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CLASSIFICATION / DISCLAIMER

.

The data, techniques, Information,- and conclusions in this report have-

- been prepared solely for use by Virginia _ Electric and Power Company (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 clain 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 - I

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

i*- 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 Conpany be liable, under any legal theory

whatsoever (whether contract, tort, warranty, or strict or absolute

;11 ability), 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

. .

I

This report presents the analysis and evaluation of the physics tests

which were performed to verify that the Surry 1, Cycle 15 core could be
-

operated- safely, and takes 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
1 -

testing techniques and methods of data analysis were used. The test data,

results and evaluations, coupled with the detailed startup procedures,
I

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 results.

The Surry 1, Cycle 15 Startup Physics Test Results 'and Evaluation

Sheets are included as an appendix to provide additional information on

the startup tent 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 tost
-

conditions and design values at these design conditions for the measured-

parameters were -completed - prior to the startup physics testing. The

entries for the design values were based on the calculations performed-

by- Virginia Electric and Power Company's Nuclear Analysis and Fuel
-

Group . During the tests, the data sheets were used as guidelines both1

to verify that the proper test conditions were met and to facilitate the
.

NE-1132 SIC 15:Startup Physics Tests Report ~Page 5 .of 57
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I.
preliminary comparison between measured and predicted test results, thus

enabling a quick identification of possible problems occuring during the

tests.

I
i

.

I
I
E

I
;

1

'

I
,

,

I
I
I
I
I
I
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SECTION 1

INTRODUCTION AND SUNNARY

On March 7,1997 Surry Unit i shut down for its fourteenth refueling.

During this shutdown, 62 of the 157 fuel assemblies in the core were

replaced with 60 fresh assemblies and 2 once-burned assemblies. The Cycle

15 core consists of seven sub-batches of fuel: two fresh batches (batches

'17A and 178); three once-burned batches, two from Cycle 14 (batches 16A

and 16B) and one from Cycle 13 (batch 15A); two twice-burned batches from

Surry 1 Cycles 13 and 14 (batches 15A and ISB); and one thrice-burned

batch from Surry 1 Cycles 12,13, and 14 (batch 14B). The fresh fuel is

of a similar design to the S1/16 fuel (fresh fuel in Cycle 14), and the

burnable poison rod assemblies and flux suppression inserts are the same

design used in the previous cycle. Note that SIC 15 is the first Surry 1

core loaded without secondary sources.

The core loading pattern and the design parameters for each sub-batch -

are shown in Figure 1.1. Beginning-of-cycle (BOC) fuel assembly burnups

are given in Figure 1.2. The incore thimble locations available during

s ta rtup -- physics testing are identified in Figure 1.3. Figure 1.4-

I identifies' the location and number of- burnable poison rods and flux
-

suppression insert locations for Cycle 15, while Figure 1.5 identifies

the control rod locations.

The Cycle 15 core achieved initial criticality at 1224 on April 28,

1997. Prior to and following criticality, startup ' physics tests were

NE-1132 SIC 15 Startup Physics Tests Report Page 7 of 57
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I|

(

I
performed as outlined in Table 1.1. A summary of the physics test results

follows.

1. The measured drop time of each control rod was within the 2.4

second limit of Technical Specification 3.12.C.1.

2. The reference control rod bank was measured with the dilution

method, and the result was within -0.8% of the design prediction.

Individual control rod bank worths were measured using the rod

swap technique '8 and all results were within -13.1% of the design8

predictions. The sum of the irdividual measured control rod bank

worths was within -4.8% of the design prediction. All results

were within the design tolerance of 115% for individual bank I
worths (110% for the rod swap reference bank worth) and the design

tolerance of 110% for the sum of the individual control rod bank

worths.

I
3. Measured critical boron concentrations for two control bank

configurations were within 14 ppm of the design predictions. The

all-rods-out ( ARO) result was within the 50 ppm design tolerance,

and met the Technical Specification 4.10. A criterion that the

overall core reactivity balance shall be within 1% Ak/k of the

design prediction. The reference bank in c.itical boron

concentration was within its design tolerance.

4 The boron worth coefficient measurement was within 0.3% of the

design prediction, which is within the design tolerance of i101.

3!--us2 sic 1, stam, rh, sics rests xepos enge e e s,

-_
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b

5. The measured isothermal temperature coefficient (lTC) for the

all-rods-out configuration was within 0.53 pcm/'T of the design ;

prediction. This result is within the design tolerance of 13

pen /'F. The measured ITC was . -0.85 pcm/'F. When the Doppler

temperature coefficient (-1.69 pen /'F) and a 0.5 pcm/'F

uncertainty are accounted for in the +6.0 pcm/'F MTC limit of Core *
.

,
,

-Operating Limits Report (COLR) Section 2.1, the MTC acceptance
'

criteria is satisfied as long as the ITC is less positive than
1

3.81 pcm/'F.

6. _Hessured core power distributions were within established-

acceptance criteria . and COLR limits. The average relative ,

assembly power distribution measured / predicted percent difference

was 2.4% or less for the three initial power ascension flux asps.

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,

i
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Table 1.1

SURRY 1 - CYC1.E 15 STARTUP PilYSICS TESTS
CllRON01,0GY OF TESTS

I
Reference .

