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CLASSIFICATION / DISCLAIMER

The data, . techniques, information, and conclusions in this report have

been ' prepared. solely for use by the Virginia Electric and power Company

(the- Company), and they may not be appropriate for use in situations

othar' than those for which they were specifically prepared. The Company

therefore makes no claim or warranty whatsoever, express or implied,as-

to .their accuracy, usefulness, or applicability. In particular, THE

COMPANY MAKES MO 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 authori=e its use by others, and

any such use is expressly forbidden except with the prior written

approval of the Company. Any such .uritten 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, authori=ed or unauthorized,'of

this report or the data, techniques, information, or conclusions in it.
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PREFACE
.

The purpose of_ this report is to present the analysis and

ovaluation of the physics tes ts which were performed to verify that the

North Anna 1, Cycle 4 core could be operated safely, and to make 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 test techiques 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 includes a brief

summary of each test,. a comparision of the test results with design

predictions, and an evaluation of the results.

The . North Anna 1, Cycle 4 Startup physics Tests Results and

Evaluation Sheets have been 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), 4) test results,.5)
.

cceeptance . criteria, and 6) comments concerning the t'e s t . These sheets

provide a. compact summary of the startup test results in a consistent

format. The design test 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

Vapco's Nuclear Fuel Engineering Group 1 During the tests, the data

chsets were used as guidelines both to verify that the proper test

v1
.



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. The

Appendix to this report contains the final completed and approved

version of the Startup Physics Tests Results and Evaluation Sheets.

.
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Ssction 1

INTRODUCTION AND SUMMARY

On M a'y 17, 1982, Unit No. 1 of the North Anna power Station was

shut down for its third refueling. During this shutdown, 69 of the 157.

fuel assemblies in the core were replaced with fresh fuel assemblies.

The core loading pattern and the design parameters for each batch are

shown in Figure 1.1. Fuel assembly burnups are given in Figure 1.2. The

incore instrumentation locations are identified in Figure 1.3. Figure

1.4 identifies the location and number of burnable poison rods and

source as s emblie.s in the Cycle 4 core. Figure 1.5 identifies the

location and number of control rods in the Cycle 4 core.

On November 18, 1982, at 4:49 p.m., the fourth cycle core achieved

initial criticality. Following criticality, startup physics tests were

parformed as outlined in Table 1.1. A summary of the results of these

tasts follows:

1. The drop time of each control rod was confirmed to be

within the 2.2 second limit of the North Anna Technical

Specifications 2

2. Individual control rod bank worths for all control rod banks

were measured using the rod swap technique 3 and were found

to be within 10.3% of the design predictions. The sum of-

the individual control rod bank worths was measured to be

within 6.6% of the design prediction. These results are

within the design tolerance of 215% for individual bank

1
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worths (!10% for the rod swap reference bank worth) and the

design tolerance of 110% for the sum of the individual

control rod bank worths.

3. Critical boron concentrations for two control bank

configurations were measured to be within 6 ppm of the

design predictions. These results were within the design

tolerances and also met the accident analysis acceptance

criterion.

4. The boron worth coefficient was measured to be within 2.2%

of the design predication, which is within the design

tolerance of 110% and met the accident analysis criterion.

5. Isothermal temperature coefficients for the all-rods-out

configuration was measured to be within 1.7 pcm/*F of

design prediction. This result is within the design

tolerance of 13 pcm/*F and also meets the accident analysis

acceptance criterion.
*

.

6. Core power distributions for various HZp and at power

conditions were. generally within 6% of the predicted power

| distributions. For all maps, the hot channel factors

were measured to be within the limits of the Technical

Specifications. Generally, all measurament parameters

met their respective design value tolerances. All .

I

measurement parameters met their respective accident

analysis acceptance criteria.

2
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2In summary, all startup' physics test results are acceptable.

Datailed results, together with specific ~ design tolerances and

-acceptance -criteria for each measurement, are presented -in the

appropriate sections of this report.

.
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Table 1.1

NORTH ANNA 1 - BOL CYCLE 4 PHYSICS TESTS

CHRONOLOGY OF TESTS

a

i l l l | Referencel
| Test i Date | Time'l Power | Procedurel
| I I I I I

I I I I I I

-l Hot Rod Drops-Hot Full Flow 111/17/821 2200 i HSD 1 1-PT-17.21 -

| Flux Map-ARO 111/19/821 0537 1 4% -| 1-PT-21.11
| Reactivity Computer Checkout 111/19/821.0824 | HZP | 1-PT-94.21
| Boron Endpoint-ARO 111/19/821 1129 I HZP | 1-PT-94.31
1 Temperature Coefficient-ARO 111/19/821 1327 i HZP l 1-PT-94.41
| Bank B Worth 111/19/821 1516 I HZP | 1-PT-94.51
| Boron Endpoint-B In 111/19/821 2035 i HZP | 1-PT-94.31
| Bank C Worth --Rod Swap 111/19/821 2332 l HZP | 1-PT-94.71
| Bank A Worth - Rod Swap 111/20/821 0024 I HZP l 1-PT-94.71
| Bank SB Worth - Rod Swap 111/20/821 0106 i HZP | 1-PT-94.71
| Bank SA Worth - Rod Swap 111/20/821 0149 i HZP l 1-PT-94.71
| Bank D Worth - Rod Swap 111/20/821.0312 i HZP l 1-PT-94.71
! Flux Map - I/E Calibration 1 3/14/831 1223 1 29% i 1-PT-22.21
1 Flux Map - I/E Calibration 1 3/14/831 1609 | 29% 1 1-PT-22.21
1 Flux Map - I/E Calibration I 3/14/831 1810 1 29% i 1-PT-22.21.

| Flux Map - I/E Calibration 1 3/17/831 0913 | 52% 1 1-PT-22.21
1 Flux Map - HFP, Eq. Xenon 1 3/24/831 1241 | 100% i 1-PT-21.11
1 I I I I I

.
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Figure 1.1

NORTH ANNA UNIT 1 - CYCLE 4

CORE LOADING MAP'

s P N M L K J N e F t o C 5 A
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1 I I I I I I I I I I I I
I *As i ea 1 64 I sa i 6A 4 *at i 6A i +4a i eA 1 SA 4 64 1 6A i +42
1 04e 1 F34 | Fs4 8 als | Fes I one L E37 I cle 1 F11 1 E4s i F41 | rse 1 039 11
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I .A
L i I I I l I
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l l I i . I I I I II 4Aa 16A I en i 5A i sa i sA 16A 1 ea i saa

1 c19 i F6e i Fee i tot I te3 1 E2e 1 Ffe 1 F27 I c13 . 13
1 1 I I I I l i I I

i *Aa i 64 i eA i sa i 6A i sa i saa i
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1 l i I I I I I

4 sa i eA i sA i
1 - > SATCH | Ese | F23 I E23 1 3
l = > ASStfSLY 18 I I I I
I

.

