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PREFACE

The purpose of this repo yresent th /sis and evaluation
the physics tests which were performed to

Cycle 3 core could be operated safe nd ake an initial evaluatic
of the performance of the core. It is not the i f this report to
discuss the particular methods of testing or to present the detailed data
taken. Standard test techniques and methods of data ar “'ysis were used.
The test data, results, and evaluations, ] e he aatailed
startup procedures, on f N¢ Power Station.
Therefore, only a cursory discussion of N i 1S 3 1c luded in this
report. The analyses presented includes a brief summary of each test, a

comparison of the test results with design predictions, and an evaluation

of the results.

The North Anna 2, Cycle 3 Startup Physics Tests Results and
Sheets have been included as an appendix to provide additional
on the startup test results Each data sheet oV the
information: 1) test identification,

conditions (actual), 4) test results, 5) acceptance

comments concerning the test. These sheets provide a compact summary of

il

the startup test results in a consistent format. The design test

O -

conditions and design values of the measured parameters were completed
prior to startup physics testing. The entries for the design values were
based on the calculations performed by Vepco's Nuclear Fuel

Group‘. During the tests, the data sheets were used as

verify that the proper test conditions were met and

preliminary comparison between measured and predicted

enabling a quick identification of possible

tests. The Appendix this report

approved version of Startup Physics

Sheets.




Section 1

INTRODUCTION AND SUMMARY

On April 2, 1983, Unit No. 2 of the North Anna Power

S

810 )

down for its second refueling. During t.i.is shutdown, 56

assemblies in the core were replaced with fresh fuel assemblies.

loading pattern and the design parameters for each batch

Figure 1.1. Fuel assembly burnups are given in Figure

instrumentation locations are identified in Figure . Figure
the the location and number of burnable poison rods

Cycle 3 core. Figure 1.5 identifies the location and number of

rods in the

On May 1983, at 0629, the tl! cycle core achieved initial

AlliCd

criticality. Following criticality, startup physics tests were performed

wea

as outlined in Table T F A summary of » results of these tests

follows:

The drop time of each control rod was confirmed to be

C 4

within the 2.2 second limit of the North Anna Technical

il

Specifications?.

Individual control rod bank worths for all control rod banks
were measured using the rod swap technique’ and were found
to be within 13.6% of the design predictions. The sum of
the individual control rod bank worths was measured to be
within 2.6% 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.

Critical boron concentrations for two control ban

configurations were measured to be within 29 ppm o




-

design predictions These resul

tolerances and also met the acc

criterion

The boron worth coefficient was measured to b

of the design prediction, which is well within the design
tolerance of £10% and met the accident analysis criterion.
The isothermal temperature coefficient was measured to be
within 0.05 pcm/°F of design prediction. This result is
within the design tol 1C F 3 em/"F and also

accident analysis acceptance criterio

Core power distributions for various

conditions were generally within 5%

distrib ons. For all maps, the h factors were
measu

Specifications. However,

were violations of the Radial Peaking Facto y(RTP)

»

surveillance limit, and at 4% powe a quadrant power

* .
LALdN

ratio of 2.76% was measured. Generally, all measurement

parameters met their respective design value

i

measurement parameters met their respective

acceptance criteria.

In

results, together with specific design tolerances and acceptance cri

) 8

for each measurement, are presented in the appropriate sections of

report.

In summary, all startup physics test results were acceptanle Detailed



Table 1.1

NORTH ANNA 2 - BOL CYCLE 3 PHYSICS TESTS
CHRONOLOGY OF TESTS
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NORTH ANNA UNIT 2 - CYCLE 3
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Section 2

CONTROL ROD DROP TIME MEASUREMENTS

The drop time of each
order to confirm satisfactory operation
times were less than the maximum allowed by the
The hot control rod drop time measurements were

] e R 14
F, 2235 psig) and are

The rod drop
rod bank to its
gripper coil fuse and stationary p
allows the rod to drop into the core as it would in a normal

™

The data recorded 1 his test are, the stationary

voltage, the LVDT i Differential
voltage and a 60Hz ace ¢ ch are
rod drop time to the dashpot entry and t

determined from this data. Figure

that is recorded during a rod drop time measurement

As shown in Figure 2.1, the initiation of the rod

the decay of the stationary gripper coil voltage when

fuse is removed. A voltage is then induced in the LVDT
rod drops The magnitude , 1is voltage
velocity. When the rod enters the dashpot se
velocity slows causing a voltage decrease

voltage then raches a minimum

dashpot. Subsequent variations




-

[iils procedure was repeated

¢

bouncing

The measured for each

The slowest, fastest, and averag

Technical Specification 3.1

from loss of stationary gripner

seconds with the RCS at hot, full

flow

this limit

4 maximum

to dashpot

test




Table 2.1

NORTH ANNA UNIT 2 - CYCLE 3 BOL PHYSICS TEST
HOT RCD DROP TIME SUMMARY

ROD DROP TIME TO DASHPOT ENTRY

\
SLOWEST ROD FASTEST ROD AVERAGE TIME
B-10, 1.82 Sec. M=4, 1.43 Sec. 1.61 Sec.
RCD DROP TIME TO BOTTOM OF DASHPOT
SLOWEST ROD FASTEST ROD ] AVERAGE TIME
|
B-6, 2.49 Sec. M-4, 2.06 Sec. i 2.29 Sec.

1l
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CYCLE 3 BOL PHYSICS TEST

Figure 2.2
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Section 3

CONTROL ROD BANK WORTH MEASUREMENTS

Control rod bank worth measurements were obtained for all control
shutdown banks usin: the rod swap technique. The first step in the
swap procedure was to dilute the most reactive c rod bank (hereaf
referred to as the reference bank) into 1@ core and measure
reactivity worth using - ! . The
changes resulting from the reference bank move.ients were
continuously by the reactivity computer® and were used to determine
differential and integral worth of the reference bank (Control Bank
At the completion of the reference bank reactivity worth measurement,
reactor coolant system temperature anc borc concentrat
stabilized such that the reactor was c
full insertion. Initial statepoint data t i sw maneuver were
obtained by moving the reference bank t
recording the core reactivity and moderator temperature.
rod swap maneuver was performed by withdrawing the
one of the other control rod banks (i.e., a test bank) was

core was kept nominally critical throughout this rod swap and the maneuver

was continued until the test bank was fully inserted and the

il

bank was at the position at which the core was just critical

measured critical position (MCP) of the reference bank with the test bank

il

fully inserted is the major parameter nteres n ¥ used to
determine the integral reactivity worth of

(core reactivity, moderator temperature,

the reference bank) were recorded with

rod swap maneuver was then p m in reverse order

reference bank once again was near full insertion and the




once again fully withdrawn from the ocess was then

repeated for all of the other control rod banks (control and shutdown

0a cd 1) s

A summary of the results for these tests

shown by this table and the Startup Physics Test- Results and Evaluation

Sheets given in the Appendix, the individual measured bank worths for all

of the control and shutdown banks were within the design
for the reference bank and *15% for the test banks). The sum of the
individual rod bank worths was measured to be within
prediction. This is well w 1 the design tolerance
of the individual control roc
The integral and differential reactivity
(Contrcl Bank B) are shown in Figures 3.1
design predictions and the measured data are p
illustrate their agreement. In summary, all measured

were satisfactory.




Table 3.1

NORTH ANNA UNIT 2 - CYCLE 3 BOL PHYSICS TEST
CONTROL ROD BANK WORTH SUMMARY

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

-Reference Bank 1569 1544
859 850
896 903
758 667
B _ 806 827
A 995 945
otal Worth 5883 5736

-

O

oUW

i
|
|
|
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Section 4

BORON ENDPOINT AND WORTH MEASUREMENTS

Boron Endpoint

With the reactor critical at hot zero power, reactor coola: system

boron concentrations were measured at selected rod bank configurations to

enable a direct comparison of measured boron endpoints

with design

predictions. For each measurement, the RCS ( ons stabilized

with the control banks at or very near a selecte« 1 ir ‘ on. The
critical boron concentration was then measured.
adjustment to the measure

account for off-nominal c¢

moderator temperature.

The results of these measuremen
this table and in the Startup Physics
given in the Appendix, all measured critical
within their respective design tolerances. measured values met the
accident analysis acceptance criterion.

satisfactory.

Boron Worth Coefficient

The measured boron endpoint values provide stable statep

which the boron worth coefficient was determined.

Wil

concentration as a function ¢ sgrated react




obtained ¢ & ; from this

The boron worth plot i sho in Figu : / indicated

figure and in the Appendix, the boron worth coefficie of reactivity was

measured to be -7.85 pcm/ppm. The measured boron worth coefficient is
within -1.1% of the predicted value of -7.94 pcm/ppm and is well within
the design tolerance of #10%. The measurement result alsc met the

accident analysis acceptance criterion. In summary, this result was

satisfactory.




Table 4.1

NORTH ANNA UNIT 2 - CYCLE 3 BOL PHYSICS TEST
BORON ENDPOINTS SUMMARY

! : Predicted Difference
Control Rod poin End M-P
Configuration (pp ppm) ppm)

ARO

B Bank In

*The predicted endpoint for the
for the difference between tl
endp« aken at the ARO c

= "
Test Results

on has been adj

valilues
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Section 5

TEMPERATURE COEFFICIENT MEASUREMENTS

The isothermal temperature coefficient measurements were accomp

controlling the RCS heat gains/loss j the steam dump valves

to the condenser, establishing a constant and uniform heatup/cooldown
rate, and then monitoring the resulting

reactivity computer. These measurements were

power levels in order to minimize

heating, thus, the moderator and jere approx

temperature (between 544 and 548 ¢ these measurements.
eliminate the boron reactivity

the pressurizer level was maintained

during these measurements.

Reactivity measurements were taken
ramps during which the RC
Reactivity was determined using th
temperature was recorded on the average
temperature coefficient was th

i

parameters. The change in reactiv ivided by the change

temperature yields the isotherma emperature coefficent.

The predicted and i hermal peratu coefficient values are

compared in Table
Startup Physics
Appendix, the measured isothermal

within the design tolerance of #+3

acceptance criterion. In summary




Table 5.1

NORTH ANNA UNIT 2 - CYCLE 3 BOL PHYSICS TESTS
ISOTHERMAL TEMPERATURE COEFFICIENT SUMMARY

ISOTHERMAL TEMPERATURE COEFFICIENT
BANK TEMPERATURE BORON (PCM/°F)
POSITION RANGE CONCENTRATION

(°F) (PPM) COOL DIFFER
HEATUP| DOWN |AVER. PRED. | (M-P)
All S44.3
Rods to 1575 -3.73 |-3.56 |-3.65 |-3.70 | 0.05
Out 548.1

24




Section 6

POWER DISTRIBUTION MEASUREMENTS

The core power distributions were measured using the incore movable
detector flux mapping system. This system consists of five fission
detectors which traverse fuel assembly instrumentation thimbles in 50
core locations (see Figure 1.3). For each traverse, the detector cutput
is continuously monitored on a strip chart recorder. The output is also
scanned for 61 discrete axial points by the PRODAC P-250 process computer.
Full core, three-dimensional power distributions are then determined by
analyzing this data using the Westinghouse computer program, INCORE®.
INCORE couples the measured flux map data with predetermined analytic
power-to-flux ratios in order to determine the power distribution for the

whole core.

A list of all the flux maps taken during the test program together with
a list of the measured values of the important power distribution
parameters is given in Table 6.1. The measured power distribution
parameter values are compared with their Technical Specifications limits
in Table 6.2. Flux map 1 was taken at 4% power. This flux map served as

the base case design check. Figure 6.1 shows the resulting radial power

distribution associated with the flux map. Map 1 indicated the presence

of a small quadrant power tilt violation (measured 2.76%) and violations

of the rated thermal power limit for the radial peaking factor (Fxy(RTP)).



Several additional flux maps were taken during power escalation for Fxy
monitoring. A typical power distribution for one of these maps is shown
in Figure 6.2. The measured values for Fxy continued to exceed Fxy(RTP)
during the power escalation, until a map was taken at 79% power. No
further violations of Fxy(RTP) were measured at higher power levels, and

at no time was Fxy(L) exceeded.

Flux maps 3 through 10 were taken over a wide range of power levels and
control rod configurations. These flux maps were taken to check the
at-power design predictions and hot channel factors, establish a target
delta flux for operation, and to measure core power distributions at
various operating conditions. These maps also provide incore/excore
detector calibration data for the nuclear instrumentation system. The
radial power distributions for these maps are given in Figures 6.3 through
6.8. These figures show that the measured relative assembly power values
are generally within 5% of the predicted values. Although the
assemblywise relative power for Map 3, taken at 50% power, was slightly
higher than the design prediction, the measured F-Q(T) and F-AH(N) peaking
factor values for the at-power flux maps were within the Technical

Specifications limits.