Test Date Time Power Procedure

llot Rod Drop - llot Full Flow... 4/27/97 1256 IISD 1-NPT-RX-014
Zero Power Testing Range....... 4/28/97 1'50 llZP l-NPT-RX-008
Reactivity Computer Checkout. . . 4/28/97 1445 IlZP 1-NPT-RX-008
Boron Endpoint - AR0. . . . . . . . . . . 4/28/97 1710 HZP l-NPT-RX-008
Boron Worth Coef ficient - ARO. . 4/28/97 1710 llZP l-NPT-RX-008
Temperature Coef ficient - ARO. , 4/28/97 1822 Il2P l-NPT-RX-008
Ba nk B Wo r th . . . . . . . . . . . . . . . . . . . 4/28/97 1927 Il2P l-NPT-RX-008
Boron Endpoint - B in. . . . . . . . . . 4/28/97 2250 llZP 1-NPT-RX-008
Reactivity Computer Checkout... 5/01/97 1115 ll2P l-NPT-RX-008
(ke-verification)

Bank SA Worth - Rod Swap. . . . . . . 5/01/97 1445 llZP 1-NPT-RX-008
Bank SB Worth - Rod Swap....... 5/01/97 1516 IlZP 1-NPT-RX-008
Bank A Worth - Rod Swap........ 5/01/97 1554 IlZP 1-NPT-RX-008
Bank C Worth - Rod Swap........ $/01/97 1644 IlZP 1-NPT-RX-008
Bank D Worth - Rod Swap. . . . . . . . 5/01/97 1738 IlZP 1-NPT-RX-008
Flux Hap - 29% Power........... 5/02/97 2302 28.5% l-NPT-RX-002

Peaking Factor Verification 1-NPT-RX-005 3
& Power Range Calibration 1-NPT-RX-008 3

Flux Ma p - 68% Powe r . . . . . . . . . . . 5/08/97 0950 68.5% 1-NPT-RX-002
Peaking Factor Verification 1-NPT-RX-005
& Power Range Calibration 1-NPT-RX-008

Flux Map - 100% Power.......... 5/16/97 1442 100.0% l-NPT-RX-002
Peaking Factor Verification 1-NPT-RX-005

1-NPT-RX-008

Note: Due to problems with the rod control system, startup physics
testing was suspended during the initia, start of rod swap bank
worth measurements. After the rod control system was fixed, 3
startup physics testing war. resumed beginning with a g
re-verification of the reactivity computer checkout.

I
I
Ihs- m2 Sic 15emmupPh,sim 1cstsR ,os Pase 10 e 5,

- - - - - - -
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Figure 1.1

SURRY UNIT 1 - CYCLE 15
CORE LOADING MAP
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Figure 1.2

SURRY UNIT 1 - CYCI.E 15
BEGINNING OF CYCLE FUEL ASSEMBLY BURNUPS
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Maure 1,3

SURRY UNIT 1 - CYCLE 15
INCORE THIMBLE LOCATIONS
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Figure 1.4

SURRY UNIT 1 - CYCLE 15
BURNABLE POISON AND FLUX SUPPRESSION INSERT LOCAT10HS
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Figure 1.5
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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 -

reactor coolant system (RCS) conditions (Tavg of 54715'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.I. This test was performed at

approximstely 2217 psig.

The rod drop times were me,asured by withdrawing a bank to its fully

withdrawn position and tripping all eight control rods within the bank>

by opening the reactor trip breakers. This allowed the rods to drop into

the core as they would during a plant trip. The stationary gripper coil Ivoltage and the Individual Rod Position Indication (IRPI) primary coil

voltage signals were recorded for each rod in the bank to determine each

rod's drop time. This procedure was repeated for each bank.

As shown on the sample rod drop trace in Figure 2.1, the initiation

of the rod drop is indicated by the decay of the stationary gripper coil

voltage when the stationary gripper coil fuse is removed. As the rod

drops, a voltage is induced in the IRPI primary coll. The magnitude of

this voltage is a function of control rod velocity. As the rod enters

Ithe dashpot region of the guide tube, its velocity slows causing a voltage

decrease in the IRPI coll. This voltage reaches a minimum when the rod

reaches the bottom of the dashpot. Subsequent variations in the trace

are caused by rod bouncing.

Im.1132 Slcls tamupPhysms1msRepm Page 1e o, s,
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- The measured drop times for each control rod are recorded on Figure

2.2. The slowest, fastest, and average drop times are summarized in Tabic

2.1. Technical. Specification 3.12.C.1 specifies a maximum rod drop time

from loss of stationary gripper coil voltage to dashpot entry of 2.4

seconds with the RCS at hot, full flow conditions. The test results

satisfy this limit.

.

,
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'

I

I
Table 2.1

SURRY UNIT 1 - CYCLE 15 STARTUP PilYSICS TESTS
110T ROD DROP TIME SUMMARY-

I
,

ROD DROP TIME TO DASHPOT ENTRY

I
'

SIAWEST ROD FASTEST RODS AVERAGE TIME

F-08 1.37 sec, li-02/P-10 1.25 sec. 1.29 sec.

;

I
,

I
I

;

I
J

I

I
I
I
I
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Figure 2.1

SURRY UNIT 1 - CYCII 15 STARTUP PllYSICS TESTS
TYPICAL ROD DROP TRACE

Beginning O'f Dashpot Bottesa Of Dashpot
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Drop Evant Mark Downturn in Trace) Upturn in Trace)
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ROD DROP TIME MEASUREMENT
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Figure 2.2

SURRY UNIT 1 - CYCLE 15 STARTUP PilYSICS TESTS
ROD DROP TIME - Il0T FULL FLOW CONDITIONS
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SECTION 3

CONTROL ROD BANK WORTH MEASUREMENTS

-

Control rod bank worths were measured for the control and shutdown

8banks using the rod swap technique ''. The initial step of the rod swap

method diluted the predicted most reactive control rod bank (hereaf ter

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

continuously by the reactivity computer and were used to determine the

differential and integral worth of the reference bank. For Cycle 15,

Control Bank B was used as the reference bank.

After the completion of the reference bank reactivity worth

measurement, the reactor coolant system temperature and boron

concentration were stabilized with the reactor near critical and the

reference bank,near full insertion. Initial statepoint data for the rod

swap maneuver were obtained by moving the reference bank to its fully

inserted position with all- other banks fully withdrawn and recording the

core reactivity and moderator temperature. From this point, a rod swap

maneuver was performed by withdrawing the reference bank several steps

and = then one of the- other control rod banks (i.e. a test bank) was

inserted to balauce the reactivity of the reference bank withdrawal. This

sequence was repeated until tl.e test bank was fully inserted and the

reference bank was positioned such that the core was just critical or near

the initial statepoint reactivity. This measured critical position (MCP)

of the reference bank with the test - bank fully inserted was- used to

NE-ll32 SIC 15 Startup Physics Tests Report Page 21 of 57
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I
determine the integral reactivity worth of the test bank. The core

reactivity, moderator temperature, and the differential worth of the

reference bank were recorded with the reference bank at the tiCP. The rod

swap maneuver then was repeated in reverse such that the reference bank

again was fully inserted with the test bank fully withdrawn from the core.