FUEL ASSEMBLY DESIGN PARAMETERS

4A2 SA 6A.

Initial Enrichment (w/o U235) 3.21 3.40 3.59..

Burnup at BOC-4 (MWD /MTU) 26,211 14,868 0
Assembly Type 17x17 17x17 17x17
Number of Assemblies 24 64 69

| Fuel Rods per Assembly 264 264 264

5
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Figure'1.2

NORTH ANNA UNIT 1 - CYCLE 4

BEGINNING OF CYCLE FUEL ASSEMBLY BURNUPS

.
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Figura 1.3
,

1

NORTH AHMA UNIT 1 --CYCLE 4;

INCORE INSTRUMENTATION LOCATIONS

,
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Figure 1.4

NORTH ANNA UNIT 1 CYCLE 4-

BURNABLE POISON AMD SOURCE ASSEMBLY LOCATICMS

,
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Figure 1.5

NORTH ANNA UNIT 1 - CYCLE 4

CONTROL ROD LOCATIONS

.
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- Section 2

{ ' CONTROL' ROD DROP TIME MEASUREMENTS
,I

W

;
_The drop time of each control rod- uas measured- at hot RCS

; . conditions in order to confirm satisfactoryJoperation and.to verify.that

the rod drop-times were less than the maximum allowed by the Technical'

Specifications. The hot . control rod drop time measurements were run

4 with the RCS at hot,' full flow conditiens ( 547 'F, 2235 psig).and are
i

_ described below.
,

'. The rod drop time measurements were performed by first withdrawing

a' ~ rod bank to its . fully withdrawn position, and then re, moving the-

movable gripper coil fuse and stationary gripper coil fuse for the test

rod. This allows the rod to drop into the core as it would in a normal

plant . trip. The data. recorded' during this test are, the stationary
1

,

gripper coil voltage, the LVDT (Linear Variable Differential

i Transformer) primary _. coil voltage and a 60Hz timing. trace which'are

recorded using a visicorder. The rod drop time to the dashpot entry and

L to the bottom of the dashpot are determined from this data. Figure 2.1 1

j . .

.

! provides an example of the data'that is recorded during'a rod drop time
I

[ 'msasurement.
!

|- As shown in Figure 2.1, the initiation of the rod drop is indicated-
i

; by the decay of the stationary gripper coil voltage when the stationary
4

i coil ' fuse is . removed. A voltage is then induced in the LVDT primary
I

f . coil- as the rod drops. The magnitude of this voltage is a function of

thn- rod. velocity. Whe'n the. rod enters the dashpot section of its guide
3

i

.

! 10
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1

tube, the velocity -slous. causing 1a voltage decrease in the LVDT coil.

The LVDT voltage then reaches a minimum as the rod reaches the bottom of

the dashpot. Subsequent variations in the trace are caused by the rod

bouncing. This procedure was repeated for each control rod.

The measured drop times for each control rod are recorded on Figure
,_

.

2.2. The slowest, fastest, .and average drop times are summari=ed in
a

Table 2.1. Technical specification 3.1.3.4 specifies a maximum rod drop

time from loss of stationary gripper coil voltage to dashpot entry of

2.2 seconds with the P.C S at hot, full flow conditions. All test results

met this limit.

J

L

!
i

h.
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Table 2.1

.

NORTH ANNA UNIT 1 - CYCLE 4 BOL PHYSICS TEST

HOT ROD' DROP TIME SUMMARY

'

ROD DROP TIME TO DASHPOT ENTRY
.

l . SLOWEST ROD I FASTEST ROD | AVERAGE TIME |
| 1 l i
I I I I

| B-06, 1.82 sec. | H-02, 1.55 sec. I 1.67 sec. I

I I I I

I I I I

ROD DROP-TIME TO BOTTOM OF DASHPOT

| SLOWEST ROD l FASTEST ROD | AVERAGE TIME I
l- 1 I I

I I I I

| B-06, 2.48 sec. I H-02, 2.09 sec. 1 2.25 sec. I
l | I I

I I I I

.

G

4

s
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Figure 2.1
<
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Figure 2.2
.

NORTH ANNA UNIT 1 - CYCLE 4 BOL PHYSICS TEST

ROD DROP TIME - HOT FULL FLOW CONDITIONS
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Section 3

CONTROL ROD BANK WORTH MEASUREMENTS

Control rod bank worth measurements were obtained for all control

end shutdown banks using the rod suap technique. The first step in the

rod swap procedure was to dilute the most reactive control rod bank

(hereafter referred to as the reference bank) into the core and measure
~

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 (control Bank B).

At the completion of the reference bank reactivity worth

measurement, the reactor coolant system temperature and boron

concentration were stabili=ed such that the reactor was critical with
~

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 and recording the core reactivity and moderator

tamperature. At this point, a rod swap maneuver was performed by

withdrawing the reference bank while one of the other control rod banks

( i.. e . , a test bank) was inserted. The core was kept nominally critical

throughout this rod swap and the maneuver was continued until the test

bank was fully inserted and the reference bank was at the position at

-which the core was just critical. This measured critical position (MCp)

of the reference bank with the test bank fully inserted is the major

parameter of interest and was used to determine the integral reactivity,

worth of the test bank. Statepoint data (core reactivity, moderator

15
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temperature, and the differential worth of the reference bank) were

rocorded with the reference bank at the MCp. The rod swap meneuver was

then performed in reverse order such that the reference bank once again

ucs near full insertion and the test bank uns once again fully withdrawn

from the core. The rod suap process was then repeated for all of the

other control rod banks (control and shutdoun).
.

The procedure given above uns modified during the measurement of

the control bank D worth. Although control bank B was predicted to have

the largest worth of all the banks, the measured worth of control bank D

exceeded the worth of control bank B. The measured critical position

for control bank D was B bank fully withdrawn and D bank partially

inserted to 58 steps. Therefore, the worth of the last 58 steps of D

bank was measured using the boron dilution method. The measured worth

of control bank D is the sum of the worths determined by rod swap and

the dilution of the last 58 steps.

