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CLASSIFICATION/DISCLAIMER

The data, techniques, information, and conclusions in this report have been prepared solely
for use by Dominion (the Company), and they may not be appropriate for use in situations other
than those for which they have been specifically prepared. The Company therefore makes no claim
or warranty whatsoever, €xpress 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, information, or conclusions in it. By making this report available, the Company
does 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 disclaimers of warranties provided herein. In no event shall the
Company be liable, under any legal theory whatsoever (whether contract, tort, warranty, or strict or
absolute liability), for any property damage, mental or physical injury or death, loss of use of
property, or other damage resulting from or arising out of the use, authorized or unauthorized, of

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

This report presents the analysis and evaluation of the physics tests which were performed to
verify that the Surry Unit 2, Cycle 18 core could be operated safely, and makes an initial evaluation
of the performance of the core. It is not the intent of this report to discuss the particular methods of
testing or to present the detailed data taken. Standard testing 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 Swry Power Station. Therefore, only a cursory discussion of these
items is included in this repott. The analyses presented include a brief summary of each test, a
comparison of the test results with design predictions, and an evaluation of the results.

The Surry Unit 2, Cycle 18 startup physics tests results and evaluation sheets are included as
an appendix to provide additional information on the startup test results. Each data sheet provides
the following information: 1) test identification, 2) test conditions (design), 3) test conditions
(actual), 4) test results, 5) acceptance criteria, and 6) comments concerning the test. These sheets
provide a compact summary of the startup test results in a consistent format. The design test
conditions and design values (at design conditions) of the measured paremeters were completed
prior to the startup physics testing. The entries for the design values were besed on the calculations
performed by Dominion's Nuclear Analysis and Fuel Group (Reference 1). During the tests, the
data sheets were used as guidelines both to verify that the proper test conditions were met and to
facilitate the preliminary comparison between measured and predicted test results, thus enabling a

quick identification of possible problems occurring during the tests.
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SECTION 1
INTRODUCTION AND SUMMARY

On March 24, 2002 Unit No. 2 of the Surry Power Station shut down for its seventeenth
refueling. During this shutdown, 101 of the 157 fuel assemblies in the core were replaced with 60
fresh assemblies, 40 twice burned assemblies from Surry Unit 1, and one additional twice burned
assembly from Surry Unit 2. The Cycle 18 core consists of 8 sub-batches of fuel: two, batches
loaded fresh in Cycle 17 (batches 19A and 19B); one batch:-loaded from Cycle 15 (batch 16B); three
batches previously burned in Surry Unit 1 (batches S1/17B, S1/18A, and S1/18B); and two fresh

batches (batches 20A and 20B). The fresh batches are of a similar design to the Westinghouse batch

19 fuel (fresh fuel in Cycle 17).

In Cycle 18, a BPRA product with an active absorber length of 127.1 inches is used. Cycle
18, similar to Cycle 17, incorporated the burnable poison rod design made of B4C in Alumina,
which is available in .various enrichments of B4C. There are no thimble plugging devices, flux

suppression inserts, or secondary sources inserted in S2C18.
The core loading pattern is shown in Figure 1.1. Figure 1.2 identifies the location and

number of burnable poison rods for Cycle 18. The available incore moveable detector locations

used for the flux map analyses are identified in Figure 1.3. Beginning of cycle fuel assembly
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burnups are given in Figure 1.4 and documented in Reference 6. Figure 1.5 identifies the location

and number of control rods in the Cycle 18 core.

On April 20, 2002 at 11:59, the Cycle 18 core achieved initial criticality (Reference 11).
Prior to and following criticality, startup physics tests were performed as outlined in Table 1.1. A

summary of the results of these tests follows:

The measured drop time of each control rod was within the 2.4 second limit of Technical

Specification 3.12.C.1.

The RMAS Reactivity computer, described in Reference 10, was used for the S2C18 startup.
Individual control rod bank worths were measured using the rod swap technique (References 2 and
5). The sum of the individual measured control rod bank worths was within 2.9% of the design
prediction and the reference bank wortb was within 1.2% of its design prediction. The other control
rod banks were within 7.9% (Bank “C”) of the design predictions. These results are within the
design tolerances of *15% for individual banks worth more than 600 pcm (*10% for the rod swap

reference bank worth), *100 pcm for individual banks worth 600 pcm or less, and *10% for the sum

of the individual control rod bank worths.

Measured critical boron concentrations for two control bank configurations were within 27
ppm of the design predictions. These results were within the design tolerances and alsc met the

Technical Specification 4.10.A criterion that the overall core reactivity balance shall be within *1%

Ak/k of the design prediction.
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The boron worth coefficient measurement was within 6.0% of the design prediction, which

is within the design tolerance of *10%.

The measured isothermal temperature coefficient (ITC) for the all-rods-out: (ARO)
configuration was within 0.8 pem/°F of the design prediction. This result is within the design
tolerance of *3 pem/°F. The measured ITC of —0.51 pem/°F meets the Core Operating Limits
Report (COLR) 2.1.1 criterion that the moderator temperature coefficient (MTC) be less than or
equal to +6.0 pcm/°F. When the Doppler temperature coefficient and a 0.5 pcm/°F uncertainty are
accounted for in the MTC limit, the MTC requirement is satisfied as long as the ITC is less than or

equal to +3.81 pcm/°F.

Measured core power distributions were within established design tolerances. Generally, the
measured core power distributions were within 4.0% of the design predictions for relative assembly
powers greater than or equal to 0.9, and within 4.4% of the design predictions for relative assembly
powers less than 0.9. The heat flux hot channel factors, F-Q(Z), and enthalpy rise hot channel

factors, F-DH(N), were within the limits of COLR Sections 2.3 and 2.4, respectively.

In summary, all startup physics test results were acceptable. Detailed results, specific design

tolerances and acceptance criteria for each measurement are presented in the following sections of

this report.
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Table 1.1

SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS

CHRONOLOGY OF TESTS
Reference
Test Date Time | Power Procedure

Hot Rod Drops - Hot Full Flow 4/18/02 1523 HSD 2-NPT-RX-014
Boron Endpoint - ARO 4/20/02 1322 HZP 2-NPT-RX-008
Reactivity Computer Checkout 4/20/02 1322 HZP 2-NPT-RX-008
Zero Power Testing Range 4/20/02 1322 HZP 2-NPT-RX-008
Temperature Coefficient - ARO 4/20/02 1431 HZP 2-NPT-RX-008
Bank B Worth 4/20/02 1544 HZP 2-NPT-RX-008
Boron Endpoint - B in 4/26/02 1544 HZP 2-NPT-RX-008
Bank A Worth - Rod Swap 4/20/02 1915 HZP 2-NPT-RX-008
Bank C Worth - Rod Swap 4/20/02 193¢ HZP 2-NPT-RX-008
Bank SA Worth - Rod Swap 4/20/02 1951 HZP 2-NPT-RX-008
Bank D Worth - Rod Swap 4/20/02 2008 HZP 2-NPT-RX-008
Bank SB Worth - Rod Swap 4/20/02 2026 HZP 2-NPT-RX-008
Flux Map - 25% Power 4/22/02 0525 25% 2-NPT-RX-002

