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CLASSIFICATION/DISCLAIMER

The data,.techniqués, information, and conclusions in this report have
been prepared solely for use by Virginia Electric and Power Compan§

(the Company), and thgy may not be appropriate for use in ;ituations
other 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 NO 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, informatiéh, or conclusions in it. By making this report
available, the Company doeé not authorize its use by others, and any such
use is expressly forbidden except with the prior written approval of the
Company. Any such written approval shall itself be deemed to incorporate
the disclaimers of liability and disclaiw..cs 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, authorized 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,analysié and evaluation
of the physics tests which were performed to verif§ that the Sﬁpry 1,
Cycle 10 core could be operated safely, ana to make an>initiél 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 techniques and methods of data analysis were used.
The test data, results and evaluations, together with the detailed startup

procedures, are on file at the Surry Power Station. Therefore, only a

cursory discussion of these items is included in this report. The

analyses presented include a brief summary of each test, a comparison of

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

resulté.

The Surry 1, Cycle 10 Startup Physics Tests Results and Evaluation
Sheets have been included as an appendix to provide additioﬁalninformation
on the startup test results. Each dat. sheet provides the followiﬁg
information: 1) test identification, 2).test conditions (desigp), 3) test
conditions (actual), 4) test résﬁlts, 5) acceptance ciiteria, and 6)
comments concerning the test. These sheets provide a compact summary of
the 'startup .test results in a cdnsisfent format. The design test
conditions and desigﬁ values of the measured parameters were comp;eted

prior to the startup physics testing. The entries for the design values

were based on the calculations performed by Virginia Electric and ?ower

Company’s Nuclear Analysis and Fuel Group!. During the tests, the data
sheets wére used as guidelines both to verify that fhe_propér test
conditions were met and-to facilitate the breliminary comparison Between
measured and predicted test results, thus enébling a quick idenfification

v




‘ 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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SECTION 1
INTRODUCTION AND SUMMARY

On April 9, 1988 Unit No. 1 of the Surry Power Station was shutdown
for its ninth refueling.- During this shutdown, 48 of the 157 fuel
assemblies in the core were replaced with fresh fuel assemblies. The
tenth cycle core consists of 18 sub-batches-of fuel: eight once-burned
batches, one from Cycle 6 (batch 8B7), three from Cycle 7 (batches 9A5,
9B5, and 9B7), and four from Cycle 9 (batches 11A1, 11A2, 11B2 and 11B3),
four twice-burned batches, two from Cycles 7 and 9 (batches 9A4 and 9B4),
one from cycles 6 and 7 (batch 8B3) and one from Cycles 8 and 9 (batch
10A3), four thrice-burned batches, three from Cycles 7,8, and 9 (batches
9A3, 9B3, and S2/9B), and one from Cycles 6, 8, and 9 (batch 8B4), agd

two fresh batches (batches 12A and 12B). 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 poiéon rods and source assemblies for
Cycle 10, and Figure 1.5 identifies the location and number of control
rods in the Cycle 10 core.

On July 14, 1988 at 0825, the tenth cycle core achieved initial

criticality. Following criticality, startup physics tests were performed

as outlined in Table 1.1. A summary of the results of these tests
follows:
1. The drop time of each control rod was confirmed to be within the

2.4 second limit of the Surry Technical Specifications?.

1
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» \Individual control rod bank worths for the control rod banks were

measured using the rod swap techniquei and were found to be within

15.3% of the desigﬁ predictions. The sum of the individual

control rod bank_worths was measured to be within 6.1% of the
design prediction. These results are witﬁin the design tolerance
of *15% or 100 pcm, whichever is greater, for individual bank
worths (*10% for the rod swap reference bank worth) and the design
tolerance of *10% for the sum of the individual control rod bank

worths.

Critical boron concentrations for two control bank configurations

were measured to be within 43 ppm of the design prediétions.

- These results were within the design tolerances and also met the

accident analysis acceptance criterion.

The boron worth coefficient was measured to be within 2.5% of the
design prediction, thch is within the design tolerance of *10%

and met the accident analysis criterion.

The isothermal temperéture coefficient for the all-rods-out
configuration was measured to be within 0.8 pcm/°F of the design
prediction. This result is within the design tolerance of 3

pcm/°F and also meets the accident analysis acceptance criterion.

Core power distributions for at-power conditions were within
established design tolerances. Generally, the measured core

2
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power> distribution was within 4.4% of the predicted power
distribution. The measured parameters were within the limits of
the Technical Specifications and met their respective accident:

analysis acceptance criteria.

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

of this repért.
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Table 1.1

CUNR RIS

SURRY 1 - CYCLE 10 STARTUP PHYSICS TESTS -
CHRONOLOGY OF TESTS

Reference
3 Test ‘ : Date | Time | Power | Procedure
& Hot Rod Drop Timing Test 07/13/88] 2200 HSD 1-PT-7.2
i Zero Power Testing Range 07/14/88] 1230 HZP 1-PT-28.11
N Reactivity Computer Checkout 07/14/88)] 1304 HZP 1-PT-28:11
Boron Endpoint-ARO 07/15/88| 0445 HZP 1-PT-28.11
Temperature Coefficient-ARO 07/15/88] 0549 | - HZP 1-PT-28.11
Rod Worth 07/15/88] 0725 HZP |1-PT-28.11
Boron Endpoint-B In 07/15/88| 1315 HzZP- [1-PT-28.11
Y : Bank D Worth - Rod Swap 07/15/88| 1425 HZP  |[1-PT-28.11
x‘ Bank C Worth - Rod Swap 07/15/88| 1507 HZP 1-PT-28.11
) Bank A Worth - Rod Swap 07/15/88) 1639 HZP 1-PT-28.11
. Bank SB Worth - Rod Swap 07/15/88; 1710 HZP |[1-PT-28.11
Bank SA Worth - Rod Swap ~107/15/88| 1749 HZP |[1-PT-28.11
3 Flux Map - Power Distribution 07/1.,38| 0637 29% 1-0P-57,
Verification - 1-PT-28.2
i Flux Map - Hot Channel Factor 07/18/88| 2219 42% {1-0P-57,
3 Verification _ 1-PT-28.2
Flux Map - I/E Calibration 07/20/88] 0112 69% |1-0P-57,
, 1-PT-28.2
Flux Map - I/E Calibration 07/20/88] 0309 68% {1-0P-57,
1-PT-28.2-
Flux Map - I/E Calibration 07/20/88]| 0509 | 68% |1-0P-57,
4 : : ' 1-PT-28.2
ﬁ Flux Map - HFP, Eq. Xenon 07/29/88] 1630 | 100% |1-OP-57,
' 1-PT-28.2

[E-EVC -t




ERRATA

Page 11 of the Surry Unit 1, Cycle 10 Startup Physics Tests Report
incorrectly states that the Technical Specifications limit on

rod arop time is 1.8 seconds. The correct Technical Specifications
limit for rod drop time is 2.4 seconds. This error does not affect the

conclusion in the report that all rod drop times were acceptable.
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FIGURE 1.2
SURRY UNIT 1 - CYCLE 10

BEGINNING OF CYCLE FUEL ASSEMBLY BURNUPS
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FIGURE 1.3

- SURRY UNIT 1 - CYCLE 10

INCORE INSTRUMENTATION LOCATIONS
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FIGURE 1.4

SURRY UNIT 1 - CYCLE 10

- BURNABLE POISON AND SOURCE ASSEMBLY LOCATIONS
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FIGURE 1.5

SURRY UNIT 1 - CYCLE 10
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CONTROL ROD LOCATIONS
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SECTION 2

CONTROL ROD DROP TIME MEASUREMENTS

The drop time of each control rod was measured at hot full-flow RCS
conditions in order to confirm satisfactory operation 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 with

the RCS at hot, full flow conditions (547°F, 2235 psig) and are described

below.

The réd drop time measurements were performed by first withdrawing
a rod bank to its fully withdrawn positién, and theh removing 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 gripper coil
voltage, the LVDT (Linear Variable Differential Transformer) primary coil
voltage, and a 60 Hz timing trace which are recorded via a visicorder.
The rod 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 iﬁ Figure 2.1, the initiation of the rod drop is indicated
by the decay of the stationary gripper coil voltage when thg stationary
coil fuse is removed. A voltage is then induced in the LVDT primary coil
as the rod drops. The magnitude of this voltage is a function of the rod
velocity. When the rod enters the dashpot séction of its guide tube, the

10 ‘
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velocity slows causing a 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 reéorded on Figure
2.2. The slowest, fastest, and average drop times are summarized in Table
2.1. Technical Specifiéation 3.12.C.1 specifies a maximum rod drop time
from loss of stationary gripper coil voltage to dashpot entry of 1.8
seconds with the RCS at hot, full flow conditions. The test results met

this limit.

11
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Table 2.1

SURRY UNIT 1 - CYCLE 10
" HOT ROD DROP TIME SUMMARY

ROD DROP TIME TO DASHPOT ENTRY

SLOWEST ROD

FASTEST ROD

AVERAGE TIME

F-14 1.24 sec. -

G-7

1.16 sec.

1.20 sec.

st

.
ST

o

ROD DROP TIME TO BOTTOM OF DASHPOT

HBHveEn

SLOWEST ROD

FASTEST ROD

AVERAGE TIME

RS

B-6 1.86 sec.

L-11,M-4 1.73 sec.

1.79 sec.

CENEES

Seardinee

12
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FIGURE 2.1

TYPICAL ROD DROP TRACE
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FIGURE 2.2

SURRY UNIT 1 - CYCLE 10

ROD DROP TIMES - HOT FULL FLOW CONDITIONS
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SECTION 3
CONTROL ROD BANK WORTHIMEASUREMENTS

Control rod bank worth measﬁrements were obtained for fhe control
and shutdown banks using the rod swap technique. The first step in the
rod swap procedure was to dilute the most reactive coﬂtrol 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 thev reference bank movements were recorded
continuougly by the réactivity computer" and were used to defermine thé
differential and integral worth of the reference bank (Contfél Bank B).