A summary of the results for these tests is given in Table 3.1. As

shown by this table and the Startup physics Tests Results and Evaluation

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

c11 of the control and shutdown banks were within the design tolerance

(210% for the reference bank and 15% for the test banks). The sum of

the individual rod bank worths was measured to be within 6.6% of the

dasign prediction. This is well within the design tolerance of 10% for

the sum of the individual control rod bank uorths. .

.

The integral and differential reactivity worths of the reference
,

benk (Control Bank B) are shown in Figures 3.1 and 3.2, respectively.

.
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The design predictions and the measured data are plotted together in

order to illustrate their agreement. In summary, all measured rod worth

vclues are satisfactory.

.

6
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Table 3.1
.

NORTH ANNA UNIT 1 - CYCLE 4 BOL PHYSICS TEST

CONTROL ROD BANK WORTH SUMMARY

l | MEASURED | PREDICTED | PERCENT DIFFERENCE l
| | WORTH I WORTH I |

| BANK I (PCM) | (PCM) | (M-P)/P X 100 |

| | 1 1 I

I B-Reference Bank | 1188 | 1187 | 0.1% |

| D 1 1294 1 1181 1 9.6% |
| C | 843 1 764 | 10.3% |

| A | 562 1 524 1 7.3% (38 pcm)I
I SB | 1023 | 965 | 6.0% 1

1 SA i 1094 | 1011 1 8.2% |
| Total Worth | 6004 1 5632 1 6.6% i
l i I I I

.

.

9
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lFIGURE 3.1 '
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FIGURE 3.2
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Soction 4

BORON ENDp0 INT AND WORTH MEASUREMENTS

Baron Endpoint

With the reactor critical at hot =ero power, reactor coolant system

boron concentrations were measured at selected rod bank configurations 9

to enable a direct comparison of measured boron endpoints with design

predictions. For each measurement, the RCS conditions were stabili=ed

with the control banks at or very near a selected endpoint position. The

critical boron concentration was then measured. If necessary, an

cdjustment to the measured critical boron concentration was .made to

account for off-nominal core conditions, i.e., for rod position and

moderator temperature.

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

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

Sheets given in the Appendix, all measured critical boron endpoint

values were within their respective design tolerances. All measured
,

values met the accident analysis acceptance criterion. In summary, all

results are satisfactory.

Boron Worth Coefficient

The measured boron endpoint values provide stable statepoint data

from which the boron worth coefficient was determined. A plot of the

boron concentration as a function of integrated reactivity can be

constructed by relating each endpoint concentration to the integrated

21
. . .



rod uorth present in the core et the time of the endpoint measurement.

The value of the boron coefficient, over the range of boron endpoint

concentrations, is obtained directly from this plot.

The boron worth plot is shown in Fig'tre 4.1. As indicated in this

figure and in the Appendix, the boron uorth coefficient of reactivity

was measured to be -8,25 pcm/ ppm. The measured boron worth coefficient

is within 2.2% of the predicted value of -8.07 pcm/ ppm and is well

within the design tolerance of !10%. The measurement result also met

the accident analysis acceptance criterion. In summary, this result is

satisfactory.

I
1

1

.

1

l
e

f
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Table 4.1

NORTH ANNA UNIT 1 - CYCLE 4 BOL pi!YSICS TEST

BOROM ENDPOINTS SUMMARY

| | Measured i predicted | Difference 1
| Control Rod | Endpoint | Endpoint | M-p |

| Configuration 1 (ppm) I (ppm) I (ppm) |

| | | |

| 1 I I

I I I I
~

3 |

_

| ARO 1631 | 1628 1

l

i B Bank In | 1488 | 1482 1 6 |

| | | 1 I

nThe predicted endpoint for the B Bank in configuration has been
adjusted 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 Test Results and Evaluation Sheets in the
Appendix.

-

I

a

.
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FIGURE 4.1 '
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Saction 5

TEMPERATURE COEFFICIENT MEASUREMENT

The isothermal temperature coefficient measurement was accomplished

by controlling the RCS heat gains / losses with the steam dump valves to

the condenser, establishing a constant and uniform heatup/cooldoun rate,

and then monitoring the resulting reactivity changes on the reactivity
.,

computer. The measurement uns. performed at a very lou power level in

order to minimi=e the effects of non-uniform nuclear heating, thus, the

moderator and fuel were'approximately at the same temperature (between

543-549 'F) during the measurement. To eliminate the boron reactivity

effect of outflow from 'the pressuri=er, the pressuri=er level was

maintained constant or slightly increasing during the measurement.

Reactivity measurements were taken at the all-rods-cut

configuration for both RCS heatup and cooldoun ramps during which the

RCS temperature varied approximately 6*F. Reactivity was determined

- using the reactivity computer and was plotted against the RCS

temperature on an x-y recorder. The temperature coefficient was then

determined from the slope of the plotted lines. The x-y recorder plots

'

of reactivity changes versus RCS temperature for the measurement is

shown in Figure 5.1.

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 Sheets given in the

Appendix, the measured ARO isothermal temperature coefficient value was

25
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|
|

|

within the design tolerance of 13 pcm/*r and met the accident analysis

acceptance criterion. In summary, the measured result is satisfactory.

.
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Table 5.1

MORTH ANNA UNIT 1 - CYCLE 4 BOL PHYSICS TESTS

ISOTHERMAL TEMPERATURE COEFFICIENT SUMMARY

| | 1 | ISOTHERMAL TEMPERATURE COEFFICIENTI
1 | | | (PCM/'F)~ l

| BANK |TEMPERATUREI BORON I i
IPOSITION | RANGE |CONCENTRATIONI | COOL | | | DIFFER. |
| | (*F) 1 (PPM) |HEATUPl DOWN LAVER.lPRED.l (M-P) |

I I I I I I I I I

I l i I I I I I |

| ALL l- 543.75 | | | | | | |

RODS I to | 1634 | -5.401'-4.431-4.921-3.301 -1.62 |
*

| OUT | 549.2 | | | | | | |

| | | | | I I I I

e

=

0
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Tigure 5.1
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Section 6

POWER DISTRIBUTION MEASUREMENTS

The core power d'istributions 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 output

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 analy=ing this data using the Westinghouse computer

program, INCORE5 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 uith their Technical Specifications limits

in Tabl'e 6.2.' Flux Map 1 was taken at =ero power. This flux map serves

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

power distribution associated with this flux map. Flux Maps 2 through 7

were taken over a wide range of power levels and control rod

configurations. Flux maps 3 and 4 were quarter-core maps used only to

provide incore/excore calibration data for the nuclear instrumentation

system. Flux maps 2, 5, 6, and 7 were taken to check the at-power

design predictions and to measure core power distributions at various

'l
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" operating. conditions. These maps also provide incore/excore calibration
~

data for the nuclear- instrumentation system. The radial power

distributions for maps 2, 5, 6, and 7 are given in Figures 6.2 through

6.5. These- figures show that the measured relative assembly power

'

values are generally within 6% of the predicted values.