Peaking Factor Verification 2-NPT-RX-008

& Power Range Calibration 2-NPT-RX-005
Flux Map - 67% Power 4/23/02 1555 67% 2-NPT-RX-002

Peaking Factor Verification 2-NPT-RX-008

& Power Range Calibration 2-NPT-RX-005
Flux Map - 100% Power 4/29/02 0800 100% 2-NPT-RX-002

Peaking Factor Verification 2-NPT-RX-008

& Power Range Calibration 2-NPT-RX-005
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Figure 1.1
SURRY UNIT 2 - CYCLE 18
CORE LOADING MAP

SURRY UNIT 2 - CYCLE 18

FULL CORE LOADING PLAN
REVISION NO. 0 PAGE 1 of 2
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VEP-NES~NAF

Figure 1.2

SURRY UNIT 2 - CYCLE 18
BURNABLE POISON LOCATIONS

SURRY UNIT 2- CYCLE 18
FULL CORE LOADING PLAN
REVISION NO. 0
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Figure 1.3

SURRY UNIT 2 - CYCLE 18
AVAILABLE INCORE MOVEABLE DETECTOR LOCATIONS

MD
.
MD |- Mo || || |MD~
MD MD MD ]
MD** MD MD**#| MD | MD MD
MD Mo MD
MD | MD MD MD MD
MD"* MD** MD | MD MD**| MD
MD? , MD | MD MD
MD MD MD MD
MD MD MD | MD
MD MD MD | MD
MD"* MD
MD MD
MD?

MD - Moveable Detector

A . Locations Not Available For
Flux Map 1
*  _Locations Not Available For
Flux Map 2
** _] ocations Not Available For
Flux Mapping System for Cycle 18
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Figure 1.4

SURRY UNIT 2 - CYCLE 18
BEGINNING OF CYCLE FUEL ASSEMBLY BURNUPS
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Figure 1.5

SURRY UNIT 2 - CYCLE 18

CONTROL ROD LOCATIONS
R P N M L K J H G F E C B A
A D A
SA SA
C B B
SB SB
A B D C D A
SA SB SB SA
D C C D
SA SB SB SA
A B D C D A
SB SB
C B B
SA SA
A D A
Absorber Material: Ag-In-Cd
Function Number of Clusters
Control Bank D 8
Control Bank C 8
Control Bank B 8
Control Bank A 8
Shutdown Bank SB 8
Shutdown Bank SA 8
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SECTION 2

CONTROL ROD DROP TIME MEASUREMENTS

The drop time of each control rod was measured at hot full-flow reactor coolant system
(RCS) conditions (Tavg of 547 +/- 5°F) in order to verify that the time from initiation of the rod
drop to the entry of the rod into the dashpot was less than or equal to the maximum allowed by

Technical Specification 3.12.C.1.

The rod drop times were measured by withdrawing all banks to their fully withdrawn
position and dropping all 48 control rods by opening the reactor trip breakers. This allowed the rods
to drop into the core as they would during a plant trip. The Individual Rod Position Indication

(IRPI) primary coil voltage signals were recorded to determine the drop time of each rod.

As shown on the sample rod drop trace in Figure 2.1, the initiation of the rod drop is
indicated by the increase of the IRPI coil voltage. As the rod drops, a voltage is induced in the IRPI
primary coil. The magnitude of this voltage is a function of control rod velocity. As the rod enters
the dashpot region of the guide tube, its velocity slows causing a voltage decrease in the IRPI coil.

This voltage reaches a minimum when the rod reaches the bottom of the dashpot. Subsequent

variations in the trace are caused by rod bouncing.

The measured drop times for each control rod are recorded on Figure 2.2. The slowest,

fastest, and average drop times are summarized in Table 2.1. Technical Specification 3.12.C.1.3
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specifies a maximum rod drop time from loss of stationary gripper coil voltage to dashpot entry of
2 4 seconds for all rods. This Technical Specification requires that the RCS is at hot, full flow
conditions. These test results satisfied this limit. In addition, rod bounce was observed at the end of

each trace which demonstrated that no control rod stuck in the dashpot region.
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Table 2.1

SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
HOT ROD DROP TIME SUMMARY

ROD DROP TIME TO DASHPOT ENTRY

SLOWEST ROD FASTEST ROD AVERAGE TIME

F-06 1.39 sec. M-12  1.25 sec. 1.29 sec.
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Figure 2.1

SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
TYPICAL ROD DROP TRACE
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Figure 2.2

SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
ROD DROP TIME - HOT FULL FLOW CONDITIONS
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X.xx |===> Rod drop time to dashpot entry (sec.)
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SECTION 3
CONTROL ROD BANK WORTH MEASUREMENTS

Control rod bank worths were measured for the control and shutdown banks using the rod
swap technique (References 2 and 5). The initial step of the rod swap method diluted the predicted
most reactive control rod bank (hereafter referred to as the reference bank) into the core and
measured its reactivity worth using conventional test techniques. The reactivity changes resulting
from the reference bank movements were recorded continiiously by the reactivity computer and
were used to determine the‘di'fferential. and integral worth of the‘reference- bank. For Cycle 18,

\Control Bank B was used as the reference bank.

After the completion of the reference bank reactivity worth measuremenf, ihe reactor coolant
system temperature and boron coricgentration were _stabilized‘ v;/ith the rc_;,actor near critical and the
reference bank fully inserted. Initial statepoint data for the rod swap maneuver were obtained with
the reference bank at its fully inserted position and all other banks fully withdrawn, recording the

core reactivity and moderator temperature. As -recommended in Reference 10, the test bank

sequence used for rod swap was to exchange test bank with test bark.

Test bank swaps proceed in sequential order form the bank with the smallest worth to the
bank with the largest worth. (The second test bank should have a predicted worth higher than the
first bank in order to ensure the first bank will be moved fully out.) The rod swap maneuver was

performed by withdrawing the previous test bank (or reference bank for the first maneuver) several
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steps and then inserting the next test bank to balance the reactivity of the previous test bank
withdrawal. This sequence was repeated until the previous test bank was fully withdrawn and the
test bank was nearly inserted. The next step was to swap the rest of the test bank in by balancing the
reactivity with the withdrawal of the reference bank, until the test bank was fully inserted and the
reference bank was positioned such that the core was just critical or near the initial statepoint
condition. This measured critical position (MCP) of the reference bank with the test bank fully

inserted was used to determine the integral reactivity worth of the test bank.

