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PREFACE

The puxrpose of this zreport 1is to present the analysis and
evaluation of the physics tests which were performed to verify that the
Noxrth Anna 1, Cycle 4 coxre could he operated safely, and to make an
initial evaluation of the performance of the core. It is not the intent
of this zreport to discuss the particular methods of testing or to
present the detailed data taken. Standard test techiques and metheods of
data analysis uwere used. The test data, zresults 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 Staxrtup 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)
acceptance criteria, and 6) comments concerning the test. These sheets
provide a compact. summary of the startup test results in a consistent
format. The design test conditions and design values of the measured
parameters were completed prior to startup phvsics testing. The entries
for the design values were based on the calculations performed by
Vepco's Nuclear Fuel Engineering Group'. During the tests, the data

sheets were wused as guidelines both to verify that the proper test

vi



conditions were met and to facilitate the preliminary compaxison 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.




Section 1

INTRODUCTION AND SUMMARY

on May 17, 1982, Unit No. 1 of the North Anna Power Station was
shut down for its thirxd refueling. During this shutdowun, 69 of the 157
fuel assemblies in the core were replaced with fresh fuel assemblies.
The core loading pattern and the design prarametexrs 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 assemblies 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 c¢riticality. Following criticality, startup physics tests uere
performed as outlined in Table 1.1. A summary of the results of these

tests follouws:

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. Individual control rod bank worths for all contzol rod banks
were measured using the rod swap technique? and were found
to be within 10.3% of the design predictions. The sum of
the individual control rod bank worths was measured to Lbe
within 6.6% of the design prediction. These results are

within the design tolerance of 2154 for individual bank



worths (:10% for the rod swap refexence bank worth) and the
design tolerance of :10% for the sum of the individual

control rod bank worths.

Critical boron concentrations for %fwo control bank
configurations were measured to be within 6 ppnm qf the
design predictions. These results were within the design
tolerances and also met the accident analysis acceptance

criterion.

The boron worth coefficient was measured to be within 2.2%
of the design predication, which is within the design

tolerance of $10% and met the accident analysis criterion.

Isothermal temperature coefficients for the all-rods-out
configuration was measured to be within 1.7 pcm/°F of
design prediction. This rxesult is within the design
tolexance of :3 pcm/°F and also meets the accident analysis

acceptance criterion.

Core power distributions for various HZP and at power
qonditions were generally within 6% of the predicted pouer
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
measurement parameters met their respective accident

analysis acceptance criteria.



In summazry., all startup physics test results are acceptable.
Detailed results, together with specific design tolerances and
acceptance criteria for each measurement, are presented in the

appropriate sections of this report.



Table 1.1

NORTH ANNA 1 - BOL CYCLE 4 PHYSICS TESTS

CHRONOLOGY OF TESTS

———— ——————————— —————— —

| | | | Referencel
Test | Date | Time | Power | Procedurel
| H | | |
| | | | |
Hot Rod Drops-Hot Full Flouw F11217,821 2200 | HSD | 1-PT=-17.21
Flux Map-ARO 111,19,821 0537 | 4% 4 1-PT=-21.1|
Reactivity Computer Checkout |111,19,82] 0824 | HZP | 1-PT-94.2|
Boron Endpoint-ARO 111719,82i 1129 | HZP | 1=-PT-94.31
Temperature Coefficient-ARO 111719,82| 1327 | HZP | 1-PT-94.4]
Bank B Worth l111719,82| 1516 | HZP | 1-PT-94.5]|
Boron Endpoint-B In 111719,82] 2035 | HZP | 1-PT-94.3|
Bank C Worth - Rod Swap l11219,821 2332 | HzZP | 1-PT-94.7|
Bank A Worth - Rod Swap 111,-20/821 0024 | HZP | 1-PT-94.7|
Bank SB Worth - Rod Swap 111,207821 0106 | HZP | 1-PT-94.7|
Bank SA Worth - Rod Swap l111720,821 0149 | HZP | 1-PT-94.7|
Bank D Worth - Rod Suwap 111220821 0312 | HZP | 1-PT-94.7|
Flux Map - I/E Calibration | 3214,831 1223 | 29%2 | 1-PT-22.2|
Flux Map - I/E Calibration | 3714,83| 1609 | 292 | 1-PT-22.21
Flux Map - I/E Calibration | 3714,831 1810 | 29% | 1=-pT-22.21
Flux Map - I/E Calibration | 317,831 0913 | 52%2 | 1-PT-22.2]|
Flux Map - HFP, Eq. Xenon | 3-24-83] 1241 | 1002 | 1-PT=-21.1}
| | |
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Figure 1.2
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Figuzxe 1.4
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Section 2

CONTROL ROD DROP TIME MEASUREMENTS

The drxop time of e&ach control rod was measured at hot RCS
conditions in ordex to confirm satisfactory operation and to verify that
the zrod drop times were less than the maximum allowed by the Technical
Specifications. The hot <control rod drop time measurements were run
with the RCS at hot, £full £flow conditicns ( 547 °F, 2235 psig) and aze

described below.

The rod drop time measurements were performed by first withdrawing
a rod bank to its fully withdrawn position, and then removing the

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

rod. This allows the rod to drxcep into the core as it would in a normal
plant trip. The data recorded during this test are, the stationary
gripper coil voltage, the LVDT (Linear Variable Differential

Transformex) primary coil voltage and a 60Hz timing trace which ara
recorded using a visicorder. The zod drop time to the dashpot entry and
to the.bottom.of the dashpot are determined from this data. Figure 2.1
provides an example of the data that is recorded during a rod drop time

measurement.

As shown in Figure 2.1, the initiation of the rod drop is indicated
by the decay of the stationary gripper coil voltage when the stationary
coil fuse 1is removed. A voltage is then induced in the LVDf primazxy
coil as the rod drops. The magnitude of this voltage is a function of

the rod velocity. When the rod enters the dashpot section of its guide

10



tube, the velocity slows causing a voltage decrease in the LVDT coil.
The LVDT vcltage 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 zod.

The measured drop times for each control rod are recorded on Figure
- 49 B The slowest, fastest, and average drop times are summarized in
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 RCS at hot, full flow conditions. All test results

met this limit.

11



NORTH ANNA UNIT 1

HOT ROD DROP TIME SUMMARY

Table 2.1

- CYCLE &4

ROD DROP TIME TO DASHPOT ENTRY

BOL PHYSICS TEST

SLOWEST ROD | FASTEST ROD | AVERAGE TIME
| |
| |
B~06, 1.82 sec. | H-02, 1.55 sec. | 1.67 sec.
| |
i |
ROD DROP TIME TO BOTTOM OF DASHPOT
SLOWEST ROD | FASTEST ROD | AVERAGE TIME
| |
| |
B-06, 2.48 sec. | H=02, 2.09 sgec. | 2.25 sec.
| |
| |

12
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CYCLE 4 BOL PHYSICS TEST
HOT FULL FLOW CONDITIONS

Figure 2.2
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Section 3
CONTROL ROCD BANK WORTH MEASUREMENTS

Control rod bank worth measurements were obtained for all control
and shutdown banks using the rod swap 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 uwere 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 zeference bank reactivity worth
measurement, the reactor coolant system temperature and boron
concentration were stabilized such that the reactor was critical with
the reference bank near full insertion. Initial statepoint data for the
rod swap maneuver were obtained Dby moving the reference bank to its
fully inserted position and recording the core reactivity and moderator
temperature. 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 inserxrted is fhe major
parameter of interest and was used to determine the integral reactivity

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

15



temperature, and the differential worth of the reference bank) were
recorded with the reference bank at the MCP. The rod swap mazneuver was
then performed in reverse order such that the reference bank once again
was near full insertion and the test bank was once again fully withdzawn
from the core. The rod swap process was then repeated for all of the

other control rod banks (control and shutdown).

The procedure given above was 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 contzol 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. Therefcre., the worth of the last 58 steps of D
bank was measured using the boron dilution methoed. 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
shoun by this table and the Startup Physics Tests 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 tolerance
(£10% £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
design prediction. This is well within the design tolerance of *10% for

the sum of the individual control red bank worths.

The integral and differential reactivity worths of the reference

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

16



The design predictions and the measured data are plotted together in

order to 1llustrate their agreement. In summary, all measured rod worth

values are satistactory.




Table 3.1

NORTH ANNA UNIT 1 - CYCLE 4 BOL PHYSICS TEST

CONTROL ROD BANK WORTH SUMMARY

| MEASURED | PREDICTED | PERCENT DIFFERENCE |

| WORTH | WORTH | |

BANK i (PCM) | (PCM) { (M=-P)/7P X 100 |

| | | |

B-Reference Bank | 1188 | 1187 i 0.1% |
D | 1294 | 1181 | 9.6% |
c | 843 | 764 | 10.3% |
A | 562 | 524 | 7.3% (38 pem)|
SB | 1023 | 965 | 6.0% |
SA | 1094 | 1011 | 8.2% |
Total Worth | 6004 | 5632 | 6.6% |
i | | |

18



FICURE 3.1
NORTH ANNA 1 - CYCLE 4 BOL PHYSICS TEST
BANK B INTEGRAL ROD WORTH - HZP
B BANK WITH ALL OTHER RODS OUT
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rod worth present in the core 2t the time of the endpoint measurement.
The value of the boron coefficient, over the range oifi boron endpoint

concentrations, is obtained directly from this pleot.

The boron worth plot is shouwun in Fisure 4.1. Ag indicated in this
figure and in the Appendix, the boron worth coefficient of reactivity
was measured to be -8.25 pcmsppm. The measured boron worth coefficient
is within 2.2% of the predicted value of -8.07 pcms/ppm and is well
within the design tolerance of :104. The measurement result also met
the accident analysis acceptance criterion. In summary, this result is

satisfactory.
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NORTH ANNA

UNIT 1

Table 4.1

- CYCLE 4 BOL PHYSICS TEST

BORON ENDPOINTS SUMMARY

| | Measured | Predicted | Difference
| Control Red | Endpoint | Endpoint i M-P

| Configuration ! (ppm) | (ppm) | (ppm)

I | |

| | |

| ARO 1631 | 1628 | 3

] | | |

| B Bank In | 1488 | 1482 | 6

| | |

*The 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.
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FIGURE 4.}

NORTH ANNA UNIT 1 - CYCLE 4 BOL PHYSICS TEST

BORON WORTH COEFFICIENT

) ENOPOINT MERSUREMENTS

+— 2. = -8.25 pem/ppm

3

]
cl

e
(&)
o

RERCTIVITY

- —

|

™

~—

]

15 1540 1

20 560 1580
BORON CONCENTRATION (PPM)

1600 1620 1640



Section §

TEMPERATURE COEFFICIENT MEASUREMENT

The isothezmal 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/cooldowun rate,
and thken monitoring the resulting reactivity changes on the reactivity
computer. The measurement was performed at a very low power level in
order to minimize the effects of non-uniform nuclear heating, thus, the
moderator and fuel were approximately at the same temperature (between
S543-549 °F) during the measurement. To eliminate the boron reactivity
effect of outflow from the pressurizer, the pressurizer 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 cooldown 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 xX-y recorder. The temperature coefficient was then
determined <£rom 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 Tabhle 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



within the design tolerance of 23 pems°F and met the accident analysis

acceptance criterion. In summary, the measured result is satisfactory.
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Figuze 5.1

NORTHE ANNA UNIT 1 - CYCLE 4 BOL PHYSICS TESTS

ISOTHERMAL TEMPERATURE COEFFICIENT
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TABLE ¢6.1

NORTH ANNA UNIT 1 -~ CYCLE 4 BOL PHYSICS TESTS

TNCORE FLUX MAP SUMMARY

3

-

2 5 I
F-QI(T) HOT | F-DH(N) HOT | CORE F(2)
| CHNL.FACTOR | MAX | 4l QPTR
i o A ____IFexnd

|BURN| | |
| ue | 1BANK | CHANNEL FACTOR
MAP imo/iPRl o OV | Tl RS TR
DESCRIPTION IMTU 112 ISTEPS] | |AXIALI | | | |AXIALI | Max |
| | |ASSY |PINIPOINT] F-Qf TIIASSYIPINIF-DHIN)IPOINT] FL2)] | MAX |LOC
| | | | | | |

AXIAL| NO. |
OFF | OF |
SET I1THINI
t£2) IBLES|

| | | | | |

ARO 11-19-821 ol ol 2 Jiol Aql 13
| | | ! |
| PONER DIST. VER. 14-831 13| 29I Bo6l CEl

I_
|
| 40.291 4«8
|
|
| | | | | | |
|
|
|
|
|

2.687 K09l QA] 1.47 72211. NE

| | | |

1. Jo4al IJi . .660]1.006] SW 4.40] 48

|
|
|
|
|
|
R - e A= ElwaN W
|
|
|
|
|

| |
| |
| |
| |
| | | | | | |
| POMER DIST. VER. 17-831 41] 52l K09 Qal | Josl IJ1 1. 2 . .51211.005] Sul 3.42] 49 |
| | | | | | | ! |
| POMER DISY. VER. -18-831 611 96| 22 Bo6l DEI | |
| | | | | | |
IHFP, EQ. XENON 24-83|1 305/100] | |

| | | | ! |
Kool J1l 1. , .51511.006] NEI 0.64) 48
| | | | | |

1.765 Ko9l JIl 1. L17611.51311.009] MNE| -1.16] 45

HOT SPOT LOCATIONS ARE SPECIFIED BY GIVING ASSEMBLY LOCATIONS (E.G. H-8 IS THE CENTER-OF -CORE ASSEMBLY),
FOLLOWED BY THE PIN LOCATION (DENOTED BY THE "Y" COORDINATE WITH THE SEVENTEEN ROWS OF FUEL RODS
LETTERED A THROUGH R AND THE "X' COORDIMATE DESIGNATED IN A SIMILAR MANNER).
IN THE “Z* DIRECTION THE CORE 1S5 DIVIDED INTO 61 AXIAL POINTS STARTING FROM THE TOP OF THE CORE.

MAPS 3 AND 4 WERE QUARTER-CORE MAPS USED FOR CALIBRATION OF THE EXCORE DETECTORS.

F-Q° T) INCLUDES A TOTAL INCERTAINTY OF 1.05 X 1.03.

F-DH(N) JNCLUUES A MEASUREMENT UNCERTAINTY OF 1.04.

FIXY) INCLUDES A TOTAL UNCERTAINTY OF 1.05 X 1.03.

QPTR - QUADRANT POWER TILY RATIO.
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10-29-82
NCRTH ANNA 2CWZR STATION UNIT 1 CcYZSLZ &
STAATUP? PHIYSIC3 T2ZST RIZSULTS AND EVALUATION SHEZT
F 4 | Tast Dascxziption :M/D Flux Map=-at Pouer,.NI Calikxzation
Raference | 2?zoc XNo 7 Section: 1-2T-22.2 Sequanca Stap No:?/
IT I 3ank Positions (Staps) | RCS Tampazature (°F):Tpge =1
Tast I | Pewar lLeval (% F.2.):~30
Conditions| SDA: 228 SD3: 228 CA: 228 | Qthez (szeciiy)
(Zasign) | €3 <28 c 228 Cb: $ | Must have 2 33 thiablas
[ |
;o o | 2ank Positions (Staps) | 2CS Tampezatuza(df): itt:
Tast ] | Pouez Lavel (% F.2.): s2.0
Conditionsi SDaA:22F% SDB3:22% CA: 228 | Qothexz (Spaciiy):
{Actuall) | ¢S 2% CC ::337 cH: 1 %% | 49 4hinbles
| |
| DatasTize Tasti: i
| Pezfozzed 3/17/83 0913 !
| |
| | MAX. REL | MUC SMTHALITSTAL BEXP] QUADRANT
v | Meas Parametaxz| ASSY 2WR | RISE HOT | FTLUX HOT !|P0HE2 TILT
| (Cascziption) | % DIFT | eux FRACT ICRANR P2ET ] ZATIO
i | (M=-P)sP | T=-dH(NX) | T=-QCT? | e2T2
! | ! | !
I 5.7% For Fpi070%| | !
Tas 't | Maasured Value 19_47.;.,%“:0.4!! L9438 I I.382 { J.oo0s%
Rasults | | | |
| Desizn Valus l?g r;‘:: | I -~ | c
| (Jesigna Conds)! G« mer oo | NA ! NA I € 1.02
| | ! | [
] |WcaAP=-7%05 | i | XCAP=T8CS
! ReZ2xz2nce 1. "RE¥.1 { NONE | NONZ | REV.1
| | | | |
| i | | 20 kY|
v | TSA2/Tach Spec!  HONZ  |PyRa830e0.30-0)rf Scieesem| N2
Aczaztanzel [ I S !
CEitazis 1 | | | [
| Raference | NOXZE ' 2% 3:2:3 1'%T% 2.2:.2 | 1% %.%.5§
| | | l - |
| | | ! |
|
| Sesign Tolezance is :e V/!ES ——l0
|- aceaptense Csitazia i3 2at JZ_ o N, &=
B
Comman<s $ Abova the inseztion liaits.

*The full-pawerFg limi+ was increased €rom 2.14 o 2.20

Specilication Ck‘c\’c/A’/o. “4, Janwary 22, /923,

by Technical
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NORTH AMHA 204MT2 STATITONM I9NIT ) CciICizZ &
STAATUP PHYSTCS TEST T3ULTS AMD EZVALUATICN SHEET
I | sast Dascrizption :M/D Tlux Map=At Powax.NI Calibzation
fafazarce | 208 No 7/ Seacztion: 1-27~22.2 Saguanca Stap H:=7<5'/
I | 3ank Positions (Staps) ] RCS Tamzeratuze (°7):Tgge =1
Tast | | Powaexz Lavel (% F.P.):~50’
Conditions!|l SCA: .28 s28 283 7~ 223 | Cthar.(specisfy) =
(Dasign) | €8 ¢+ 2883 €T =+ 223 ¢€3: 3 |
i |
IIX | 322X Positions (S:aps) | 2CS Tamzazazuzal(®F): IeeF .
Tast | | Pouezr Laval (% F.2.): 29.2
Conditions|l S2A:21% SD3:22% ca:218% ] Sthaz (Specilfy):
{Actual) ! c3 :227% CC :228 CU:19%4 ? 21 +hinbles
D | Da%asTiza Tast: i Q‘*"""h‘"“""‘-‘q“" L
| Paziozmed: /i4/83 lwo9 |
! ]
| | MAX. RIL | NUS ENTHALITEOTAL EZAT) QUADRANT
Iv | Meas Pazanetez| A3SY 2u2 | RIET BOT  TLUKX BOT i1PCLZe® TI:T
| {Jasecziption) | 2 DIFTT i CRAXN TaCT {CIXX PXZT | 2AATZ0
| | (M=P)7? | FT=dgq (1) | T=QLT) H 272
! ! ! { |
! |S3% For Tup =100 ’ "L 2
Tast | Measuzed VzluaRe¢xes ,,.,,=a71' ~MA ! NMA | A A
tisults | | ! | I
| Sasign Value | =32 tee i .0 : !
| (2asign Conds)| =t -t NA I Xa I 5 t.02
| | l i !
| {NCAP=790S5 | | jRSAP=79C3
| f2Zerance i+ REBV. 1 ! NCXE | NSNZ I 3871
! | | | |
%_——-
! ‘ i {.:'.:;llﬂ r oy
v | FSA2/Tach Srecl  MONZ 1"';3-;‘”_“:(-:;)"“| o ,",_'"; ' M3
Accaptancel H | | for P20.8 |
Critezia | | | | |
I faZfazance | NCHE P ©% 3.8.3 1 %% 3.2.%. 1 2% 3.2.%
| | | | !
| —_ | ! |
|
| Design Toleaztnca is as® ;::Y?S —a
! RSC8ZRETE Coivezid is met ¥ V7S N2
vI i
Commants |* MusT have 3% lsast 38 thimblas 2oz a Z2uli=-coze 2lux =ap 2=,
{ at least 1§ thinbles 25z a quaztaz-~cozs =1lux =ap
1% Abova tha ingeztion lisits
| £

2ecox=grdsd S22
111.;, diflerence i3 acceptmble 3'nce ML calibrabwa Azzz3732 27 C ‘ZM

Can be perirmed satisCachrly over a wide vanqe ¥ power Jevels REY Sngineez

ZTL\"C Pd'“htnﬂ 'ﬂ". neot VCP-.CD'OJ IASD.v\‘ o Pa.r*-‘..f-c.fe ‘.,“l M‘P °b+‘l‘h¢l
for NI calibration

3 The 4.0”'F0'd FQ I'm't was increased Svora 2.1% 4o 2.20 Ly Techaical

Specitications Clca-’e Mo, 44, TAnury 27, 173,
A.15



Dwnqe of power Jevels,

2 These Faramvlcq arc pno+ ver-f-el uhh-\ [ Parh.ﬂ Corve

for NI calibration.

3 The C“”-Fogff‘.a linmit was increased 'pfm 2.14 tp 2.20 by

Ck‘nse Mo, ‘f"" Tawafy 17 1993,

A.16

£lux map ocbtained
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10-22-82
NC2TH ANNA PO0WZIR STATION UNI? 1 cyYcrz 3
STRAATU? 7HLSICS TEST RESULTS AND EVALUATION SHZ=Z=ET
z | Tast Jasczintion :M/0 Tluwx Map=2% Pouwa=,.MYT Calinwgeiaqn
Paferzence | Pzo¢c. Ne 7 Saction: 1-27-22.2 Sagusence Stagp !o-fé{'
5 < | 3ank Jositicns (S%ans) { 3CS Tazcezasuza (*°T):Tzeas. 2!
Tast | | Pouez Lavel (R F.2.2 g "L
Conditions| SDOA: 238 3S23: 238 CA 223 | Othaz-(szaszisyt =~
(Sesign) | ¢3 228 €S : 228 ¢Ch» 2 |
| |
o < | 3ank Positicns {(Stass) | 228 Tamzezituzal'?T): Teew
Tast | | 2ouar Laval (4% T.2.):29%2
Conditrons| SDA:22%3 €23:22% cA:22% i Othaz (SpacisZy)
| JasasTize Tass: l Ao i 1
{ Paziozzed 3/14/383% 810 |
] |
| . M2Z., A%E 1 NUS BRI ITHNIY e T] SHABALNS
Iv | Maas FPazazastezl ASST 212 | SS9 29Y | FoBX BT |PCIIBR Tais
I (Sesgziptiox) | w BITT I CHaXt EAaCT 1 CHKN Fa3T | 2ATEO
| | (M=2)/P | T=d¥iY) | el e i c272
H ' | { !
i 477‘0f&,l-103 2 : 2 : 2
bl M Ed - TR -~ . ! '
: { M¥zasuzsd Valus! 27% ¢.'r'."-°.7‘l NMA AA { ANA
2asultls | | | I I
| Sesign Valud | si0s s 303 .0 | i
| (Sasizn Cends) | =32 for 22 .9 | NA i MA | $ 1,98
¢ . ".- sssy. wv) £
i ' ' \
i Z::A?-'?Cs H N tHCAZ=T323
| RaZazancze P RET. 1 | ), £ 3. 3.4 I K ol $4 | 227.1
! ! | ! .i
| | | - | 440 nx(Dar ?30.;
» s - » Fiilssie.2 202) S e el
v | FSA2/Tack Sracl MOXE |" 2 ::” “’”§:5-° bl s 4
i= { - A
Accaptancel { | » 30) _z.zik(})ﬁw?.’c-f
Cs:itazia | | i i i
| faZaxzance i N3SNE I 5% -2.8.3 } 2% 1.2 | % R.2.%
{ | | ) i
! I | i i
|
| Sasizn Tolezznce is =at v rzs We
| Recaptance C=itazia i3 =at i TS 2
i |
Cozaants [* Must have 2¢ least 33 thiables 20z a £ull-z3za 2lux =23, 22
| at least 1§ thi=dlas 2oz a guaztez-coza =lux =ap
I® Above ks insaztiop~liniss
| A ~ 7
Cuz2plezad 3y: Svaluztad 2y: . .
indatz
. A " - 2 el T - -
Ins difFerence is acceptable since AT calibratm. -2C3=menied 2oz £ j g
Lamwapral = 4
Can be perfermed satisCoctyrily over a wide SAERITES ¥ -
: Enginause



ICHN UNIT 1 CYCSLE o
TS AMD EVALIAT-CXN S H33IT

) 4 Tast Descziapsi MzD Tlux Nagz = HFP?, ARO, 2. 4a

ZaZexance | ?2zo¢c No /7 Sactisn 1—?:-}+r+2%fr??gﬁ;, Saguanse Szap wgzﬁ/;7
&t |
i | 3ank Positicag (Steps) | RC3 Tampezatuzae (°7F):Tage =1
Tast | | 2ouezr lLavel (% F.?.):935:3
Conditions| SJOA: 223 SD3: 223 CA: 228 | Othexr.(spacisy)
(Jasign) | ¢3 22 ee = 228 2 3 | Mus% have 2 23 thimblas
!

# The full-power Fg linit was increased $vom 2.14 4o Z.?.(fby
| Techns@nl Spec'fication Change Ao. 44, Tanuary 27, 1983,

!
III I 3ank Positions (Stajzps) | RCS Tamperztuze(°F): Trer
Tast | ) | Pouax Laval (N F.2.): Joo.0
Conditionsl S2A:%L%® sSD3: 22% A:22% I Othazx (SpeciZy):
(iotual) | €3 :22% CC :23% CI:2Bt ! 45 4himbles
! 1]
| Satastine Tagi: ]
| Paziozmed: 3/24/833% 24/ |
1 !
| i MAX. B2 | HUG ZUTRALITOTAS HITATI S22333K%T
Iv | Meas ’a'ame a2 ASSY PuR | RISTE HCT | TLUR uOT |POuUER mi2
| (Dasezip=ion) | S DEX? | CRAM PiCT 1CHEIN -TLE2T 1 2ATZS
| | (1=-2)/? | T=dH(X) | T=2(T) i 23TE
| { | | : N i
| L% S F.* = 0.97| ] ‘
Tast | Maasuzed Valual3%heR o :o5d .393 | L726S ! [.ooc9q
Resulsts | ! { !
1 Dasign Valua | megegesea .o ! i :
| (Jeasign Concds) | "2 fer i «.9 | [ B I . 4 | £ 1.92
i ¢ (P4 = aaey. Nm) ’
. ' '
| |WEX2-7325 | 1 e B Ll ok
| Refazanca [« 2LV .1 | ez i NZNE i 287 .1%
{ | ! H !
] 2.20 « »
_ 2 K | o s...ss(:-o..:.-m!,-:‘.,.g i
v | FSA2772¢h Spec| NOXNE | 12 = X2
; z( l-axri30))
Ac *motancel ) | | I
Czitazia | | | | |
| 2aZazance { XONE P28 32.2.3 eS8 0 2% %.20%
- i | | | i
! l ! !
| S2sign Tolezance -is =&l 41:323 L -
ACCagtanzs Czitazsit is zat Bl d s
Comaents | 3 A20va tha insariion iinmits.

X0 mt

Complatad 3y Svaluazed 3y:
tas= Z:;;:ée:
Raccananded 22z
~gpeval 32 : g jé;g;g