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 4.

30
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TABLE 6.1

HORTH At&4A UNIT 1 - CYCLE 4 BOL PHYSICS TESTS
,

INCORE FLUX NAP SUMMARY

l i I i i 1 1 2 1 3 1 1 1 1 1 I i

l i l IBURHI | | F-Q(T) HOT I F-DH(H) HOT | CORE F(Z) | | 5l l | !

| | | | UP | |BAta( l CHAl#4EL FACTOR I CHHL. FACTOR | HAX | 41 QPTR I AXIALI NO.1 |

| HAP 1 |HAPI DATE INWD/IPWRI D | | | |F(XYll i OFF | OF I I

I DESCRIPTION |HO.1 |HTU |(%)lSTEPSI | |AXIALI i i | |AXIAll i NAX | 1 i SET |THIH1 |

| | | 'i 1 1 IASSYlPINIPOINTl F-Q(T)lASSYlPIHlf-DH(N)|POINTl F(Z)| | NAX |LOCl (%) IBLESl |

| |_1 I l_1 I l_I 1 I l_1 1 1 I I |_I I I |

1 1 I i 1 1 1 i i i i I i i i i i l i I I |

|ARO | 1111-19-821 01 01 228 1 J101 AQl 13 | 2.687 i K091 QAl 1.475 | 13 11.72211.596|1.0121 NEl 40.291 48 |
| 1 1 I I I I I I I I I i 1 1 1 1. 1 1 1 1

IPOWER DIST. VER.I 21 3-14-831 131 291 180 | B061 CEl 22 | 1.946 | J04l IJl 1.428 | 22 11.31011.66011.0061 SWI 4.401 48 |
'

'

I l i I I i | 1 I I I I I I I I I I I I I

IPOWER DIST. VER.I 51 3-17-831 All 521 188 | K091 QAl 21 | 1.882 l J04l IJl 1.425 1 21 11.27711.51211.005l SWI 3.421 49 |
1 1 I I I l i i i I I I I I I I I I I I I

IPOWER DIST. VER.I 61 3-18-831 611 961 228 | B061 del 29 | 1.708 | K091 JII 1.388 | 29 11.170ll.51511.006l HEl 0.641 48 |
$ 1 1 1 I I I l i I I I I I I I I I I I I I

|HFP EQ. XEH0H | 71 3-24-831 30511001 221 | B06l del 29 | 1.765 | K091 JIl 1.393 | 29 11.17611.51311.0091 NEl -1.161 45 |

.

NOTES: HOT SPOT LOCATIONS ARE SPECIFIED BY GIVING ASSEMBLY LOCATIONS (E.G. H-8 IS THE CENTER-OF-CORE ASSET 10LY).
| FOLLOWED BY THE PIN LOCATION (DEHOTED BY THE "Y" COORDINATE WITH THE SEVENTEEN ROWS OF FUEL RODS

| LETTERED A THROUGH R AllD THE "X" C00RDIllATE DESIGNATED IN A SINILAR NAl#lER).
IN THE "Z" DIRECTION THE CORE IS DIVIDED INTO 61 AXIAL POINTS STARTING FRON THE TOP OF THE CORE.

1. NAPS 3 At3D 4 WERE QUARTER-CORE NAPS USED FOR CALIBRATION OF THE EXCORE DETECTORS.

2. F-C'. T ) INCLUDES A TOTAL LUCERTAINTY OF 1.05 X 1.03.

3. F-DH(H) INCLUDES A NEASUREMENT UNCERTAINTY OF 1.04.

4. F(XY) IHCLUDES A TOTAL UNCERTAINTY OF 1.05 X 1.03.

5. QPTR - QUADRANT POWER TILT RATIO.
.

|

|
|

|
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Table 6.2

NORTH ANNA UNIT 1 - CYCLE 4 BOL PHYSICS TESTS

COMPARISION OF MEASURED POWER DISTRIBUTION PARAMETERS

WITH THEIR TECHNICAL SPECIFICATION LIMITS

I I I I I

| | F-9(T) HOT I F-DH(N) HOT | F(XY) MAX 3 |

| | CHANNEL FACTORT | CHANNEL FACTOR 2 | [

| MAPL I l l

IMO.l MEASl LIMITlMARGINI MEASl LIMITIMARGINI MEASIAXIALI LIMITIMARGINI
| | | | (%) i i I (%> l IPOINTI I (%) |
| |__ l | I I i i l I i i

1 2 1 1.951 4.30 1 54.8 1 1.431 1.77 | 19.2 | 1.661 10 1 1.95 1 14.9 I
i 5 | 1.881 4.12 1 54.4 | 1.431 1.69 1 15.4 1 1.511 13 | 1.80 1 16.1 I
I 6 | 1.711 2.29 | 24.7 1 1.391 1.56 | 10.9 1 1.521 10 1 1.66 I 8.4 |
| 7 | 1.771 2.18 | 18.8 l 1.391 1.55 l 10.3 1 1.511 10 1 1.65 1 8.5 l
I I I I I I I I I I i 1

1 The technical specification limit for the heat flux hot channel
factor, F-2(T) is a function of core height. The value for F-9(T)
listed above is the maximum of F-2(T) in the core. The technical
specification limit listed above is evaluated at the plane of
maximum F-2(T). The minimum margin values listed above are the minimum
percent difference between the measured values of F-9(T) and the
technical specifications limit for each map. All measured F-2(T) hot
channel factors include 5% measurement uncertainty and 3% engineering
uncertainty.

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

3 All measured FfXY) MAX values include 5% measurement uncertainty and
3% engineering uncertainty.

32
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FIGURE 6.3
NORTH ANNA 1, CYCLE 4

ASSEMBLYWISE POWER DISTRIBUTION
52% POWER
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...............................................<..........................................................
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. -0.1 . -0.1 . -0.1 . -0. 0 . =0. 5 . -1.4 . -1.1 . -2. 0 . -4. 0 . -2. 5 . -2. 5 . - 0. 7 . 5.7 .
.t..........................................................................................
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..... ......................................................................................
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................................................................
. 0.33 . 0.91 . 1.07 . 1.03 . 1.07 . 0.91 . 0.33 .
. 0.34 0.96 . 1.12 . 1.07 . 1.09 . 0.93 . 0.32 . 14

2.9 5. 4 '. 4.5 . 4.4 . 1.4 . 1. 7 . -1.1 ..

................ . .......... .................................... ................
Sfapcato 0.44 . 0.72 . 0.44 AVERAGE. . . . .
Olv!ATIQH 0.44 . 0.77 . 0.46 . .PC7 01FFEREPCt. 15. . .

=1.775 7. 9 . 6.2 . 4.5 . a 2.0. . . . .
........... . .. ......... ....... ... ... ...........

SUMMARY
.......

MAP H0t H1-4- 5 DATE: 3/17/83 PCWER: 52%

CONTROL R00 POSITIONS: F-Q(T) = 1.882 QPTRt

D BANK AT 188 STEPS F-DHtH) a 1.425 HW 1.001 1 NE 1.004
- -|..........

F(Z) = 1.277 SW 1.005 | SE 0.990.

F(XY) a 1.512

BURNUP a 41 MWD /MTU A.O s 3.42(%)
.
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. i

I Oa a/!ina Tas: Pa: o::a : i .
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~
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'

Conditions! S O A : 217 003:217 C A : 22 7 i Ctha: (Specify);
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I 1.

IV I i (Adj. Maas. 0:it. 7.ad 3ank
Test 1 Matsu:ad Valua i I' 8N PCM P o s i ti o n .= 1(a 3 :t.:a'p s ;=e
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C:i ta r '. c I I

I Radaranca I */ ?-723-35A.

I !

l Oasipn :la:nn:a is =a: X ?IS M3 .

7- g accep.., . .. ..a-_2 4. .e. ;<, . . - ,.. ... .
. . . . . . . _a .

Commants 1
1 -

| /V/] . s/,

Completed 37: M# Iveluated 3y: e.
- -- w!a s t-' In g : n,a a : y ,

Race:manded fo:'

Ap :: :1 2y C~-
.:-" In;inta:'

4

.

A.9 -
*

.
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1 C '.' " 'u ' 4.M O T..". .H a' .'( ."s a' a" '. n' ~. O N ,,U '.( - ~.
~

. u "n " .'.'^
. ..

, . ., S S 3. . ., , . a- a.(3 e .l a. . .. . . 0 N - ./. r - .---S . , 3.. n. 3 .d. a - .. .. . .. - -.. _..

__

; 1 Tas- Dasc:iption: Cn:1 3ank A Wo:-h Measu: ament-Rod Susp
Rade:anca | ?:oc No /Saction: 1 - ? T - 0 2 / A .' .' , 3

* Saquence Sta? No |L
94.7

.II I 3ank Positions (Steps) ,1 ?.C C Ta=;a:::u=2 ('T): 547-
Test ! I Foua: Laval (% T.?.): O

Conditions! S3A: 203 503: 223 C A :;o v i n g.l othas.(specidy):
(DesignJ l C3: Moving CC: 203 CO: 223 i 3alou Mucles: Heating

i I

II | 3ank Positions (Stays) i ECS Tamperatu:a ('T): 5470
i Test ! I Foue: Laval (% T.?.): 0

'

Conditions! S3A: 22Y S D 3 : 11f C A : mcW^g ! Otha: C0pe:idy)*
. (Actual) | C3:mo'2g CC:'z17 CO '2.~2.y I 3alou "uclat: Heating

I Cata/Ti=c Oast Pardo::ad: i ,

| N zo/n_ 00.2.+ |
-

| Maas Pa:a:ete: I -

g5
1 (3 ascription) | I ; Int Ho:th of Catl Sank A4
I I

IV i I (Adj. Maas. Crit. 2ed 3ank
Test I Measu:sd value i I,As = J[/ 2 [(p1 Position = f 72. s ta p s )p

Results i I

.I Design Va lue I (Adj. Maas. C:it. Rad 3ank

If a f,ZA/ .f /80 /E#1|(Actual Co-d) 1 1 J.t s ta p s )Position =

| | ..
-

1 I

1 3asign Vclua 1 0,Ss = 327 100 pen (C:1tical 7.ad 3:nk
l(Design Cend) ! Position = 103 staps)-

I 1
.

I I

I ,e2 e-n-ca 1 1r ,-:,a, .u.-r .,.,1, 1r. r,D .,oa, u.- . .s...a s - - . .. , .s , .n

! I

I I Id Ca sign Tola:anca- 1: exceedsd, GX Cc
! l shall avclusta i= pac cd test :esult on .

V l TSAR / Tach Spec | sadety analysis. SXSOC say specify that
Acceptancel I additional testing ha.; ardor =ad.
Critaria l i

I 2edaranca i VI?-TAJ-3GA
I I

I Oasign Tolerance is st x TI3 MO.

. V: I Acceptance C:ita: a is set - X ?I3 Mc
i

Cossents Ii

.

.

l
I //. .

/

Compl. tad 3y: / ##
_ /C Ivaluated 3y.: M.

!ast Int;nas: '
C

- -1
-

,

2:co:: ended fo: -
*

17?!0'.*01 37 (- -- *

. ;TO In7 naa:
1

.

-A.10
.

_.
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i

1

'
.4 0.R . 4 4' .N N ' ..?..'. ~. .' *. _ w .4 U.N _~ ~. 1 C Y ". .*. .~. 4'*". " "

.

4

. S~.A.*.~.U' ..u."..'._~~..~a ~ . . ~ . . ~ . ~ .'''a"w~~..', a'.''' ' '/ 4' .' 's a' ~. _~ ~ .'( S .*. ~ ~_ ~.' -
. . _ . w . . ..

1

1

I | Tast ::a s e:17:io n : Shutdeun 3ank 3 Morth .'aac. 'Rod Sua?-

3 eda:anca I proc No /Section: 1 - ? ? - 0 1 / A .'.' . " Sequence Stap Mot }3
94 7

:: 1 3ank positions (Steps) I RCS !asperatu:a ('?): 347>

=. a s . ! I 3 c ..a _ ..a....'. r. **. .?.3 4... a.
A

. .. . .

Conditions! .SCA: 208 SO3:MevingCA: 223 i Cther-(spacidy)-
(Design) 1 C3 Meving CC: 203 CD: 223 1 3alou Muclear Heating

i i
!!! l 3ank Posit. ns (Staps) 1 RCS Ta=peratt:a ( ' 7 * 54M 7
Tast | I poua: Laval (:: 7.?.): O

Conditions! SOA: 2."2.t' SD3:c"'% CA: N I C ha: (Spacidy):
CAc ual) I C3: M Q CC: 7.?_t CO: ? 't r- -1 3alou Nuclas: Maatin;

D I
$

i Ja:a/Ti=a !ast pa:Io::ad: 1 -

. | n/u/n.. 0% |
|~Maas pa:c=sta: i y
I (3 ascription) l I IIUt 20 th'05 Uh"IdCME 33^k 3~300 32EFsa

. l- 1

IV I I (Ad). Meas. C:it. Iai 3ank
Test i Maasu:ad Value ! If[ = \O T3 fCM position = WD staps)

Results. I Ir
' ' .. '' ~ l Design Value ! - gg (Adf. Maas. Crit. Eai 3ank.

1(Actual Cond) | I 3 % i M N position33 MD sjap:)-=
. I I

I I
" R41 Design'7alue i = 933 :- 144 pcm (C:::i:al End 3ankg

i ICDasign cond) ! positica = 132 staps)
1 1. .

1 1

i Rafa:ence i VI?-p20-NTI-231, VIP-TID-351, NTC-?!-2.2a
'

| I

I I Id Decipn Tola:ance is ex:caded. SN::C C
1 I shall evalusta := pact of tas: asult on

V l.TSAE/*ech Spec ! safety analysis. SMSCC say specify th t
Acceptancel l additional tasting ha pa:d ==ed..

: - C:itaria l I

! Ref ers:.c a i VI?-720-3GA,

I !
-

I Cas17n Ic12:.nce is me X IIS MO.,

VI i Acceptanca C:ite:ia is st X ?IS NO **
.

Comments I
1 |. .

.

I'
''l

d hobe.hCompletad 3y: 4_ Ivalustad 3y:
: a s t. == =.<aai 1-,

! Eac*2:andad IO: C5:. p p = o , - :. ;
- m

::T: In; na s:-.

.

.

a' A.ll *-
.

.

.

.

-. - ,- . _ - . . . - , . - . - - , - - . - . , - , , . ,-



.

.

.
.

* " . .o 1-PT-94.0. . . .

." Attachment 6.9
'

Page 13 of 35
,

10-29-82

uCp 2.. . . A .sI.i s. J' p q * ?. =>. e. . _ = o .( i.n. I _. m.
.s _.d.. .,.a. wa . . - e.r . . y ..

w s a..T .s
.

S .= .=. 3. .J .3 .3gyS Ca. 3. c . , . S a ew y e., n. . . , ., _ m .y S.,. y m... . .
* .. . . . . .--. .. .-. s ..s . _

_ l .a .....:.........3... . ., . s. .. a . .. . ..__.,.;...,,, . . . . . . . . ...a.-: e....,.. . . - s .. .. . ... -.

ledarence ! P:oc Xc /Section: 1-?" .'U '*.J.; Sa uanca Step Mc: Q
94.7

-

!!. i 3ank position: (Staps: 'l ?. 0 5 Tenparatu:a ('T): 34~
Test I i r o ua r . .,a v e s ,.

. . , , . , . . . . ,. . .0.

Conditions! SDA:Movin-SD3: 200 CA* 203 i Othe:'C0pecidy!'
(Desi n) 1 C3: Moving CC: 223 CD: 223 ! 3elow Nt:clas: Matting

g f * *

.. 3 . a _. 2. a _. . _ __ 2_ . .- . M . /I .,. g- 3. . , a, . 3os _4.c . r .e. _. a .,. . ,. | :_ . .. ... . . .. 4

- 2415 I ! Poua: Laval CM T.?.)* O
$NW^gS33: 7.~7.T OA: 'L'I.Y I C;ha (Opecidy):Conditions! SOA:

. .g.g .~. ~, .z.t t. _a _ ,.. .s.__._4_.,. . 1 _. , . -.
.

... . . ..=_z..,.. . e s a. g :. __
. .... .. , .- ..

a i
*

I , a . a / . _s __ ._ . . _ _ - _ , ._ s_ :, . .a-. , , _ e
._ ...

\ \ f*2. O h._ D%0
i Maas ?c:a=a:a: I g5
I (Dasc:iption) I 2 ; Int " :th of Shutdown 3cn% A-?.od Suap'34
I I

.I | [

..
s,.aj. ..a_.. . . . .
, c. :. a .a

. -._ ..s.g'

Tast ! Matsu:ad *.*s'ua | Ch = \ D % P C.M Fosition = 2.b l : t a t s
. .

lasu .:. :s i_ i

| Design Valua ( 'Adj. Maas. C: :. Iad 3cnk,

1D I\ I 132- @"o sitic .I(Actual ~Cend) I : = oi:.:a;s)=

1 !
-

| 1 -**-

., . a. n. g - 1_1
,

[ . g g 3 ., y g .t. . . . g . _._2_4...* .: s .a. . .
. .--e . g.....$ p. .. . . .. .. . ..a

|(Oasign C:nd) ! Positi:n = 1 3 3 aps;
I I

1
,
.

g g a _.: . _. ._ .. _. a [ .. - .s _ r 3. , _ s. t - r. . - . , .; r : _ r ...,. _ s : , e r. a. _ . ., . .a. .
.2 _. . . .<u . .s . .s ,.

'

I I

I t _:_ .3a : ,-
... ..C. a.. e, v _t. C -. c .. . . . ,. a _. s. . . . ...3 . ..s ..-u..

1 I s h _1 _1 e ..a _1t .a _...,.c..o. .e .
4 . , . _ . ._ s . . t. . , . .. . . . _ .. . ..

V I TSA2/ Tech Spec i saisty analysis. SMSOC :ny specify that
aps. nce| | .s ,s. .s _ t..o ._s o. g .- r. .i . . - u. ., , _ : o _ , , .a. .. . . , .__

C:ita:ia l i
i Rede:anca | 7 I? -? ?. ':- 3 5 A N.
I !

I D a s .4. . o. s X v. .e.
. , _._ . ...4.. ca _s -.u .. _m.. ..

I Acceptanca C:' aria is me: : XYS NCVI .

Cosnants !
I -

I

I / /''
,

.[.Completed 3y: # /. 4 Ivaluated 3y: <-
1

,

...: ...i . _- ~ 1
**as. __

?.ac:::andas i::
JApp : val 3y ' - .