In conclusion, all power distribution measurement results were
considered to be acceptable with respect to the design tolerances, the
accident analysis acceptance criteria, and the Technical Specification
limits. It is therefore anticipated that the core will continue to

operate safely throughout Cycle 3.

26



Table 6.1

MORTH AMMA UNIT 2 - CYCLE 3 BOL PHYSICS TESTS

INCORE FLUX MAP SUMMARY

(e

| | 1| 1 | 2 | | | i I
| | BNl | F-Q(T) HOY |  F-DHIN) HOT CORE F(Z) | | | | |
| I up | IBANK CHANMEL FACTOR | CHHNL.FACTOR MAX | | | axiaLl wNo.l
InaP| DATE | mo/iPwR|l O | | | | | off | oF |
DESCRIPTION  IHO. | HTU [(Z)ISTEPS faxiacl | | |AxXIAL) | | | SET | THIN
| | § .3 ASSYIPINIPOINTI v-n(tnassvlnulf-onm):mmtl Nll: : : () :aus:
g I g ot |
| | [ | | | | | | | | |
| 5-29-83| ol &l 211 enl 20 | 2.479 | nu: 1.574 : 21 :x.sun.ut:n.ou' m: u.u: 41 :
| | [ | |
IVERIFY FXY (5) | 5-29-831 ol 31] 177 il 29 | z.279 | xu: 1.570 : 29 u.ses::.uolx.ou: su‘ o.so: 41 :
| | | ¥ -0 | |
IVERIFY FXY | 6- 6-831 85| S0l 179 mil 29 1 2.139 | uu: 1.545 : 29 :1.3:0!1.&0:1.015: su: -x.cz: ' :
| | | - 3 | |
IVERIFY FXY (6) | 6- 7-831 1121 79) 192 mil 28 | 1.980 | K14l 1.480 : 29 :1.:70:1.:55:1.011: su: -0.30: 50 :
| | . | | |
JOELTA I TARGET | 6- 8-831 140 97| 228 Ml 37 | 1.915 | K4l 1.474 : 37 :1.:#1::.»1:1.000: su: -3.09: a6 :
| | 3 | I |
IDELTA I TARGEY : 6~ 8-831 155l 90: 228 mil 37 | 1.940 : K14l 1.475 | W7 :1.:55:1.;50:1.009: su: -s.u: 50 :
| | | |
: 6- 8-831 185l100| 210 il 38 | 1.976 : K14l 1.476 | 37 :1.:75:1.555:1.010: su: -7.30: 4«9 :
| | ! |
INFP, EQ. XENOM | 6-10-83) 21511001 228 Ml 29 | 1.906 | K14l 1.473 1 W7 11.22911.55811.009] swl -2.10] 49 |

HOT SPOT LOCATIONS ARE SPECIFIED B
FOLLOMED BY THE PIN LOCATION (DENOTED BY THE Y COORD
LETTERED A THROUGH R AHD THE "'Xx"
IN THE “Z* DIRECTION THE CORE IS DIVIDED INTO 61 AXIALPO

1.

QPTR = GUADRANT POKER TILT RATIO.
FLUX MAPS 2, 3, AND 6 WERE TAKEN TO EXAMINE F-XY WITH RESPECY TO THE F-XY(RTP) SURVEILLANCE LIMIT.

F-Q(T) TNCLUDES A TOTAL UNCERTAINTY OF 1.05 X 1.03
F-DH(N) INCLUDES A MEASUREMENT UNCERTAINTY OF 1.04

FIXY) INCLUDES A TOTAL UNCERTAINTY OF 1.05 X 1.03.

FLUX MAPS & AND 5 WERE QUARTER-CORE MAPS TAKEN FOR PRELIMINARY EXCORE DEVECTOR CALIBRATION.

Y GIVING ASSEMBLY LOCATIONS (E.G. H-8 IS THE CENTER-OF-CORE ASSENBLY),
INATE WITH THE SEVENTEEN ROWS OF FUEL RODS

COORDINATE DESIGHATED IM A SIMILAR MANNER).
INTS STARTING FROM THE TOP OF THE CORE.



Table 6.2

NORTH ANNA UNIT 2 - CYCLE 3 BOL PHYSICS TESTS
COMPARISION OF MEASURED POWER DISTRIBUTION PARAMETERS
WITH THEIR TECHNICAL SPECIFICATION LIMITS

MAP F-Q(T) HOT F-DH(N) HOT F(XY) MAX?
NO. CHANNEL FACTOR® CHANNEL FACTOR?
MEAS| LIMIT|MARGIN| MEAS| LIMIT|MARGIN| MEAS| AXIAL| LIMIT IMARGIN
(%) %) POINT %)
2 | 2.28| 4.38 | 47.9 .57 1.87 16.0 1.65] 35 | 1.82 9.3
3| 2.14| 4.38 | 51.1 1.55]1 1.78 | 12.9 1.62| 29 1.76 8.0
6 | 1.98| 2.77 | 28.5 1.48] 1.65 | 10.3 1.56{ 29 1.67 6.6
7 1.92] 2,27 15.4 | 1.47| 1.56 5.8 | 1.36] 29 1.61 8 |
8 | 1.94| 2.22 12.6 | 1.48| 1.55 4.5 | 1.56] 29 | 1.60 .3
91 1.98]| 2.20 10.0 | 1.48] 1.55 4.5 1.56| 29 | 1.60 -3
10 | 1.91] 2.19 12.8 | 1.47] 1.55 5.2 1.56] 29 | 1.60 2.5

1 The Technical Specification's limit for the heat flux hot channel
factor, F-Q(T) is a function of core height. The value for F-Q(T)
listed above is the maximum of F-Q(T) in the core. The Technical
Specification's limit listed above is evaluated at the plane of
maximum F-Q(T). The minimum margin values listed above are the minimum
percent difference between the measured values of F-Q(T) and the
Technical Specification's limit for each map. All measured F<Q(T) hot
channel factors include 5% measurement uncertainty and 3% engineering
uncertainty.

2 The measured values for the enthalpy rise hot channel factor,
F-AH(N) includes 4% measurement uncertainty.

3 All measured F(XY) MAX values include 5% measurement uncertainty and
% engineering uncertainty.
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FIGURE 6.1
NORTH ANNA UNIT 2, CYCLE 3
ASSEMBLYWISE POWER DISTRIBUTION
ARO, 4% POWER
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FIGURE 6.2
NORTH ANNA UNIT 2, CYCLE 3
ASSEMBLYWISE POWER DISTRIBUTION
31% POWER
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FIGURE 6.3

NORTH ANNA UNIT 2, CYCLE 3
ASSEMBLYWISE POWER DISTRIBUTION
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FIGURE 6.5
NORTH ANNA UNIT 2, CYCLE 3
ASSEMBLYWISE POWER DISTRIBUTION

97% POWER
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FIGURE 6.6
NORTH ANNA UNIT 2, CYCLE 3
ASSEMBLYWISE POWER DISTRIBUTION

99% POWER
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FIGURE 6.7
NORTH ANNA UNIT 2, CYCLE 3
ASSEMBLYWISE POWER DISTRIBUTION
100% POWER
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FIGURE 6.8
NORTH ANNA UNIT 2, CYCLE 3
ASSEMBLYWISE POWER DISTRIBUTION
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MAP HO: N2-3-10 DATE: 6/10/83 POKER: 100%

quT'OL RCO POSITICNS: F-Q(T) = 1.906 QPTR:

0 BANK AT 228 STEPS F-0H(MN) = 1.473 Nd 1.007 | NE 0.999

SW 1.009 | SE 0.985

Ft2) s 1.229

Fixr)

BURNUP

= 1.558
2
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NORYTH ANNA POWER

2-PT-94.0
Attachment 6.9
Page 1 of 34

STATION UNIT 2 CYCLE 3 05-05-83
STARTUP PHYSICS TEST RESULT5 AND EVALUATION SHEET

I Test Description: Reactivity Computer Checkout
Reference Proc No /Section: 2-PT-94.2 Sequence Step No: 3
Iz Bank Positions (Steps) E RCS Temperature (°F): 547
Test , + Power Level (% F.P.): O
Conditions| SDA: 228 SDB: 228 CA: 228 Other (specify):
(Design) CB: 228 CC: 228 CD: » Below Nuclear Heating
P *Ar the just crit. position
111 Bank Positions (iteps) i RCS Temperature (°F): 5486.1
Test Power lrvel (S F.P.): O
Conditions| SDA: 228 SD3: 228 CA: 228 Other (Specify): A
(Actual) CB: 22 CC: 228 CD: 101 Below Nuclear Heating
3 Date/Time Test Performed:
5/27/33 1338
Measured Parameter P. = Meas. Reactivty using p-computer
Iv (Description) By ¥ Inferred React from react pericd
; " +27 pem -18.5 +HYy o N
Mzasuzed Value Py = $26.3pe=~ -/83 +4y -273
Test D= 2.7% 1.1% co% -IliI%
Resulr®s
Design Value
(Actual Conditions) i o= [(pc-pt)/p‘] x 100% S 4.0%
Design Value
(Design Cenditions) SDo= [(p.=p.)/p,] x 100% < 4.0%
Refer:znce WCAP 7905, Rev. 1, Table 3.6
v FSAR/Tech Spe:z Net Applicable
Acceptance m———
Crizeria r-h
Reference Nor Applicable
Uesign Tolerance is me: $ YES .0
VI Acceptance Criteria s met ; ¢ 4 CEREL, |
. Comments

Allowable Rs:ge = &~ 2?,"»1

Cempleted By: __@S:gw_.--
Test 'Engineer

Evaluated By: _(fd /@(

Recommended for
Approval By :

NFO Engineer

A.l



2-PT-94.0
Attachnent 6.9
Page 2 of 34
05-05-83

NORTH ANNA POWER STATION UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

v |

I | Test Description it Boron
Reference Proc No /Section 3

Concentration - ARO
Sequence Step No: &

II Bank i RCS Temperature (°F): 547
Test - Power Level (% F.P.): O
Conditions SDA: 22 : 228 CA | Other (specify):
(Design) ‘ CR: 22 c 228 CD 8 Below Nuclear Heating

. —
I11 | Bank - (Steps) RCS Temperature (°Fr: S542.1
Test e - Power Level (% F7P.): O

SDA: 2 )B: 228 : 228 Other (Specify):

CB: 8 oo: 22 C 22 Below Nuclear Heating

Date/Time Test Performed:

5/20/83 0©é%0

Meas Parameter

(Description) ) A r Boron Camec - ARO

|

l Measured Value

t

Design Value
(Actual Cond)

Design Value
Design Cond)

Reference

FSAR/Tect Spec

94 pca/ppm for preliminary analysis

4 -785f<~///opm 1(6' le/ 3"5/;1'.!.

y: C:Cﬁ'm“% tvaluated By: ,Zjépf/z""

Test Engineer
Recommended for - ~;7 £
Approval By :_C 4 e

PyLe
NFO Engineer




2-PT-94.0
Attachment 6.9
Page 3 of 34
05-05-83

NORTH ANNA POWER STATION UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND ‘VALbA"lCN SHE

Temperature Coefficient - ARO
Sequence Step No: g

RCS Temperature (°F): 547
Power Level (% F.P.): 0
Jther (specify):

(Design) CB: 22 cc: : Below Nuclear Heating

Conditions

Sank ) RCS Temperature (° -:.57f3 6
P,uor Level (% F.&
8 SDB: CA: ther (Specify):

8 CC: CD: Belcu Nuclear Heating

’

-

Date/Time Test Performed
5/25/83‘9796

Meas Parameter

(Description)

Measured Value

—

Design Valu

(Actual Cond) (alS ) an * , F (Cy =/575 ppm)

1
Y

Acceptance|

-f.-e..ﬂ {




2-PT-94.0
Attachment 6.9
Page 5 of 34
05-05-83

NORTH ANNA POWER STATION UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

"

Test iption:Cs nl >rtn Meas. ,Rod Swap Ref. Bank
eference Proc No | i Sequence Step No: 7

I i RCS Temperature (°F): S47
Test Power Level (% F.P.): 0O
Conditions SDA: 22 S Other (specify):

DB
(Design) CB:Moving CC: : 22 | Below Nuclear Heating

11 Bank Positions (St RCS Temperature (°F): 5¥3.9
Test Power Level (% F.P.): 0O
Conditions SDA: 228 SDB: 22 CA: 22 Other (Specify):
(Actual) CB:Moving CC: CD: 22 Below Nuclear Heating

Date/Time Test

5725/53

Measured Parameter

)jescription)

Test Measured Value

Results

Design Value

(Actual Conditions)

is exceeded, S\NSOC
ct of test result

Design T
Acceptan

o
C

1
e

Evaluated By: 271;L£Q7Ii52234“1
CT.~;7 ,4jlwx~)

NFO Engineer




2-PT-94.0
Attachment 6.9
Page 7 of 34
05-05-83

NORTH ANNA POWER STATION UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: Critical Boron C i - B Bank In
Reference Proc No /Section: 2-PT-94.3 Sequence Step No: 8

11 Bank Positions (Steps) | RCS Temperature (°F): 547
Test Power Level (% F.P.): O
Conditicns SDA: 228 SDB: 228 CA: 22 Other (specify):
(Design) CB: 0 CC: 228 CD: 228 | Below Nuclear Heating

111 Bank Positions (Steps) RCS Temperature (°F): §43.8
Test Power Level (%S F.P.); O
Conditions SDA: 228 SDB: 228 CA: 228 Other (Specify): ..
(Actual) CB: O CC: 228 CD: 22 Below Nuclear Heating

Date/Time Test Performed:
5/28/83 1655

Meas Parameter

(Description)

Measured Value

Design
(Actual

Design

- P -~
(Vesign

Reference

FSAR

Reference UFSAR

| Design Tolerance is met ! JETES D
Acceptance Criteria is met —YES __NO

@. = -7.94 pca/ppm for preliminary analysis

(“3’aro
785 pe=/ppm for )C,na/ an;/;,—,g.

18LA
=140

g
|
| okl
|
|

=) C
Completed By: (:?{S%\CW’M S Evaluated By: ﬁ 0 2&‘"‘
Test Engineer
Recommended for i
Approval By : C:i ij

NFO Engineer




2-PT-94.0
Attachment 6.9
Page 6 of 34
05-05-83

NORTH ANNA POWER STATION UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I AT Test Description: HZP Boron Worth Coefficent Measurement
Reference | Proc No /Section 2-PT-94.5 Sequence Step No: 7

I1 Bank Positions (Steps) f RCS Temperature (°F): 547
Test Power Level (% F.P.): O
Conditions SDA: 228 SDB: : Other (specify):
(Design) :Moving CC: : | Below Nuclear Heating

II1 nk Positions ( ) RCS Temperature : S42
Test Power Level (% F ) 0
Conditions DA: 22 SDB: 22 : 22 Other (Specify): ..
(Actual) CB:Moving CC: 2 CD: 228 Below Nuclear Heating

Date/Time Test Performed:

5/28/83 0640

Measured Parameter
(Description) ‘ , Boron Worth Coefficient

Measurec Value ‘785 PC”‘/PPM

Design Value

(Actual Conditions) -7.99y * 0.79 P/ ppm

Design Value
(Design Conditions)

Reference

FSAR/Tech Spec

CFSAR Section 15.

”~ -
Evaluated By: 737/) P’ 2y

Test En gl eer

Recommended for f
Approval By: s ;7

NFO Engineer




2-PT-94.0
Attachment 6.9
Fage 9 of 34
05-05-83

NORTH ANNA POWER STATICN UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I

Reference

Test Descri
Proc No /S

-

‘leasurement~Rod Swap

Sequence Step No: 10

Il
Test
Conditions
(Design)

Bank Positions (Sveps)

RCS Temperature (°F): 547

-

‘b S“B
:Moving CC:

SDA:
CB

- ~
228 -

e B ~n
“-a L

Power Level (% F.P.): 0
Other (specify):
Below Nuclear Heating

U

I
¢
nd
Ac

ons
1

3
i
{ Tt

Bank Positions (Steps)

RCS Temperature (°F):

-~
- .

SDB:
Moving CC

SV3.7
Power Level (S F.P.): O
Other (Specify):

Below Nuclear Heating

) - -~
Date/Time Test

5/28/83

Meas Parameter

(Description)

1 Bank D-Red Swap

Measured

value | 1552 859 pem

Crit
Position = /O6 steps)

Meas. Ref Bank

Value
Cond) I

Design
(Ac RS2

(Adj. Meas. Crit. Ref Bank

BSOLI28 pm pogivion = 106 steps)

Desizgn

(Design

(Critical Ref Bank

csition = 106 steps)

Reference VEP-PSE-N

V
Acceptance
Criterie

If Design
shall eval
safety

adcition

FSAR/Tech Spec

analy

rance is exceeded,
impact of test
SNSOC may specify
be performed.

B
P}
. - X

-36A

Design Tolerance
Acceptance

iS met

Criteria is me

Compie:ed

Recommended for

Evaluated By:

) p_@7

R 4

NFO Engineer

Approval By




2-PT-94.0
Attachment 6.9
Page 10 of 34
05-05-83

NORTH ANNA POWER STATION UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
Y
[ | Test Descript :
Reference Proc No /Sec n: 2+

Cn
wil

worth Measuremen:t-Rod Swap
Sequence Step No: 11

-
-
T -
L Y

II Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (% F.P.): O
Conditions| SDA: 228 SDB: 228" CA: 22 Other (specify):
(Design) | CB:Moving CC:Moving CD: 22 Below Nuclear Heating

I Bank Positions (Steps) RCS Temperature (°F): 54939
e Power Level (S F.2.): O

SDB: CA: 22 Other (Specify):
CC:Moving CD: 228 Below Nuclear Heating

Date/Time Test Performed:

5/28/83 1837

Meas Parameter

(Description) yInt Worth of Cntl Bank C-Rod Swap
-

Ref Bank

(Adj. M . Cri

t
Measured Value P iti = /IO steps)
-

Design Value (Adj. ! . Crit. Ref Bank
(Actual Cond) 1253 703f /35-,00" Pesitiom = /O steps)

Design

| (Design

Reference

If Design Tolerance is exceeded,
shall evaluate impact of test resul
v ' safety analysis. SNSOC may specify :“at
Acce;:aﬂ:e‘ additicnal testing be performed.
Criteria

O_o™s -
u.--"--a.A
FEINVT 20

] n is met : V/.:S NO
Acceptan i is m : TES ___NO

Completed By N Evaluatec

Recommende d
Approva

NFO Engineer




2-PT-94.0
Attachment 6.9
Page 11 of 34
05-05-83

NORTH ANNA POWER STATION UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATWON SHEET

1 Test Description: Catl Bank A Worth Measurement-Rod Swap
Reference Proc No /Section: 2-PT-94.7 Sequence Step No: 12

11 Bank Positions (Steps) | RCS Temperature (°F): 547
Test ~ Power Level (% F.P.): O
Conditions SDA: 228 SDB: 228 CA:Moving| .Other (specify):
(Design) CB:Moving CC: 22 CD: 22 Below Nuclear Heating

111 Bank Positions (Steps) RCS Temperature (°F)cS¥Y
Test Power Level (% F.F:): O
Conditions SDA: 228 SDB: 228 CA:Moving! Other (Specify):
(Actual) B:Moving CC: 228 CD: 22 Below Nuclear Heating

Date/Time Test Performed

5/38/83 /1927
Meas Parameter !
1 Iis,fnt worth of Cntl Bank A - Rod Swap

(Description)

l (Adj. Meas. Crit. Ref Bank
Measured Value | Iis= 755/"" Position = 9§ steps)

Design Value (Adj. Meas. Crit. Ref Bank
(Actual Cond) I =K‘7'/mf’c“ Position = 24 steps)

—_ RS ian SAA o
Design Value 'A = 0665 2 100 pea (Critical Ref Bank

Design Cond) Position = B89 steps)

Reference VEP-PSE-NFE-288, VEP-FRD-36A, NFO-TI-2.24A

If Design Tolerance is exceeded, SNSOC
shall evaluate impact of test result on
FSAR/Tech Spec safety analysis. SNSOC may specify that
additional testing be performed.

.

Reference VEP-FRD-364A

Design Tolerance is met
Acceptance Criteria is met
Comments

Completed By: 6\\ N ommaA Evaluated By: LW/Q
Test Engineer -
Re'o'::me*ded ‘or j é‘w
pproval C:-

NFO Engineer




2-PT-94.0
Attachment 6.9
Page 12 of 34
05-05-83

NORTH ANNA POWER STATION UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I | Test Description: Shutdown Bank B Worth Meas. - Rod Swap
Reference Proc No /Section: 2-PT-94.7 Sequence Step No: 13
Il Bank Positions (Steps) | RCS Temperature (°F): 547
Test Power Level (% F.P.): O
Conditions DA: 228 SDB:Moving CA: 228 | Other (specify):
(Design) | CB:Moving CC: 22 CD: 228 | Below Nuclear Heating
111 Bank Positions (Steps) RCS Temperature (°F): 593.9
Test Power Level (% F R:.J: 0
Conditions| SDA: 22 SDB:Moving CA: 228 Other (Specify):
(Actual) CB:Moving CC: 228 CD: 228 Below Nuclear Heating
Date/Time Test Ferformed:
5/28/83 201!
Meas Parameter ‘

| RS

, (Description) | Ic3;Int Worth of Shutdown Bank B-Rod Swap
' g (Adj. Meas. Crit. Ref Bank
; | +RS p ,
Test Measured Value | !gB: Boo pem Pesitien =/2/ steps)
- . |
Kesults
Design Value | (Adj. Meas. Crit. Ref Bank
: RS r S
(Actual Cond) J ISg= 527- /2 ‘/,"‘" Position = 7O/ steps)
(
|
- - R — :
| Design Value ! Is§= 831 £ 125 pca (Critical Ref Bank
[ (Design Cond) g Pesition = 104 steps)
l Reference i VEP-PSE-NTE-288, VEP-FRD-36A, NFO-TI-2.2A
If Design Tolerance is exceeded, SNSOC
shall evaluate impact of test result on
v FSAR/Tech Spec safety analysis. SNSOC may specify that
A;:e;:ar:el additional testing be performed.
Criteria ‘
| Reference VEP-FRD-36A
: Design Tolerance is met : _zf?ES —NO
VI | Acceptance Criteria is met -: _«YES __\O
Comments [
Y. v/ ~
Completed By: \ VoraA Evaluated By: 'm—{aa;'f
Test Engineer

Recommended for \57
Approval By : st 451;&229

NFC Engineer




2-PT-94.0
Attachment 6.9
Page 13 of 34
05-05-83

NORTH ANNA POWER STATION UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

hutdown Bank A Worth Meas. - Rod Swap

I Test Description: Sh
ection: 2-PT-94.7 Sequence Step No: 14

Reference Proc No /S

I { Bank Positions | RCS Temperature (°F): 3547
Test Power Level (% F.P.): O
Conditions| SDA:Moving SDB: t 23 Other (specify):
(Design) CB:Moving CC: 2 : 228 | Below Nuclear Heating

111 i¥Eank Positions (Steps) RCS Temperature (°F):. 542.7
Test - Power Level (% F.B.): 0O
Conditions| SDA:Moving SDB: 22 CA: 228 Other (Specify):
(Actual) CB:Moving CC: 22 CD: 228 Below Nuclear Heating

5/28/83 2056

Meas Parameter

!
[ Date/Time Test Performed:
I
|
|
|

D
(Description) Zgi;Int worth of Shutdown Bank A-Red Swap

L

. E (Adj. Meas. Crit. Ref Bank
|
Measured Value | I§§= 975 pem Position = [2) steps)

Design Value ‘ (Adj. Meas. Crit. Ref Bank
(Actual Cond) | I§i= 7‘75—"/9‘2 /xh Position = /2 ¢ steps)

Design Value ; I§i= 947 % 142 pem (Critical Ref Bank

(Design Cond) Position = 116 steps)

>

. | . —— . - - — -
Reference VEP-PSEL-NFE-288, VEP-FRD-36A, NFO-TI-2.2A

If Design Tolerince is exceeded, SNSOC
shall evaluate impact of test result on
v SAR/Tech | safety analysis. SNSOC zay specify that
Acceptance additional testing be performed.
Criceria

VEP-FRD-36A

- - ~ .
Design T is met . o, 4 4 SN
Acceptance Cri ia is met : _LAYES ___NO

i
- /!, V
Completed By: \%ZV‘W Evaluated By: 4?4252 g, e
Test Engineer -
Recommended for z
Approval By : Cj-;;z

NFO Engineer




2-PT-94.0
Attachment 6.9
Page 14 of 34
05-05-83

NORTH ANNA POWER STATION UNIT 2 CYCI E3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

4

I | Tes. vescription: T

‘ otal Rod Worth - Red Swap
Reference | Proc No /Section: 2-

PT=94.7 Sequence Step No: 16

II | Bank Positions (Steps) | RCS Temperature (°F): 547
Test — Power Level (% F.P.): 0
Conditions|SDA:Moving SDB:Mov

v

ng CA:Moving| Other (specify):
(Design) CB:Moving CC:Mo

ing CD:Movis Below Nuclear Heating

11 Bank Positions (Steps) RCS Temperature (°F): 5%3.7

Test Power Level (% F.P.): 0O

Conditions|SDA: Mo Mo CA:Mov Other (Specify
B ’ -

(Actual) CD: Movir Below Nuclear

N \

v J

-~ :

c Heating

Date/Time Test Performed:

5/28/23 1737

Meas Parameter I

(Description) | I. / ! All Banks - Rod Swap
!

-

T
-
A€

v
pay [

st | Measured Value I"‘u'al = 5883 LM

Results }—

Design Value

(Actual Cond) ITotal = 5 7.35 Ly 577,‘9"‘

Design
1
| (Design
et

Reference ‘ N RD-36A, NFO-TI-2.2A

W R

is exceeded, SNSOC
impact of test result on
FSAR/Tech Spec safety analysis. SNSOC may specify that

additional testing be performed.

Reference | vE -FRD-36A

LS LA R A

1S met
ria

Evaluated By Z..I%A"‘?:g/\
Recommended fo i
pproval By : Cf: ~§7

NFO Engineer




2-PT-94.0
Attachment 6.9
Page 4 of 34
05-05-83

NORTH ANNA POWER STATION UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I ' Test Description : M/D Flux Map - HZP, ARO
Reference | Proc No / Section: 2-PT-21.1 Sequence. Step No: 6

11 Bank Positions (Steps) RCS Temperature (°I»‘)AT'RI_:F 21

Test Power Level (% F.P.): ~ 3
Conditions DA: : CA: Other (specify)
(Design) : : : 2 Must have 2 38 thimbles

I Bank Positions (Step RCS Temperatura(®F):.-Tasr
st Power Level (S F.2~): ¢
itions DA: )B: 2 : 228 Other (Specify):

tual) CB : r 2N LY Thimbles

Con
(A

Date/Time Test:
Performed: 5/21/53 osiI2

| MAX. REL | NUC ENTHAL|TOTAL EEAT| QUADRANT
Meas Parameter| ASSY PWR RISE HOT | FLUX EOT !PCWER TILT
(Description) “ DIFF CHAN FACT |C¥’.. FACT | TI

| (M-P)/P F-dH(N) | -Q(T) | QPTR

8,37.&'6‘,-/‘/5‘

Measured Value! 1.574
e u B 77:;,6':0_52

2.%79 | ].028*

| 1300 & aammmD) |

v | <€ 1.02

| SN e cny |
(Design Conds) | ®, v omo 4 [ 1nrr |

I
!
|
Design Value | *™ w7 e, A s s |
l
\

|WCAP-7905 | |WCAP-7905
Reference REV.1 ( NONE | NO! REV.1

FSAR/Tech Spec NONE N ! : NA

#

Reference NON

Design Tolerance is met

Acceptance Criteria is met
V1
vai

Comments | ¥ Oesan folerprce not mel but Lot reseits ave acceptable per
North Aana Powner Stibian Dev.stion Rc/w( B3-y477.

Completed By MM Evaluated By: A/ : ‘),

Recommended for £
Approval By : ij

NFO Engineer




2-PT-94.0
Attachment 6.9
Page 15 of 34
05-05-83

NORTH ANNA POWER STATION UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

T
-

Reference

Test Description :M/D Flux Map-At Power,NI Calibration

Proc No / Section: 2-PT-22.

Sequence Step No: 43

Il

Test
Conditions
(Design)

Bank Positions (Steps)

RCS Temperature (°F):T

SDA: 228 SDB:

CB : 228 CC

228

-\’55
- -

ReF 31
~ AR

Power Level (% F.P.):
Other (specify)
Must have 2 38 thimbles

II1
Test
Conditions
(Actual)

Bank Positions

RCS Temperature(°®™) : Taer

SDA: 8
CB : 8

SDB:
CB :

ce
(1

228

479

Power Level (% F.P.): y97%
Other (Specify):

45 thimbles

Test
Results

Date/Time Test:

Performed: 67b6/53

0823

| MAX. REL
‘eas Parameter, ASSY PWR
(Description) DIFF

> »
- VAT

| (M=P}/P

NUC ENTHAL|TOTAL HEAT

CHAN FACT

QUADRANT
POWEZR TILT
RATIO

QPTR

RTSF BOAT | =Tt

FLUX HOT
CHAN FACT |

~
154
Navde OV

F-dH(N)

. /,
r‘l‘bfﬂll !

Measured Value!

i

1298 S B 2 OXE
|

[.SYS5

Design Value :::::::::

(Design Conds) | O, = deey. Pov.)

NA

wCAP-7905
Reference REV.1

|WCAP-7905

NONE

REV.1

NONE

]'olll LR R 1 A

for P 50 |

T30 & 2.0 & 12y NA
foe 7> 0.3

f“u.uno H1-M)

[ iwape ) |

v FSAR/Tech Spec

i
Ref s 3.2:3 i TS 3.2.2 ; T8 3.2.4
, .

. __YES N0
a3tS _NO

Design Tolerance is met
Acceptance Criteria is met

| = As Required - A
' 4 vielabron of Lthe Fx /ec‘m(al .Sl/thgc}(‘,oat Jime O(c..‘r(Jj 5‘-{
iw.:; deemed a(cf,a{‘aﬁg as per Noth Aney Power 5taton Devist o A’e/gpf n&2-5/9,

j:f;;t/-lcbv“AO

Evaluated By: Z?“72.’w'n,

Completed 3y

NFO Engineer

2, This devisbron is deemed dccestoble a per okl Aang
Fower Station Devition ﬁeprf »53- 551,

A.14
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NORTH ANNA POWER STATION UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

N 1
t Description :M

F
oc No / Section: 2-PT

lux Map-At Power NI Calibration
>_an

~

2 Sequence Step No: 44

' Bank Positions (Steps)

RCS Temperature (°I>‘):TREF *1

Test
Conditions, SDA:
(Design) | CB :

228 SDB: 228& -CA:

228 CC : 22 CD:

/er Level (% F.P.): ~ AR
her (specify)

II1 i Bank Pesitions (Steps)

RCS Temperature(®?): Tpsr

Test |
Conditions| DA:
(Actual) | CB

228
228

SDB: 22 CA:

CC : 228 CD:

Power Level (% F.P.):
Other (Specify):

’ f /7101 é’/(!

“41.8%

Date/Time Test:
Performed: 8/06/83

2
0;{3'%‘:" Core Flan /’43/0

Meas Parameter
(Description)

WS P Ay
CC ENTHAL

CHAN FACT
F-dH(N) |

TOTAL HEAT!
FLUX HOT
CHAN FACT |

F-Q(T) |

QUADRANT
POWER TILT
RATIO
QPTR

STOP Lt
RISE HOT

“ Yalual
Heasured Value o523
- [2./8 fl‘a.’
| e w

NA .

?/\//41 : WA

" ’ kll-l."l.l‘
Design Value RN
(Design Conds)| @ = sn. »m) |

NA . NA i S 1.02

WCAP-7905

Reference REV.1

|WCAP-7905
NONE

FSAR/Tech Spec

f‘u B0 ey !

NONE | REV.1

[ Loanet W) |

NA

| r:fh S LAY ltl%

Referance

Design Tclerance is met
Acceptance Criteria is met

Lo B

Must have at least

38
at least 16 thimbles

-
-l

Eme

0z

* As Required

flux map or,

[
aéh«Qﬁ

ngineer

f/2{5>

St
Test

/—\r,’_
y

Recommended for

parameler

f:"r //\/[ ¢cal é”é{/.’;’!-

Evaluated Ey:'Zﬁiijz;ezl?”fk.

% £g;c=,3

NFO Engineer

Approval By

Are ﬂc‘f (/;‘r.gv'c/ MSVA’, 2 /0(3) {/8/' COve /’73/0

A,15
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NORTH ANNA POWER STATION UNIT 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Description :M Flux Map-At Power,NI Calibration
Proc No / Section: PT : Sequence Step No: 45

Bank Positions (Steps) RCS Temperature (°?):TR£ 21

F

Power Level (% F.P.): ~ AR
Conditions DA: 228 SDB: 228" CA: Other (specify)

(Design) CB : 228 CC : 228 CD:

III Bank Positions ( RCS Temperature(°F): Tg,,
Test | Power Level (% F.P): 792%
Conditions SDA: 228 SDB: : Other (Specify):

(Actual) CB : 228 CC 50 thimbles

Date/Time Test:
Performed: 6/07/8%

| MAX. REL | NUC ENTHAL|TOTAL HEAT! QUADRANT
Meas Parameter: ASSY PWR RISE HOT | FLUX HOT . POWER TILT
(Description) “ DIFF | CHAN FACT 'CHAN FACT | RATIO
(M-P)/P F-dH(N) | F-Q(T) | QPTR
" ]70"'7:/”‘

Measured Value! |.980 | 1.18cC /. O]

15% P’ C
| T

Test
Results

!

Design Value ':::::':: l
!
|

(Design Conds) | o, « e sy | NA NA € 1.02

wWCAP-79505 ; wWCAP-7905
Reference ! REV.1 NONE : NONE i REV.1

fw A01e 310} ", |

¢ !
(1P ) | c.X)ll,"'lll)

NA

v
Acceptanc
Criceria

Reference . 5 B i 3.2.2]1 78 35.2.4

Design Tolerance is met

cceptance Criteria is

Vi -

Comments Must have at least
»

at least 16 thimbles f

* As Required

\

Completed By: &S | “Quad Evaluated By:f&%ﬂ”\

Test Engineer
Recommended for
Approval By : C. :

NFO Engineer
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NORTH ANNA POWER STATION UNI!T 2 CYCLE 3
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

r

I I ripti s M \ HFP, ARO, Eq. Xe
Reference | } NO ion: I - Sequence Step No: 46

II Bank Positions RCS Temperature (°F)tTR£F *1
Test ower Level (% F.P.):95 = 5
Conditions DA: 228 SDB: : 22 ther (specify): Eq. Xe.
» u

(Design) CB : 228 CC st have 2 38 thimbles

Bank Positions ( RCS Temperatu
Power Level (
SDA: 22 : 22 : 2 Other (Specify):
-

- LU thimbles

"
-

e
-

ate,
erf

MAX. REL NUC ENTHAL|TOTAL HEAT| QUADRANT
Meas Parameter! ASSY PWR RISE HOT FLUX HOT |POWER TILT
la B 2w o

(Description) % DIFF CHAN FACT
(M-P)/P

2 »15.07
9.8% o P 2157 i
Measured Value| / 473
Test .73 & £, 2540
Results

» ad illll'-'u.v}
Design Value laumomr' ey |

(Design Conds) | @, + wer.'se) | NA | N | € 1.02

|WCAP-7905 WCAP-7305
b |
4

Reference | REV. NONE NONE REV.1

Plhs 330 1e 3010

i s 2.0 s 0
[ | e L

NA

13 3.2.3 18 3.2.2

L . /1 v ey
LA LAl Evaluated By: < X~ /A7 &/A

Recommended for f
Approval By : C:_\:j

NFO Engineer

Test Engineer
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VIRGINIA ELECTRIC AND POWER COMPANY
RicuMonD, VIRGINIA 23261

W. L STEwART July 19, 1983

Vice Puesioest
Nvcirar OpemaTiONS

Mr. Harcld R. Denton, Director Serial No. 410
Office of Nuclear Reactor Regulation NOD:BDM: hca
ATTN: Mr, Robert A, Clark, Chief

Operating Reactors Branch No. 3 Docket No. 50-339
U. S. Nuclear Regulatory Commission License No. NPF-7

Washington, D.C. 20555
Gentlemen:

NORTH ANNA POWER STATION
UNIT 2, CYCLE 3 STARTUP PHYSICS TEST REPORT

For your information, enclosed are five copies of the Vepco
Topical Report VEP-NOS-4, "North Anna Unit 2, Cycle 3 Startup Physics
Test Report".

Should you have any questions, please contact us.

Very truly yours

"\-/ \“~ '—J. .A.Lﬂv(
W. L. Stewart

Enclosures

cc: Mr, James P, O'Reilly
Regional Administrator
Region I1I

Mr. M, B. Shymlock
NRC Resident Inspector
North Anna Power Station