This rod swap process was then repeated for each of the other control and

shutdown banks.

A summary of the test results is given in Table 3.1. As shown in

this tab 1e and the Starcup Physics Test Results and Eva1uation Sheets

given in the Appendix, all of the individua, measured bank worths for the

contro, and shutdown banks were within the design tolerance (110% for the

reference bank, ils% for test banks worth greater than 600 pcm, and 1100

pcm for test banks worth less than or equal to 600 pcm). The sum of the

individua, measured rod bank worths was within 4.8% of the design

prediction. This is weil within the design tolerance of 110% for the sum

of the individual control rod bank worths.

The integra, and dif ferentia, reactivity worths of the reference

bank (Contro, Bank B) are shown in Figures 3.1 a nd 3. 2 , respectively.

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

to 111ustrate mei, ag,ee..nt. in . _ ar,, e o mea _ e re _ e va1..s ,
were satisfactory.

I

E

I
I
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Table 3.1

.SURRY UNIT 1 - CYCLE 15 STARTUP PHYSICS TESTS
CONTROL ROD BANK WORTH SUMMARY

'

.

MEASURED PREDICTED PERCENT DIFFERENCE
,

WORTH WORTH (%)
BANK (PCM) (PCM) (M-P)/P X 100

~

B-Reference Bank 1392.5 1404.0 -0.8 ,

D 1002.4 1080.0 -7.2
C 595.5 684.9 -13.1
A 372.7 378.8 -1.6* .

SB 862.2 957.7 -10.0~

SA 1169.8 1163.9 0.5
Total Worth 5395.1 5669.3 -4.8 ,

.,

* Difference is less than 100 pcm.

,

h

4

i
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Figure 3.1

SURRY UNIT 1 - CYCLE 15 STARTUP PHYSICS TESTS
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Figure 3.2

SURRY UNIT 1 - CYCLE 15 STARTUP PHYSICS TESTS
BANK B DIFFERENTIAL ROD WORTH - HIP
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SECTION 4

BORON ENDPOINT AND WORTil NEASUREMENTS

Horon Erdpoint
?

*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 control banks

at or very near a selected endpoint position. Adjustments to the measured

critical boron conventration values were made to account for off-nominal

control rod position and moderator temperature, if necessary.

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

in this table and in the Startup Physics Test kesults and Evaluation

Sheets given in the Appendix, the measured critical boron endpoint values

were withiu their respective design tolerances. The all-rods-out (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.

I

Boron Worth Coefficient

The measured boron endpoint values provide stable statepoint data

from which the boron worth coef ficient or dif ferential boron worth (DBW)

was determined. By relating each endpoint concentration to the integrated

Irod worth present in the core at the time of the endpoint measurement,
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,

the value of the DBW over the range of boron endpoint concentrations was
!

obtained. ;

A plot of the boron concentration versus inserted control rod worth ,

is shown in Figure 4.1. As indicated in this figure and-in the Appendix, j
!

the measured DBW was -7.22 pen /ppe. - This is within 0.3% of the predicted ,

value of 7.20 pen /ppe and is well within the design tolerance of 110%. ,

In summary ,the measured boron worth coefficient was satisfactory.

;

;

,
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Table 4.1

SURRY UNIT 1 - CYCLE 15 STARTUP PilYSICS TESTS
BORON ENDPOINTS SUMMARY -

I
Measured Predicted D1iference

Control Rod Endpoint Endpoint HP
Configuration (ppa) (ppm) (ppm)

ARO 1960 1974 -14

B flank in 1767 1765* 2

* The predicted endpotnt for the B Bank in configuration was'

adjusted for the dif ference 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.

I

I

I

I
I

I

I

I

I
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Figure 4.1

SURRY UNIT 1 - CYC1.E 15 STARTUF PHYSICS TESTS
BORON WORTH COEFFICIENT
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SECTION 5

TEMPERATURE COEFFICIENT MEASUREMENT

The isothermal temperature coefficient (lTC) at the all-rods out

condition is measured by controlling the reactor coolant system (RCS)

temperature through varying the steam generator blowdown flow,

establishing a constant heatup or couldown rate, and monitoring the

resulting reactivity changes on the reactivity computer. This ' test

sequence includes a cooldown followed by a heatup.

Reactivity was measured during an RCS cooldown of 3.2'T and an RCS

heatup of 3.4'F. Reactivity and temperature data was taken from the

reactivity computer and strip chart recorders. Using the statepoint

method, the temperature coef ficient was determined by dividing the change

in reactivity by the chango in RCS temperr.ture. An X-Y plotter, which

plotted reactivity versus temperature, confirmed the statepoint method

in calculating the measured ITC.

The predicted and measured isothermal temperature coef ficitsnt values

are compared in Table 5.1. As can be seen f rom this summary and from the

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

the measured isothormal temperature coefficient value was within the

design tolerance of 13 pcm/'F. Accounting for the Doppler temperature

coefficient (-1,69 pcm/'F) and a 0.5 pcm/'F uncertainty, the moderator

temperature coefficient was 1.34 pcm/'F, which meets the requirement of

Core Operating 1.imits Report Section 2.1. In summary, the measured result

was satisfactory.

I
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Table 5.1

SURRY UNIT 1 CYCLE 15 STARTUP PilYSICS TESTS
ISOTilERHAL TEMPERATURE COEFFICIENT SUMMARY

CORE CONDITIONS ISOTHERHAL TEMPERATURE COEFFICIENT .