. .s . .k . ..-.. . ..a_.44-.

.

- 'A.12
.

.
.

_ , , . , , , _ , , ,. ,- - . --- --- ,=
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K n. ., . u. , . . . . -,
. . .. s . 2n.,. 2 S . , 4 e X L.M . 1 , ., C . ,4. - .. ..

5 . 3. . U P .s.u. .r .e - S . a- .s. .e. .e., J .v. . a 4X3 e. l a .. . . . - a. X 5 .u. .r .. .. -- . -.
. -

.

1 Tast Dascription: Total ?.ed Wo:th - ?.od ::uap
-

Radaranca i ?:oc No /Section: 1 ~' ! ! L .' 17 ' . 0 Saquence Stap No: QPT- 94. 7
: II | 3ank Fositions (Steps) I 3CS Tamparature (*T): 347

Tast I i ? cue: ?aval (% T.7.)? 0
Conditions! SDA:MovingS33:Mov ngCA:Mofing! Other.(speciiy):
(Oesign) | C3 Moving CC:MovingCO:Movinyl 3alou Muciaa: Maating

i ! -

:: I 3ank Fosittens (Staps) I ?.C S Ta=pe:atu:a (*T):-546.0
. Test i !.Poua: Laval (% T.?.): O

Conditionsi S 3 A : Nam) SD3:M*'*3 CA:Mo.W l Otha: (S?acidyl-
'(Actual) l C3 t hbJ;as .CC: Mod aj C:: :M o v .a) i 3elou Xucien: Heating

i I

l Data / Time Test.Per:o:nacs i *

lj[20/8 7. 0311
i Maas Parasats: I,

'

l (3 ascription) I g; Int Mo:th'od 111 3anks
~

7.od Sua?-

| I
'

IV I I
'

Tast i Maasu:ad valua i I ,7g goy ps
7

Results .I i
*

-
- I Design Value 1

2 ,r g 5032 1 563 e|(Actual Cond I 7 _

. | | ..
.

I I

I Desi;n'Value I r.7,g 5522 : 552 pe=
f(3asign Cond) !

,

I l-

l I

! 2adaranca i V I P - T p.3 - M T I - 2 3 1 , V I? -T F.':-I S A , MTO-TI-2.2A
I I

I I II Oasign Tola:ance is a :-:c a c d a d . S M::0 C
1 I shall evalua:a i= pact od tss: :asult on

v I.TSAa/ ach spec I sada:y analysis. SMScc may specidy that
Acceptancal I additich:1 tasting 'a pe:do::ad.-

:
*

Crita:ia | I
-

I ?.adaronca ! VI?-??.0-3 6 A.

! l I
I**:ast;n !cla:ance is =a: X ?!S MO

, *

I VI l Acceptanca C:ita:La is =at X YIS MO
~

-

Co==ents i'-

I .

c ' s > -

~ , . / Iialustad Zy: .,, Co= plated 3y: # F *
, ,-
i _a s :a _nganas: //

, - -
. .

t

?.a c e = = e n d a d do:
'y C'-[ N

'

|,
?.r p:o f al

MTO In; nsa:,

~

, A.13 -.
-

.
.

.

r - .,7-- ,_,,rr-- - - - . , - . - - - --e - - , - - , - - - - , . , - - - y ,m--. - - - -
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NORTH ANNA POWIR STATION UNIT 1 CYCLI 4 -

*

STA.iTU? PHTSICS TIST RISULTS AND IVALUAI!ON SHIIT
.

I I Test Description :M/D Tlux Map-At Fouer,NI Calibration.
Rede:ence i ?:oc No / Section: 1-PT-22.2 S e q,u e n c e Stap Mo:

IT I 3ank Positions (Staps) | RCS Tamparature ( * T ) : Tggy 1

Test | | Peue: ?.evel (% T.P.):~ 50
Conditions! SDA: 228 SD3: 228 CA: 228 I Other*(specidy) '

(Dasign) ! C2 : 228 CO : 228 CD # I Must have 1 38 thimbles
! I

III I 3ank Positions (Staps) | RCS Tempe:atu:a(*T): Tear
Test 1 I Poue: Lavel (% T.P.): 52.o

Conditionsi S D A : 22.7 .SDS , 27 ? C A * .2 2.N I Cther. (Specify):
(Actual) | C3 : 2.2.7 CC :227 CD: /FF .I' 49 4L -ble s

i I

I Data /Ti=a Test: |

| Perdo::ed: ~5/17/ I3 0983 |

1 I

I . 1 MAX. RIL l NUC ENTHALl!OTAL HIAfl 9UADRANT
IV l Maas Paramete:I ASST PWR I RISI HOT i TLUX HOT !POUIR !!LT

| 1 (Description) | % DITT | CHAN TACT ICHAN TACT I RATIO
I I (M-P)/P l T-dH ( M T I T-9(T) 1 9?T2
I I I I I.

I 15.77.6 lisoro.%| [ [
Tes! I Maasured ValueIM% f.c P., =0.4f I /. 4 2 f I l. II 2. I /. O O $~g

Results i I I I I

| Design value 1 2 :: for ri t .' I -1 -- I .

'

1 (Design Conds)l $*.'*MMi NA I MA I S 1.02
I I I I I

I luCAP-7905 I I IMCA?-79C5
i Rede:ence 1 RIV.1 i NOMI I NOMI | RIV.1
I I I I I

| | 1 1 % x w(mfl
V i TSAR / Tech Spect NOMI l#s11 33 C''3 :C-FDIF m 1 " 2 ::I NAa

' " * * "
1 Acceptancel I i i I

C:iteria ! ! | | |
| Rede:ence ! NOMI I TS 3.2.3 I 75 2.2.2 I IS 3.2.4
i

_ l | I - 1
"

i i I I I

I

I 3esign Tolerance is met / YIS NO.

/YIS NO! Acceptance C:itaria is =st *

| V !

Co=cen s I % above the inse: tion limits.

I * The full paderfe lin.:t s.>as ksnased from 2.14 to 2.2.o by Te ek.,1csg
I 5gec:Cea+1m C ka y e A4. 4 *+, Ta wa y 1.1,19 y 3
| - r-

complated 37: ./h I
. - - - -

.
Ivaluated 37: -

Test Enginas:

( Rece== ended 50:
A p p r o *J a i 3 */ . -.

NIO EnginGA:..

L
-

'

,

!

7 -

|
. A.14

. . .. . .. . , .. . _ . . . . . .

wg--e T y -e- 9 y - *y-- ->pt v ymete e- ww-- e --ese-e- --w < s---- - ~ ~ - - e- -N-----~-*-er-w
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.- M01TH AMMA POUI2 STA!!OM UNIT 1 CYCLI 4' .

s S . a, .,. . eJ n .s u.. v. e i e .rS. - ..a b, , . S A u.D. / r U a. . e n d. S s.t. r r .-.
.u . . w .

.s . .a -.

I I !ast 0 ascription :M/D Flux Map-At ?cuar.NI Cal h ation
Raderer.ce i ?:oc Mo / Section: 1-??-22.2 Saquenca Step Mo: [

II i 3ank Positions (Staps) 1 RCS Ta=perature ( * T) : T yss :1
1Test i I Foua: Laval (M T.?.):~50

Conditions! SDA: MC SDS: 223 ' ' ' - 223 1 Cther_(specify)..
x _

CDesign) 1 C3 : 223 CO : 223 CD: * I

i !

III I 3ank Positions ( S ta ps ) i ROS Tamparatura(*F): Tas:
Test i I ?oua: Laval (% T.P.): 29.2

Conditions! S3A:221 SD3:221 CA:227 i Other (Specify)r
(Actual) 1 03 227 cc : z27 cs: s9 4 1 21 At bfesi -

.''~~

Qu.Ao.<- c.v a. u,c mg ,.m../ 4 = .,s..s. s
-

s. --

i Ferdo::ed: 3h4/F3 19o9 i
! !

! . l M.o C . .n. == . l g *.* .*. r %{ *. u. p. u* | . .A =ey *
t. _? . 1 g g s 3 3. ,. .( .=to . . . .. . . . . . ..

I7 i Maas Parameter! ASSY ~ ?'J2 i RISI HCT I TLUX HOT IFOUEZ !!LT
I (0 ascription) 1 M DITT | CHAM TACT I C *i A X TACT l RA!!O
I I (M-?)/? I T-dHCN) 1 T-2CT) ! 2??R
l i I I I

I 151% for Pp.z:/181 !2 2 I 2
Test i Measured 7 alua 447, f ,/;.,,: an ! #A I NA l NA

. 21sults ! l | 1 I

I Oas:.gn Value- | :.:: car n a .5 i ! !

! (Dasign Conds)I '13: f *' " * * ' | XA i XA | 5 .02*

in = aan. Pn)
I I I I i
1 !NCAF-7905 I I |"0A?-79C5
I Zade:anca 1 2IV.1 1 NCXI I NOMI I 2I7.1
! I I !

.#.v.n=m w rs.!
,

., a
l I !. - - --

E "33 C*' 3*M)!r"uj,L ;,',',")$
e-

V I FSAa/ Tach Spect MONI l a MA' " - " ' ' "Acceptancel I I l G P 2o.s I

crite:ia 1 i i i l
i A=3a-=--- | NCHI I TS 3.2.3 i T: 3.2.0 1 TS 3.2.4
I I I I I

I __l i I I

I
#I Cesign To'.a :.nea is mat : Y:S MO

! A::a;: anes c ita:.a is =et - /?S No
VI I

Comments (* Mus hate at laast 38 thi=bles do: a dull-core flux =ap c:,
I at least 15 thimbles do: a qua:ta:-co:a flux =ap.
14 Above the inra: tion linits.

_ l 0 /7 / /? _i

complated 3y: M . M/' Ivalua:ad 3y *

" . a-. - - . w. -.
. n y . .. - -

2aco==arded :::
171,is diUece ce n accep hble Ace A/r c.n=N App:e tal Oy C. .

-

bs y tekena.t ss+ts %ehe;Iy .ee a w ;)e ya,.3e og p a e, ja ,, g, , ;? 3 2.3. nae:c a .s

2 7kese paea e4ers ' arc. not vertfred us.ag o. pa.rH f-core f/w,*

map o l3 tat,, e /,

for N I cattlera+t e . .

3 The hil powet" f*a lir :+ was i,,e<eas ef %s 2.I4 +o 2.20 I"y lecL=ical
T ac;Cea+ims Cl a $ e No. 4 Y, Tawwary 27,1473.r

A.15"

.

- - - . .n - ,,
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/ NCRTH ANMA PCWI2 STATIOM UMIf 1 CYCLI 4 *

*

STA27U? .HYSICS T550 IISULTS AND IVALUA!!CN SHIIT:
.

I i Test 3escription M/3 Flux Map-A 70uar,MI CaLih:atic. j
Reference I ?:oc.Nc / Section: 1-?T-22.2 Sequence S ta p No:
-

II I 3 a n.'< .' o s i t i c a s (Steps) i RCS Ta=;e:atu:e ( ' T ) : ~ 3 2.e 21 '

Test ! I ?cua: Lavel (% T.?.): -~2
Conditions! SDA: 223 SO3: 223 CA: 223 I Otha: -( s pe cif y t *-
(Design) ! C3 : 228 CC 228 CD: 4. |

| |
III I 3ank Positicas (Staps) | RCS Ta=;e:atura''T)- ~3 rte r
"est 'l 'l Foua: Laval (% T.P.): 2 4. 2.g

Condit.v ons,1 SDA:222 SD3:22% cA:22T i Other (Spacify):
(.'-tur1) I C3 :221 CC :223 CD: I S'7 I .g ; g,;wn) q A_ gi r

k2ata/~4-a "=st: I W "f
! Par:o: ec.: '3/s4/33 /Sto l
i I

I . ! . . r. . .s. - - | NUr . .. N . u. . ; . a . .. .u. - a .Iyv
. .. . a r a s .. s .ar. s ... . . .

Ty l .as :.....u._._.] aaal o . r u. I 2._ S e. .u. r.s . l.e-. .u. a. .,- l .s < r.r _ .e. . . .- .. .- .e v.:. ..- .... _ . . . . . ..

| Caaa s _,.4 p 4.o ) I a . .- I
2 .. .

: C .. . .t :.w l 3.. . O,. ,....,( caw.. ao.. .. .w n a.. ...

l 1 (M-?)/P | T-dHC5) ! T-9(2) I ???R
I f I f !

i .'V.7% See P.22 1.03! ! !p 1 1 1'?s t ! Me as ura d 71Lue !g,y, g,,y a p ;p i A/A I A/Al

Rasus:s i I I I I
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