At the completion of the "reference bank reactivity worth
measurement, the reactor coolant sy-tem temperature and boron
concentration were stabilized such that the reactor was critical with the
reference bank near full insertion. Initial statepoint data for the ;od
swap maneuver were obtained by moving the referenée bank to its fully
inserted position and recording the core réactivity and moderator
temperature. At this point, a rod swap maneuver was performed by
withdrawing the reference bank while one of the other confrol rod banks
(i.e., a test bank) was inserted. The core was kept nominally critical
throughout this'rod swapf&nd 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 b. k with the test bank fully inserted is the major

15
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parameter of interest and was used to determine the integral reactivity
worth of the test bank. Statepoint data (core reactivity, moderator
temperature, and the differential worth of the reference bank) were

récordgd with the reference bank at the MCP. The rod swap maneuver was

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

was near full insertion and the test bank was once again fully withdrawn
f?om the cdre. ‘The rod swap progess‘was'then repeaﬁed for all of the other
control rod banks (control and shutdown).

A summary of the results fo¥ these tests is given in Table 3.1. As
shown by this table and the Startup Physics Teéts Results and Evalu;tion
Sheets given in the Appendix, the individual measured bank worthsvfor the
control and shutdown banks were witﬂin the design tolerance (+10% for the
reference bank aﬁd +15% or 100 pcm, whichever is greater,  for the test
banks). The sum of the ihdividﬁal rod bank wofths wés measured to be
within 6.1% of the design prediction. This is well within the design
tolerance of *10% for the sum of the individual controi rod bank worths.

The integral and differential reactivity worths of the reference
bank tControl Bank B) are shown in Figures 3.1 and 3.2, féspéctively.
Thg design predicfibns and the measured data are plotted together in orderA
to illustrate their agréement. In summary, the méasuxed'rbd worth values

were satisfactory.

16
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Table 3.1

-CONTROL- ROD BANK WORTH SUMMARY

BANK

MEASURED
WORTH
(PCM)

PREDICTED
WORTH
(PCM)

PERCENT DIFFERENCE
(%
(M-P)/P X 100

B-Reference Bank
b

C

A

SB

SA

Total Worth

1134
1077
824
299
979
879
5192

1242
1118
824
353
990
1002
5529

-8.
-3.
0.
~15.
-1.
-12.
-6.
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FIGURE 3.1
~ SURRY UNIT 1 - CYCLE 10
B BANK INTEGRAL ROD WORTH - HZP
B BANK WITH ALL OTHER RODBS OUT
- —— PREDICTED
X HERSURED

2400

2Q00

(PCM)
1§00

1200

8Q0

4Q0

120 200

40 80 160
BANK POSITION (STEPS)

18

228



HIRNRY SHRAGET

REM

ez 2ate paEgsy R P

EAGEREY

TRIRGET

R

TF

TR

;

DIFFERENE&HL'NORTH

FIGURE 3.2
SURRY UNIT 1 - CYCLE 10

B BANK DIFFERENTIAL ROD WORTH - HZP
B BANK WITH ALL OTHER RODS OUT

—- PREBICTED
% MEASURED

12.00

10.00

.00

ngM/STEP)

.00

6

4.

2.00

0.00

—
4
A

- |

” r,
]

- 40

- 120 Iﬁd 200 228
BHNK "POSITION (STEPS)

19




[y

RIS

SRR

LT

B3

CIT N

[LXER 2

s 2]

BEr

™

SECTION 4

BORON ENDPOINT AND WORTH MEASUREMENTS

Boron Endpoint

With the reactor critical at hpt zero power, reactor coolant system
bofon concentrations were measured at selected rod bank configurations
to enable a direct comparison of measured boron endpoints with design
prediétions. For each measurement, the RCS conditions were stabilized
with the control banks at or very near a selected endpoint position. The
critical bbron concentration was then measured. If necessary, an

adjustment to the measured critical boron concentration was made to

account for off-nominal core conditions; that is, for rod position and

moderator temperature.

The results of these measﬁrements are given in Table 4.1. Asishown
in this table and in the Startup Physics Tests Results  and Evaluation
Sheets given in the Appendix, the measured critical boron endpoint values
were within their respective design tolerances. The meaéured values met
the accident analysis acceptance criterion. In summary, the boron

endpoint results were 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

20
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constructed by relating each endpoint concentration to thé integrated rod
worth present.in the core at the time of the endpoint measurement. The
value of the boron coefficient, over the range of boron endpoint
concentrations, is obtainéd directly from this plot.

The boron worth plot is shown in Figure 4.1. As indicated in this
figure and in the Appendix, the boroﬁ worth coefficient of reactivity was
measured to be -7.61 .pcm/ppm. The measured boron worth coefficient is
within 2.5% of the predicted value of -7.80 pém/ppm and is weli within
the design tolerance of *10%. The measurement result also met the
accident analysis acceptance criterion. In summary, the measured boron

worth was satisfactory.

21
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Table 4.1

SURRY UNIT 1 - CYCLE 10
BORON ENDPOINTS SUMMARY

Measured : Predicted Difference
Control Rod ‘ Endpoint Endpoint M-P
Configuration (ppm) (ppm) (ppm)
ARO _ | 1567 1610 -43
B Bank In 1418 14Q8* 10

Sheets in the Appendix.

T

R

g

22

* 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
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SECTION 5 _ - o

- TEMPERATURE COEFFICIENT MEASUREMENTS

The isotherﬁal temperature coefficient measuremené-was accomplished
by controiling the RCS'heaﬁ gains/losses with the steaﬁ dump valves to
the cendenser, and/or steam generator blowdoﬁn establishing a constant
and uniform heatup/cooldown rate, and then moﬁitoring the resulting
reactivity.changes on the reactivify eomputer, Thie measurement was
performed at a very low power level in order to hinimize the effects of
non-uniform - nuclear heating, thus, the moderator and fuel .were
approximately at the same temperature (between 5424547°F) during the
measurement. To eliminate the boron reactivity effect of eutflow from.
the pressurizer, the pressurizer level was maintained constant or
slightly increasing duripg the measurement

An isothermal temperafure coefficient measurement was perfor@ed at
the all-rods-out configuration. Reactivity measurements were taken

during both RCS heatup and cooldown ramps during which the RCS temperature

‘varied approximately 3°F. Reactivity was determined using the reactivity

computer and was plotted against the RCS temperatﬁre on an x-y recorder.
The temperature coefficient was then determined from the slope of the
plotted lines.

The predicted and measured isothermal temperature coefficient valuee
are compared in Table 5.1. As cen be seen from this summary and from the

Startup Physics Test Results and Evaluation Sheets given in the Appendix,

the measured isothermal temperature coefficient value was within the

24
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Table 5.1

. SURRY UNIT 1 - CYCLE 10

ISOTHERMAL TEMPERATURE COEFFICIENT SUMMARY

ISOTHERMAL | TEMPERATURE COEFFICIENT

BANK - |TEMPERATURE BORON (PCM/°F)
POSITION RANGE CONCENTRATION

(°F) (ppm) COoO0L DIFFER.
' \ HEATUP| DOWN |AVER. {PRED.| (M-P)
546.3

ARO to 1566 --- [|-3.67 | --- |-4.01] 0.34
543.3
545.5 * ‘

ARO to 1566 - --- |-2.77 |-3.22|-4.01{ 1.24°
542.4 .

* This is the average of the two cooldowns
Temperature Coefficient calculatioms.

26
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SECTION 6

POWER DISTRIBUTION MEASUREMENTS

The core power distributions were measured using the incore movable
detector flux mapping system. This system consists of five fission
detectors which traverse'fuel assembly instrumeﬂtation thimbles in 50
core locations (see Figure 1.3). Fof 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 proéess computer.
Full core, three-dimensional power distributions are then determined by
apalyzing this data using the Westinghouse computer program, INCORE®.
INCORE coubles 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 the full-core flux maps coken 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 pafémeter values are compared with their Technical
Specifications limits in Table 6.2. TFlux Map 1 was taken at slightly less
than 30% power to verify radial power symmetry acéording to the American
National Standards Institute standard on power reactor startup physics
testing (ANSI/ANS;19.6.1-1985). Figure 6.1 shows the resulting radial
po&er distribution associated with this flux map.

Flux maps 2 through 6 were taken over a wide range of power levels
and control rod configurations. These flux maps were taken to check the
at-power design préﬂictions and to measdre.core power distributions at

27
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various operating conditions. = . These maps also provide a cross-
calibration between the incore and excore nuclear instrumentation

systems. The radial power distributions for maps 2 and 6 are given in

"Figures 6.2 and 6.3. These figures show that the measured relative

assembly power values are generally within 4.4% of the predicted values.
In conclusion, the 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 as designed throughout Cycle 16.

28
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TABLE 6.1

SURRY UNIT 1 - CYCLE 10 STARTUP PHYSICS TESTS

INCORE FLUX MAP SUMMARY

|
|
|
i1
| |
7-18-88| 100 291 158 | K06l DEl -32 | 2.152 | HOS| DE|l 1.498 | 32 I1.403|1.422|1.oo7= NWI-5.399]| 42
| 1
I |
| |
|

| 1 | | ] l 1 ] 2 | | | | | |
| | | | BURN] | | F-Q(T) HOT | F-DH(N) HOT | CORE F(2) | | 4 | |
| 1| I up | IBANK | CHANNEL FACTOR | CHNL.FACTOR | MAX | 31 QPTR | AXIAL| NO.]
| MAP IMAP|I DATE | MWD/IPKR] D | | IF(xy)| OFF | OF |
| DESCRIPTION INno. 1 | MTU J(2)ISTEPS] | IAXIALI | | AXTAL | | i | SET |THIM|
| | | | | |ASSYIPIN|POINT| F-Q(T)|ASSYIPIN|F-DH{N)|POINT| F(2)] | Max lLoc]l (Z) IBLES|
| I__1 | 1 | — b 1 | | i | |
| o | | | | | | | | | M1 I’ | | | | |
IPOWER DISTRIBUTIONI 11| |
| . |
|HOT CHANNEL FACTOR| 2| 7-18-88| 12) 42| 171 | J16] KL] 31 | 2.036 | HO5| DE] 1.486 | 30 11.308]|1.443]|1.007| SE|-0.119] 42 |
{VERIFICATION | | I I | | | | | 1 ’ | |
| I | | | | | | | | | | | | ( | | | | |
{HFP (5) l 6= 7-29—88‘ 238|100= 225‘! Hos{ HG= 32 = 1.822 : Ho8| MGl 1.488 | 36 |1.189]1.42111.006] SE|-0.194] 45 :
: — : I __ l

NOTES: 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 FIFTEEN ROWS OF FUEL RODS
LETTERED A THROUGH R AND THE "X" CCORDINATE DESIGNATED IN A SIMILAR MANNER).
IN THE "Z" DIRECTION THE CORE IS DIVIDED IN TO 61 AXIAL POINTS STARTING FROM THE TOP OF THE CORE.
1. F-QUT) INCLUDES'A TOTAL UNCERTAINTY OF 1.08
2. F-DH(N) INCLUDES A MEASUREMENT UNCERTAINTY OF 1.04
3. F(XY) IS EVALUATED AT THE MIDPLANE OF THE CORE.
4. QPTR - QUADRANT POWER TILT RATIO.

5. MAPS 3, 4 AND 5 WERE QUARTER-CORE MAPS. TAKEN FOR INCORE/EXCORE DETECfOR CALIBRATION AT 697 POWER.



Table 6.2

- SURRY UNIT 1 - CYCLE 10
COMPARISION OF thAéURED POWER DISTRIBUTIQN PARAMETERS
WITH THEIR TECHNICAL SPECIFICATIONS LIMITS

1Rl

F-Q(T) HOT " F-DH(N) HOT
CHANNEL FACTOR* CHANNEL FACTOR+

MAP -
NO.| MEAS| LIMIT|MARGIN| MEAS| LIMIT|MARGIN

(%) (%)

e

RASCIEY

2.152| 4.64 | 53.6.|1.498| 1.880| 20.3
2.036) 4.64 | 56.1 |1.484) 1.820] 18.5
1.822) 2.32 | 20.7 |1.488f 1.550{ 4.0

AN =

k4
:

* The Technical Specification's limit for the heat flux hot channel
factor, F-Q(T), is a function of core height. The value for
F-Q(T) listed above is the maximum value of F-Q(T) in the core.
The Technical Specification's limit listed above is evaluated at
the plane of maximum F-Q(T). The minimum margin values listed
above are the minimum percent difference between the measured
values of F-Q(T) and the Technical Specification's limit for each
map. The measured F-Q(T) hot channel factors include 8% total
uncertainty.

N FRESIR

A

* The measured values for the enthalpy rise hot channel factor,
F-dH(N), include 4% measurement uncertainty.

FERTEEN

R
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§ ' : SURRY UNIT 1 - CYCLE 10

ASSEMBLYWISE POWER DISTRIBUTION
Fid
3 29% POWER
>
= R P N M L X J ' [ F E D c 8
¥ ‘ . prEDICTED . V0.26 . 0.31 . 0.26 . . 'prepICTED .
: . MEASURED . . 0.26 . 6.30 ., 0.26 . . MEASURED .
i .PCT DIFFERENCE. . . =0.3, -0.%9 . -0.8 . PCT DIFFERENCE.
e ieereneareaaas e ey e e e e cereseretenenens
. . 0,33, 0.63.1.07 . 0.86 . 1.08 . 0.64 . 0.32 .
: . 2.0.-11.-1,9. -2.1.-2.0 .'-1.6 . -0.3 .
Jou3s . 1009 ) 122 . 1019 128 L 1l20 L 2022 L 109 L 0036

. 0.35 . 1.10 . 1.20 . 1.17 . 1.20 . 1.16 . 1.20 . 1.09 . 0.35 .
D16 . 0.6 . ~1.1 . ~1.6 . 4.0 . -3.4 . -1.6 . 0.4 . 1.6 .

0.35 . 0.79 . 1.25 . 1.22 . 1.27 . 1.32 . 1.26 . 1.21 . 1.23 . 0.76 . 0.3% .

0.36 . 0.79 . 1.26 . 1.21 . 1.2 . 1.28 . 1.20 - 1.16 . 1.21 , 0.76 . 0.36 .

2.0 . 0.6 . 0.9 . <1.1 . 2.5 . -3.2 . =4r6 . ~6s2 . =1.8 . =1.0 . =0.1 .

LY EP LR

1.11 . 1.25 . 1.23 , 1.20 . 1.30 . 1.28 , 1.29 . 1.18 . 1.21 , 1.23 , 1.09 . 0.33 .
1.13 , 1.26 . 1.22 . 1.20 . 1.3%¢ . 1,22 . 1,32 . 1.17 . 1.17 . 1.2) . 1.08 . 0.33 .
2.0. 0.4, -0.7.-0.2. 31. 4.6, 2.3. -1.0. -3.2, -1.9. 0.9 . ~0.2

. 0.33
7. . 0.3¢
2.0
1.23 . 1.23 ,1.20 . 1.20 ., 1.20 . 1.20 . 1.19 . 1.18 . 1.18 , 1.21 , 1.22 . 0.65
1.23 , 1.23 . 1.22 . 1.21 . 1.23 . 1.26 . 1.23 ., 1,20 . 1.17 . 1.19 . 1.21 . 0.6%
-6.3 ., 0,2. 1.4, 1.3, 3.0. 4.6. 4.1. 1.4 . -0.6. ~-1.2. -0.5. -0.7

0.66
0.66
~0.2

o
g

.1.11.1.21,1.28 . 1.30 , 1,20 . 1.01 . 1.23 . 1,00 . 1.18 . 1.22 . 1.25 . 1.20 . 1.10
0.27 . 1.11 . 1.18 . 1.28 . 1.32 , 1.22 . 1.06 . 1.29 . 1.05 . 1.22 . 1.2% . 1.26 . 1.19 . 1.09
2.1, -0.2,-2.1.-0.0, 1.4. 21. 31, 4.6. 5.7. %.1. 1.5, 0.8, -0.5.-1.2

0.26

1.26 . 1.3¢°, 1,29 ., 1.21 . 1.23 . 1.23 . 1.25 . 1.19 . 1.28 . 1.32 . 1.25 . 0.88
1.27 . 1.34 . 1.30 ., 1.22 . 1.27 . 1.29 . 1.29 . 1.25 . 1.31 . 1.32 . 1.24 . D.88
0.6 . 0.2. 1.0. 1.4. 3.1. 4.7, %.9. .5, 2.3, -0.0, ~1.0. -0.1
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l1.21 ., 1.28 . 1.30 , 1,20 . 1.01 . 1.27 . 1.05 . 1.23 . 1.31 . 1.25 . 1.19 . 1.11
.. 35. 1.9.-0.7. -0.8. 0.7

0.89
0.89
0.6

. 0.31
. 0.3
. 1.9
Lo.ze L 11
. 0.27 . 1.12

2.1. 0.,7.-0,2. 0,2. 0.2, 0.3. 0.4. 3.0

2 D I I I I N R I I S R RN
§ . 0.66 ,1.2%3 . 1.22 ,1.20 . 1.19 . 1.19 . 1.21 . 1.20 . 1.19 . 1.19 . 1.22 . 1.23 . 0.65
& . 0,65, 1.21 .1.21 . 1.19 . 1.18 . 1.20 . 1.23 . 1.23 . 1.22 . 1.20 . 1.22 . 1.22 . 0.65

. =1.6 -1.7 . -1.1 ., ~0.7 . -0.7 . 0.3 . 1.5 2.9. 2.2. 0.7, -0.5. -0.6 , -0.2
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LR B R L R R L R T R P P P P P PR R PR
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SUMMARY

i MAP NO: S1-10-01 DATE: 7/18/88 POHER: 297
CONTROL ROD POSITIONS: F-Q(T) = 2.152 QPTR:

e N

D BANK AT 158 STEPS F-DH(N) = 1.498

. 0.26 . 0.31 . 0.26 . . AVERAGE .

0.26
0.25
-1.2
0.31
0,31
1.5
0.26
0.27
2.8

NA 1.007 | NE 0.991
|

F(zZ) = 1.403 SK 0.998 | SE 1.005

FIXY) =1.622°
BURNUP

10 MHD/MTU A.0 = =5.39(%)

e

31

FIGURE 6.1

10

1

12

13

14




sty

u‘.‘;‘(:!-::.r.’.),'.

43

[E AN AL

&‘*‘.T

e

£

SURRY UNIT 1 - CYCLE 10

ASSEMBLYWISE POWER DISTRIBUTION

P N M L

. PREDICTED
«  MEASURED .
.PCT DIFFERENCE.

. 0.33 . 0.64
. 0.34 . 0.66

. 8.2 .

. 0.35 .1,08 .
. 0.36 . 1.10 . 1.20
. 3.6. 1.6.

. 0.35 . 0.78 . 1.24 .

0.37 . 0.79 . 1.23 ., 1.20 .

1.20
1.2

0.65 .
-2.0 . 2.0 .

"1.30
1.30
-0.7 . 0.4

~0.7 . 0.5

. 1.29
. 1.28
. =0.2
. 1.30
. 1.29
. =0.8

........
©
»
>

=1.6 . ~1.4 . -1.4

=-0.4

1.22
1.23
0.5

1.20

. l.22

1.1 .