(PCH/'F)

BANK TEMPERATURE BORON

POSITION RANGE CONCENTRATION C/D H/U AVE. DIFFER.

(S1EPS) ('F) (ppm) HEAS. PRED. (M-P)

544.2
D/208 to 1955 -1.25 -0.44 0.85 -1.38 0.53

547.6
k

,

.
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SECTION 6

POWER DISTRIW710N ME/5UREMENTS

E
The core power distributions were measured using the movable incore

detector flux mapping system. This system consists of five fission

chamber detectors which traverse fuel assembly instrumentation thimbles I
depicted in Figure 1.3. For each traverse, the detector voltage output

is continuously monitored 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

the CECOR code'. CECOR couples the measured voltages with predetermined

analytic signal-to power conversions, pin-to-box factors, and average

coupling coef ficients 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

paramotors are given in Table 6.1. A comparison of these measured values

with their Technical Specification limits is given in Table 6.2. Flux

map 2 was taken at approximately 29% 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 4 and 5 were taken near 68%

and 100% power, respectively, with dif ferent control ro 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. These figures show that the average relative assembly power

Idistribution measured / predicted percent dif ference was 2.4% or less for
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the three maps. The measured F-Q(Z) and F-DH(N) peaking factor values

for all flux maps were within the limits of the core Operating Limits

Report (Reference 6 Appendix A) Sections 2.3 and 2.4, respectively. Flux

maps 2 and 4 were used to recalibrate the power range excore detectors.

A larger than typical localized percent power _ dif ference in an

interior core location was observed in flux map 2. Although the measured

to predicted percent difference was within the design tolerance, the power

depression warranted further investigation due to its magnitude. In

addition, flux map 2 exhibited a core tilt which exceeded the value
~

assumed in the 'sa f ety evaluation. _After examining all plausible

explanations, it was determined that none of the modelled scenarios

appropriately corresponded to the measured results seen in flux map 2

(Reference 11). An additional analysis was performed which verified that

the results and conclusions of the safety evaluation were still bounding

for the core tilt measured in flux map 2 (Reference 10). Also, an extra

flux map (map 3) was analyzed during the power ascension to verify that

both the power depression and the core tilt were decreasing. By full

power the core tilt had decreased such that it fell within the typical

variations seen in a full power map. The power depression stayed

relatively constant at -5.5% between 68% and 100% power which is atypical

for an intet for core location,however all peaking factors were well within

the bounds of the safety evaluation and the Technical Specifications.

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 limits. It is

therefore anticipated that the" core will continue to operate as designed

throughout Cycle 15.

-NF.-Il32 SlC15 Startup Physics Tests Report _ page 33 of 57

_ __ _ _



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

I

I
TAB 1.E 6.1

SURRY UNIT 1 - CYCLE 15 STARTUP PilYSICS TESTS
INCORE l' LUX HAP SUMMARY

I
I

.- , .
'
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Table 6.2

SURRY UNIT 1 CYCLE 15 STARTUP PHYSICS TESTS
COMPARISON OF MEASURED POWER DISTRIBUTION PARAMETERS

WITH THEIR CORE OPERATING LIMITS

PEAK F-Q(Z) HOT F-Q(Z) 1107 T-DH(N) HOT
CHANNEL FACTOR * CHANNEL FACTOR ** CHANNEL FACTOR

(AT NODE OF HINIMUM MARGIN)

HAP HEAS. LIMIT NODE HEAS. LIH1T NODE HARGIN HEAS. LIMIT MARGIN

NO. (%) (%)

2 2.060 4.628 30 2.057 4.582 26 55.1 1.508 1.895 20.4
4 1.866 3.381 30 1.853 3.305 21 43.9 1.454 1.708 14.9
5 1.765 2.321 41 1.726 2.269 22- 23.9 1.433 1.560 8.1

* The Technical Specification's limit for the heat flux hot channel
factor, F-Q(Z), is a function of core hofght and power level.
The values for F-Q(Z) listed are the maximum value of F-Q(Z) in
the core. The Technical Specification's limit listed above is
evaluated at the plano of maximus 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 are the minimum
percent difference between the measured values of F-Q(7) and the
Technical Specification's limit at that node for each map.

The measured F-Q(Z) hot channel factors include 8% total
uncertainty.

NE 1132 SIC 15 Startup Physics Tests Report Page 35 of 57

- -_



- . _ _ _ .

I

I
Mgure 6.I

SURRY UNIT I - CYC1.E 15 STARTUP PHYSICS TESTS
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FISure 6.2

SURRY UNIT 1 - CYCLE !$ STARTUP PHYSICS TESTS
ASSEMBLYWISE POWER DISTRIBUTION
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Figure 6.3

SURRY UNIT 1 CYCLE 15 STARTUP PilYSICS TESTS
ASSEMBLYWISE POWER DISTRIBUTION
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Revision 0, Addend t A and II, March,1997 and May,1997,

11. Enginnering Transmittal NAF-970129, Rev. O " Preliminary Evaluation
of Surry 1 Cycle 15 Startup Plux Hop Anomalles", f rom R. A. Itall to
J.W. llenderson, dated May 12, 1997.
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SURRY POWER STATION UNIT 1 CYCLE 15 .

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| Test Description: Zero Power Testing Range Determination
.

Reference Proc No / Section: 1 NPT-RX-008 Sequence Step No:

|| Cank Positions (Steps) RCS Temperature ( F): 547

Test Power Level (% F.P.): O
Conditions SDA 227 SDB: 227 CA 227 Other (specify):

(Design) CB: 227 CC: CD: Below Nuclear Heating* *

Ill Bank Positions (Steps) RCS Temperature ( F): 54%0
Test Power Level (% F.P.): O

Conditions SDA- 227 SDB: 227 CA 227 Other (specify):

(Actual) CD: 227 CC: E17 CD: /60 Below Nuclear Heating

Date/Timp Test Performed:

H/4/f7 ISf0

Reactivity Computer inillal 4
Flux Background Reading I. W X/# amps

IV
Test

Results Flux Reading At
Point Of Nuclear Heating 38F# amps

(

Zero Power Testing Range | X /0 to /07/0 amps~#

Reference Not Applicable

V FSAR/ Tech Spec Not Applicable

Acceptance
Criteria Reference Not Applicable

Desigr Tolerance is met" : / YES NO
Acceptance Criteria is met" : / YES NO

VI * At The Just Critical Position
Comments " Design Tolerance and Acceptance Criteria are met if ZPTR

is below the Point of Nuclear Heating and above background.

A s.

Prepared By: s/ Reviewed By:
7 v
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SURRY POWER STATION UNIT 1 CYCLE 15
|STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| Test Description: Reactivity Computer Checkout R.

Reference Proc No / Section: 1 NPERX-008
Sequence Step No: g

|| Bank Positions (Steps) RCS Temperature (PF):547
_

Test Power Level (% F.P.): O

Conditions SDA' 227 SDB: 227 CA' 227 Other (specify):

(Design) CB: 227 CC: CD: Below Nuclear Heating* *

|lil Bank Posgions (Steps) RCS Temperature ( F): 545n

Tes! Power Level (% F.P.): O

Conditions SDA' 227 SDB: 227 CA: 227 Other (specify): 3
(Actual) CB: 227 CC: 7D CD: l% Below Nuclear Heating 5

Date/T]me Test. Performed:
#f/29/f7 /W7

Measured Parameter pc= Measured Reactivity using p-computer

(Description) p = Predicted Reactivity |
IV

'~
'i

R uits Measured Value p=
,_

,.o. . - u s,D,
.

Design Value %D= ((p pi)/pt) x 100% s 4.0 %
8

Reference WCAP 7905, Rev.1 Table 3.6

V FSAR/ Tech Spec Not Applicable

Acceptance
Criteria Reference Not Applicable

Design Tolerance is met : YES NO g
Acceptance Criteria is met : / YES NO 5

VI * At The Just Critical Position
Comments The allowable range will be set based on the above results, as well as

results from the benchmark test.
m Alloppble Range =

/ Reviewed By: d 84aA -Prepared By: j~I''

.
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SbRRY POW $R STATION UNIT 1 CYCLE 15
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: Critical Boron Concentration ARO
Seouence Step No:Reference Proc No / Section: 1 NPT RX-008 -

11 Bank Positions (Steps) RCS Temperature ("F): 547

Test Power Level (% F.P.): O

Conditions SDA' 227 SDB: 227 CA- 227 Other (specify):

(Design) CB: 227 CC: 227 CD: 227 Below Nuclear Heating

Ill Bank Positions (Steps) RCS Temperature ( F): 54 % 5

Test Power Level (% F.P.): O

Conditions SDA: 227 SDB: 227 CA- 227 Other (specify):

(Actual) CD: 227 CC: 227 CD: 227 Below Nuclear Heating

Date/ Time Test Performed:

4/3VN'l IHl0

Measured Parameter (Ce)"mo; Critical Boron Concentration ARO

(Description)
IV

Test
Results Measured Value (Cn)"mo= fcka0 ppm

(Design Conditions)

t

Design Value Ce= 1974 e 50 ppm

(Design Conditions)

Reference Technical Report NE 1110 Rev. O

V FSAR/ Tech Spec lace x Ce j s 1000 pcm

Acceptance
Criteria Reference Technical Specification 4.10.A

V YES NODesign Tolerance is met -

< YES NOAcceptance Criteria is met -
VI

Comments aC = 7.15 pcm/ ppm
Ce = |(Ce)"mo- Cel: Ce is design valueD

Prepared Byibt0, 7) /r Reviewed By:j%~J. Ad
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SURRY POWER STATION UNIT 1 CYCLE 15 g
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

.

| Test Description: HZP Boron Worth Coefficient Measurement |,

Reference Proc No / Section: 1 NPT-RX-008 Sequence Step No:

11 Dank Positions (Steps) RCS Temperature ( F): 547 g
Test Power Level (% F.P.): 0 3

Conditions SDA- 227 SDD: 227 CA' 227 Other (specify):

(Design) CB: moving CC: 227 CD: 227 Below Nuclear Heating

lli Bank Positions (Steps) RCS Temperature ( F): 7%a.
Test Power Level (% F.P.): O

Conditions SDA: 227 SDD: 227 CA: 227 Other (specify):

(Actual) CB: moving CC: 227 CD: 227 Below Nuclear Heating

Date/ Time Test Performed: 5
4/05/M |1 60 E

gMeasured Parameter ac : Boron Worth Coefficiente

(Description)
IV

Test .

Results Measured Value ace =**7.GG pcm/ ppm

I
gDesign Value aCo= 7.20 2 0.72 pcm/ ppm

(Design Conditions)

Reference Technical Report NE-1119, Rev. O

V FSAR/ Tech Spec Not Applicable

Acceptance
Criteria Reference Not Applicable

Design Tolerance is met : v' YES NO
Acceptance Criteria is met - V' YES NO

Vi g
Comments 3

I
Prepared Byhd 9/hO Reviewed By: v O.

|
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SURRY POWER STATION UNIT 1 CYdLE 15
'

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

l Test Description:IsothermalTemperature Coefficient ARO
Reference Proc No / Section: 1 NPT RX 008 Sequence Step No:

|| Bank Positions (Steps) RCS Temperature ( F): 547

Test Power Level (% F.P.): 0
: Conditions SDA: 227 SDB: 227 CA- 227 Other (specify):

(Design) CB: 227 CC: 227 CD: 227 Below Nuclear Heating

ill Bank Positions (Steps) RCS Temperature (*F): p y,q
Test Power Level (% F.P.): O

Conditions SDA: 227 SDB: 227 CA: 227 Other (specify): *

(Actual) CB: 227 CC: 227 CD: nob Below Nuclear Heating
,

Date/ Time Test Performed:

4t/M i Itht M
Measured Parameter (at'')mo; Isothermal Temperature

(Description) Coefficient ARO
IV

iso) o = -0.05 pcmFFTest Measured Value (ar
Results (C = 1%5 ppm)

Design Value
(Actual Conditions) (ages )ao = -1.58 i3.0 pcm8F

'

(Cs= A55 ppm)

Design Value
is)ao= -1.20:3.0 pcm8F(Design Conditions) (av

(Ce= 1974 ppm)

Reference Technical Report NE-1119. Rev. O
*V FSAR/COLR at 3.81* pcm/ F

D "= 1.69 pcmFFAcceptance ar
Criteria Reference COLR 2.1.1 Technical Report NE 1119 Rev. O

Design Tolerance is met : V YES NO-

Acceptance Criteria is met : V YES NO
VI

Comments ' Uncertainty on aTuoo = 0.5 pcm8F (Reference: memorandum from

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

Prepared By.kd O,b Reviewed By: . s

NE-1132 S1015 Startup Physics Tests Report Page 45 of 57



.

I
i

|-

i
-

SURRY POWER STATION UNIT 1 CYCLE 15 h;
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: Control Bank B Worth Measurement, Rod Swap Ref. Bank g'

Reference Proc No / Section: 1 NPT.RX-008 Sequence Step No: 5

|| Bank Positions (Steps) RCS Temperature ( F): 547

Power Level (% F.P.): 0 gTest
Conditions SDA* 227 SDB: 227 CA* 227 Other (specify):

(Design) CB: moving CC: 227 CD: 227 Below Nuclear Heating

Ill Bank Positions (Steps) RCS Ternperature ( F): fMf 7 7

Power Level (% F.P.): OTest
Conditions SDA: 227 SDB: 227 CA' 227 Other (specify): g

(Actual) CD: moving CC: 227 CD: 227 Below Nuclear Heating a
Date/ Time Test Performed:

4/2 sI97 , Ict 2 7 |

Measured Parameter is""; integralWorth Of Control Bank B.

(Description) All Other Rods Out

IV
Test Measured Value le " = /M2. 6 pcmR

i'

Results
Design Value i

(Design Conditions) 1 ""= 1404 a 140 pcm |
.

8 .

Reference Technical Report NE-1119 Rev. O

If Design Tolerance is exceeded, SNSOC shall

V FSAR/ Tech Spec 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 : V YES NO g
Acceptance Criteria is met ' [YES NO 5

VI
Comments

Reviewed By:N JA bPrepared By: _ % 4
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SURRY POWER 5iT,ATION UNIT 1 CYCLE 15 .

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: Critical Boron Concentration B Bank in
,

Reference Proc No / Section: 1 NPT RX-008 Sequence Step No:
,

il Bank Positions (Steps) RCS Temperature ( F): 547

Test Power Level (% F.P.): O

Conditions SDA' 227 SDB: 227 CA- 227 Other (specify):

(Design) CD: O CC: 227 CD: 227 Below Nuclear Heat _ing

lil Bank Positions (Steps) RCS Temperature ( F): syg 8

Test Power Level (% F.P.): O

Conditions SDA: 227 SDB: 227 CA: 227 Other (specify):

(Actual) CB: O CC: 227 CD: 227 Below Nuclear Heating

Date/ Time Test Performed:

4/ ash 7 :Q:50
_

Measured Parameter (Ce)"e; Critical Boron Concentration,'

(Description) B Bank in
,

IV

Test
Results Measured Value (Ce)"e= 17(/l ppm

q

(Design Conditions)

__

Prev
Design Value Ce= 1779+6Ce i (10 + 140.4/laCel) ppm

(Design Condillons) Ce= ITo5 i 30 ppm
.

Reference Technical Report NE 1119. Rev. O

V FSARTTech Spec Not Applicable

Acceptance

Criteria Reference Not Applicable

Design Tolerance is met : v' YES NO

Acceptance Criteria is met : V' YES NO

VI
Comments ace = -7.20 pcm/ ppm

A C "''' = N " w 1974 A8

Prepared By: A T/fe Reviewed By: v 9 .
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SURR? POWER' STATION UNIT 1 CYCLE.15
'

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET |
| Test Description: Reactivity Computer Checkout g

Reference Proc No / Section: 1 NPT.RX 008 Sequence Step No: g
Il Bank Positions (Steps) RCS Temperature ( F): 547

Test Power Level (% F.P.): O

Conditions SDA 227 SDB: 227 CA- 227 Other (specify):

(Design) CB: '227 CC: CD: Below Nuclear Heating* '

111 Dank Positions (Steps) RCS Temperature ( F): .yt/f,f |
Test Power Level (% F.P.): O

Conditions SDA 227 SDB: 227 CA- 227 Other (specify): g
(Actual) CB: 227 CC: CD: Below Nuclear Heating 3

Date/T)mp Test Performed:
[f t|9i Ills E

E<i

Measured Parameter p = Measured Reactivity using p computer

(Description) pia Predicted Reactivity |
IV

Test 3
Results Measured Value p,= - 40.0 +f/. 0 3

3

n - 47.0 4 6/.'lpi j

%D= -2,0'h, - 0,M g

Design Value %D= {(p,- pi)/pd x 100% s 4.0 % I
Reference WCAP 7905, Rev.1. Table 3.6

V FSAR/ Tech Spec Not Applicable

Acceptance
Criteria Reference Not Applicable

Design Tolerance is met : / YES NO g
Acceptance Criteria is met - _ 4 YES NO 5

VI * At The Just Critical Position
Comments The allowable range will be set based on the above results, as well as

results from the benchmark test.

A Alfowable Range =

Prepared By: _ f " 1
Reviewed By: MMW

i
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SURRY POWER STATION UNIT 1 CYCLE 15
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: Shutdown Bank A Worth Measurement, Rod Swap

Reference Proc No / Section: 1 NPT RX-008 Sequence Sten No:

11 Bank Positions (Steps) RCS Temperature ( F): 547

Test Power Level (% F,P.): O

Conditions SDA: moving SDB: 227 CA: 227 Other (specify):

(Design) CD: moving CC: 227 CD: 227 Below Nuclear Heating

ill Bank Positions (Steps) RCS Temperature ( F): fyr, /
Test Power Level (% F.P.): O

Conditions SDA: moving SDB: 227 CA- 227 Other (specify):

(Actual) CB: moving CC: 227 CD: 227 Below Nuclear Heating

Date/,Tirpe Test Performed;,,
(/Iftj'l / 4 '/b
. .

ns
Measured Parameter la ; integralWorth of Shutdown Bank A,

(Description) Rod Swap

IV Measured Value l u"' = I /07, h (Adjusted Measured Critical

Test Reference Bank Position a lN steps)

Results Design Value
(Actual Conditions) la"5= l/6 3.1 (Adjusted Measured Critical

Reference Bank Position = /74 steps)

Design Value
(Design Conditions) lu"8= 1160 e 174 pcm

(Critical Reference Bank Position = 177 steps)

Reference Technical Report NE 1119. Rev. O. VEP FRD 36A

FSAR/ Tech Spec if Design Tolerance is exceeded, SNSOC shall

V evaluate impact of test result on safety analysis.

Acceptance SNSOC may specify that additional testing

Criteria be performed.

Reference VEP F,RD 36A

Design Tolerance is met : / YES NO
Acceptance Criteria is met - ___ Y E S ._ __ N O-

VI
Comments

.A /1 m /

NhPrepared By: Reviewed By:
I f
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SURRY' POWER STATION UNIT 1 CYCLE 15
.

g,

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

l Test Description: Shutdown Bank 8 Worth Measurement, Rod Swap
Referencie Proc No / Section: 1 NPT.RX 008 Sequence Step No:

11 Bank Positions (Steps) RCS Temperature ( F): 547
Test Power Level (% F.P.): O

Conditions SDA: 227 SDB: moving CA- 227 Other (specify):
(Design) CB: moving CC: 227 CD: 227 Below Nuclear Heating

111 Bank Positions (Steps) RCS Temperature ( F): SW, I
Test Power Level (% F.P.): O

Conditions SDA: 227 SDB: moving CA: 227 Other (specify): |
(Actual) CB: moving CC: 227 CD: 227 Below Nuclear Heating

Date/Ti ne Test Performed:J g6//// ) /f/0 g/
< <

Measured Parameter iss"8; Integral Worth of Shutdown Bank B,

(Description) Rod Swap

IV Measured Value Ise"8= h02.2. (Adjusted Measured Critical

Test Reference Bank Position = I20 steps)
Results Design Value g,

} 77 7 (Adjusted Measured Critical 3(Actual Conditions) lse"8s

Reference Bank Position = II O steps)

Design Value
(Design Conditions) Isa"S= 962 144 pcm

(Critical Reference Bank Position = 145 steps) g
Reference Technical Report NE.1119. Rev. O, VEP FRD 36A g
FSAR/ Tech Spec If Design Tolerance is exceeded, SNSOC shall

V evaluate impact of test result on safety analysis.
Acceptance SNSOC raay spech that additional testing

Criteria be performed.

Reference VEP FRD 36A
Design Tolerance is met : /.YES NO
Acceptance Criteria is met - / YES NO

VI -

Comments

ANa e i

bAPrepared By: 1- Reviewed By:
r.
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SURRY POWER STATION UNlT 1 CY6LE 15
'

GTARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Descriptio.t: Control Bank A Worth Measurement. Rod Swap
Reference Proc No / Section: 1 NPT RX 008 Sequence Sten No:

|| Bank Positions (Steps) RCS Temperature (*F): 547

Test Power Level (% F.P.): O
Conditions SDA: 227 SDB. 227 CA: moving Other (specify):
(Design) CB: moving CC: 227 CD: 227 Below Nuclear Heating

ill Bank Positions (Steps) RCS Temperature ( F): 54y,q
Test Power Level (% F.P.): O

Conditions SDA: 227 SDB: 227 CA: moving Other (specify): .

(Actual) CB: moving CC: 227 CD: 227 Delow Nuclear Heating

Date/ Time Test Performed:

!f/o/99 t$$lf

Measured Parameter I/': Integral Worth of Control Bank A.

(Description) Rod Swap

IV Measured Value l['s 37 2.7(Adjusted Measured Critical

Test Reference Bank Position = 6 2. steps)

Results Design Value
(Actual Conditions) lys, 3%. b (Adjusted Measured Critical

Reference Bank Position = 62 steps)'

Design Value
(Design Conditions) lys= 389 100 pcm

(Critical Reference Bank Position = 74 steps)

Reference Technical Report NE 1119. Rev. O. VEP FRD-36A
,

FSAP/ Tech Spec If Design Tolerance is exceeded, SNSOC shall

V 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 : ' t/ YES NO
Acceptance Criteria is met * I YES NO

VI
Comments

,

/) M.

Prepared By: - Reviewed By: hbA/
< v

NE-1132 SIC 15 Startup Physics Tests Report Page 51 of 57



.- - -_ _

.

-

g-
.

SURRY POWNR STATION UNIT 1 CYCLE 15 |
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: Control Bank C Worth Measurement, Rod Swap
Sequence Stet No:Reference Proc No / Section: 1 NPT RX 008 -

|| Bank Positions (Steps) RCS lemperature (PF):547 g
Test Power Level (% F.P.): 0 3

Conditions SDA: 227 SDB: 227 CA: 227 Other (specify):

g(Design) CB: moving CC: moving CD: 227 Below Nuclear Heating

ill Bank Positions (Steps) RCS Temperature ( F): $W 8
Test Power Level (% F.P.): O

Conditions SDA: 227 SDB: 227 CA: 227 Other (specify):

(Actual) CB: moving CC: moving CD: 227 Below Nuclear Heating

Datemme Test Performed: g
shh1 IG44 m

Measured Parameter ic"S; Integral Worth of Control Bank C,

(Description) Rod Swap

IV Measured Value lens, gqg,gMAdjusted Me ed Critical

Test Reference Bank Position steps)

Results Design Value 391

(Actual Conditions) leas = 6VI M (Adjusted Mea d Critical

Reference Bank Position,5J steps)

Design Value YQ,p'1
ns(Design Conditions) le = 673 i 101 pcm

(Critical Reference Bank Position = 104 steps) g
Reference Technical Report NE.1119. Rev. O. VEP FRD 3GA g
FSAR/ Tech Spec il Design Tolerance is exceeded, SNSOC shall

gV 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 : # YES NO

V YES NO gAcceptance Criteria is met -
VI E

Comments

I
Propared By: WM Reviewed By:'/b$4 D.b''
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SURRY POWER STATION UNIT 1 CYCLE 15
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: Control Bank D Worth Measurement, Rod Swap
Reference Proc No / Section: 1 NPT RX-008 Sequence Step No:

|| Bank Positions (Steps) RCS Temperature ( F): 547

Test Power Level (% F.P.): O
Conditions SDA: 227 SDD 227 CA: 227 Other (specify):
(Design) CB: moving CC: 227 CD: moving Below Nuclear Heating

ill Bank Positions (Steps) RCS Temperature ( F): 5W.6
Test Power Level (% F.P.): O

Conditions SDA: 227 SDB: 227 CA: 227 Other (specify):

(Actual) . CB: moving CC: 227 CD: moving Below Nuclear Heating

Date/ Time Test Performed:
5||I47 /2 38

nsMeasured Parameter lo ; IntegralWorth of Control Bank D,

(Description) Rod Swap

lo = /002.h(gdjusted Measured critical
ns

IV Measu ed Value

Test Reference Bank Position = /N steps)

Results Design Value
(Actual Conditions) lons= /080. djus'ed Measured Critical

Reference Bank Position = IN steps)

Design Value
ns(Design Conditions) lo = 1073 s 161 pcm

(Critical Reference Bank Position = 163 steps)

Referer ce Technical Report NE.1119. Rev. O. VEP FRD 36A

FSAR/ Tech Spec || Design Tolerance is exceeded, SNSOC shall>

V 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 : YES NO
A_cceptanco Criteria is met * YES NO

VI
Comments

k- Reviewed By:[b D3mPrepared By: W
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SURRY POWER STATION UNIT 1 CYCLE 15 |
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

| Test Description: Total Rod Worth, Rod Swap g

Reference Proc No / Section: 1-NPT RX-008 Sequence Step No: 3

11 Bank Positions (Steps) RCS Temperature ( F): 647

Power Level (% F.P.): 0 gTest
Conditions SDA: moving SDB: moving CA: moving Other (specify):

(Design) CB: moving CC: moving CD: moving Below Nuclear Heating

ill Bank Positions (Steps) RCS Temperature ( F): 5ft|1
Power Level (% F.P.): OTest

Conditions SDA: moving SDB: moving CA moving Other (specify): g
(Actual) CB: moving CC: moving CD: moving Below Nucierr Heating 5

Date/ Time Test Performed:

4/.25 /c '7 6 *a7v

1,6 Integral Worth of All Banks,Measured P 9 ameter 1

(Description) Rod Swap

IV Measured Value Irow= 5Yis. i pcm

Test ,

Results Design Value
(Actual Conditions) Irow=51,49.3 pcm g

Design Value g
1,w= 5660 t 566 pcm 5(Design Conditions)'
7

Technical Report NE-1119, Rev. O, VEP-FRD 36AReference
FSAR/ Tech Spec if Design Tolerance is exceeded, SNSOC shall

evaluate impact of test result on safety analysis.V
Acceptance Additional testing must be performed.

Criteria ~

Reference VEP-FRD 36A g
/ YES NO 5

Design Tolerance is met -

Acceptance Criteria is met - V YES NO

VI
Comments

Prepared By.@mb_ T> [ Reviewed By: -'
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SURRY POWER STATION UNIT 1 CYCLE 15
|

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET|

|

1 Test Description: M/D Fivx Map - At Power

Reference Proc No / Section: 1-NPT-RX-008 .002 Sequence Step No:
RCS Temperature ("F): Tur a 1

11 Bank Positions (Steps)
Power Level (% F.P.): s 30

Test

Conditions SDA: 227 SDB: 227 CA 227 Other (specify): i

(Design) CB: 227 CC: CD: Must have a 38 thimbles ** |
* *

Ill Bank Positions (Steps)
RCS Temperature ( F): Taur

Power Level (% F.P.): as.5*4
Test

Conditions SCA: 227 SDB: 227 CA: 227 Other (specify):

(Actual) CB: 227 CC: SM CD: 11 3 4 g g (cs

Date/ Time Test Performed:
s}3.fo)7 3503

Muimum Relative Nuclear Enthalpy Total Heat Maximum

Measured Assembly Rise Hot Flux Hot Positive incore

Parameter Power %DIFF Channel Factor Channe! Quadrant

IV (Description) (M P)/P FAH(N) Factor Fo(Z) Power Titt
;,oass-9.11., P t e. l

I'M GON (2,5s 7.)Test Measured -

+io.5% P4.0.9
Results value

Design Value 310% for Pi a 0.9

(Design :15% for P,<0.9 N/A N/A s 1.0205

Conditions) (P e assy power)

Reference WCAP 7905, Rev.1 None None WCAP.7905,

Rev.1 -

V FSAR/COLR None F AH(N)s t.56(1+0.3(1-P)) Fo(Z)s4.64*K(Z) None

Acceptance
Criteria Reference None COLR 2.4 COLR 2.3

' None

/ YES NO
Design Tolerance is met :

/ YES NOAcceptance Criterials met :

VI * As req ired
" Must have at least 16 thlmbles for quarter core maps for multi-point calibrationsComments

Prepared By:'bd M Reviewed By: / /b '
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-SURRY POWER STATION UNIT 1 CYCLE 15
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: M/D Flux Map - At Power

Reference - