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load core could be operated sa and to make an

ted performance of the core t is not the intent

the particular methe of testing or to present the detailed data take

Standard test technigques and methods of data analysis were used. The test data,
evaluations, together with the detailed startup procedures, are on
urry Power S - Therefore, only a cursory discussion of these
report. The analyses presented includes a brief
test, a comparison of the test results with design predictions,
evaluation of the results.
The Surry 1, Cycle 5 Startup Physics Test 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),
L) test results, 5) acceptance criteria, ] 6) comments concerning the test.
These sheets provide a compact summary of the startup test results in a consis~
tent format. The design test conditions and design values of the measured para-
meters were completed prior to startup physics testing. Except where noted,
the entries for the design values were based on calculations performed by Vepc«
Nuclear Fuel Engineering Group.® During the tests, the data sheets were
s guidelines both to verify that the proper test conditions were met and t¢
serve as a preliminary comparison between measured and predict
measured parameters, thus enabling a quick identification of
during the tests. The appendix to this report contains

and approved version of the




»Section 1

INTRODUCTION AND SUMMARY

On April 22, 1978, Unit No. 1 of the Surry Power Station was shut
down for its fourth refueling. During this shutdowm, 73 of the 157 fuel assem-
blies in the core were replaced with eight once-burned assemblies from Cycle 3
of Unit 1, one once-burned assembly from Cycle 2 of Unit 2, and 64 fresh fuel
assemblies. The fifth cycle core consists of seven regions of fuel: five once-
burned regions from Cycles 3 and 4 of Unit 1 and Cycle 2 of Unit 2 (Regions S5
6A, 6B, 6C, and S2/4A, respectively, and two fresh regions (Regions 7A and 7B).
The actual core loading pattern and the design parameters for each region are
shown in Figure 1.1, Each fuel assembly and its location in the core is iden~
tified in Figure 1.2 together with the {ncore instrumentation locations. Figure 1.3
identifies the locetion and number of burnable poison rods in the Cycle 5 core.
Figure 1.4 identifies the location and number of control rods in the Cycle 5 core.
On July 6, 1978 at 1025, the fifth cycle core achieved initial criti-
cality. Following criticality, startup physics tests were performed as outlined
{n Table 1.1. A summary of the results of these test follows:

1. Individual control rod bank worths for control banks A through D

were measured to be within 5.0% of the design predictions and the
total control rod bank worth was measured to be within 1.27 of
the design prediction. These results are within the design
tolerance of +15% for individual bank worths and $10% for the
total of the control bank worths.

2. Isothermal temperature coefficients over the range of normal

operating control rod bank insertions were measured to be within
2 pem/°F of the design predictions. These results are within the
design tolerance of *3 pcm/OF and also met the accident analysis

acceptance criterion.

3. Critical boron concentrations for five basic control bank con-

figurations were measured to be within 19 ppm of the design

1



predicticns. These results are within the design tolerances
and met the accident analysis acceptance criterion.

4, The boron worth coefficient was measured to be within 2,77 of the

design prediction, which is within the design tolerance of
+10% and met the accident analysis acceptance criterion.

5. Core power distributions for various HZP and at-power conditions

were generally within 37 of the predicted power distributionms.

For all maps, the hot channel factors were measured to be within
the limits of the Technical Specifications. All measurement para-
meters met their respective design value tolerances and accident
analysis acceptance criteria.

6. The power coefficient at 95X power was measured to be within 0.1

pem/Zpwr of the design prediction. This result is within the
design value tolerance of +3,2 pem/Zpower.
In summary, all startup phyeics test results were within their design
roleravces. Detailed results together with specific design tolerances and
acceptance criteria for each measurement are presented in the appropriate sec-

tions of this report.



Table 1.1

SUPRY UNIT 1 - BOL CYCLE 5 PHYSICS TESTS

CHRONOLOGY OF TESTS

Test Date Time Power Reference
Procedure
Reactivity Computer Checkout 7-6-78 1504 HZP . PT-28.11(B)
Soron Endpoint-ARO 7=6=78 2012 HZP PT-28.11(C)
Temperature Coefficient - ARO| 7-6-78 2100 HEZP PT-28.11(D)
HZP M/D Flux Map - ARO 7-7-7% 0113 HZP PT-28,.2
Bank D Worth 7=7~78 0500 HZP PT-28,.11(E)
Boron Endpoint-D In 7=7~78 1015 HZP PT-28.11(C)
Temperature Coefficient-D In 7=7=78 1030 HZP PT-28.11(D)
HZP M/D Flux Map-D In 7-7-78 1804 42 PT-28.2
Bank C Worth 7-7=78 2108 HZP PT-28.11(E)
Boron Endpoint-C In 7-8--78 0037 HZP PT-28.11(C)
Temperature Coefficient-C In 7-8-78 0210 HZP PT-28.11(D)
Bank B Worth 7-8-78 1100 HZP PT-28.11(E)
Boron Endpoint-B In 7=-8~78 1515 HZP PT-28.11(C)
Bark A Worth 7-8-78 1530 HZP PT-28.11(E)
Roron Endpoint-A In 7-8-78 1900 HZP PT-28,.11(C)
Banks A—> D Worth in Overlap 7-8-78 1915 EZP PT-28,11(E)
T/E Calibration=APDM Flux Map 7-9-78 1648 S0% PT-28.8
I/E Calibration=APDM Flux Map 7-9-78 1920 50% PT-28.8
I/E Calibration=APDM Flux Map 7=10-78 0129 S7% PT-28.8
I/E Calibration=-APDM Flux Map 7-10-78 0940 67% PT-28.8
I/E Calibration-APDM Flux Map | 7-10-78 1846 88% PT-28.8
I/E Calibration-APDM Flux Map | 7-11-78 0530 98% PT-28.8
EFP M/D Flux Map-Eq. Xenon 7-13-78 0911 100% PT-28.2
Power Coefficient 8-10-78 2352 188§- PT-28,12




SURRY UNIT ) - CYCLE 5 Figure 1.1
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ASSEMBLY ID'S AND INCORE INSTRUMENTATION LOCATIORS

Figure 1.2

SURRY UNIT 1 - CYCLE 5
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SURRY UNIT 1 - CYCLE

BURNABLE POISON AND SOURCE ASSEMBLY LOCATIONS

4

8 Fresh Burmable Poison




Figure 1.4
SURRY UNIT 1 - CYCLE 5

CONTROL ROD LOCATIONS
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Section 2

CONTROL ROD BANK WORTH MEASUREMENTS

Differential and integral control bank worths were obtained by moni-
toring reactivity changes associated with boron/RCCA exchanges, Following the
establishment of a constant RCS boron dilution/boration rate, the controlling
RCCA bank was periodically inserted/withdrawn in order to provide reactivity
compensation for the changing RCS boron concentration. The reactivity changes
resulting from the control bank movements were recorded continuously by the
reactivity computer.’ The differential reactivity worth is defined as the
ratio of the change in reactivity to the corresponding change in bank position
about an average bank position, and the integral worth was obtained by summing
the individual reactivity changes between measurement endpoints.

A summary of the results for these tests is given in Table 2.1. As
shown by this table and the Startup Physics Test Results and Evaluation Sheets
given in the Appendix, the individual measured bank worths for control banks
D, C, B, and A were within the design tolerance of #15%. The total bark worth
(non-overlap mode) for control banks A through D was measured to be within 1,27
of the design prediction., This is well within the design tolerance of 2107 for
total control bank worth. In addition, a second independent measuvement of
total bank worth (in overlap mode) was performed. This measured value was
within 1.0% of the design prediction,

The integral and differential reactivity worths for rod banks D
through A (non-overlap mode) are shown in Figures 2.1 through Figure 2.8,
respectively. The design predictions and the measured data (non-overlap mode)
are plotted together in order to illustrate their agreement. The rod worth
measurements are quite exact in defining the shape of the individual differen-

tial rod worth curves, as illustrated by the distinct depressions occurring at



Ve

the assembly grid locations. The integral and differential worth for ccntrol
banks A through D operating in the overlap mode are shown in Figures 2.9 and
2.10, respectively.

In summary, all measured rod worth values were satisfactory.



Table 2.1

SURRY UNIT 1 - CYCLE 5 BOL PHYSICS TESTS

CONTROL BANK WORTH SUMMARY

Measured Predicted Percent Difference

Bank o (em 59 = 100

D 1207 1188 +1.6

C 1082 1056 +2.5

B 1999 2040 -2.0

A 1304 1242 +5.0
ZA-D 5592 5526 +1.2
A-+DIn 5577 5526 +0.92
Overlap Mode

10
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Figure 2,2

SURRY UNIT 1 - CYCLE 5 BOL PRYSICS TEST
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Figure 2.3
SURRY UNIT 1 - CYCLE 5 BOL PHYSICS TEST
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DIFFERENTIAL WORTH (PCM/STEP)

Figure 2.4

SURRY UNIT 1 - CYCLE 5 BOL PHYSICS TEST
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INTEGRAL WORTH (P(M)

Figure 2.5

SURRY UNIT 1 - CYCLE 5 BOL PHYSICS TEST
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Figure 2.7

SURRY UNIT 1 - CYCLE 5 BOL PHYSICS TEST
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Figure 2.8
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Figure 2.10

SURRY UNIT 1 - CYCLE 5 BOL PHYSICS TEST
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Section 3

TEMPERATURE COEFFICIENT MEASUREMENTS

The isothermal temperature coefficient measurements were accomplished
by controlling the RCS heat gains/losses with the steam dump valves to the
condenser, establishing a constant and uniform heatup/cooldown rate, and then
monjitoring the resulting reactivity changes on the reactivity computer. These
measurements were performed at very low power levels in order to minimize the
effects of non-uniform nuclear heating, thus, the moderator and fuel were approxi-
mately at the same temperature (between 540-550°F) during these measurements.

To eliminate the boron reactivity effect of outflow from the pressurizer, the
pressurizer level was maintained constant or slightly increasing during these
measurements,

Isothermal “emperature coefficient measurements were performed at
various control rod configurations. For each rod configuration, reactivity
measurements were taken during both RCS heatup and cooldown ramps during which
the RCS temperature varied approximately 3OF, 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 change vs. RCS tempera-
ture for each measurement are shown in Figures 3.1 through 3.3.

The predicted and measured isothermal temperature coefficient values
are compared in Table 3.1. As can be seen from this summary and from the Start-
up Fhysics Test Results and Evaluation Sheets given in the Appendix, all mea-
sured isothermal temperature coefficient values were within the design tolerance

of £3 pcm/°F and met the .ccident analysis acceptance criterion.

In summary, all measured results were satisfactorv.
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Table 3.1

SURRY UNIT 1 - CYCLE 5 BOL PHYSICS TES1S

ISOTHERMAL TEMPERATURE COEFFICIENT SUMMARY

7

Bank Position | Temperature Boron Isothermal Temperature Coefficient
(steps) Range Concentration (pem/OF)
(°F) (ppm)
Heatup lcoo1down Average | Predicted | Difference

B c|D (M-P)
228 |228 | 223 544-547 1311 -2.7 -2.7 -2.7 -3.7 +1.0
228 1222 ; O 544-546 1173 -5.8 -6.0 -5.9 -6.9 +1.0
213 | O 0 5L4-547 1052 -9.0 -9.0 -9.0 -10.4 +1.4 __J




Figure 3.1

SURRY UNIT 1 - CYCLE 5 BOL PHYSICS TEST
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Figure 3.2

- CYCLE 5 BOL PHYSICS TEST
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Figure 3.3

- CYCLE 5 BOL PHYSICS TEST
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Section 4

BORON ENDPOINT AND WORTH MEASUREMENTS

Boron Eadpoints

With the reactor critical at hot zero vower, reactor coolant 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 conditions were stabilized with the control bank
at or very near a selected enapoint position. The critical boron concentration
was then measured. If necessary, an adjustment to the measured critical boron
concentration value 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 shown
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
19 ppm of their design prediction which is within the design tolerances. All
measured values met the accident analysis acceptance criterion.

In summary, all results were satisfactory.

Boron Worth Coefficient

Concurrent with the control bank reactivity worth measurements,
samples of RCS water were obtained for boron analysis. Frequent sampling (taken
at approximately 15 minute intervals) is necessary during the dilution and boron
phases of the rod worth measuraoment program in order to provide adequate statis-
tics for the determination of the boron worth coefficient.

Relevant data logged during this measurement were the control bank
position (and hence integrated reactivity) as a function of time and the RCS
boron concentration as a function of time. This second item contains a small
correction factor (5 minutes) to account for the transit time of the RCS samrle
from the RCS coolant loop to the sample sink tap. With these data, a plot of
boron concentration as a function of integrated reactivity can be constructed,

since the core is kept nominally critical. The value of the boron worth
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coefficient over Lhis range of boron concentration is obtained directly from
this plot.

The boren worth plot is shown in Figure 4.1. As indicated in this
figure and in the Appendix, the boron worth coefficient of reactivity was
measured to be -8.94 pem/ppm. The measured boron worth coefficient is within
2.8% of the predicted value of =9.19 pcm/ppm. The measurement result falls
well within the design tolerance of *10%. Also, the measurement result met the
accident analysis acceptance criterion.

In summary, this result was satisfactory.
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Section 5

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 1.2). For each traverse, the detector output is continuously
monitored on a strip chart recorder. The output is also scanned for 61 dis-
crete 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 para-
meters is given in Table 5.1. Flux maps 1 and 3 were taken at approximately
zero power. These flux maps serve as base case design checks and verify that
the core was loaded properly. Figures 5.1 and 5.2 show the resulting radial
power distributions associated with these flux maps. As seen by Figures 5.1
and 5.2, the measured relative assembly power values are generally within 47 of
the predicted values. Flux maps 4 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 to measure core power distributions
at various operating conditions. These maps also provide incore/excore cali-
bration data for the nuclear instrumentation system as well as base data for
axial power distribution surveillance. The radial power distributions for
these maps are given in Figures 5.3 through 5.9. As seen by Figures 5.3
through 5.9, the measured relative assembly power values are generally within

3% of the predicted values.
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The measured power distribution parameters are compared with their
Technical Specifications limits in Table 5-Z. The power distribution parameters
f>r all flux maps met their design and accident analysis acceptance criteria
and Techaical Specifications limits (see Appendix).

In conclusicr, all power distribution measurement results were con-
sidered acceptable with respect to the design tolerance, accident analysis
acceptance criteria and Technical Specifications limits. It is therefore

anticipated that the core will continue to operate safely throughout Cycle 5.
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Table 5.1

SURRY UNIT 1 - CYCLE 5 BOL PHYSICS TESTS

SUMMARY OF INCORE FLUX MAPS

Py Mot Fify wor CORE ¥z
MAP war | pwr BANK POSITION CHANNEL FACTOR* CHANNEL, FACTOR*#* MAX
DESCRIPITON NO. (1) (STEPS)
r,y* orTi® | AXIAL NO
AXTAL AXIAL OFFSET OF
c ) Assy. | PIN rorvy | B} | Assv. | e | R POINT | ¥y (M | mimies
B
s ower M/D 1 ~ 0 228 218 K14 ™ 20 2.40 Kl4 ™ 1.55% 20 1.50 1.52 1.034 427.3 40
Map - ARO
Zero Power M/D XX A & 219 ] ED4 cn 21 2.57 MOS HG 1.6P 21 1.46 1.64 1.013 422.68 4
Map - D In
1/E Calibration 4 ~ 50 228 200 P10 ML 23 1.99 P10 ML 1.44 23 1.32 1.44 1.002 +6.30 4
APDM Flux Map
I1/E Calibration 5 ~ 50 228 185 P10 ML 33 2.04 P10 M, 1.43 i 1.32 1.41 1.004 -2.01 LS
APDM Flux Map
1/E Caltbration | 6 |~ S7 228 162 K14 M 36 2.16 | K14 ¥ 1.47 36 1.39 1.42 1.007 -16.95 41
APDM Flux Map
I/E Calibratior 7 ~ 67 228 196 P10 LK 23 1.90 P10 LK 1.43 23 1.27 1.41 1.004 +1.45 40
AYDM Flux Map
I. E Calibration L] ~ BB 228 218 P10 LK 32 1.80 P10 LK 1.41 23 1,21 1.39 1.007 +4.04 4i
APDM Flux Map
1/E Calibration 9 ~ 98 228 224 K14 KL 34 1.84 Kl4 KL 1.62 as 1.22 1.3 1.007 ~2.90 40
APDM Flux Map
Full Power Map 10 ~100 228 221 K14 KL 34 1.84 K14 KL 1.42 34 1.22 1.38 1.007 ~1.4R8 42
Eq. Xenon
NOTES:

Hot spot locations are specified by giving assembly loc (fovs (e.g. H-8 ia the center-of-ccre assembly location), followed by the pia location

(denoted by the "Y" coordinate with the fifteen rows of fuel rods lettered A through R, and the "X" coordinate designated in a similar manner).

Ir the "Z" direction the core ia divided into 61 axtal points starting from the top of the core.

"F;l; ifncludes a total uncertainty of 1.08.%

waph

AR including a measursment uncertalinty of 1.04,

*Fyy 18 evaluated at the midplane of the core.

XOPTR ~ (uadrant Power Tilt Rotio.

¥XMap 2 was aborted.
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Table 5.2

SURRY UNIT 1 - CYCLE 5 BOL PHYSICS TESTS

COMPARISON OF MFASURED POWER DISTRIBUTION PARAMETERS WITH THEIR TECHNICAL SPECIFICATIONS LIMIT

l':“ llot Channel Factor® l’:l Au;:s: Hot Channel Facto’ll’gnl:::A Hot Channel 'cu:tog FB Hot Channel Factor? Quadrant Power
Tilt Ratio
Margin Margin Margin :::;Tn. Nominal®
Map Measured | Limit (%) Measured | Limit x) Measured |Limit (4] Measured | Limit ($4] Measured Limit
1 1.55 1.75 11.4 1.33 >50,00 ] >97.3 1.56 >50.00 | »96.9 2.40 3.77 36.3 1.014 1.020
3d 1.68 1.74 3.4 1.51 34,50 95.6 1.69 36.25 95.3 2.57 3.78 32.0 1.013 1.020
4 1.44 1,61 10.6 1.31 2,76 52.5 1.46 2.90 49.7 1.9% 3.80 47.6 1.002 1.020
5 1.43 1.61 11.2 1.31 2.76 52.5 1.44 2.9C 50.3 2,04 3.88 47.4 1.004 1.020
6 1.47 1.58 7.0 1.31 2.42 45.9 1.47 2.54 2.1 2,16 3.40 36.5 1.007 1.020
7 1.43 1.56 8.3 1.30 2.06 36.9 1.44 2.16 33.3 1.90 2.84 31 1.004 1.020
8 1.41 1.49 5.4 1.29 1.57 17.8 1.43 1.65 e 1.80 2.21 18.6 1.007 1.020
9 1.42 1.47 3.4 1.30 1.61 7.8 1.43 1.48 3.4 1.84 1.28 P | 1.007 1.020
19 1.42 1.46 2.7 1.29 1,39 7.2 1.43 1,46 2.1 1,84 1.95 5.6 1,007 1.620

AThe measured values for the enthalpy rise hot channel factors, r:'. !- , and ™ 'l.DCA' include 4% measurement uncertainty.
The limit on F'All tncludes the maximum penalty associated with the int Fhisble ce11770d bow penalty which is 61,

bihe Technical Specifications limit for the heat flux hot channel factor, Factor, Fj3, is a function of core height. The value
for FA listed above s the maximum value of FA in the core. The Technical Specifications limit listed above is evaluated at
the plane of maxtsum Fi, The minimm margin values listed above are the min{mum percent difference between the measured
values of FI(Z) and the Technical Specifications limit for each map. All measured FA hot chamnel factors include 8T total
uncertainty.

CThis is the full-power operating limit for normal operation. The limit does not apply during physics testing.

dMap 2 was aborted,
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Section 6

POWER COEFFICIENT MEASUREMENT

The power coefficient measurement was performed by reducing/increasing
reactor thermal power using the turbine control system to establish a coastant
rampdown/rampup rate of one percent power per minute. Positive/negative reac-
tivity changes were compensated for via control bank D insertion/withdrawal in
order to keep the RCS temperature within 0.5°F of the programmed reference RCS
temperature (Tref vs. %power). The worth of centrol bank D for each individual
D bank movement was determined from the reactivity computer output traces, taking
into consideration the dampening effect on the indicated value of reactivity due
to doppler feedback.

The power coefficient measurement was performed over approximately a
10% power change starting at 100% power. The measurement was repeated during
the ramp back up. An estimate of the change in reactivity due to the changing
concentration of xenon was made based on design calculations! and a smell
correction term was applied to the measured reactivity values. The power coeffi-
cient was determined by dividing the xenon corrected reactivity change by the
percent reactor thermal power change as determined from calculations based on
calorimetric, NIS, and reactor coolant system data.

The predicted and measured values of the coefficient are compared in
Table 6-1., As can be seen from this table and the Startup Physics Test Results
and Evaluation Sheets in the Appendix, the measured value of the power coeffi-
cient was within 0.1 pem/Z%pwr of the design value which is well within the
design tolerance of :3.2 pem/%pwr.

In summary, this result was satisfactory.
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SURRY UNIT 1-CYCLE 5 BOL PHYSICS TEST

Table 6-1

POWER COEFFICIENT SUMMARY

Power Coefficient (pem/% pwr)

* Based on

Power Bank D Measured ¥enon
Level Position Rod Worth | Correction A pcm A % pwr | Measured Predicted* | Difference
(%) (steps) (pem) (pem) (M-P)
100,0-90.1 220-187 +86 +5.8 +91.8 -9.9 -9.3 -10.6 +1.3
90.6-98.9 187-225 -101 +4.2 -96,.8 +8.3 -11.7 -10.6 -1.1
Ave. 3p/3p = -10.5 -10.6 +0.1

design values contained in WCAP-9322.5
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STARTUP PHYSICS TEST RESULTS
AND FVALUATION SHEETS



SURRY POWER
STARTUP PHYSICS TESTS RESULIS

SIATION LN1T J CVCLE
§ AND EV

§ STARILT

JALUATION SUEET

FINAL RESULTS

1 Test Description: Reactivity Computer Checkout
Relerence Procedure Number / Scction:PT28.11/App. B Sequence Step Number: 5"'

"
.y, . Bank Positions (steps) RCS Tezperature (°F): 547+
Conditicrns SDA: 228 SDE: 228 CA: 228 FPover lLevel (2 F.P.): O

(Desigs) cs : 22 cc : 228 Co: * Other (specify):
P/L 2228 RCCA: HA Below Nuclear Heating
* A rha 4dues .-—4-4--.‘ rrgdedan

111 Bank Positions (steps) RCS Tesperature (FF): Syw- 543

Test Power level (2 F.P.): o
Conditicns son: 229 spe: 219 Ca: 229 Other (specify):

(Actual) cE:212¢ €C:2,7-222 CR:g9-9Y v H N =
Z2Low [ viLEalk EAT NG
P/L: AA6 RCCA: w/p 5
Date/Tize Test 7/6/79 °
Perforsed: 4 Ty~ /504
Measured FaTazeter o = Measured Reactivity usiug p-computer
(description) €
™ By @ Inferred Reactivity fron reactor period
e B 1IN0 P “tb,0
Measured Value Pr = iy T 24 & w? 5
2% 2. 344 -0 8 -3 /5"
Test Design Value
Results (Actuzl Cenditions) l"c "°t l
Design Value
(Desigs Conditicns) Pe = Pel <« .04
—_r| —
Reference A
Accident Analysis

¥ Value

Acceptance NA
Criteria '
Feierence NA

vi Design Tolerance is met : [ YESO neC

Conmsaes Acceptance Criteria is cet: O yesO 50 /A

B Howrads e

MLVJ ~n

Peaclivily Ranpe s =956 pcmn

Performed EY

. AP, § IS
/'%-"'lt‘V{(l T 2" vo i #VNG

Al

Evaluated By DU)

B
WFU Stastupsitialve
Recommended for 2
Approval by -’ L ac,
g gy NTO Supervines



SURRY POWER STATION UNIT 3 CYCLE g STARIUY
STARTUP PHYSICS TISTS RESULTS AND EVALUATION SREET

FINAL RESULTS

1 Test Description: Boron Endpeint Measurement - ARDO
Refevence Procedure Nusber / Section: PT28.11/APP.C Sequence Step Number: 4
¢ :
- I Bank Positions (steps) RCS Tesperature (°F):S5472D.
“onditions SDA: 228 SDB: 228 CA: 228 Fover Level (2 F.P.):0
(Desi’ .) CB: 228 CC : 228 cp: 228%9 Other (specify): _
g P/L: 228 RCCA: H/A =13 Below Nuclear Heating -
111 Bank Positions (steps) RCS Tezperature (°F): §547.3
Test Pover Level (2 F.P.): O
Conditicus SDA:22% spB: 229 CA: 229 Other (specify):
fActual) CB: 229 CC: 22 ¢ CD:2/4 Leiow Mucedak MEAT NG
P/L: 226 RCCA: NM/A
Date/Tize Test 7/4/77
Performed: 1900-20 12
Measured Parameter
(descziption) (C3) ARp + Critical Borom Comcentraticn = ARD
v
Measured Value Cp= /130¢ PP ™
Test Design Value »
Results (Actual Comditicas) Cs* /32/2 50ppm
Design Value
(Design Conditions) Cg= 1321 + 50 ppe  (D/228, 547.0°F)
Reference VEP-FRD-NFE 74
v Accident Analysis - 8 s 118
x < 13 -}
Acceptance Yol '5'5;) 3L R
Criteria
Reference FSAR Secticn 14.2.5
VI Design Toleraoce is met . : 8 .YZSO NO .
Comments Acceptance Criteria is me:: @ YESO XNO
: §
—‘-é = =8.9Y pem/ppm (MeasviFo)

Evaluated By {;' /i
Sutry 'cs NEQ/Scartup

4 o g
Recommended for \
Affn'v{d "/ “it "" # ‘ Approval by D(‘)#.z_:f 1u—C

.wh/' pf-’& suts. Skl o™ ITaTieN . /’~; NFO Suprvis

Performed Dy

gngineer

A.2






SURRY POWER STATION UNIT 1 CYCLE 5 STARTU?
STARTUP PHYSICS TESTS RESVLTS AND EVALUATION SHEET

FINAL RESULTS _

1 Test Descriptiom: M/D Flux Map = HZP, ARO SI=5=)
Reference Procedure Nuzber / Sectiom: PT28.2, OP-57 Sequence Step Number: &
1
TeszI Bank Positicns (steps) RCS Tecperature (°F): $47%0
Conditions SDA: 228 SDB: 228 CA: 228 Pover Level (= F.P.): 0 =%
(Desiga) CB :228 cC : 228 cD: 2280’ Other (specify):
P/L:228 RCCA:N/A Must have > 40 thizbles
111 Bank Positiocns (steps) RCS Tesmperatuze (°F): ~ 547
Test Power Level (% F.P.): o
Conditions SDA: 229 SDB: 22%Y CA: 22¢ Other (specify):
(Actual) Ch: 229 cC: 22 % CD: 2/¢ WO T nimhess
P/L: 22¢ RCCA: o 4
Date/Time Tect 7,7/7%" R
Performed: 0113 -022 9
Measured Paraseter wix. mEL. ASSY| Tiu, NUGLEAR | F7, TOTAL HEAT| QUADRANT
(description) PWR, % DIFF. |ENTHALPY RISE HOT FLUX EOT POWER TILZ
pa (—P—F) CEANNEL FACIOR CHRANMEL FACTCR|RATIO(QPTF
FE = 1, 545 2.90¢C
Measured Value %9 %3 . 0193
Pz L1l =14 LM K=tY4 &7
Test Design Value
Results (Actual Conditions) XA NA A < 1.02
D"i@ Value 2102 for 'l 2.
(Desisz Conditions) 4153 for 7, < .9 KA XA < 1.02
(@, = Asoy. r.)
WCAP-7905
Reference Rev. 1 NONE NONE NONE
- Accident Analysis
Value v
Acceptance None Hyei.830e20-M0a20) | ro) 2 xR | < 1,02
Criteria -
Reference Noae 78 3.12 TS 3.12 75 3.12
- Design Tolerance is set : @ YESO WO
Acceptance Criteris is met: @ YESD XNO

Comzrents

Fll

bk 1Rep
Tem Oaras Foh 7815 nsp whS FAREN OG5 iwe A pEBw FLVL pallive TaEcwmidvE pESIELED
S/oclr‘/‘ud B S8 AT VEA! eiw Fivbhd vBVELS, A Lrmeviom TAE AZSeels ©F Tatd
PAp akE pLcEFTARE Tar weBiaee Guacith g m IS PPAR 1% QELk THAL QedeiTV
VorAmacL! PLAEAI1BARED >IN~ v BaTivinl MASPING TECH A 4w ES

AND F"/‘“: WELE meilHI A rumid TEenrical SsBcimcariens LimiTS,
o 'ASS

Perforsed a(% \3 (IAA/IM

_/1/7"1'&’.4!( : f:://;‘f’//”/"'—

C.J Soe

Evaluated By vty
NFO Startup Enginver

UFTY JESTARLINUNT
Recommended for .
Approval by )14,

NFO Sufdrvasor

Sert EG 3iEs. SCrkY FernT STHTieN



SURRY FOWER

STARTUP PHYSICS

STAT 10N UN1T ) CICLE - STARTVU?

TESTS RESULTS AND EVALUATION SHEE

FINAL RESULTS

1 Test Description: Rod Worth Measurement = D Bask
keference Procedure Number / Section: PT28.11/App. £ Sequence Step Number: .
11 )
- Bank Positions (steps) RCS Tezperature (°F): 5478
Conditions SDA: 228 SDB: 228 CA: 228 Power Level (Z F.P.): O
(Design) CB : 228 eC ¢ 228 CD: Moving Other (specify):
P/L: 228 RCCA: KA Below Nuclear FReating
11l Bank Positions (steps) RCS Temperature (°F): 5§77
Test Power Level (% F.P.): O
Conditions SDA: 229 spB: 229 Ca: 22¢ Other (specify):
(Actual) ce: 229 CC: 22¢ CD: Movine Mucesn Hearive
P/L:226 RCCA: Jasre Mokt
Date/Time Test 7/7/7%
Perforred: 0900‘0625—
Measured Parazeter
(description)
v ID;Intcgn.l Worth of Control Bank = D Bank
Measured Value 1207 pem
Test Design Value
Results (Actual Conditions) 1148 £ ,75/9 cm
Design Value
(Design Conditiocus) 1188 ¢ 178 pem
Reference VEP-FRD-NFE 74
v Accident Analysis 1 Design Acceptance Criteriocn is exceeded, then assure
Acceptance Value adequate shutdown margin and/or evaluate cther accidents,
Criteria as necessary.
L Reference Letter from C. M. Stallings (Vepeco) to E. G. Case (NRC)
dated Mav 11, 1678 (Serial No. 272)
VI Design Tolerance is met . : ®W:7EsO NO
Gaumsnas Acceptance Criteria is met: & YESO NO

Perforzed By

‘ A‘/;r:".’td’ %/
3¢

P ZHG SVCS . SUELY Fone® ITETIN .

B

77

Ty lest-Lngirmer
- el
¥, W
A g N P

2L as d bl

Evaluated 3y

NFO/Startup oganes
Recommended for 2. Tk
Approval by QUJ P e s

/'\7 NFO Supervisor

A.5



SURRY POWER STATION UNIT 3 CYCLE g SAailP
STARTUP PHYSICS TESTS RECULTS AND EVALUATION SEIIT

FINAL RESULTS

I Test Description: Borom Endpoint Measurement - D Bank In
Reference Procedure Nusber / Section: PT28.11/aPP.C Sequence Step Nuzber: //
12 t
Test Sank Positions (steps) RCS Tesperature (°F):547%2
ondirions SDA: 228 SDB: 228 +0 CA: 22% Power Level (% F.P.):0
(Desiga) CcB : 228 cc :228 73 c: 0713 Other (specify):
. P/L: 228 RCCAN/A Below Nuclear Heating
111 Bank Positicas (steps) RCS Temperature (OF): §97.0
Test Powver Level (% F.P.):0
Coniizions SDA: 22 ¢ spB: 22§ ca:22¢ Other (specify):
fActual) cr: 229 €t 22 % co: © Becow Mucimar Heasriave
P/L:226 RCCA: A/A
Date/Time Test 7/7/7%
Perforzed: ,ous. 1015
Measured Paranpeter
(descriptien) (C;)D , Critical Boron Conceztration = D Bank In
N .
m“ued Value CB. // 3 l-/ Pﬂ ”m
Test Design Value
Results (Actual Conditicns) Cs* /765 T2Z5 ppm
Design Value .
(Desiga Conditions) Cg=1182 + [(CB)ypo - 1321] 2 [0.010 x (Cp)} + 118.8/(3p/3Cy
Refereance VEP-FRD=-NFE 74
- Accident Analysis .
Value 5_9__) x Cg < 15,115 pe=
Acceptance §Cp
Criteria
Reference FSAR Section 14.2.5
Vi Design Tolerasce is met . : B .YESO NO
Acceptasce Criteria is ser: @ YESO No

Cocuzents

Lﬁ - —89‘-} Ig:,m/,afm (ne»smey

5Cs

Performed B

I da 4% d =0 o iy A
A//‘ 4 ‘/“//b'"
S ENG sucs. S¢ LY LOe® dTnTreA .

o

A A S

Sdrry TesT Ingigeces

CI /iﬂ,m) Evaluated By D UJ Wf:

NO Startuy £nginver

Recommended feor L

< Approval by O 0 Cney
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SURPY TOWER STATIOR

UN1T 1 CYCLE 5 STARTUP
STARTUP PHYSICS TESTS RESULTS AND EVALUATION SHEZT

FINAL RESULTS

A//rvved ; é‘:

v’

u:ryf?e_r.: oo
/ >

*;{ﬁf:ﬁ‘j wIC) )
sept NG SKES. SVERY PO T ITHTIEN

H

1 Test Descriptivm: M/D Flux Map = HIP, D-Bank In Si1-5-3
Reference Procedure Nusber / Section: PT28.2, OF-57 Sequecce Step Number: ;7T
Teun Bank Pesitiocns (steps) RCS Temperature (°F): 54740
Conditions SDA: 228 SDB: 228 CA: 228 Power Level (2 F.P.): 0 =°
(Desiga) CB :228 cc : 228080 cD: 038 Other (specify):
P/L:228 RCCA:N/A Must have > 40 thimbles
oS! Bank Positions (sieps) RCS th&uun °F): 5S¢ 7
Test ‘ Power lLevel (X F.F.)ialy
Conditions SDA: 229 SDB: 22 % cA:22Y Other (specify):
(Actual) CB: 229 CcC: 2,9 c: © T,
P/L: 226 RCCA: A /A 43 TminAels
Date/Time Test 7/7/ 7% N
Performed: 1§04 = /4 /4
weasured Farameter | MAx. mEv, assy| Fin, FUCLEAR | §}, TOTAL EEAT| QUADRANT
(description) M’.._" DIFF. ENTHALPY RISE EOT FLUX EOT POWER TILT
v (—,—ﬁ) CHANNEL FACTOR | CHANNEL FACTOR|RATIO(QPT:
2,0/FF = 4, 2.570 L, O /2
Measured Value P' ;/ 22 % .34 : l 7
gy = A ) E-loim)
Test Design Valiue
Results (Actual Conditioms) NA NA NA < 1.0
Design Value 2108 for 7, 2 .9
(Design Conditions) ST ter Py <0 NA NA < 1.02
(7, = Asey. Pvr.)
WCAP=-7903
Reference Rev. 1 NONE NONE -
Accicent Analysis
M Value N *
Acceptance one il S30e20-MNan | To(3) ¢ 1M sk | ¢ 3,02
Criteria 3
Reference None s 3.12 TS 3.12 78 3.12
vi Design Tolerance is met :H ¥2s 0O WO
P Acceptance Criteria is mez: @ YISO NO
! v | Lech TS
F‘,, /”o Ane Fd" A WEAE wiTHIM ThrEN ﬁumwc,u. S/nc:;:mrmu,
LM ITS
Performed B A C WG Evaluated By 7K lg'bb

NFO Startup bngincer
Recommended for

-

Approval by — =

~/ NFO Superviser



SURRY POWIR STATION UNIT }

STARTUP PHYSICS

CYCLE § STARTUP
TESTS RESULTS AND EVALUATION SNEET

FINAL RESULTS

1 Test Descripcion: Rod Worth Measurement = C Bank
Reference Procedure Number / Section: PT28.11/App. E Sequence Step Number: &
1 ' 5
ens 1 Bank Positions (steps) RCS Tespersture (°F): 567%0
CondLtions SDA: 228 SDB: 228 CA: 228 Power Level (X F.P.): O
(Design) CE : 228 CC : Moving cD: o Other (specify):
P/L: 228 RCCA: NA Below Nuclear Heating
Iz Bank Positions (scteps) RCS Temperature (°F): ~-§47
Test - Pover Le.el (% F.P.): o
Conditions SDA: 22§ SDB: 2% % CA: 225 Other (specify):
(Actual) CB: 224 CC: Movive co: O A N eak Hearive
Ebtw VieLEA EATINF
P/L: 226 RCCA: v/ /u .
Date/Tize Test 7/7/7%
_Pnrtomd: 2,08=2240
Measured Parameter
(description)
1w Ic;lategral Woyth of Control Bank = C Bank
Measured Value J0%L Pc m
Test Design Value -
Results (Actual Conditions) joSe X 59 pem
Design Value
(Design Conditions) 10564156 pem
Reference VEP-FRD-NFE 74
v Accident Asalysis 1f Design Acceptance Criterion is exceeced, then assure
Acceptance Value adequate shutdcwu margin and/or evaluate other accidents,
Criteria as necessary.
Reference Letter from C. M. Stallings (Vepeo) to E. G. Case (NRC)
dated May 11, 1978 (serial No. 272)
Vi Design Tolerance is met . : @ .YESO NO
Cosutsss Acceptance Criteria is met: @ YESO KO

E Performed By d \S ; @/WM)

Approved A7

Syrry lost Migineqs
A
A7 ¢ Ll Pr—

sesh ENG Sues . Seasy fonT

A9

ITaTnM .

Evaluated By // g V.. ogrdin

KFO-Startup Logineer

Q{l ) ¥, 'r.'\.uxc

Recommended for
Approval by

NFQO Supérvisor

Ve



SUTRY PCWLR STATION UNIT 3 QiCef g STAnivr
STARTUP PUYSICS TESTS RESULTS AND EVALUATION SHEET

FINAL RESULTS

1 Test Description: Boronm Endpoint Measurement - D, C Eanks In
Reference Procedure Nuzher / Section: PT28.11/APP.C Sequence Step Number: /5
1 ' -
Tut! Bank Positions (steps) RCS Tesperatuze (°F): 54728
onditions SDA: 228 SDB:228 CA: 228 Power Level (2 F.P.):0
(Dasian) cs : 22877, cc :0:¢5 : 0 Other (specify):
p/L: 228 RCCA:N/A Below Nuclear Heating
1984 Bank Positicos (steps) RCS Temperature (°F): 59 4. §
Test - - Pover Level (% F.P.): O
Canditions soa: 229 SDB: 229 CAa: 22¢ Other (specify):
factual) Cs: 2/6 cc: o cp: © Baiow Nuceeasr Heari~e
P/L: 226 RCCA: o//p
Date/Tine Test 7/7/7%- 72/%/79
Performed: 23/7= 0037
Measured Parameter
(description) (Cglpe o+ Crizical Boren Conceatratios = D,C Banks In
v
Measured ‘Va.luc cg= /06 : PF”?
Test Design Value
Results (Actual Comditions) C» /075 L2 fﬂ’”
Design Value "
(Design Conditious) Cg=1073 + [(Cg)p - 1182] = [o0.cl0 x (c,)'l;C + 105.6 / (32/3Cp)]
Reference VEP-FRD=-NFE 74
< Accident Asalysis
value 8o \ x Cg < 15,115 pe=
Acceptance TE;)
Criceria
Reference FSAR Section 14.2.5
vi Design Toleraace is met . : B.YESD NO
Camuesas Acceptance Criteriz is met: B YESO XO
E.’f - -5_44/,;“./,:,“1 (ﬂsnsvﬂao)
§Ch -
Performed B \3 C ! Evaluated By Q/ T A
Surry ¥st Enyeneer Ns@ Stattup cngineer
-4 Recommended for /)

. f
Approval by .@A] -flvvu—f.~

——

c.//'/{:{ )
SApFn?
3¢ En

/4//','”“1 ' . Y Linnoad:
G SES el Levi'a® ITHTIN . ﬁf\/‘:\f¥ Stpervisor

A.10



SURRY POWER STATION UKIT 1 CYCLE 3 STARTUP
STARTUP PHYSICS TESTS RESULTS AND EVALUATICON SHEET

FINAL RESULTS

i Test Description: Isothermal Temperature Coefficieat - D,C Banks In
Reference Procedure Number / Sectiom: PT28.11/APP D Sequence Step Nusber: /.
1,"“ Bank Positices (stcps) RCS Temperature (°F): 544 +
Conditions SDA: 228+° SDB: 228 CA: 228 Power Level (2 7.P.): O

hasten) cs: 22870, cc: 0 35 cp: © Other (specify):
P/L: 228 RCCA: KA Below Nuclear Heating
Nhgarven Prapanrdsane <= Peag 19
111 Bank Positions ‘.teps) RCS Temperature (CF): §9«4.3= 5970

Test Power Level (% F.P.): o
Conditicns SDA: 229 SDB: 22 ¢ CA: 229 Other (specify):

(Actual) CR: 2/% ce: o Ccb: © Bewow M uciésr HEAaTIMe
P/L: 226 RCCA: o/ /A
Date/Time Test 7/€/7%
Performecd: 02/0- 0300

Measured Parameter ¢ 180

o (description) -‘%) oc * Isothermal Temperature Coefficient =D,C Banks In
% 150

Measured Value (—a-f-)‘ - .90 P"",NF

Test Desigo Value 3p IS0 s
Results (Actual Conditions) e = —=/0.4 £3 pen/lF
(ca= /05227 m)
Design Value 30 V0
(Design Conditioms) (a—r_) =-10.1 £ 3.0 pes/°F
(p,C/0, B/228, 1073 ppm, 547.0°F)
Reference VEP-FRD-NFE 74

v Accident Analysis 1s0
Value %g) d g2t IS0(8p/57)=MOD (8p/4t) + DOPPLER :l
t/  —0.96"F

Acceptance S0/6<) DOPPLER /i) = =5 o 262
Criteria S ke i
Raferance 7S 3.1, VEP-FRD-NFE 74
- Desifp Tolerance is met E YEsO o
CoRn Acceptance Criteria is pet: & YES[ NO

Performed B(%\) C( LA A i Evaluated By //14' ge L
XY awt "‘5.. eer N:-g.xs:ar:up togineer

. ,.,, Py Recormended fnr :
///'n'; ed e vam . Anproust Wy D w. fq\,,u,-,'

_un a.'a SS SCLRY FoinT STHTIeN . /,\/ NTO Supefviser

A' 11



SURRY POWER STATION UNIT ) CYCLE § STARTUP
STARTUP PHTSICS TESTS RESULTS AND EVALUATION SHEET

FINAL RESULTS -

Test Description: Rod Worth Measurement - E Bank

1
Reference Procedure Nusber / Section: PT28.11/App. E Sequence Step Nusber: /7
I {
Sang Bank Positions (steps) RCS Temperature (°F): 54728
Conditions Sba: 22 SDB: 228 CA: 228 Pover Level (% F.P.): O
(Design) CB : Movimg CC : 0 Ch: o Other (specify):
P/L: 228 RCCA: NA Below Nuclear Heating
I Bank Positioas (steps) RCS Tezperature (°F): §fweé 2
Test Power Level (% F.P.): ©
Conditicns SDA: 229 sps: 22 ¢ ca: 229 Other (specify):
(Actual) CB: Mevimé cC: o Co: o Bacew MucoBak Hearive
N: 234 RCCA: A /A
Date/Time Test '7/3'/75/
Performed: 1100= 1450
Measured Paraceter
(description)
v XB;!n:cgrul Worth of Control Bank = B Bank
Measured Value /99 9 PC m
Test Design Value
Results (Actual Conditions) 2040 = 306pcm
Desiga Value
(Design Conditicus) 2040 = 306 pem
Reference VEP-FRD-NFE 74
v Accident Analysis If Design Acceptance Criterion is exceeded, then assure
Acceptance Value adequate shutdown margin and/or evaliuate other accidests,
Criteria as necessary.
Reference Letter from C. M. Stallings (Vepco) to E. G. Case (NRC)
dated Mav 1), 1678 (Serial Ne. 272)
VI Design Tolerance is met . :®:TESO NO
Acceptance Criteria is mec: ® YESO NO

Comzeants

Perforved a&. \j - CLULW

-

S\?ry Tgsungzis.:r
A /( A f
/7 3 l"'“/,"}&)
Aﬂ"fl’-d <= // LT

serang 5iEs

A.12

Skl P dTharew .

P

T )
Evaluated By Dz"v. e Al

hFfO Startup Zngineer
Recommended for .

C o) Levins )

Approval by :

74'.\, NFO Swpervisor



SUNRY POWER STAT

STARTUP PHYSICS

< ap) tmry e CYC
LRe SRR VI e l CY

LE g STARTUP
TESTS RESULTS AND EVALUATION SREET

FINAL RFS!]

1 fest Description: boron Lﬁdpom: Measurement - D,C,B Banks In
Reference Procedure Number / Section: PT2B.11/APP.C Sequence Step Nuzber: 1%
v
Test - Bank Poritions (steps) RCS Tezperature (°F): 54718
Conditions SDA: 228 TDB: 228 CA: 228 *ys Powver Level (% F.P.):0
(Design) (8] .0 +15 cc: © c: o Other (specify):
p/L: 228 RCCA:N/A Below Nuclear Heating
IIx Bank Positicns (steps) RCS Temperature (OF): 54¢ 0
Test Powver Level (2 F.P.): O
Condlitions SDA: 229 SDB: 22 % CA: 227 Other (specify):
fActual) Cs: © cC: o Ch: © Bairow Muecesan HGarire
Date/Time Test 7/ 9/7%
Perforzed: I9 4 &= 5] 5
Measured Parameter
(descripticn) (Cp)pce » Critical Boron Concentratiom = D,C,B Banks In
v
b
Measured Value cg» %36 pEm
Tesc Design Value
Results (Actu2l Couditicos) cg» 8§96 = 3//0,."’7
Design Value
(Desige Conditicns) Cgm852 + [(Cp)fe - 1073] ¢ [0.010 x (Ch’gcs + 204/ (30/3Cp) )
Reference VEP-FRD-NFE 74
v Accident Analysis
Value §o \ x Cg < 15,115 pe=
Acceptance §Cp
Criteria
Reference FSAR Section 14.2.5
VI Design Tolerance is met . : @B.YESO NO
Sumaats Acceptance Criteria is met’ ,ESD NO
‘ ’
",/9‘ = = 8.9Y pem R’ J‘z»sunea)
Sig _

Performed Bv

A /vr'wd

SRR

Evaluated By -QUJ. M)&-Q

-2

v -

e ‘/.u suts. Sorky Lo e SThTreN .

utry Tesp/inga
// At ﬁ

NEO Sturtup Lifgincer
Recommended fer =
Approval by _C . . -

Jen NFO Superviser
i
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SURRY POWER STATION UNIT ) CYCLE § STARTUP

STARTUP PEYSICS TESTS RESULTS AND EVALUATION SEELT

FINAL RESULTS

i Test Description: Rod Worth Measuremeat - A Bank
Reference Procedure Nucber / Section: PT28.11/App. E Sequence Step Number: /7
'I £ »
72“‘ Bank Positions (steps) RCS Tesperature (°F): 54728
Conditions SDA: 228 SDB: 228 CA: Moving Pover Level (2 F.P.): O
(Design) ce: 0 cC : 0 : o Other (specify):
P/L: 228 RCCA: NA Below Nuclear Heatisog
joas Bank Positions (steps) RCS Temperature (CF):~-547
Test Power Level (% F.P.): o
Conditions SDA: 2294 SDB»22 % ChA: Mevine Other (specify):
(Actual) CB: o CcC: o Cu: o Barow NuceEan M Earive=
P/L: 22.6 RCCA: /8 -
Date/Tize Test 7/¥/7¢%
Performed: )§ 30~ ;7i5
Measured Parameter
(desc -iption)
v IA;Integtal Worth of Contrel Bazk = A Bank
Measured Value /3 0‘,‘,06»7
Test Design Value
Results (Actual Conditions) /12y =186 pem
Design Value
(Design Conditions) 1242 = 186 pem
Reference VEP-FRD=-NFE 74
v Accident Azalysis 1f Design Acceptance Critarion is exceeded, them assure
Accentance Value adecuate shutdown margin and/or evaluate other accidests,
Criteria as necessary.
Reference Lecter from C. M, Stallings (Vepco) to E. G. Case (NRC)
dated Mav 11, 10878 (Cerial Na 277°
VI Design Tolerance is met = :@®.YESO 5O
Conmdnta Acceptance Criteria is mes: B YESO KO

7)

Evaluated By O(// ‘L.{"\_,Lw\_'

Performed E

KFO Startup/ Logineer

55, lest s
A " ,‘-2_/_2/{1/ . 4L Recommended for .
!//"fv{d 0N /‘//‘/}" s b I : Approv;l by C- - s )
}‘,/‘f' enle SVEs Svery Loa® ITh7reN . ’{‘?’ NEO Superviser

A.l4



SURRY POWER STATIUN UNIT 3 CYCLE g STARIVP
STARTUP PHYSICS TESTS RESULTS AND EVALUATION SEEIT

FINAL RESULTS

I Test Description: Boren Endpoint Mcasurement = D,C,2,A Banks In
Reference Procedure Nu=ber / Section: PT28.11/AFP.C Sequence Step Nuzber: 2 &
11 tion s
Ss Bank Positiocns (fte?‘) RCS Tesperacture (°F): 5472
Conditions SDA: 228 SpB: 228 T3y  Ca: 0 33 Power Level (X F.P.):0
(Design) ce: O €€ O CD: 0 Other (specify):
p/L: 228 RCCA:N/A Below Nuclear Heatinag
III Bank Positions (steps) RCS Temperature (°F): §44.0
Test Power Level (X F.P.): o
Canditions SDA: 224 SDB:22% Ca: © Other (specify):
factual) CB: © cc: © Cp: © Biow Mveessd HEaATING
P/L: 226 RCCA: M /p
Date/Tine Test 7/%/7%
Performed: 730 - /900
Measured Parameter
(description) (C3)pcpas Critical Boroo Concentration -D,C,B,A Banks In
&, 4
Measured Value Cg= &L 93 ppm
Test Design Value
Results (Actual Conditions) Cs» 700% LIppm
Design Value
(Desige Conditioms) Cg=716 + [(Cp)Hcy - 852] £ [0.010 x (Cp)fcas + 124.2/(30/3Cy
Reference VEP-FRD=-NFE 74
- Accidect Analysis 3 5 T
3o \ x < ok
Acceptance Value (_;CD CRE 15 pea
Criceria 5
Reference FSAR Section 14.2.5
VI Design Tolerance is mez . : B .YZSO NO
Acceptance Criteriz is mez: @ YESO NO

Ccaments

Yl p
57'6: -8.94 ’S—%',. (Mensen62)

Performed Eyd-\‘ " CLL«'L_[/)M’I/V\J

of ()
Evaluated By L 1) LAsan

Surry Test cngineer NEO Startup’ Engineer

rd
' . (_//'/ / \ Recormended for . b
/fi’,,“n‘t'fd Y /.'-“J“‘_f-.‘/v)--— Appeoval by otk (P
/ - o : —
serihene suEs Svery Fover 3TaTeN e KFO Supervisat

A. 15



SUKKY POWER STATION UNIT } CYCLE 3 STARRUP
STARTUP PIYSICS TESTS RESULTS AND EVALUATION SAELT

FINAL RESULTS

1 Test Description: Rod Worth Measurement = D, C, B, A In Overlap
Reference Procedure Nusmber / Section: PT2E.11/App. E Sequence Step Nusber: 22/
11
— Bank Positions (steps) RCS Tezperature (°F): s47*0
Conditions SDA: 228 SDB: 228 CA: Moving Power Level (X F.P.): 0
(Design) [' CB : Moving CC : Moving CD: Moving Other (specify):
P/L: 228 RCCA: KA Below Nuclear Heating |

III Bank Positicus (steps) RCS Tesperature (°F)in§96
Test Power Level (X F.P.): © |
Conditions SDA: 229 SDB: 224 CA: MoviNMe Other (specify): |
(Actual) CB: Myvinve CC: Movimer CD: Movimve Becow Muccgasx HEsrinve
P/L: 226 RCCA: A/ /4 |

Date/Tize Test 7/8/7¥ = 7/9/79
Perforzed: ;4,56 - 000C%

Measured Parameter
(descripticn)
v IDCBA ;Integral Worth of Control Bank - D,C,B,A In Overlap
Measured Value 55 7 7 pem
Test Design Value
Results (Actual Conditions) 5526 = 553 pem
Desige Value
(Design Conditions) rom A at O steps
5526 2 353 pem to D at 228 steps
Reference VEP-FRD-NFE 74
v Accident Analysis 1f Design Acceptance Criterion is exceeded, then assure
Acceptance Value adequate shutdowd margis and/or evaluate other accidents,
Criteria as necessary.
Reference Letter from C. M. Stallings (Vepco) te E. G. Case (NRC)
dated Masv 11, 1978 ('Scrigl No. 272
v Design Tolersnce is met  : . YEsO NO
Connants Acceptance Criteria is met: B =50 %o

Performed By( 2\ . \J Q_‘M‘{:V_V\am Evaluated By /.//i‘ T
T e KFQO Startup zoginest

Agpreved : <73 7574

DLV

suréanag suEs

Svokl Foin® ST0TeN

aginewr
Recommended for

P . '
Approval by 3’ ( .ﬁ-* 3 ke O

S/ NEQ Supérviser
‘
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SURRY POWER STATION UNIT } CYCLE § STARTUP
STARTUP PHYSICS TESTS RESULTS AND EVALUATION SEEET

FINAL RESULTS

4 Test Description: HZP Borom Worth Coefficient
Refercnce Procedure Number / Sectiom: KA Sequence Step Nusber: NA
} 4 - ) 0
s Bank Positions (steps) RCS Tesperature (°F): 547 _g
Conditions SDA: 228 SDB: 228 CA: Moving Pover Level (% F.P.):0 77
(Design) CE : Moving CC : Moving CD: Moving Other (specify): -
- P/L 228 RCCA: KA Below Nuclear lieating .
1z Bank Positiocns (steps) RCS Temperature (°F): ~5 47
‘Test Pover Lavel (% F.2.): O
Conditicns SDA: 229 SDB: 22 Y CA: Movi arom Cther (specify):
(Actual) CB: Moviwe CC: Movive CD: Meviae Grow MuieBaK H BATIVE=
B/L: m24  RCCA: a/a 4 -
Date/Time Test 7/6 /7% -7/ §/7¢
Perforaed:
Measurec Parameter &o
(description) (6__) , Boron Worth Coefficient
Cp
v
Measured Value Bl -
G- =899 pem/ppm
Test Design Value 5
Results (Actual Cenditionms) c':—c; = ~-@/9z0%2 pem/PF™M
Design Value )
(Design Conditicns) (6_9_. « =9.19 = 0.92 =]
§Cg =TT 77T ppm
Reference VEP-FRD-NTE 74
v Accident Asalysis
Acceptance Value (5_") x Cg < 15,115 pem
Criceria
Bafuwines FSAR Sectien 14.2.5
V1 Desigs Tolerance is met :@.TESO NO
Canninat Acceptance Criteriz is met: S Y’SD 0]

Va4
Performed By i\_}_w Evaluated By ,//'//"‘.1.¢ P
Surry Test Engineer NFO/Startup sngineet

/ 7 " 4 ! 0 Recommended for -~
///‘n'v{(l fﬂ*? ;/ Wl =" Approval by F( 2. X ~. e

}0/’5 ENG S¢S S¢ LY fane® 35i7veN . /’\_/ NFO S\_;t /350T

A.l17



SURRY POWZR
STARTUP PINYSICS

-
s 2

SIATIO!
IE5T

CYCLE 5 STARTV

RESULTS AND EVALUATION SHEET

FINAL RESULTS

1 Test Description: M/D Flux Map = At Power, NI Calib, R Data Map S/-5 =9
Reference Procedure Nuzmber / Sectiom: PT28.2, OP-57 Sequence Step Nuzmber: 2 ¢
7“‘11 Bank Positions (steps) RCS Teuperature (°F): Oper. Te=p.
Conditicas SDa: 228 SDEB: 228 CA: 228 Power Level (:.r.r.); 40
(Desigso) €z :228 cC : 228 CD: Above Other (specify):
P/L:22 RCCA:N/A Iusertion Limits Must have > L0 thizbles
I1I Bank Positions (steps) RCS Tezperature (OF): Opex Jerne
Test Power Level (R F.P.): T 0
“onditions SpA: 229 spB: 229 cA: 229 Other (specify):
(Actual) c: 22¢ cc:22¢ Ccb: 200 43 ThinAcBs
P/L: 226 RCCA: o/ 4
Date/Time Test 7/9/7¢%
Perfcroed: 644 =-/%03
Measured Parameter wax. REL. Assy| Tia, NUCLEAR FJ, TOTAL EEAT| QUADRANT
(description) PWR, DIFF. |ENTHALPY RISE EOT FLUX EOT POWER TILT
w 3 CEANNEL FACTOR | CHANNEL FACTOR|RATIO(QPTR
%0iFF=-3.7| L4492 LTy
Measured Value ’; ¥ : l.oo2Z
s .77 p-10 (ML) P=10 ML
Test Design Valiue
Results (Actual Conditicns) A wA - < 1.02
Design Value 202 for 7, 2 .9 X KA
(Design Conditions) 4152 fer Py <.} < 1l.02
Q"AUW.FRJ
Reference Sov. 1 NONE
- Accident Analysis
Acceptance Value None Pyl 33ae 20T | 7@ LrLem | = 1.02
Criteria
Reference None TS 3.12 s 3.12 s 3.12
vi Design Tolerance is met : 8 YESO KO
P e N Acceptance Criteria is mez: 8 YES[Q XO
3 72
Fy /Lc ‘A»A/O . .’b‘ - WEAE wilTwiv [reil TECﬂy/clL Specirrepriens
oM |l 44p 2r | assy 2
LimITS

(__/// /
=77

/f//frﬂtd '///"’,:

thb/ ENG 5iES Svcry /'....Z‘ STHTEN .

Performed 3y( j 4 & C“A 4@0 -
SUYJ )cs~ -r)“(vﬂer

A.18

Evaluated By 7 I< ,@L\

NFO Stariup zngineer

Recommended for
Approval by

NFO Sup€rvisor



SURKY POWER STAIION UNIT 1 CYCLI 3 STaRTUP
ST/ARTUP PEYSICS TEISTS RESULTS AND EVALDATION SELET

FINAL RESULTS

1 Test Descriptios: M/D Flux Map = At Power, NI Calib., f Data Map S/=§—=§&
Reference Procedure Mi=ber / Section: PT28.2, OP=57 Sequence Step Number: 25
T“:n Bank Positions (steps) RCS Tesperature (°F): Oper. Temp.
Conditions SDA: 228 SDB: 228 CA: 228 Pover Level (X F.P.):~ 50
(Desigs) CB :228 cc : 228 CD: above Otber (specify):
P/L:228 RCCAIN/A  1psertion Lizits Must have > 40 thicbles
I Bank Positions (steps) RCS Temperature (°F): OP£K.TenF
Test Pover Level (I F.T.): 50
Conditions soa: 229 spB:22 Y Ca: 229 Otber (specify):
(Actual) ca: 229 cC:229 co: ¥ 5~ -
P20 E RCCAT A/ Y43 [ninA-€S
Date/Tize Test 7/9/7¢
Performed: ,920- 202 %
Measured Parzmeter | MaX. REL. Asst| Tig, NUCLEAR | F, TOTAL EEAT| QUADRANT
(description) PWR‘.._'. DIFT. EITHALY¥Y RISE EOT FLUX EOT ?OH'ZR T
w T CHANNEL FACTICR CEANNEL FACTOR|RATIO(QPTT
Digr= 3.2 ET 2.03%37
Measured Value Z;‘ '_045_ /. 93Y L 00«3
a9 pro(me) Pro (me)
Test Design Velue
Results (Actual Conditicms) NA NA NA < 1.02
Design Value 108 for 7y 2 <9
(Design Cocditicms) 2152 for ¥, .9 NA NA < 1.02
(P, = Asoy. Pvr.)
WCAP-7905
Referen
STRNES Rev. 1 NONE NONE NONE
Accident Analysis
v Value 4
Acceptance Noae R Tl O B aw | g0
Criteria i
Reference Nene Ts 3.12 Ts 3.12 78 3.12
. Design Tolerasce is met : {8 TESDO KO
Comc;u Acceptance Criteria is mez: @ YESO X0
: v el - |etCn B
F‘“‘/ROO Ao r"“’/”".)v wWEAE wiYTwiIN T EIA T,-E‘_phl“‘- g/f(.:t/zoruﬂs
LirtiTS,

Performed By

A - 'Id ’ /(':/
/’ ".‘ . —/ M ! K
el S Svrdy rewe® dTaTieN .

Recomsended for
Ap:rovnl bv

DLA \“WJ_A—C

= NEO SupetvisoT




SURRY POWER STATION UNIT 1 CYCLE 3 STARTU
STARTUP PHYSICS TESTS RESULTS AND EVALUATION SHEET

FINAL RESULTS

1 Test Description: M/D Flux Map = At Power, NI Calib., R Data Map SI=§=6
Reference Procedure Number / Secticn: i'28.2, CF=-57 Sequence Step Nuzmber: 26
‘TestII Bank Positions (steps) RCS Tecoperature (°F): Oper. Temp.
Coul**ions SDA: 228 SDB: 228 CA: 228 Power Level (2 F.P.): ™~ 60
(Desigu, C3 :228 cC : 228 CD: Above Other (specify):
P/L:228 RCCA:N/A Insertion Limits Must have > 40 thizbles
11 Bank Positicns (steps) RCS Tecperature (OF): Cper Te mp
Test Fower Level (X F.P.): 57
Conditions SDA: 21 % SDB: 22 % CA: 229 Other (specify):
(Actual) CB: 2329 cC: 29 CD:i6ij162 - T h Jes
/s 224 RCCA: A/ /A 3 sl
Date/Time Test 7//0/7¢% .
Performed: p,249-p2 &
Measured Parameter wAX. REL. ASSY| Tim, WUCLEAR | F}, TOTAL EEAT| QUADRANT
(description) m}.“_" DIFT. ENTEALPY RISE EOT FLUX EOT POWER TILT
v (—;E) CEANNEL FACTOR | CHANNEL FACTOR|RATIO(QPT
34,9 I, 9¢¥% 2./63 -
Measured Value Ted ¥ ! /0065
pﬁ?_: 0. ¥4y Koty ;:.'\' -ty Lb"')
Test Design Valiue . .
Results (Actual Conditions) NA NA NA < 1.0

Design Value 2102 for 7, 2 .9
(Design Conditions) 4153 for 7, <9 X - < 1.02

@ = Asey. Pvr.)

Reference WCAP-7905
Rev. 1 NONE NONE NONE
- Accident Analysis
Acceptance Value None Tige1.35 0. 20-1))aT(0) r:m A | o 402
Criteria —— ¢
Reference Noae TS 3.12 s 3.12 TS 3.12
1 Design Tolerance is mer : B YESO Ko
o - Acceptance Criteris is met: ® YESO NO
’ oA /| L L =
'//L Ind F’} ware within cherr Technezl Specificaciens
¥ Re D oW RSy "
llm 1 €9,
Performed Bvd \j (IU_/,/WV Evaluated By 7 /( )Q‘\\,Q
ju,—v Testrzngan NFO Startup Engincer
4 / 4-—5 .__D Recommended for .
”//.'ﬁ'a'l ’—* ///" i 2E ' Approvnl by = = —
SerENG 555 Svely Foie® IThTioN . R \,/ NFQO Superviser
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SURRY POWER STATION UNIT 1 CYCLE 3 STARTUP
STARTUP PHYSICS TESTS RESULTS AND EVALUATION SHEET

FINAL RESULTS

Test Descrip:ion: M/D Flux Map = At Power, NI Calib., R Daca Map S1-6-7

I
Reference Procedure Number / Section: PT28.2, OP-57 Sequence Step Nuzber: 27
T“tu Pank Positions (steps) RCS Tesmperature (°r): Oper. Temp.
Conditions SDA: 228 SDB: 228 CA: 228 Power Level (X F.P.):~70
(Design) CB :228 € ¢ 228 CD: Above Other (specify):
P/L:228 RCCA:N/A Insertion Limits Must have > 40 thimbles
I Bank Positions (steps) RCS Temperature (°F): opma Tzn/
Test Power Level (% F.P.): 7%
Conditions SDA: 229 spB: 229 ca:z2¥ Other (specify): 4
(Acrual) 1229 cc:22 % CcD: /96 Ho ThimAcES
P/L: 2206 RCCA: o /4
Date/Tize Test 7/7¢/7% o
Performed: 09Yo= 1220
Measured Parazeter MAX. REL. ASSY| TFig, NUCLEAR FJ, TOTAL HEAT| QUADRANT
(description) PWP.,.‘_' DIFF. |ENTHALPY RISE ROT FLUX HOT POWER TILT
v -T,g) CHANNEL FACICR CHANNEL FACTOR|RATIO(QPTR:
2 DiIFF= 7. L9420 /. 90/ oy
Measured Value g s 0 HS} ) /0095
e =10 fLK) /—Jogx\
Test Design Value .
Results (Actual Conditions) NA KA NA < l.02
Design Value 102 for Py 2 .9
(Design Conditioms) 2182 for By < .Y NA XA < 1.02
Ot-un.PnJ
WCAP-7905
Reference Rev. 1 —— — =
v Accident Analysis
Acceptance Value Yone 1. 35(10.20-2)) 2T (M) ,:u, SR < 102
Criteria .5
Reference Yone s 3.12 s 3.12 s 3.12
Vi Desige Tolerance is met : 0B yEsO wO
P— Acceptance Criteria is met: @ YESO XO
: LoCA | e
yJ And ,_,/ WEAE wiTRIV TIr& R rE(,ﬁyll.AL S/ec,n,u»rnos
2% | pep 0% lygqy s
Lir TS,

Performed byd- \S CL(/L//V'\&Aq

fesluated B T . S

NFO Startup &

sgineer

Surry Test inpyncer
g ":_/ et 0 5 m Recommended for .- _/
A//‘"V{d ~ /76; i Approval by . s
Surt Sl SUCS . SVRRY FOve® STATIN . _f-/ NFC Superviser

A.2l



SURRY POWER SIA'I.IO.‘C MWIT 1 CYCLE S STARIUF
STARTUP PHYSICS TESTS RESULTS AND EVALU JATION SHEET

FINAL RESULTS

1 Test Description: M/D Flux Map - At Power , NI Calib., T Data Map Si=§5=-%
Refercance Procedure Nusber / Sectiom: PT28.2, OP-57 Sequence Step Nuzber: 2 9
Testn Benk Positions (steps) RCS Temperature (°F): Cper. Te=zp.
Conditions SDA: 228 SDB: 228 Ca: 228 Power T.evel (X F.P.):~30
(Desigz) CB :228 cc : 228 CD: Above Other (specify):
P/L:228 RCCA:N/A Iunsertion Limits Must have > 40 thizbles
11z bask Positions (steps) RCS Tezperature (°F): UPZR Tgpp
Test Power Level (% F.P.): g 6
Conditions SpDA: 229 SDB: 229 cA:22 ¢ Other (specify):
(Actual) CE: 229 cc: 229 cp: 2:/9 &1 TwinbLes
P/L: 224 RCCA: M /A
Date/Time Test 7//0/7%
Performed: /gqa—- 2/0%
Measured Parameter MiX. REL. ASSY| fhm, NUCLEAR | §T, 7TOTAL HEAT| QUADRANT
(description) P“'R'a_ DIFT. ENTEALYY RISE HOT FLUX HOT POWER TILT
w — CHANNEL FACTOR CEANNEL FACTOR!RATIO(QPTZ
7% Dime= 3, 140 L 77
Measured Value POD';- e 3.0 i ‘5/ $ J, 0073
D i p-10 (tK) p-10 (K
Test Design Velue l
Results (Actual Conditicms) NA NA KA |_:_ 1.02
Design Value 2102 ter Py 2 .9 I
(Design Conditioms) 1152 for 2, < .9 A “n < 1.02
@, = Assy. Pvr.)
- Reference T‘7§°5
g e NONE NONE NONE
- Accident Anzlysis
Acceptance Valug None Bl 3304.20-R00 | ¢ LE < 1.02
Criteria
Reference None s 3.12 s 3.12 78 3.12
v Desigs Tolerance is met : B YESO KO
Eamsiaie Acceptance Criteria is mez: @ YESQO KO
- /‘cu» V / o WEBLE wiTwin TREML TECrvitrE SpECiFICATIONS
4” Red ASsY
L TS, -
Preliminary Pruwoot»o 78%
Performed B(% \j Gj/[_/wv * , Evaluated By 7% Q\‘u
IY Jless” zngs RFO Startup kogineerT
A "nvtd ’_,.f/l,-,pu‘:“;c,)i\- Recommended for .~- ,
L o — Approval by __— = o =
st M’é sics. Svray FeanT STRTieN . o / NFO Supervisof
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SURRY POWER S.A'IIJ‘- UNIT 1 C¥CLE S STARTUP

STARZUP PHYSICS TESTS RESULTS AND EVALUATION SHEET

FINAL RESULTS

. g
1 Test Description: M/D Flux Map - At Power, NI Calib,R Data, Prhres. Deter. ~up ‘
Reference Procedure Nuzber / Sectiom: PT28.2, OP=57 Sequente Step Nuzmber: 24
Tntu Bank Positions (steps) RCS Tezperature (°F): Oper. Tezo.
Cor4itions SDA: 228 SDB: 228 CA: 228 Power Level (2 F.P.):vgo
(Design) CB :228 €c ¢ 228 CD:  Above Otber (specify):
P/L:228 RCCA:N/A Insertion Limits Must have > 40 thimbles
Iz Bank Positions (steps) RCS Tezperature (°F): C/ 24 [gnr
Test Power Level (R F.P.): 9§
Conditinruns SDA: 22 % SDB: 22 ¢ CA:227¥ Other (specify):
(Actual) CB: 224 cc: 2 r 2 4 Cu: Z2¢ o TwimALES
Date/Time Test 7/7//79:
Performed: 5 530—- 0797
Measured Parzmetsr MAX. REL. ASSY| Fim, NUCLEAR | §7, TOTAL EEAT| QUADRANT
(descziption) PR, DIFF. |ENTHALPY RISE EOT FLUX EOT  |POWER TILT
hay — CHANNEL FACTOR CHANNEL FACTOR|RATIC(QPTR
TJo UiFF= LY , §4 oc
Measured Value P’ L o_qg-i 415 : ,/ " 0963
as K=14 (1 L) K=t nd
Test Design Vaiue . -
Results (Actual Conditioas) . - " < 1l.c2
Design Value $108 for 7, 2 .9
(Desigz Conditions) 152 for Py <.9 NA NA < 1.02
(= Asey. Pvr.)
WCAP-7905 |
Safsrence Rev. 1 NONE NONE NONE
- Accident Analysis
Acceptance Value None Tyl 85024 200 )aT30) r:m o 5% Lk = L.
friteria
Refereace None 75 3.12 s 3.12 5 3.12
Vi Design Tolerance is mer :8 YisO KO
Eainanss Acceptance Criteria is mez: @ YESD o
] jLCca WV |eCla
FH}L ard F o WELE wiTwin ThiEk [Ecument s”""’/“fl‘/"s
Ll ) 4% [ assr 5
LimiT$
¥ fer o
Pr,»rmf,m'z. ) ST
/ ¢
Performed Byd \.‘ CI ./.IAMQN Seclaitad By 2 & 2o
Sﬂx—v 'chr/‘;.as'.;.:.-c: NFY Startup Lknganeer
O Recommended for ¥ 1

47""’1 /Ja' »'%

Approval by _— < : =
/r;/‘ NFO Superviseor

Gy /- o 56 =
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SURRY POWER STATION
STARTUP PHYSICS TEST

WNIT 1 CYCLE 5 STARTLP
RESULTS AND EVALUATION SEEET

FINAL RESULTS

Commecnts

1 Test Description: M/D Flux Map = HFP, ARO, Eq. Xe. Map Si=5-10
Reference Procedure Number / Section: PT28.2, OP-57 Sequence Step Nuzber: 7 4
TcucII Bank Positicas (steps) RCS Tezperature (OF): 56622°F
Conditicas SDA: 228 SDB: 228 Ca: 228 Pover level (X F.P.):100
(Design) CB :228 cC : 228 CD:  Above Otber (specify): Equil. Xenmon
' P/L:228 RCCA:N/A  Insertion Limits Must have > 40 thiobles
111 Bank Positions (steps) RCS Tesperature (OF): UPE/ Tznr
Test Power Level (X E.P.): 9.5
Conditions SDA: 2 2¢ SDB:22 ¢4 ca:z29 Other (specify): Z o X gweonr
(Actual) cB: 229 cc: 229 CD: 22 £5
P/L: 226 RCCA: A/ A W2 Tamai
Date/Tize Tect 7//3/7% "
Performed: 1= 112
Measured Parameter | WAX, REL. ASSY| Tim, MUCLEAR | §7, TOTAL EEAT| QUADRANT
(description) ?“3;_5 DIFF. INTEALPY RISE HOT FLUX EOT FOWER TILT
v 3;-) CBANNEL FACTOR CHANNEL FACTOR|RATIO(QPT?
Fre H.% 1, 49/6 1. €5% 006s
Measured Value % D1 &
sza"f‘?' K=1% Ki- K-14 KL
Test Design Vaiue
Results (Actual Conditions) RA RA NA < 1.02
Design Value 202 for 2, 2 .9
(Design Conditions) 15T for B, <.9 NA NA < 1.02
(r, = Asey. Pvr.)
[ WCAP=-7905
! Reference Rev. 1 NONE RONE
- Accident Analysis
PR, S Value None 33020 P)ETR) | r;-:'._» L < 1.02
! Criteria
Reference None TS 3.12 s 3.12 s 3.12
i Design Tolerance is met :[® YESO KO
Acceptance Criteria is cmet: @ YES[J NO
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‘DI.‘;.\ FUSER [uad it 6T ) CYCLY & syYnRTON
STRIUF YUrEICs ) SAAETS £ LYAVUATION ShE {4

}'h./n.. veSUL 1S

1%

I Teet Dercriptiun: Fower (aeflicient Neasureoont
Leference Proreduie Ruszber / fSuctien: PY 7612 Sequence Step Rerber: 32
1“tl! Yank Ponitions (eteps) RCS Tecperature (°F): Oper. Temp.
c‘,;.,“,‘m,, LDAr 226 sns: 274 ChnY 225 Pouar Luvel (2 F.F.):ias vlh
(:..“,,‘r,.)' Ch s 228 €C & 222 CD: Hoving® Other (wpueliy): yous). Nenon
S rn, 28 RCCL: A s Ahove lasertiun Lisils
11 Rznk leosttions (creps) 5Co Terperiature (¢73: Oper. Teop,
Test Power level (% F.7.): 100.0-90.1
Conditsens ohh: 228 Son: 228 Cs: 228 Cther (sprcifiy): .
{hetuind} e 778 ce: 298 €D: 367-225 | Burnup=1075 WD/AMTU
PA: 22R WCCAL BA
Date/idne Teus
Poetorpads 8/10/78  2312-2252
BVeryured Yaianeter ;
(dguexintiou) (LoltP) , Diffevential Power Coefficient
1v
ressuwred Value -10.5 2 3.2 -;-;3
7};; ssipn Value o
Reradis (Astusl Coneiticns) -10.6 £= (Cp = 205 ppm, P=oSl
Pecipn Value
(Peaign Conittions) 10,5 2 2 (3 x toler)™) (€,=125 rr=, Yo 91
latter fror K. 7. Meyer (Mostinphouse) to 2. B, Nostetler
Reference dated Maveh 30, 1978 (FP=VP=573) ané Wai=y2d.
v Jueddent Anelyhas
Azceptence Vslve nA
Critecin
Teicerence Nh
v Desipn Tolerence 45 mer . £ yesD WO
Cox c;_“ Accentancg Ciltersa in rets B YIS0 1D
e a -
= } —rrr )
Tevion n&f\- oo, o 0 I - .’Z__?'Y’.&:‘J Evalusted By _/ J "“I‘:_ .\_.5__
- STIY . vl e isane haw T haaleg fan ¥
e d ,. L I T A heeonns ended {ar g 7 {’.. /‘-/’:."
FoR GO amsdSGE o g o 7 v approsal oy ",:-‘ '.ﬁ_";.«.'";..._.-
g~ p-‘/-/u—'v v~ . = :’h 8 AR R "V 3"(' o
(- g ,\d ’/ ‘
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