1.2
1.21
0.3

1.20
1.19
-0.3

42% POWER
J WG F E ]

. 0.26 . 0.31 . 0.26
. 0.27 . 0.32 . 0.27
. 3.0. 2.9. 2.2

11 0066 . 0.33 .
S 1.10 . 0.90 . 1.11 . 0.66 . 0.33 .
D =01, 0.8, 1.9 .
119 1287 1019 L 121 L hes L
S1.18 . 1.20 . 1.16 . 1.22 .

-2.5 0.8

1
o
&

]
w
L]

o« .

1.28
1.19
-4.7

1.20
1.17 . 1.22 . 0.76
-2.5 . -0.7 . -0.1

1.2¢ . 1.28
. =1.6 . =2.7

1.29 . 1.19 . 1.21 . 1.22
1.18
0.4

1.31 1.18 . 1.21

1.5 -1.9 . ~1.1

1.19 . 1.20 . 1.18 . 1.20

1.23 . 1.22 . 1.18 . 1.19

a6 e .
-

MY M
N

(-]

3.4. 1.0. -0.4 . -1.0

‘118
1.23

U122 124
D120 . 1.24
3.9 . 1.7 . -0.4

1.24 . 1.00
> 1.06
L5

1.28 . 1.31
.5 . 1.30

2.6 . -1.1
"1.29 . 1.25
1.05 . 1.22 . 1.31 . 1.25

3.6 . 2.2, 2.1. 0.7
"1.20° 122 . 1020 . 1l21
1.23
1.2

1.23 . 1.20
1.29 . 1.28
. 4.5

1.19

4.2

1.02

1.2%
1.27
2.7
l1.21
1.23 . 1.23
1.7 . 2.1

.21
. 0.7 0.¢ . 0.0

1.23 . 1.24%

1.29 1.20

(v
~n
~

e 8 s e v » e o s s s s 8 s 8 e s s e s s s s s s e
v
N
L]

S 0.33.1.10 . 1.23 . 1.20 . 1.18 . 1.29 . 1.30 . 1.32 . 1.22 . 1.22 . 1.26
© 0.9, 0.9. 0.2 . 1.7 . 1.2 . -0.1. 0.8. 1.2. 1.0 . 0.4 . =0.2
T oiss o7 1i2s a2l D126 . 1033, 1.27 . 1.22 . 1.26 . 0.79
. 0.3 .0.78.1.21.1.19.1.24 . 1.52 ., 1,27 . 1.22 . 1.24 . 0.79
© 3.6 . 1.6 . 1.6 . =2.0 . -1.9 . =0.6 . =0.0 . =0.7 . =0.4 . 0.1
034 . 1l08 L 1.21 L1021 . 1,27 . 1.20 . 1.25 . 1.10 . 0.35
S 0.35.1.10.1.21.1.18.1.23.1.17 . 1.19 . 1.08 . 0.35
© 2.7, 2.1 .-0.0. =2.5 . =3,0 ., ~3.1 . -2.7 , 1.5 . 0.2

T 0us2 LT0ue6 . 1,15 . 0.61°. 1.12 . 0.66 . 0.35 .

0.33 . 0.67 . 1.16 . 0.90 . 1.08 . 0.6% . 0.52 .

T 2. 2.7. 3.3.-1.1.-3.6.-3.1. -2.6.
T TSTANDARD T R N 1 20N I T 2N Y 7 2

DEVIATION
=1.261

MAP NO: S1-10-02
CONTROL ROD POSITIONS

D BANK AT 171 STEPS

. 0.28 . 0.32., 0.26 .
3.3, 0.5, -3.8. .

DATE: 7/18/88

F-Q(T)

2.036 QPTR:

1.20 . 1.21 .

c

FIGURE 6.2

PREDICTED .
MEASURED .

«PCT DIFFERENCE.

0.33
0.33
1.1

0.65

1.11
1.09

0.65 .
-0.4 .

-1.7 .

0.26
0.26
-1.6

1.25 . 0.90 . 0.32
1.23 . 0.90 . 0.32
-1,9 . -0.3 . 2.2
REN TINE T T Y
L1as . 1.12 . 0.27
L1l . 0.9 . 4.1
Vilze ales T

1.21

0.65

4 ., -0.6

. 1.09 . 0.33 .
. 1.09 . 0.33 .
. =0.2 . -1.0 .,
. 0.35 .
. 0.35 .
. 0.2 .

AVERAGE .

1.6

POWER: 427

F-DH(N} = 1.484 NW 1.000 | NE 0.9B§

|
F(z)  =1.308 SH 1.005 | SE 1.007

FIXY) 1.443

BURNUP = 12 MWD/MTU A.0 =

32

-0.

119(%)
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. 0.30
. 1.5
- . 0.36
& . 0.37
? . 1.5
. 0.30
. 0.30
- . 1.5
& RPN

3
3
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SURRY UNIT 1 - CYCLE

10

ASSEMBLYWISE POWER DISTRIBUTION-

PREDICTED .
. MEASURED .
+PCT DIFFERENCE.

o
o
~
e
bt
o

HFP
M L K J H G F

270,30 . 0.36 . 0.20 .
. 0.30 , 0.37 . 0.30 .
. 1.3. 1.3, -0.1,

.34 . 0.66 . 1.13 . 0.99 . 1.14 . 0.68 .
.36 , 0.66 . 1.12 . 0.98 . 1.12 . 0.66 .
0.7 . -0.4 . -0.9 . -1.1 . -1.8, 2.4,

P I R R RN

E 0 [

FIGURE 6.3

B

. PREDICTED
. MEASURED
.PCT DIFFERENCE.

0.34¢ .,
0.3¢ .
-1.4 .

. 0.36 . 1,06 ., 1.17 . 1,18 . 1.26 . 1.18 . 1.18 .
. 0.36 ., 1.05 . 115 . 1,17 . 1.21 . 1.14 ., 1.15 . 1.05 . 0.36 .

0.2 .-1.1.-1.4.-0.9.-3.4,-3.3, -2.4.

1.06 . 0.36 .

-0.8, 0.2.

1.17 . 0.76 . 0.36
-1.3 . -1.1 . -0.8

-0.5. 0.1 .,-0.2. 3.1.-3.9. 0.8. -0.5,

. 0.35 ., 1,06 . 1.19 . 1.21 . 1.2 . 1.28 . 1.26 . 1.27 . 1.20 .
: 1.18 ., 1.20 . 1.30 . 1,21 . l.21 ., l.21 , 1.29 . 1.19 . 1.17 . 1.17

1.18 . 1,22 . 1,32 . 1.25 . 1.26 . 1.24 , 1.30 .

0.0. 1.5. 1.7. 3.1. 43, 31. 1.0,

. 1.22'.1.28 . 1.21 . 1,05 . 1.26 . 1.04 . 1.20 .
. 1,22 ,1.29 ., 1.2¢ . 1.08 , 1.31 . 1.09 . 1.26¢ .

-0.4 , -1.5, 0.1, 1,2. 2.0. 3.1. 43 . 64.9. 3.5,

1.29 . 1.26 . 1.21 . 1.26 . 1.26 . 1.26 . 1.20 .
.1.29 .1.27 . 1.23 . 1,29 . 1.33 . 1.31 . 1.25 .

¢.0.+-0.5.-0.1. 0.7. 1.¢. 3.1. 4.9. 64.7. 4.1,

. 0.66 . 1.15

. 1,22 .1.28.1.,21 . 1.04 , 1.26 . 1.056 . 1.21 .
. 1,22 ,1.29 .1.22 .1.06 . 1.31 . 1.10 . 1.2%4 .,
-0.2. 0.8. 1.0. 1.6. 4.4 . 55, 2.8,

1.18 . 1.20 . 1.29 ., 1.21 . 1l.21 . l.21 . 1.29

.1.17 . 1.20 . 1.30 . 1.23 . 1.26 . 1.25 . 1.33 .,
.-l2.-0.1. 0.6. 1.7. 3.0, 3.5, 2.5.
1.06 . 1.19 .'1.20 . 1.20 ., 1.27 ., 1.26 . 1,28 . 1.20 . 1.20 . 1.19
.1.18 ., 1.18 . 1.20 . 1,29 . 1.29 . 1.31 , 1.23 .

0.4, -0.2.-11.-0.2. 1.2. 2.1. 2.2, 1.8,

3.4 .

. 0,77 . 1.18 , 1.18 . 1l.22 . 1.29 . 1l.22 . 1.18 .,
0.37 . 0.78 . 1.17 , 1.17 . 1.22 . 1.30 . 1.23 , 1.18 .

1.7 .-11.-0.6.-0.0. 1.0. 0.5, -0.3.

. 0.36 .1.05 ., 1.17 . 1,19 ., 1.26 . 1.18 , 1.18 .
. 0.36 . 1.064 ., 1.6 . 1.18 . 1.264 , 1.14 . 1.14 .,

1.3 . -0.9. -0.6 . -0.3 . -1.8, -3.2, -3.1.,

1.20 . 1.19 . 1.06

-1.19 . 1.21 . 1.20 . 1.32 .1.21 . 1.28 . 1.19 . 1.18 . 1.16 . 1.04

-1.7 . -1.9 . ~1.2

1.18 . 1.16 . 1.15
-0.8 . -1.4 ., -1.6

1.21 . 1.21 . 1.18
1.23 . 1.20 . 1.16
1.1 . -0.8 ., -2.1
1.26
1.23
-2.2

1.27 . 1.28
1.29 . 1.26.
2.2 . -1.5
1.18
1.16
~1.4

1.27 . 1.22
1.30 . 1.21
2.0 . -0.9

1l.18
1.17
-0.6

1.20 . 1.18
1.21 . 1.18
6.9 . -0.0

1.06
1.06

0.1
1.20 . 0.79 . 0.36
1.20 . 0.79 . 0.37
-0.1. 0.2. 0.8

1.21 . 1.20
0.6 . 0.3

1.07 . 0.37 .
1.05 . 0.37 .
-1.8 . 0.6 .

. STANDARD .
. DEVIATION .
. =1.215 .

MAP NO: S1-10-06
CONTROL ROD POSITIONS: F-Q(T)

D BANK AT 225 STEPS . F=DH(N)

. 0.3¢ . 0.67 . 1,15 . 0.99 . 1.14 . 0.67 .
. 0.3¢ . 0.67 . 1,17 . 0.98 . 1.10 . 0.65 .
.-0.9 ., 0.1. 1.6 .-1.4 ., -3.3 ., -3.2.

. 0,30 , 0.37 ., 0.30 ,
. 0.31 . 0.36 . 0.29 .
. 1.6 ., -0.4, -3.64 ,

SUMMARY

DATE: 7/29/88

1.822

1.488
F(2Z) = 1.189
F(XY)

1.421
BURNUP

238 MWD/MTU

33

0.35 .
0.34 .
-3.1.

0.78 . 1.20 . 1.18 . 1.22 . 1l.28 . l.22 , 1.18 . 1.19 . 0.77 . 0.36 .
0.78 . 1.17 . 1.17 . 1.20 . 1.25 . 1.17 . 1.16 .
-0.8 ., -2,2 ., -~-1.3.-1.8.-2.5.-3.9. 1.9,

0.34
0.3¢
-0.6

0.67
0.66
-2.0

1.14 . 0.30 .

1.10
-3.1

0.99
0.97
-1.8

1.13
1.13
-0.7
0.67
0.67
-0.8

. 0.29
. -2.8
0.36
0.36
-0.8
0.30
0.20
1.4

0.3%
0.34
~0.3

. AVERAGE

.PCT DIFFERENCE.

1.6

POWER: 100%

qPTR:

NW 1.002 [ NE

0.990

SW 1.002 | SE

A.0 = -0.194(%)

1.006
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i . - - - 1-PT-28.11
. , ATTACHMENT 1
PAGE 1 of 19

i
.oR R
3 ! '
‘ SURRY POWER STATION UNIT 1 CYCLE 10 o A
;,. STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
I Test Description: Reactivity Computer Checkout
N Reference |. Proc No /Section: 1-PT-28.11 Sequence Step No 3
5 11 " Bank Positions (Steps) RCS'Temperature (°F): 547
Test ' Power Level (X F.P.): O
~Conditions| SDA: 225 SDB: 225 CA: 225 Other (specify):
(Design) CB: 225 CC: 225 CD: * - Below Nuclear Heating
i III - | Bank Positions (Steps) RCS Temperature (°F): S44.3
' Test 1 Power Level (% F.P.): O
Conditions| " SDA: 225 SDB: 225 CA: 225 Other (Specify):
31 (Actual) CB: 225 CC: 225 CD: |94 | Below Nuclear Heating «
~ Date/Time Test Performed:
} 7/14)¢y @ 1304
Measured Parameter Pc = Meas. Reactivty using p-computer
5 IV. (Description) Py = Inferred React from react period
X
% Pc = -+ ‘lﬁlfcm - 4O pem
g‘ Measured Value Pt = + 44 pem — w0 pom
' Test - D= o0 0.0%
” Results -
é . . Design Value -
= ) (Actual Conditions) | %D = {(p.-py)/p¢)} x 100X S 4.0%
% . : Design Value , : ,
E (Design Conditions) | %D = {(p.~py)/pe} x 100% < 4.0%
s — . Reference WCAP 7905, Rev. 1, Table 3.6
l v FSAR/Tech Spec Not Applicable
¥ Acceptance
3 Criteria
K Reference Not Applicable
k2 Design Tolerance is met : _ﬁ:?is —_NO
i VI Acceptance Criteria is met : _L~YES _NO
Comments -
4 * At The Just Critical Position
3 Allowable Range = t 4/0 pcm

1 ' Completed By: W, Evaluated By: _LMA_@‘“&
3 est Engineer /ﬁ ‘ﬁh/

Recommended for
! , Approval By :

NFO Engineer
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1-PT-28.11
ATTACHMENT 1
PAGE 2 of 19

JuL A e

SURRY POWER STATION UNIT 1 CYCLE 10

 STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Description: Critical Boron Concentration - ARO

1
Reference | Proc No /Section: 1-PT-28.11 Sequence Step No: 4
I Bank Positions (Steps) RCS Temperature ('F): 547
Test . - Power Level (X F.P.): 0
Conditions| SDA: 225 SDB: 225 CA: 225 Other (specify):
‘(Design) CB: 225 CC: 225 CD: 225 Below Nuclear Heating
III Bank Positions (Steps): RCS Temperature (°F): 544 o
Test Power Level (% F.P.): O
Conditions|{ SDA: 225 SDB: 225 CA: 225 Other (Specify):
(Actual) CB: 225 CC: 225 CD: 225 Below Nuclear Heating
Date/Time Test Performed:
Z7/15/88 O%45
Meas Parameter M
v (Description) (Cg) aRos Critical Boron Conc - ARO
Measured Valu (c ) " /5¢C 7 /717;
eas e B) ARO T y, :
Test /LD
Results Design Value
(Actual Cond) Cg = /6 /0 £ S0 S L%
Design Value : _ » '
{Design Cond) Cg =1610 + 50 ppm
Reference NE Technical Report No. 633
v FSAR/Tech Spec | aCg x Cp < 15,115 pcm
Acceptance >
Criteria Reference UFSAR Section 14.2.5
Design Tolerance is met s AYES _ NO
Acceptance Criteria is met : —YES __ NO
VI .
Comments | aCp = -7.80 pcm/ppm for preliminary analysis

alp= "~ 76/ ,ocm/p/,,,. for Firna/ dhd///s)l‘

Completed By:

HEA

TeéfiEnginee;'

Recommended for
Approval By :

Evaluated By: bl eone o

=

NFO Engineer
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1-PT-28.11
ATTACHMENT 3 of 19

o i
SURRY POWER STATION UNIT 1 CYCLE 10
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
I . Test Description: Isothermal Temperature Coefficient - ARO
Reference Proc No /Section: 1-PT-28.11 .. Sequence Step No: §
II Bank Positions (Steps) - RCS Temperature (°'F): 547
Test Power Level (% F.P.): O

Conditions SDA: 225 SDB: 225 CA: 225 Other (specify):
(Design) CB: 225 CC: 225 CD: 225 Below Nuclear Heating

111 Bank Positions (Steps) RCS Temperature (°*F): £46. 3
Test . Power Level (% F.P.): O
Conditions| SDA: 225 SDB: 225 CA: 225 Other (Specify):
(Actual) CB: 225 CC: 225 CD: &xrs Below Nuclear Heating

Date/Time Test Performed:
7-/5 -85 /o549

Meas Par ter 1S0
Iv (Description) | (& g )ppg Isothermal Temp Coeff - ARO
IS0
Test Measured Value | (a'q )apg = =3-22 pca/°F (Cg = /s ppm)
Results i
Design Value 1S0

(Actual Cond) (a1 Jppo = -4.©113.0pca/*F (Cy = /524 ppm)

IS0

- (a'7 )arg = -3.57 % 3.0 pem/°F
Design Value '
(Design Cond) (CB = 1610 ppm)
Reference NE Technical Report No. 633

v 1S0 Dop _
Acceptance| FSAR/Tech Spec | @ p < 0.80"pcm/*F @ Tp = <1.70 pcm/°F

Criteria

Reference TS 3.1, NE Technical Report No. 633
Design Tolerance is met : _LYES __NO
VI Acceptance Criteria is met : _&YES ___NO

Comments | * Uncertainty on aTygp = 0.5 pcm/°F (Reference: memorandum

from C. T. Snow to E. J. Lozito dated June 27, 1980).

Completed By:\_J: Evaluated By:/_Lm_A_\_‘M«b
Test Engineer .
Recommended for {/621;7 ;;;;:;/(//
Approval By : :

NFO Engineer
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ATTACHMENT 1
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W oATR

SURRY POWER STATION UNIT 1 CYCLE 10
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Description: Cntl Bank B Worth Meas.,Rod Swap Ref. Bank

|
Reference | Proc No /Section: 1-PT-28.11 Sequence Step No:6
II Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (% F.P.): O
Conditions| SDA: 225 SDB: 225 CA: 225 Other (specify):
(Design) CB:Moving CC: 225 CD: 225 Below Nuclear Heating
III Bank Positions (Steps) RCS Temperature ('F): 544>
Test . Power Level (% F.P.): 0
Conditions| .SDA: 225 SDB: 225 CA: 225 Other (Specify):
(Actual) CB:Moving CC: 225 CD: 225 Below Nuclear Heating
.Date/Time Test Performed:
7/15/88 0725
F
Measured Parameter | I p ; Integral Worth of Cntl Bank B,
(Description) All Other Rods Out
IV
: REF
Test Measured Value I'g = //39‘ ‘7‘ PEC+77
Results
Design Value REF -
(Actual Conditions) | I g = /2‘{'2—1 /2% ch
Design Value REF
(Design Conditions) | I g = 1242 + 124 pem
Reference NE Technical Report No. 633
If Design Tolerance is exceeded, SNSOC
: shall evaluate impact of test result
v FSAR/Tech Spec on safety analysis. SNSOC may specify
Acceptance that additional testing be performed.
Criteria
' Reference VEP-FRD-36A
Design Tolerance is met ;::Yi —NO
VI Acceptance Criteria is met S _NO
Comments

Coméleted By: Aja¢¢,/ fﬁ/c7~0

est‘Engineer

Evaluated By: _M&c—(

Recommended for

Approval By :

NFO Engineer
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SURRY POWER STATIOﬁ UNIT 1 CYCLE 10
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Description: Critical Boron Concentration - B Bank In

1
Reference } Proc No /Section: 1-PT-28.11 Sequence Step No:7
II Bank Positions (Steps) RCS Temperature (*F): 547
Test Power Level (X F.P.): 0O
Conditions| SDA: 225 SDB: 225 CA: 225 Other (specify): ‘
(Design) CB: 0 CC: 225 CD: 225 Below Nuclear Heating
III Bank Positions (Steps) RCS Temperature (°'F): 545.3
Test Power Level (% F.P.): O
" Conditions| SDA: 225 SDB: 225 CA: 225 Other (Specify):
(Actual) CB: 0 CC: 225 CD: 225 Below Nuclear Heating
D&te/Time Test Performed:
72/15/88 /314
Meas Parameter M
IV (Description) (CB)D; Critical Boron Conc - B Bank In
M .
Measured Value | (Cp)p = 19/8 PP
Test
Results Design Value ‘ .
(Actual Cond) | Cy = /408 27 pory
Design Value " Prev
(Design Cond) Cp = 1451 + ACB. t (10 + 145.1/|¢CB|)ppn
Reference NE Technical Report No. 633 )
v FSAR/Tech Spec | aCp x Cp S 15,115 pem
Acceptance
Criteria -Reference UFSAR Section 14.2.5
Design Tolerance is met : _?ES __NO
Acceptance Criteria is met : ~YES ___NO .
Vi
Comments | aCg = ~7.80 pcm/ppm for preliminary analysis
Prev M - :
%CB-'. ‘7,6/ ch/ Y ey /'er (I'MR/ dhﬂ//}‘/:s
Completed By: _ ?}" ul m . Evaluated By: L ﬁmcx_

TestlEngiheer

Approval By :

NFO Engineer
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1-PT-28.11
ATTACHMENT 1
PAGE 6 of 19

‘ L 4 e
B SURRY POWER STATION UNIT 1 CYCLE 10
g STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
' I Test Description: HZP Boron Worth Coefficent Measurement
g Reference Proc No /Section: 1-PT-28.11 Sequence Step No:7
11 Bank Positions (Steps) 'RCS Temperature (°F): 547
Test : Power Level (X F.P.): 0
% Conditions| SDA: 225 SDB: 225 CA: 225 Other (specify):
(Design) CB:Moving CC: 225 CD: 225 Below Nuclear Heating
} I1T Bank Positions (Steps) RCS Temperature ('F): S%5. 3
i - Test Power Level (% F.P.): 0
Conditions{ SDA: 225 SDB: 225 CA: 225 Other (Specify):
(Actual) CB:Moving CC: 225 CD: 225 Below Nuclear Heating
Date/Time Test Performed:
7/15/88 IBYS
Measured Parameter
v (Description) aCp, Boron Worth Coefficient
~ Measured Value aCp = -7, G/ focs . :
B %
. . Test f’ /,70
L' Results ,
Design Value
(Actual Conditions) | o€y = =~ 28D 2078 P cr fops
¢ Design Value |
(Design Conditions) aCp = -7.80 + 0.78 pco/ppm
i Reference .| NE Technical Report No. 633
§ FSAR/Tech Spec aCp x Cg < 15,115 pea
¢ \%
Acceptance
i Criteria Reference UFSAR Section 14.2.5
%
i Design Tolerance is met : 2 YES __NO
§ VI - | Acceptance Criteria is met : —YES __NO
’ Comments
]
1
z 3
3 Completed By: %AJ QﬁL Evaluated By: Mé‘m(

} Test {Eﬁgineer

Recommended for W
1 Approval By:

3 NFO Engineer
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A » ATTACHMENT 1

SURRY POWER STATION UNIT 1 CYCLE 10

PAGE 7 of 19
4 188

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Cntl Bank D Worth Measurement-Rod Sﬁap

I - Test Description:
Reference Proc No /Section: 1-PT-28.11 . Sequence Step No:9
II Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (% F.P.): O
Conditions SDA: 225 SDB: 225 CA: 225 Other (specify):
(Design) CB:Moving CC: 225 CD:Moving| Below Nuclear Heating
111 Bank Positions (Steps) RCS Temperature (*F): $%% 3
Test Power Level (% F.P.): O
Conditions| SDA: 225 SDB: 225 CA: 225 Other (Specify):
(Actual) | CB:Moving CC: 225 CD:Moving| Below Nuclear Heating
Date/Time Test Performed:
7)5/88 1¢RE
Meas Parameter RS
(Description) Ip ; Iat Worth of Cntl Bank D-Rod Swap
v RS (Adj. Meas. Crit. Ref Bank
Test Measured Value | Iy = /077 Position =20 steps)
Results
Design Value (Adj. Meas. Crit. Ref Bank
(Actual Cond) Ip =//7¢% Position =/9¢ steps)
. RS_ . .
Design Value Ip = 1120 + 168 pcm (Critical Ref Bank
(Design Cond) ' Position = 194 steps)
Reference NE Technical Report No. 633, VEP-FRD-364A,
NFO-TI-2.2A
If Design Tolerance is exceeded, SNSOC
shall evaluate impact of test result on
v FSAR/Tech Spec | safety analysis. SNSCC may specify that
Acceptance additional testing be performed.
Criteria
Reference VEP-FRD-36A
Design Tolerance is met ~«/§ES
VI Acceptance Criteria is met —YES ] ___NO
Comments

Completed By: ZZ%/

Evaluated By: o#isCecuwpe

/Test Engineer

Recommended for
spproval By : ZAII .ttt

NFO Engineer
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 SURRY POWER STATION UNIT 1 CYCLE 10

STARTUP PHYSICS TEST RESULTS

AND EVALUATION SHEET

I | Test Description: Cntl Bank C Worth Heasurement-Rod Swap-
Reference Proc No /Section: 1-PT-28.11 . -Sequence Step .No:10
II Bank Positions (Steps) RCS Temperature (°F): 547
Test , : Power Level (% F.P.): 0
Conditions| SDA: 225 SDB: 225 CA: 225 Other (specify):
(Design) CB:Moving CC:Moving CD: 225 Below Nuclear Heating
I1I Bank Positions (Steps) RCS Temperature ('F): ¥4 §
Test Power Level (X F.P.): O
Conditions| SDA: 225 SDB: 225 CA: 225 Other (Specify):
(Actual) CB:Moving CC:Moving CD: 225 Below Nuclear Heating
Date/Time Test Performed:
7/15/88 [507
Meas Parameter RS : _ o
(Description) Ic ; Int Worth of Cntl Bank C-Rod Swap
IV , ‘ RS - (Adj. Meas. Crit. Ref Banmk
Test Measured Value | Ip = 2 ‘f Position =/5¢ steps)
Results -
Design Value RS (Adj. Meas. Crit. Ref Bank
(Actual Cond) Ic = 8’2 ‘/' Position = /43 steps)
RS
Design Value- I =831 % 125 pco (Critical Ref Bank -
(Design Cond) Position = 143 steps)
Reference NE Technical Report No. 633, VEP-FRD -364,
' NFO-TI-2.2A
If Design Tolerance is exceeded, SNSOC
shall evaluate impact of test result on
V' FSAR/Tech Spec | safety analysis. SNSOC may specify that
Acceptance ’ additional testing be performed.
Criteries .
Reference VEP-FRD-36A
Design Tolerance is met : :E;SES —NO
VI Acceptance Criteria is met : —«—YES __NO
Comments -

Completed By:

(Koo

Tést Engiﬂeer

Recommended for

Evaluasted By: @i/ vonc e

T 2m

Approval By :

NFO Engineer
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w4
SURRY POWER STATION UNIT 1 CYCLE 10
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
I Test Description: Cntl Bank A Worth Measurement-Rod Swap
Reference |© Proc No /Section: 1-PT-28.11 ~ Sequence Step No: 11
II Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (¥ F.P.): 0O
Conditions| SDA: 225 SDB: 225 CA:Moving| Other (specify):
(Design) CB:Moving CC: 225 CD: 225 Below Nuclear Heating
I1I Bank Positions (Steps) RCS Temperature ('F): $¥¢.0
Test - Power Level (% F.P.): O
Conditions SDA: 225 SDB: 225 CA:Moving| Other (Specify):
(Actual) CB:Moving CC: 225 CD: 225 Below Nuclear Heating
Date/Time Test Performed:
7/15/88 1637

Meas Parameter RS
(Description) Ip s Int Worth of Cntl Bank A - Rod Swap

Iv ‘ RS 29 (Adj. Meas. Crit. Ref Bank
~ Test Measured Value | I, = ? Position = 79 steps)
Results
Design Value RS . (Adj. Meas. Crit. Ref Bank
(Actual Cond) I, = 353 Position = g steps)
RS
Design Value I, =352 % 100 pcm (Critical Ref Bank
(Design Cond) Position = 80 steps)
Reference NE Technical Report No. 633, VEP-FRD-36A,
NFO-TI-2.2A

I1f Design Tolerance is exceeded, SNSOC
shall evaluate impact of test .result on

v FSAR/Tech Spec | safety analysis. SNSOC may specify that
Acceptance additional testing be performed.
Criteria
Reference VEP-FRD-36A
Design Tolerance is met : ;::?is ]
Vi Acceptance Criteria is met : —YES __NO
Comments

Completed By: §22265204cf/ Evaluated By: 42222&22252&&13:4r
Test fngineer
Recommended for m‘_
Approval By :

NFO Engineer
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SURRY POWER STATION UNIT 1 CYCLE 10 Fh_ ' W
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
I Test Description: Shutdown Bank B Worth Meas. - Rod Sdap
Reference Proc No /Section: 1-PT-28.11 Sequence Step No: 12
II Bank Positions (Steps) RCS Témperature (°F): 547
Test Power Level (% F.P.): O
Conditions{ SDA: 225 SDB:Moving CA: 225 Other (specify):
(Design) CB:Moving CC: 225 CD: 225 Below Nuclear Heating
I11 Bank Positions (Steps) RCS Temperature (°F): 5¥#£.5
Test Power Level (% F.P.): O
Conditions| SDA: 225 SDB:Moving CA: 225 Other (Specify):
(Actual) CB:Moving CC: 225 CD: 225 Below Nuclear Heating
Date/Time Test Performed:
7//5/88 17/0
Meas Parameter RS
(Description) ISB; Int Worth of Shutdown Bank B-Rod Swap
IV RS (Adj. Heas. Crit. Ref Bank
Test Measured Value | Igp = 777 Position = /§3 steps)
Results
Design Value RS (Adj. Meas. Crit. Ref Bank
(Actual Cond) Isg = ?7& Position =/7 (0 steps)
RS
Design Value Igg = 988 148 pcm  (Critical Ref Bank
(Design Cond) ' Position = 170 steps)
Reference NE Technical Report No. 633, VEP-FRD-36A,
NFO-TI-2.2A
If Design Tolerance is exceeded, SNSOC
shall evaluate impact of test result on
\'} FSAR/Tech Spec | safety analysis. SNSOC may speécify that
Acceptance "additional testing be performed.
Criteria
Reference VEP-FRD-36A
Design Tolerance is met J::YES 1
VI Acceptance Criteria is met ~—YES __NO
Comments

Completed By:

ﬂ@/

est Englneer

L d

Evaluated By: @ cdliirmey
Recommended for %%]4«
Approval By :

NFO Engineer
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SURRY POWER STATION UNIT 1 CYCLE 10
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
I Test Description: Shutdown Bank A Worth Meas. - Rod Swap -
Reference [ Proc No /Section: 1-PT-28.11 Sequence Step No: 13 v
II Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (X F.P.): 0
Conditions| SDA:Moving SDB: 225 CA: 225 Other (specify):
(Design) CB:Moving CC: 225 CD: 225 Below Nuclear Heating
111 Bank Positions (Steps) RCS Temperature ('F): S ¥4 5
Test . Power Level (¥ F.P.): O
Conditions| SDA:Moving SDB: 225 CA: 225 Other (Specify):
(Actual) | CB:Moving CC: 225 CD: 225 Below Nuclear Heating
Date/Time Test Performed:
7//5/88 1749
Meas Parameter RS
(Description) Igp; Int Worth of Shutdown Bank A-Rod Swap
1V RS (Adj. Meas. Crit. Ref Bank
Test Measured Value | Ig, = g 77 Position = /4 ¥steps)
Results . :
Design Value RS (Adj. Meas. Crit. Ref Bank
(Actual Cond) ISA = /002 Position =/ 7> steps)
RS
Design Value Igp = 999 & 150 pcm (Critical Ref Bank
(Design Cond) Position = 172 steps)
Reference NE Technical Report No. 633, VEP- FRD -36A,
NFO-TI-2.2A
If Design Tolerance is exceeded, SNSOC
. shall evaluate impact of test .result on
v FSAR/Tech Spec | safety analysis. SNSOC may specify that
Acceptance : additional testing be performed.
Criteria
Reference VEP-FRD-36A
Design Tolerance is met “’Y%S
VI Acceptance Criteria is met v’YﬁS
Comments

Completed By:

ﬁ/&«/

Evaluated By: 2 ernce

Aest Engineer

Recommended for
Approval By :

Vi 2

NFO Engineer
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Jur 4 1988

SURRY POWER STATION UNIT 1 CYCLE 10
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

1 Test Description: Total Rod Worth - Rod Swap :
Reference Proc No /Section: 1-PT-28.11 Sequence Step No: 13
II Bank Positions (Steps) RCS Temperature (°F): 547 -
Test — Power Level (X F.P.): 0
Conditions|SDA:Moving SDB:Moving CA:Moving| Other (specify): ‘
(Design) | CB:Moving CC:Moving CD:Moving| Below Nuclear Heating
II1I Bank Poéitions (Steps) RCS Temperature (°F): 359*51:?
Test . Power Level (% F.P.): O
Conditions |SDA:Moving SDB:Moving CA:Moving|{ Other (Specify): '
(Actual) | CB:Moving CC:Moving CD:Moving| Below Nuclear Heating
Date/Time Test Performed:,y;/ /85 3
07/5/38 272007
'Meas Parameter N
(Description) Itotgli Int Worth of All Banks - Rod Swap
1v :
Test Measured Value | Ip, a1 = S/72 "
Results
Design Value
(Actual Cond) Irotal] = S5RT
Design Value Ipotal = 5532 £ 553 pem
(Design Cond)
Reference NE Technical Report No. 633, VEP-FRD-36A,
NFO-TI-2.2A
ff Design Tolerance is exceeded, SNSOC
shall evaluate impact of test result on
v FSAR/Tech Spec | safety analysis. SNSOC may specify that
Acceptance additional testing be performed.
Criteria .
Reference VEP-FRD-36A
Design Tolerance is met : ~—YES ___NO
VI .| Acceptance Criteria is met : —YES _NO

Comments’

Completed By: | xézVQEiaqu’// '

Evaluated By: @l vence

Test Engiﬂeer

Recommended for W“
Approval By :

NFO Engineer

A-13
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PAGE 13 of 19

SURRY POWER STATION UNIT 1 CYCLE 10

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

L ABE

I Test Description: M/D Flux Map - Low power :
Reference Proc No / Section: 1-PT-28.2, 1-0P-57 Sequence Step No: 41
11 Bank Positions (Steps) RCS Temperature (°F):T F +1
Test Power Level (% F.P.): <30
Conditions SDA: 225 SDB: 225 CA: 225 Other (specify)
(Design) CB: 225 CC : 225 CD: * | Must have 2 38 thimbles
CIII Bank Positions (Steps) RCS Temperature(°F): $$ 2 °F
Test - - Power Level (X F.P.): 29 7,
Conditions| SDA: 225 .SDB: 225 CA: 225 Other (Specify)
(Actual) CB : 225 CC : 225 CD: /5%
Date/Time Test: 7//3’/9V | 4ﬂ Z ': Z
Performed: @ 6637
MAX. REL | NUC ENTHAL;|TOTAL HEAT| QUADRANT
v Meas Parameter| ASSY PWR RISE HOT | FLUX HOT |POWER TILT
(Description) % DIFF CHAN FACT |CHAN FACT RATIO
(M-P)/P F-dH(N) F-Q(T) QPTR
3‘.‘7%&%;‘:. .
Test Measured Value -.‘._3%4.“1&\ /’ 1/75/ ’7. /5,2 /’ 007/
es i-is e P 2el
Results - .
Design Value :‘;j::,‘(,,
(Design Conds)| c, =asy. pro NA NA £ 1.024 **
WCAP-7905 WCAP-7905
Reference REV.1 NONE NONE REV.1
N v ‘
v FSA.R/TeCh Spec NONE FAHS1.55(14.3(1-P)}| Fed> s ¢6a# x K2 NA
Acceptance
Criteria :
Reference NONE TS 3.12 TS 3.12 TS 3.12
Design Tole;ance is met : VYES __NO
Acceptance Criteria is met : _J~YES __|
VI -
Comments | * As Required

**The design value of QPTR is the sum of the .004 design
prediction tilt and the 1.02 uncertainty identified in

WCAP-7905.

Completed By: (7”

est Englneer

Evaluated By:

Recommended
Approval

for

By : 2l S pnre

NFO Engineer
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Jup 4

SURRY POWER STATION UNIT 1 CYCLE 10
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: M/D Flux Map-At Power -
Reference " Proc No / Section: 1-PT-28.2, 1-0P-57 Sequence Step No: 43
II Bank Positions (Steps) = RCS Temperature (°'F):Tppp t1
Test - Power Level (% F.P.): Ezgo
"Conditions| SDA: 225 SDB: 225 .CA: 225 Other (specify)
(Design) CB : 225 CC : 225 CD: * Must have 2 38 thimbles
I1I Bank Positions (Steps) RCS Temperature(°F): 556 °F
Test Power Level (¥ F.P.): 42%
Conditions| SDA: 225 SDB: 225 CA: 225 Other (Specify):
(Actual) | CB : 225 CC : 225 CD: (7] _ . .
47 Toblos T fCesnt
Date/Time Test: 7//8/??
Performed: @ 22149 '
MAX. REL | NUC ENTHAL|TOTAL HEAT| QUADRANT
IV Meas Parameter| ASSY PWR RISE HOT | FLUX HOT |[POWER TILT
(Description) % DIFF ~CHAN FACT |CHAN FACT RATIO
(M-P)/P F-dH(N) - F-Q(T) QPIR
. S (T bee 22
M d Value| 2 & =57
Test " |k /A8 | 2.03¢C | [ 00k
Results . i@k L2
| Design Value | 1mirne]
(Design Conds)| c, »usy. meo NA NA < 1.02
WCAP-7905 IWCAP-7905
Reference REV.1 NONE NONE REV.1
Fo(2d & 6.64 n KX2D
Nnc1.85(14.501-M)] Fer P30S
v FSAR/Tech Spec| NONE [ |fn®wsssescol g
Acceptance -
Criteria )
Refereéence NONE TS 3.12 TS 3.12 TS 3.12
Design Tolerance is met : _V_‘ﬁs __No
Acceptance Criteria is met : _~YES __NO
VI
Comments | * As Required
Completed By: Evaluated By:‘f_ﬁ_&é«@

Recommended for
Approval By :
: ) NFO Engineer




FHGE

SesiZad T

1-pPT-28.11
ATTACHMENT 1
PAGE 15 of 19

4 1988
SURRY POWER STATION UNIT 1 CYCLE 10 Jut
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
I - Test Descriétion: M/D Flux Map-At Power,NI Calibration
" Reference Proc No / Section: 1-PT-28.2, 1-0OP-57 Sequence Step No: 44
11 Bank Positions (Steps) RCS Temperature ('F):TRE %1
Test Power Level (%X F.P.): ~ §0

Conditions| SDA: 225 SDB: 225 CA: 225 Other (specify): *
(Design) CB : 225 CC : 225 CD: **

III Bank Positions (Steps) RCS Temperature('F): S¢€5 °F
Test , Power Level (% F.P.): ¢8. 6%
Conditions|{ SDA: 225 SDB: 225 CA: 225 Other (Specify):

(Actual) CB : 225 CC : 225 CD: |99 _ —p'
Yy ot pragp = 217 - Lbls
Date/Time Test: 7/29/?8’ .

Performed: ~ oli2
MAX. REL | NUC ENTHAL|TOTAL HEAT| QUADRANT
v Meas Parameter| ASSY PWR RISE HOT | FLUX HOT  |POWER TILT
(Description) % DIFF CHAN FACT |CHAN FACT RATIO
(M-P)/P F-dH(N) F-Q(T) QPTR
Measured Value /U/A /«J/A /(//A AI/A
Test
Results
Design Value | I /%% . .
(Design Conds) o‘.unfun) NA NA £ 1.02
WCAP-7905 WCAP-7905
Reference REV.l NONE NONE REV.1
N . v e
v FSAR/Tech Spec| NONE  (fasst.sstis Dl wnizasauay  ny
Acceptance
Criteria
Reference NONE TS 3.12 - TS 3.12 TS 3.12
Design Tolerance is met : _‘:ﬁs _NO
Accéptance Criteria is met : _«YES __NO
VI

Comments | * Must have at least 38 thimbles for & full-core flux map, or
at least 16 thimbles for a quarter-core flux map.
** As Required

T A L
Completed By: N\ f:\\}. Evaluated By: _Z/
Test Engineer "
Recommended for /ﬂ'fﬂ/’?/
Approval By : -

NFO Engineer

A-16
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SURRY POWER STATION UNIT 1 CYCLE 10
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

o 4

I Test Description: M/D Flux Map-At Power,NI Calibration
Reference Proc No / Section: 1-PT-28.2, 1-0OP-57 Sequence Step No: 45
II Bank Positions (Steps) RCS Temperature ('F):Tgpp +1
Test Power Level (% F.P.): ~ 70
Conditions| SDA: 225 SDB: 225 CA: 225 Other (specify): *
(Design) CB : 225 CC : 225 CD: *»*
. ) . Y oL
III Bank Positions (Steps) RCS Temperature('F): £¢&
Test Power Level (% F.P.): g9 4 7
Conditions)| SDA: 225 SDB: 225 CA: 225 Other (Specify): .
(Actual) | CB : 225 CC: 225 CD: /§O - : ,_2_,.-,-;[”,,,/,&4
Date/Time Test: 7/?—0/5?3
Performed: @ 0309
MAX. REL | NUC ENTHAL|TOTAL HEAT| QUADRANT
v Meas Parameter{ ASSY PWR RISE HOT | FLUX HOT |POWER TILT
(Description) % DIFF CHAN FACT |(CHAN FACT RATIO
: (M-P)/P F-dH(N) F-Q(T) QPTR
Measured Value A//A /U//d' /J/A ////4
Test
Results
Design Value | {1Z'~ :;(::
(Design Conds)| o, « uny.'se.: NA NA £1.02
WCAP-7905 WCAP-7905
Reference REV.1 NONE NONE REV.1
. N \
v FSAR/Tech Spec| NONE | 30%3(DR rdsaaseunl gy
Acceptance
Criteria
Reference NONE TS 3.12 TS 3.12 TS 3.12
Design Tolerance is met : _:ﬁiis __NO
Acceptance Criteria is met : _&~YES ___NO
VI :
Comments | * Must have at least 38 thimbles for a full-core flux map, or

at least 16 thimbles for a quarter-core flux map.

#* As Required

Completed By:@é&M_
est Engineer

N ,‘
[N

/
Evaluated By: _zmlé_&g{_wu}

Recommended for
Approval By :

P2 T ¥

NFO

Engineer
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SURRY POWER STATION UNIT 1 CYCLE 10
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
I | Test Description: M/D Flux Map-At Power,NI Calibration
"Reference Proc No / Section: 1-PT-28.2, 1-OP-57 Sequence Step No: 46
II Bank Positions (Steps) RCS Temperature (°F):Tgpp 11
Test Power Level (% F.P.): ~ 70
Conditions| SDA: 225 §SDB: 225 CA: 225 Other (specify): *
(Design) CB : 225 CC : 225 CD: **
111 Bank Positions (Steps) RCS Temperature('F): 5 65 F
Test Power Level (% F.P.): &§-/ 7%
Conditions| SDA: 225 SDB: 225 CA: 225 Other (Specify): .
(Actual) CB : 225 CC : 225 CD:_J0% »
— 1o - Core ey - 207’)&-‘1'["" |
Date/Time Test: 10@&2/9&’ .
Performed: @ o509 '
) MAX. REL | NUC ENTHAL|TOTAL HEAT] QUADRANT
IV Meas Parameter|{ ASSY PWR RISE HOT | FLUX HOT |POWER TILT
(Description) % DIFF CHAN FACT |CHAN FACT RATIO
(M-P)/P F-dH(N) F-Q(T) QPTR
Measured Value /1//,4 N/,4 IU/A' }///4
Test
Results .
Design Value *z:' 2o
(Design Conds)| &, um 'res NA NA < 1.02
WCAP-7905 WCAP-7905
Reference REV.1 NONE NONE REV.1
N o r'z K7
v FSAR/Tech Spec| NONE  [Thssh:3stw- (i) WORSESTRER| gy
Acceptance
Criteria
Reference NONE TS 3.12 TS 3.12 TS 3.12
Design Tolerance is met ._jzfis —NO
Acceptance Criteria is met &< YES __NO
VI '
Comments | * Must have at least 38 thimbles for a full-core flux map, or
at least 16 thimbles for a quarter-core flux map.
** As Required '

Evaluated By:‘TZ;;:/¢4EZ;a~é;aL¢>
Pt

NFO Engineer

Completed By:

Test Engineer
Recommended for
Approval By :

A-18
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| “yor 4 1968
SURRY POWER STATION UNIT 1 CYCLE 10
STARTUP'PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: M/D Flux Map - HFP, ARO, Eq. Xe
Reference |- Proc No / Section: 1-PT-28.2, 1-0OP-57 Sequence Step No: 47
II Bank Positions (Steps) RCS Temperature ('F):TRE +1
Test "Power Level (% F.P.):95 % 5
Conditions| SDA: 225 SDB: 225 CA: 225 Other (specify): Eq. Xe.
(Design) CB : 225 C€C : 225 CD: * Must have 2 38 thimbles
I1I Bank Positions (Steps) RCS Temperature('F): &74°F
Test Power Level (X F.P.): ,0o0 gz,
Conditions| SDA: 225 SDB: 225 CA: 225 Other (Specify):
(Actual) CB : 225 CC : 225 CD: ZRS : ‘ w,
Y5~ Tl et
Date/Time Test: o7/29/stv @
Performed: /& Bo
, MAX. REL | NUC ENTHAL|TOTAL HEAT| QUADRANT
1v Meas Parameter| ASSY PWR RISE HOT | FLUX HOT |{POWER TILT
(Description) % DIFF CHAN FACT |CHAN FACT RATIO
(M-P)/P F-dH(N) F-Q(T) QPTR
%o o P.20.9
i¥i$§~ a:L ) ' :
. Measured Value| ;s .2 £eo9 /,‘/S’S/ [ K22 / 00EO
Test Lo Ll N ‘
Results
Design Value :iz:::t:::
(Design Conds) (ﬂ:lnp%;d NA NA <€ 1.02
WCAP-7905 WCAP-7905
Reference REV.1 NONE NONE REV.1
v FSAR/Tech Spec| NONE s sstiesaom) o ssme i)
Acceptance
Criteria - :
i Reference NONE TS 3.12 TS 3.12 TS 3.12
Design Tolerance is met : _YES __NO
Acceptance Criteria is met : __«YES ___NO
VI
Comments | * As Required

Completed By:

Test Engineer

Evaluated By:"/ ‘gél’?o—ﬁ&u}

Recommended for

BE ) e

NFO Engineer

Approval By :




VIRGINIA ELECTRIC AND POWER COMPANY

RicaMonD, VIRGINIA 283261

October 28, 1988

U. S. Nuclear Regulatory Commission Serial No. 88-649
Attn: Document Control Desk NO/BDM:v1h R1
Washington, D.C. 20555 Docket Nos. 50-280
' 50-281
License Nos. DPR-32
DPR-37
Gentlemen:

VIRGINIA ELECTRIC AND POWER COMPANY
SURRY POWER STATION UNITS 1 AND 2
SURRY UNIT 1, CYCLE 10 STARTUP PHYSICS TESTS REPORT

For your information, enclosed are five copies of the Virginia Electric and
Power Company Topical Report VP-NOS-41, "Surry Unit 1, Cycle 10 Startup Physics
Tests Report" with an errata sheet. This report was due October 12, 1988, per
Technical Specification 6.6. As discussed with the NRC Project Manager, we
inadvertently missed the date due to an administrative oversight in the
tracking process. This oversight has been corrected by discussing the
reporting requirements of this type report with the affected personnel.

W. R. Cartwright
Vice President - Nuclear

Attachments

cc: U. S. Nuclear Regulatory Commission
Region II
101 Marietta Street, N.W.
Suite 2900

Atlanta, Georgia 30323

Mr, W. E. Holland
NRC Senior Resident Inspector
Surry Power Station

Mr. Chandu P. Patel

NRC Surry Project Manager jj:z;;CO
Project Directorate II-2

Division of Reactor Projects - I/ID 1
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