The core reactivity, moderator temperature, and differential worth of the reference bank were
recorded with the reference bank at the MCP. The rod swap maneuver was then repeated for the
remainder of the test banks. Note that after the final test bank was fully inserted, the test bank was
swapped with the reference bank until the reference bank was fully inserted and the last test bank
was fully withdrawn. Here the final statepoint data for the rod swap maneuver was obtained (core

reactivity and moderator temperature) in order to verify the reactivity drift for the rod swap test.

A summary of the test results is given in Table 3.1. As shown in this table and the Startup
Physics Test Results and Evaluation Sheets given in the Appendix, the individual measured bank
worths for the control and shutdown banks were within the design tolerance (*10% for the reference
bank, “15% for test banks of worth greater than 600 pcm, and *100 pcm for test banks of worth less
than or equal to 600 pcm.) The sum of the individual measured rod bank worths was within 2.9% of

the design prediction. This is well within the design tolerance of ¥10% for the sum of the individual

contro! rod bank worths.
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The integral and differential reactivity werths of the reference bank (Control Bank B) are
shown in Figures 3.1 and 3.2, respectively. The design predictions and the measured data are

plotted together in order to illustrate their agreement. In summary, the measured rod worth values

were satisfactory.
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Table 3.1

SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
CONTROL ROD BANK WORTH SUMMARY

MEASURED PREDICTED PERCENT
WORTH WORTH DIFFERENCE (%)
BANK (PCM) (PCM) (M-P)/P X 100
B-Reference Bank 1415.9 1433.0 -1.2
D 1005.1 1049.3 -4.2
C 740.0 803.4 -7.9
A 209.6 208.2 +0.7*
SB 1081.6 1140.1 -5.1
SA 1016.7 1000.3 +1.6
Total Worth 5468.7 5634.2 -2.9
* Difference is less than 100 pcm.
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Figure 3.1

SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
CONTROL BANK B INTEGRAL ROD WORTH - HZP
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Figure 3.2

SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
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SECTION 4

BORON ENDPOINT AND WORTH MEASUREMENTS

Boron Endpoint

With the reactor critical at hot zero power, reactor coolant system (RCS) boron
concentrations were measured at selected rod bank configurations to enable a direct comparison of
measured boron endpoints with design predictions. For‘ each ) critical boron concentration
measurement, the RCS conditions were stabilized with the cohtrpl banics at or very near a selected
endpoint position. Adjustments to the measured critical boron concentration values were made to

y

account for off-nominal control rod position and moderator temperature, if necessary.

The results of these measurements are glven in Table 4.1. As shown in this table and in the
Startup Physics Test Results and Evaluation Sheets given in the Appendix, the measured critical
boron endpoint values were withi_n their respective de51gn tolerances. The ARO endpoint
comparison to the predicted value met the requirements of Technical Specification 4.10.A regarding

core reactivity balance. 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 or differential boron worth (DBW) was determined. By relating each endpoint
concentration to the integrated rod worth present in the core at the time of the endpoint

measurement, the value of the DBW over the range of boron endpoint concentrations was obtained.
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A summary of the measured and predicted DBW is shown in Table 4.2. As indicated in this
table and in the Appendix, the measured DBW was well within the design tolerance of *10%. In

summary, the measured boron worth coefficient was satisfactory.
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Table 4.1

SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
BORON ENDPOINTS SUMMARY

Measured Predicted Difference
Control Rod Endpoint Endpoint M-P
Configuration (ppm) (ppm) (ppm)
ARO 2114 2087 27
B Bank In 1918 1904* 14

* The predicted endpoint for the B Bank In configuration was 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 Sheet in the Appendix.
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Table 4.2

SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
BORON WORTH COEFFICIENT

Measured Predicted Percent
Boron Worth Boron Worth Difference (%)
(pcm/ppm) (pcm/ppm) (M-P)/P x 100
-7.23 -6.82 6.0
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SECTION 5

TEMPERATURE COEFFICIENT MEASUREMENT

The isothermal temperature coefficient (ITC) at the all-rods-out condition is measured By
controlling the reactor coolant system (RCS) by varying blowdown flow to the steam generators,
establishing a constant heatup or cooldown rate, and monitoring the resulting reactivity changes on

the reactivity computer.

Reactivity was measured during the RCS cooldown of 3.19°F and RCS heatup of 3.26°F.
Reactivity and temperature data were taken from the reactivity computer. Using the statepoint
method, the temperature coefficient was determined by dividing the change in reactivity by the

change in RCS temperature. Plots of reactivity versus temperature, confirmed the statepoint method

in calculating the measured ITC.

The predicted and measured isothermal temperature coefficient values are compared in Table 5.1.
As can be seen from this summary and from the Startup Physics Test Results and Evaluation Sheet
given in the Appendix, the measured isothermal temperature coefficient value was within the design
tolerance of *3 pem/°F. The moderator temperature coefficient was determined to be 1.171 pem/°F

which met the requirements of COLR Section 2.1.1. In summary, the measured results were

satisfactory.
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Table 5.1

SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
ISOTHERMAL TEMPERATURE COEFF ICIENT SUMMARY

ISOTHERMAL TEMPERATURE
BANK TEMPERATURE BORON COEFFICIENT (PCM/°F )
POSITICON RANGE CONCENTRATION ! Cool- | Heat AVE DIFFER
(STEPS) (°F) (ppm) down -up | MEAS | PRED M-P)
542.92
D/205 to 2114 -0.417 | -0.601 | -0.509 | -1.330 0.821
546.25 ]
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SECTION 6
POWER DISTRIBUTION MEASUREMENTS

The core power distributions were measured using the moveable incore detector flux
mapping system. This system consists of up to five fission chamber detectors which traverse fuel
assembly instrumentation"t}ﬁmbles. in up to 50 core locations. | Figure' 1.3 shows the available
locations momtored by the moveable detectors for the ramp to full power flux maps for Cycle 18.
For each traverse the detector voltage output is contrnuously momtored on a strip chart recorder
and scanned for 61 discrete axial points by the PRODAC P-250 process computer. Full core, three-
dimensional power distributions are determined from this data using a Dominion modified version
of the Combustion Engineering computer program, CECOR (Reference 3). CECOR couples the
measured voltages 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 taken during the startup test program and the measured
values of the important power distribution parameters are given in Table 6.1. A comparison of these
measured values with their COLR limits is given in Table 6.2. Flux map 1 was taken at 25% power
to verify the radial power distribution (RPD) predictions at low power. Figure 6.1 shows the
measured RPDs from this flux map. Flux maps 2 and 3 were taken at 67% and 100% power,
respectively, with different control rod configurations. These flux maps were taken to check at-
power design predictions and to measure core power distributions at various operating conditions.

The radial power distributions for these maps are given in Figures 6.2 and 6.3. The radial power

NE-1326 S2C18 Startup Physics Tests Report Page 32 of 56



distributions for the maps given in Figures 6.1, 6.2, and 6.3 show that the measured relative
assembly power values were within 4.0% of the design predictions for relative assembly powers
greater than or equal to 0.9, and within 4.4% of the design predictions for relative assembly powers
less than 0.9. Further, the measured F-Q(Z) and F-DH(N) peaking factor values for the at-power
flux maps were within the limits of COLR Sections 2.3 and 2.4, respectively. Flux maps 1 and 3
were also used to perform power range detector calibrations. The flux map analyses are

documented in Reference 7.
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 COLR. It is

therefore anticipated that the core will continue to operate safely throughout Cycle 18.
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Table 6.1

SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
INCORE FLUX MAP SUMMARY

Burn Bank | Peak F-Q(Z) Hot(1) F-DH(N) Hot Core F(Z) Core Tilt Axial | No.
Map Map up Pwr D Channel Factor Channel Factor Max 2) off of
Descrption [No.| Date MWD/ | % | Steps|Assy| Axial |F-Q(Z)| Assy | F-DH(N) | Axial | F(Z) | Max ] Loc | set | Thim
MTU Point point (%) | Bles
Low Power 1 14/22/02 | 3.0 | 25 | 160} J4 30 [2.099| Mi0 1.496 30 |1.31911.0072| SW (0946} 41
Int. Pwr (3) | 2 {4/23/02 )| 24.0 | 67 | 187 [DIO| 26 |1.913| D10 1.465 26 |1.215(1.0015( NE | 3.293]| 43
Hot Full Pwr| 3 |4/29/02{203.0] 100]| 230 | F4 | 30 [1.773| DI0O 1.441 30 [1.134]1.0026{ NE |2.111| 42

NOTES: Hot spot locations are specified by giving assembly locations (E.G. H-8 is the center-of-

core assembly) and core height (in the "Z" direction the core is divided into 61 axial points
starting from the top of the core).

(1) F-Q(Z) includes a total uncertainty of 1.05 X 1.03.

(2) CORE TILT - defined as the average incore quadrant power tilt from CECOR.

(3) Int. Pwr — intermediate power flux map.
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Table 6.2

SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
COMPARISION OF MEASURED POWER DISTRIBUTION PARAMETERS
WITH THEIR CORE OPERATING LIMITS

Peak F-Q(Z) Hot
Map Channel Factor*

F-Q(Z) Hot
Channel Factor**
(At Node of Minimum Margin)

F-DH(N) Hot
Channel Factor

No. [ Meas. | Limit | Node | Meas. | Limit | Node | Margin | Meas. | Limit | Margin
(%) (%)

1 2.099 | 4628 | 30 | 2.095 | 4.582 26 5428 |1.496|1910| 21.68
2 1913 | 3.438 | 26 1.898 | 3.403 22 4423 [1.465]|1.716 | 14.63
3 1.773 |{ 2.315 | 30 1.744 | 2.251 19 22.52 | 1.441]1.560 7.63

*The Core Operating Limit for the heat flux hot channel factor, F-Q(Z), is a function of core height
and power level. The value for F-Q(Z) listed above is the maximum value of F-Q(Z) in the core.

The COLR limit listed above is evaluated at the plane of maximum F-Q(Z).

**The value for F-Q(Z) listed above is the value at the plane of minimum margin. The minimum
margin values listed above are the minimum percent difference between the measured values of F-

Q(Z) and the COLR limit for each map.

The measured F-Q(Z) hot channel factors include 8% total uncertainty.
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Figure 6.1
SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
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Figure 6.2
SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
ASSEMBLYWISE POWER DISTRIBUTION
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Figure 6.3
SURRY UNIT 2 - CYCLE 18 STARTUP PHYSICS TESTS
ASSEMBLYWISE POWER DISTRIBUTION
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SURRY POWER STATION UNIT 2 CYCLE 18

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Description: Reactlwty Computer Checkout

Reference | Proc No / Section: 2-NPT-RX-008 Sequence Siep No:
i Bank Positions (Steps) ' "~ . |RCS Temperature (°F): 547
Test Power Level (% F.P.). 0
Conditions |SDA: 236 sSDB: 230 CA: 230 Other (specify):
(Design) | CB: 230 CC: - *  CD: Below Nuclear Heating
-1 Bank Positions (Steps) RCS Temperature (°F): 5¢7
Test _ Power Level (% F.P.): 0
Conditions [SDA: 230 sDB: 230 CA: 230 Other (specify):
(Actual) | CB: 230 CC: CD: Below Nuclear Heating
Date/Time Tes} Performed:
' 4 f0for @ 13122
Measured Parameter P Measured Reactivity using p-computer
(Description) p= Predicted Reactivity
v
. Test. | - o o | ) . 3 Gnojon
" _Results |Measured Value .- - . | P 6148, ~$HA6
S S - TpE 464.79 -53.%5
%D= ~0.77%, —0.22%
Design Value D= {(pc- po)pd x 100% < 4.0 %
Reference WCAP 7905, Rev. 1, Table 3.6
\Y FSAR/Tech Spec Not Applicable
Acceptance
Criteria |Reference Not Applicable
Design Tolerance is met ‘/ YES ____NO
{Acceptance Criteria is met : YES ____NO
Vi * At The Just Critical Position '
Comments | The allowable range will be set based on the above results and/or the

pre-critical bench test. .

Pre-critical Bench Test Results = #/92- O pem #q~ /02:¢ P

Allowable Range = # /00,0 pem 4o —[00.9 pem

Prepared By:g_%_ 7N
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Reviewed By: _ééza—dj
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~ SURRY POWER STATION UNIT 2 CYCLE 18
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

_ |- Test Descnphon Zero Power Testing Range Determmatlon
Reference | Proc No/Section:.  2- NPT—RX—OOS . Sequence-Step No:
I Bank Positions (Steps) RGS Temperature (°F): 547
Test Power Level (% F.P.):0
Conditions |SDA:- 239 SDB 230 CA: 230 Other (specify):
(Design) | CB: 230 ¢CG: . * CD: Below Nuclear Heating
n Bank Positions (Steps) RCS Temperature (°F): 5«7
Test , Power Level (% F.P.); 0.
Conditions [SDA: 230 sos 230 CA. 230 Other (specify):
(Actual) | cB: 230 CC: 'CD: _~ |Below-Nuclear Heating
|Date/Time Test Performed: o
| mo/»z & 13:22
. ‘|Reactivity Computer initial - ;7" o
- |Flux Background Reading /.Ox10 amps
Test .-
-|. ‘Results  |Flux Reading At I TN
Point Of Nuclear Heatmg 3.5xj0 "amps
, | -9 ' -7
Zero nger Testmg Range |2.cXs0 to /.8 xs0  amps
Reference Not Applicable
V  |FSAR/Tech Spec Not'Applicable
Acceptafice| ’ |
" Criteria  |Reference Not Appllcable
Design Tolerance is met** - : % YES ___NO~
Acceptance Criteria is met**: _ ¥ / YES —_NO
Vi " | * At The Just Critical Posion N
Comments |** Design Tolerance and Acceptance Criteria are met if ZPTR
is below the Point of Nuclear Heating and above backgrqund

Prepared By: 4% a2,
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- SURRY POWER STATION UNIT 2 CYCLE 18

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Description: Critical Boron Concentration - ARO

Reference Proc No / Section: 2-NPT-RX-008 Sequence Step No:
1 Bank Positions (Steps) - - " |RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions [SDA: 238 SDB: 230 CA: 230 Other (specify):
(Design) | CB: 230 CC: 230 cCD:- 230 Below Nuclear Heating
i Bank Positions (Steps) RCS Temperature (°F): £96.7
Test : Power Level (% F.P.). 0
Conditidons {SDA: 230 SDB: 230 CA: 230 Other (specify):
(Actual) CB: 230 CC: 230 CD: 230 Below Nuclear Heating
' Date/Time Test Performed:
://;u':/f_,g_ e 13:2x
Measured Parameter - (Ce)imo;  Critical Boron Concentration - ARO
(Description)
v
Test . N . ,
- Results - Meas'ured:,\(al;j_e_ T (Ca)Mm=_{Q;/./ ’7/ ppm -
- |(Design Conditions) |
Design Value Cs= 2087 + 50 ppm
(Design Conditions)
Reference Technical Report NE-1323, Rev. 0
\Y FSAR/Tech Spec [aCs X C5°] < 1000 pcm
Acceptante| -~ ’
Criteria |Reference - Technical Specification 4.10.A
. e -/ ’ .
Design Tolerance is met _ V. YES . — NGO
Acceptance Criteriais met : _ 1/ YES —.NO
Vi ) '
aCg = -6.78 pcm/ppm

Comments

Ca” = |(Ca)"aro- Cal: G is design value

Prepared By: ZZ’ .~ 2 . —
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- Reviewed By: w
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SURRY POWER STATION UNIT 2 CYCLE 18

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Descnptlon Isothermal Temperature Coefnment "ARO -

Reference | Proc No/ Section:  2-NPT-RX-008 Sequence Step No:
11 |Bank Pasitions (Steps) ‘ - |IRCS Temperature( F). 547
Test Power Level (% F.P.): 0
Conditions |SDA: 236 SDB: 230 CA: 230 Other (specify):
(Design) | CB: 230 CC: 230. cD: 230 Below Nuclear Heating
i Bank Positions (Steps) RCS Temperature (OF): 543~ 16 F
Test : o Power Level (% F.P.): 0
Conditions [SDA: 230 spDB: 230 GCA: 230  |Other (specify):
(Actual) | CcB: 230 CC:. 230 CD:'306‘ - |Below Nuclear Heating
Date/Jime Test Performed: o -
7ao/oa 142312 32
Measured Parameter - (& ror  Isothermal Temperature
(Description) Coefficient - ARO
\Y
 Test . [Measured Value . B (e P —0:509  pem/l°F
Results |7 i . (C= alld. ppm) L
- |Design Value -
(Actual Conditions) (aig W ==1-33 130 pcm/°F
(Ce= Al1H ppm)
Design Value
(Design Conditions) (%)=  -1.573.0 pem/°F
. (Cg= 2087 ppm)
Reference TTechnical Report NE-1323, Rev. 0
V- |FSAR/COLR o™ < 3.82 * pern/ °F |
Acceptance | %= -1.68 pcm/°F
_ Criteria |Reference | COLR21 I Technical Report NE-1323, Rev. 0 | -
Design Tolerance is met v YES ' —_NO
Acceptance Criteriaismet : Y YES ____NO
Vi .
Comments [*Uncertainty on aTuoo = 0.5 pcm/°F (Reference: memorandum from

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

Prepared By: -ﬁ-u#tse vy
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SURRY POWER STATION UNIT 2 CYCLE 18
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| Test Descnptlon Control Bank B Worth Measurement, Rod Swap Ref. Bank
| Reference | Proc No/ Section: - 2-NPT-RX-008 Sequence Step No:
| Bank Positions (Steps) ~ RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
‘Conditions |SDA: 230 sDB: 230 CA: 230 Other (specify):
(Design) | CB: moving . CC: 230 cD: 230. Below Nuclear Heating
i Bank Positions (Steps) RCS Temperature °F): 5y
Test ' : Power Level (% F.P.): 0
Conditidns [SDA: 230 sDB: 230 CA: 230 Other (specify}):
(Actual) | CB: moving CC: 230 CD:. 230 Below Nuclear Heating
Date/Time Test Performed:  _
t4/20/02 i5: 4%
Measured Parameter IBREF; Integral Worth Of Confrol Bank B,
(Description) All Other Rods Out
v
Test - [Measured Value = ] LH 5 q pom
_ R'e_sults'.'-” T o
Design Value - o
(Design Conditions) I = 1433+ 143 pem
Reference Technical Report NE-1323, Rev. 0
And Engineering Transmittal NAF 2002-0038, Rev. 0
7 If Design Tolerance is exceeded, SNSOG shall
\Y FSAR/Tech Spec evaluate impact of test result on safety analysis.
Acceptance SNSOC may specify that addmonal testing
Criterid’ be performed.
Reference VEP-FRD-36A
Design Tolerance is met _V/ YES .. -___NO
Acceptance Criteria is met : _V_YES ____NO
Vi :
Comments

: L)
Prepared By: 74’44%
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"SURRY POWER STATION UNIT 2 CYCLE 18
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET .

o) Test Description: Critical Boron Concentration - ‘BBankin
Reference | Proc No/ Section: 2- NPT-RX-008 . 'Sequence Step No:
- Bank Positions (Steps) S RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions |SDA: 23Q SDB: 230 CA: 230 Other (specify):
(Desigh) | CB: 0 CC: 230 CD: 230 Below Nuclear Heating ,
I Bank Positions (Steps).... . |RCS Temperature (OF): 547
Test L Power Level (% F.P.):0
Condifions |SDA: 230 'SDB: 230 CA: 230  [Other (specify):
(Actual) [ CB: 0 ©C: 230 CD: 230 Below Nuclear Heating
Date/Time Test Performed: = | . o
04 /20/02 154y R
Measured Parameter (Ca)Mg; ~ Critical | Boron Concentratlon
(Description) -~ -~ -+ i ] " BBankin -
, Test T ‘ _— . .
|- ‘Results ;" |Measured Value .~ " . |- C)\e="[F/ /9 ppm o
~ |(Design Conditions) | o Tt e T
Design Value N Cs= 1877 +ACB ™+ (10 + 143.3/|aCB]) ppm
(DeSIgn Condltlons) ‘ - Cs= |90Y =+ 31ppm -
Reference - - |Technical Report NE-1323, Rev. 0
\Y FSAR/Tech Spec =~~~ |Not Applicable
Acceptance S g
Criteria |Reference . . . |Not Applicable
Design Tolerance is met _\VYES. - ___NO
Acceptance Criteriaismet : _ v YES —.____NO _
Vi ' .
Comments aCB = -6.82 pcm/ppm
ACs ™ = (CB)"ArO - 2087 ppm

Prepared By g %ﬂé,/k ‘ '_ " Reviewed By: Ml/(f %\ |
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SURRY POWER STATION UNIT 2 CYCLE 18
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

i Test Description: HZP Boron Worth Coefficient Measurement -
Reference Proc No / Section: 2-NPT-RX-008 . - _Sequence Step No:
1 Bank Positions (Steps) = - - |RCS Temperature (°F): 547
Test Power Level (% F. P.): 0
Conditions [SDA: 230~ SDB: 230 CA: 230 Other (specify): '
(Design) | CB: moving CC: 230 CD: 230 Below Nuclear Heating
] Bank Positions (Steps) RCS Temperature (°F): 545
Test Power Level (% F.P.): 0
Conditions {SDA: 230 SDB: 230 CA. 230 Other (specify):
(Actual) ‘| CB: moving CC: 230 GD: 230 Below Nuclear Heating
Date/Time Test Performed: '
0Y/29/02 157 94
Measured Parameter - |aCy; Boron Worth Coefficient
(Description)
v
Test | [T |
" Results. [Meabured Value' © . “[aC,=. =77, Z7% pemippm
Design Value oCy = -6.82 + 0.68 pcm/ppm
(Design Conditions)
Reference Technical Report NE-1323, Rev. 0
\% FSAR/Tech Spec - ‘ Not Applicable
Acceptance o | |
Criteria |Reference Not Applicable
Design Toleranceismet : _V YES _—__NO
Acceptance Criteriais met : v~ YES ____NO
Vi -
Comments

Prepared By: % /ééﬂ/ ~ Reviewed By:
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~ SURRY POWER STATION UNIT 2 CYCLE 18
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

- Test Descnptnon Control BankAWorth Measurement Rod Swap
Reference | ProcNo/ Section:  2- NPT-RX-008 Sequence Step No:
i Bank Positions (Steps) ' RCS Temperature (°F): 547
Test A ~ |PowerLevel (% F.P.:0
Conditions |SDA: 230 SDB: 230 CA: moving " |Other (specify):
(Design) | CB: movirig-' cc: 230 €D: 230 - |Below Nuclear Heating
Tl Bank Positions (Steps) ) RCS Temperature (°F):  5¢477
Test T . Power Level (% F.P.): 0 '
Conditions |[SDA: 230 SDB: 230 CA: moving Other (specify):
(Actual) | CB: moving- €C: 230 cb: 230 . |Below Nuclear Heating
IDate/Time Test Performed: EEE
. . 0_‘!/20%1 1915
Measured Parameter - 1,F%; Integral Worth of Control Bank A,
(Description) Rod Swap
v Meesurec_i_ Value - - L 20q (ﬂ  (Adjusted Measured-
Test . |- Lo e g Crmcal Reference Bank Posmon— 56. Q) steps) .
Results |Design Value
*('Actual Conditions) 208 2— (Adjusted Measured'
Critical Reference Bank Position = 56.0 steps)
Design Value ' '
(Design Conditions) 1,F%= 210+ 100 pcm
S - (Critical Reference Bank Position = 60 steps)
Reference - - - |Engineering Transmittal NAF 2002-0038, Rev. 0, VEP-FRD-36A
. . |FSAR/Tech Spec If Design Tolerance is exceeded, SNSOC shall
A" |evaluate impact of test result on safety analysis.
Acceptance SNSOC may specify that additional testing
Criteria. | . be performed. : '
- Reference VEP-FRD-36A »
Design Tolerance is met Vv YES __NoO
Acceptance Criteriafs met 1V YES ~_..__NO
Vi
Comments
Prepared By // %‘ w Reviewed By: M__.
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SURRY POWER STATION UNIT 2 CYCLE 18
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| Test Description: Control Bank C Worth Measurement, Rod Swap
Reference Proc No / Section: . 2-NPT-RX-008 . Seauence Step No:_
" jl  |Bank Positions (Steps). - -[RCS Temperature (°F): 547
Test ' Power Level (% F.P.): 0
Conditions |SDA: 230 SDB: 230 CA: 230 Other (specify):
{Design) | CB: moving CGC: moving CD: 230 Below Nuclear Heating
i Bank Positions (Steps) RCS Temperature (°F): 574~
Test Power Level (% F.P.): 0
Conditions |SDA: 230 SDB: 230 CA: 230 Other (specify): '
(Actual) | CB: moving CC: moving CD: 230 Below Nuclear Heating
Date/Time Test Performed:
0%/20/02  19:30
Meastred Parameter 175 Integral Worth of Control Bank C,
{Description) Rod Swap
1Y Measured Value 7‘7"0 O (Adjusted Measured
- Test |- ’ oo . (,ntlcai Reference Bank Posmon =/l QL / steps)
_ Results {Design Value
(Actual Conditions) 9 03. Lf. (Adjusted Measured
Critical Reference Bank Position = //4. | _steps)
Design Value :
(Design Conditions) 1-FS= 799 + 120 pom
(Critical Reference Bank Position = 127 steps)
Reference Engincering Transmittal NAF 2002-0038, Rev. 0, VEP-FRD-36A
. |FSAR/Tech Spec If Design Tolerance is exceeded, SNSOC shall
AV evaluate impact of test result on safety analysis.
Acceptance SNSOC may specify that additional testing
Criteria . . be performed. -
' Reference. VEP-ERD-36A
Design Tolerance is met Y _YES ____NO
Acceptance Criteria is met : \V/ YES _...NO
Vi _ : '
Comments’

Prepared By:
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~ SURRY POWER STATION UNIT 2 CYCLE 18
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: Shutdown Bank A Worth Measurement, Rod Swap-
‘Referenc_e Proc No/ Section:  2-NPT-RX-008 * Sequence Step No
Il |Bank Positions (Steps) ‘ RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions |SDA: moving SDB: 230 CA: 230 Other (specify):
(Design) | CB: moving CC: 230 CD: 230 Below Nuclear Heating _
i Bank Positions (Steps) RCS Temperature (°F): 5477
Test Power Level (% F.P.): 0
Conditions SDA moving SDB: 230 CA: 230 Other (specify): o |
(Actual) CB: moving CC: 230 CD: 230 ‘ ‘Below Nuclear Heatmg :
Date/Time Test Performed: S '
N\ onfr0foz  12:51
A .
Measured Parameter 1.7%; Integral:Worth of Shutdown Bank A,
" |(Description) ' Rod Swap :
B YIV ~|Measured Value : - lsa RS I 0 ’ é 7 (Adjusted Measured
Test b T Cntlcal Reference Bank Posmon= 1553 steps) )
Results |Design Value : .
' (Actual Conditions) laa o= ’ 000 /5 (Adjusted Measured
SRR Critical Reference Bank Posmon = 155.% steps)
Design Value
(Design Conditions) ~ 14,7%= 1000 + 150 pcm
Sl (Critical Reference Bank Position = 157 steps)
Reference” - : Engineering Transmittal NAF 2002-0038, Rev. 0, VEP-FRD-36A
_ FSAR/Tech Spec If Design Tolerance Is exceeded, SNSOC shall
i Vv ' D - |evaluate impact of test result on safety analysis.
Acceptance - |SNSOC may specrfy that addmonal testmg
| Criteria . |be performed.
~ |Reference —[VEP-FRD-36A _ ;
Design Tolerance is met ~ _YES - NO
Acceptance Criteria is met _ YES ___NO
Vi
Comments :
Prepared By: Reviewed By: M%‘é@"'
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~ SURRY POWER STATION UNIT 2 CYCLE 18
'STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Desciiption: Control Bank D Worth Measurement, Rod Swap

- Sequence Step No:

| Reference |- Proc No/Section::  2-NPT-RX-008
I |Bank Pasitions (Steps) o RCS Temperature (°F): 547
Test : Power Level (% F.P.). 0
Conditions |SDA: 23Q: SDB: 230 CA: 230 Other (specify):
(Design) | CB: moving CC: 230" CD: moving Below Nuclear Heating
I Bank Positions (Steps) RCS Temperature (°F). 5¢47
Test . : Power Level (% F.P.): 0"
Conditions |[SDA: 230 SDB: 230 CA: 230 Other (specify):
(Actual) CB: moving CC: 230 CD: moving Below Nuclear Heating
Date/Time, Tes{ Performed:
Ov/za/oz 2008
——
‘{Measured Parameter 1™; Integral Warth of Contro! Bank D,
(Description) Rod Swap ~
1. v Measured Value = / 00; g / (Adjusted Measured
T Test | Fio o  |critical Reference Bank Position= " /5.0 steps) = |
Results |Design Value T R
(Actual Conditions) 7= / 0 l/q 6 (Adjusted Measured
Critical Reference Bank Position = /574, 9 steps) .
Design Value
(Design Conditions) 1,7%= 1047 + 157 pem
" |(Critical Reference Bank Position = 164 steps)
Reference Engineering Transmittal NAF 2002-0038, Kev. 0, VEP-FRD-36A
FSAR/Tech Spec If Design Tolerance is exceeded, SNSOC shall
v 7 evaluate impact of test result on safety analysis.
Acceptance SNSOC may specify that additional testing
Criteria be performed. '
Reference VEP-FRD-36A
Design Tolerance is met Y YES — _NO
Acceptance Criteriaismet : __ ¢/ YES —_NO
Vi
Comments
D] A [ .
Prepared By: ”%%/ﬂ/ Reviewed By: Mé(? /2,4 éb
Y Aaad _ g ] |
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SURRY POWER STATION UNIT 2 CYCLE 18 :
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

o Test Descnptlon Shutdown Bank B Worth Measurement Rod Swap
Reference | Proc No/ Section: 2- NPT—RX—OOS Sequence Step No:
1 Bank Positions (Steps) " |RCS Temperature (°F): 547 -
Test L Power Level (% F.P.):0
Conditions [SDA: 230- SDB: moving CA: 230 Other (specify): .
(Design) | CB: moving CGC:. 230 'CD: 230  |Below Nuclear Heating -
] Bank Positions (Steps) RCS Temperature (°F): 5 ¢7)
Test - - Power Level (% F.P.: 0
Conditions [SDA: 230 SDB: moving CA: 230  |Other (specify): k
(Actual) | CB: moving' CC: 230 CD: 230 Below Nuclear Heating
: Date/Time Test Performed: ' 1 -
O‘f, ¢vjoz 20:26
Measured Parameter e Integral Worth of Shutdown Bank B'
_|{Description) Rod Swap w
IV . . |Measured Value . ' ISBRS=_ ’ 09/ (ﬂ (Adjusted Measured
Test . . i Co L Crmcal Reference Bank Posmon = / éé ; steps) '
Results |Design Value '
(Actual Conditions) lssRs= ”LJO [ : (A'd;usted Measured
: : |Critical Reference Bank Position = I(pé, 7 steps)
Design Value -
(Design Conditions) le = 1143 + 171 pom
- ’ (Critical Reference Bank Position = 178 steps)
Reference - Engineering Transmittal NAF 2002-0038, Rev. 0, VEP-FRD-36A
_ |FSAR/Tech Spec If Design Tolerance is exceeded, SNSOC shall
\ e ‘ - |evaluate impact of test result on safety analysis.
Acceptance SNSOC may specify that addxtlonal testing
Criteria " |be performed.
|Reference VEP-FRD-36A _
Design Tolerance is met _7'/,\’53 —__NO
Acceptance Criteriaismet : __ Y YES —__NO
\Y! '
Comments .
a [ S
T ) .
Prepared By: 7&4 (/} ,g/ Reviewed By: M%
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SURRY POWER STATION UNIT 2 CYCLE 18
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

! Test Description: Total Rod Worth, Rod Swap
Reference | - Proc No /Section:  .2-NPT-RX-008 - Sequence Step No:
I~ |Bank Positions (Steps) - - '|RCS Temperature (°F): 547
Test o ' : Power Level (% F.P.): 0
Conditions |SDA: moving SDB: moving CA: moving Other (specify):
(Design) | CB: moving CC: moving. CD: moving Below Nuclear Heating
Hi Bank Positions (Steps) RCS Temperature (°F): 5%/~
Test ' ‘ Power Level (% F.P.): 0
Conditioris [SDA: moving SDB: moving CA: moving Other (specify):
(Actual) | CB: moving CC: moving CD: moving Below Nuclear Heating
Date/Time Jest Performed:. ) ‘
O4/20/02 1915
Measured Parameter lri; Integral Worth of All Banks,
(Description) " Rod Swap : N
- IV [Measured Value C he= b L/(,Q.”?pc‘:m'
Test | i
Results [Design Value - ST
(Actugal Conditions) brow™ 5 c’zq'zpcm
Design Value ,
(Design Conditions) o= 5631 £ 563 pcm
Reference Engineering Transmittal NAF 2002-0038, Rev. 0, VEP-FRD-35A
FSAR/Tech Spec If Design Tolerance is exceeded, SNSOC shall
V -~ evaluate impact of test result on safety analysis.
Acceptance Additional testing must be performed.
Criteria i :
‘ ' Reference VEP-FRD-36A
Design Tolerance is met v YES — _NO
Acceptance Criteriaismet : _¢_ YES —_NO
Vi ' : '
Comments
Prepared By: Reviewed By: ]M?ﬂ
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SURRY POWER STATION UNIT 2 CYCLE 18
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: M/D Flux Map - At Power .
Reference | Proc No/ Section: 2-NPT-RX-008 ,002 Sequence Step No: -
1 IBank Positions (Steps) . - * |RCS Temperature (°F): TREF + 1 -
Test o |Power Level (% F.P.): < 30
Conditions |SDA: 230 8DB: 230 CA: 230 Other (specify):
(Design) | cB: 230 cc: * ¢p  * Must have > 38 thimbles**
i Bank Pasitions (Steps) RCS Temperature (°F): “Trer
Test ‘ Power Level (% F.P.): 25.3
Conditions (SDA: 230 SDB: 330 GCA: 230 Other (specify): '
(Actual) | CB: 230 C€C: 230 CD: (LO . .
*[Date/Time Test Performed: Hl Thinbles
‘Y/aafoa  os:zas -
Maximum Relative | * Nuclear Enthalpy | Total Heat Maximum
Measured Assembly | Rise Hot Flux Hot Positive Incore
Parameter Power %DIFF . Channel Factor Channel Quadrant
IV |(Description)] ~ (M-P)P _FAH(N) " |Factor Fo(z) | Power Tilt
. Test Measured |~4.0% P20.9- )
~ Resulfs |4 vaie. . |-43% PLoq | - 1430 1] 2,099 [ 10072 -
IR Design Value [£10% forP; 209 = [ -~ . .- | . R '
(Design +15% for P<0.9 N/A - N/A £1.0204
Conditions)  [(P; = assy power) .
Reference |WCAP-7905, Rev. 1 None None WCAP-7905,Rev.1
NE-1323,Rev.0 NE-1323, Rev. 0
v FSAR/COLR None FAH(N)<1.56(1+0.3(1-P)) |Fo(Z)$4.64°K(2) None
Acceptance . ' ' T
Criteria  |Reference None COLR 24 |COLR 2.3 None
Design Tolerance ismet : - _v_ YES ___NO
Acceptance Criteriaismet : * v YES NO
VI~ | *Asrequired S S A
Comments [** Must have at least 16 thimbies for quarter core maps for multi-point calibrations’
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SURRY POWER STATION UNIT 2 CYCLE 18
* STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Description: M/D Flux Map - At Power

Step No: .

Reference Proc No / Section: - 2- NPT-RX-008 002 Sequence
I Bank Positions (Steps) - |RCS Temperature (°F): TREF £ 1
Test Power Level (% F.P.):65<P <75
Conditions |SDA: 23§ SDB: 230 CA: 230 |Other (specify): '
(Design) | CB: 230 cCC: 230 CD: ‘IMust have = 38 thimbles**
i Bank Positions (Steps) RCS Temperature (°F): T re
Test | » | |Power Level (% F.P.): 66.6
Conditions |SDA: 230 SDB: 230 CA: 230 Other (specify):
(Actual) | €B:- 230 cC: 230 cCD: [T o~
- |Date/Time Test Performed: 43 Thinbles
dlexfor  15:58 .
Maximum Reiative | Nuclear Enthalpy | Total Heat Maximum
) Measured Assembly Rise Hot Flux Hot Positive Incore
Parameter Power %DIFF Channe! Factor -Channel Quadrant
IV |(Description) (M-P)P FAH(N) Factor Fqo(Z) Power Tilt
Test Measured |=3.G%b PE0.9 | — 1 A
‘Results | Value. |<#4%h 0.€0-9:| ’Lﬂ"b ' {."c]‘l S Q01s. -
* IDesign Value' [£10% for P,20.9 T S
(Design +15% for P<0.9 N/A N/A <1.0203-
Conditions)  |(P, = assy power) : o
Reference |WCAP-7905, Rev. 1 None None WCAP-7905,Rev.1
| NE-1323, Rev. 0 _ |NE-1323,Rev.0
\Y FSAR/COLR None FAH(N)<1.56(140.3(1-P)) |Fo(2)s2.32/P*K(Z) None
Acceptance ’ ‘
Criteria - - |Réference None COLR 24 COLR 2.3 None
Design Tolerance is met V' YES —_NO.
Acceptance Criteria is met : YES S___NO
vi *Asiequired
Comments |** Must have at least 16 thimbles for quarter core maps for multi-point calibrations

Prepared By: w
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SURRY POWER STATION

UNIT 2 CYCLE 18

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

|

Test Dascr]p!ion: M/D Flux Map - At Power

Sequence Step No:

Reference Proc No / Section:  2-NPT-RX-008 ,002
| Bank Positions (Steps) ._7', q ' RCS Temperature (°F); TREF + 1
Test ) o% Power Level (% F.P.): 95 < P < 100
Conditions |SDA: 230 SDB: 230 CA: 230  |Other (specify):
(Design) CB: 230 cC: 230 c¢cp: -+ Must have 2 38 thimbles**
i . |Bank Positions (Steps) RCS Temperature (°F); 53 ° <
Test L ' Power Level (% F.P.): <$9.34 A
Conditions {SDA: 230 SDB: 230 CA: 230 Other (specify):
(Actual) | CB: 230 cC: 230 cD: 210
Date/T ime Test Parformed: - )
H/39/05 0%00 - »
.. - |Maximum Relative | - Nuclear Enthalpy | TotalHeat | Maximum
“Measured |  Assembly ‘RiseHot [ FluxHot  [Positive Incore
. Parameter [ Power %DIFF | Channel Factor Channe! -~ | Quadrant
[\ (Description) (MR A FAH(N)- Factor Fo(Z) . Power Tilt
Test | Messured =3.6% L M09 - N [ :
| Results | Vae -—3_1%';{,,/_ <07 . /- HL” | .'17_773- . I.' 00117~ '
Design Value {+10% for P,20.9 - ' ] .
(Design +15% for P;<0.9 N/A N/A s1.0203
Canditians) ' (P, = assy power) )
Reference [WCAP-7905, Rev. 1 None None - |wCAP-7605 Rev.1
3 NE-1323, Rev. 0 S NE-1323, Rev. 0
V. . [FSAR/COLR .| . None ~ |FAHN)<1.56(140.3(1-P)) |Fa(Z)s2.32/P"K(2) None
Acceptance - B _ 2 '
‘ Criteria/ Referance . None COLR24 COLR23 L A None -
|Design Tolerance Is met -+ YES __NO
, Acceptance Criteria ls met ) / YES __NO
VI | "Asrequired . ' _ -
.Comments. |~ Must have at Ieast 16 thambles for quarter core maps for mulh-point cahbratnons
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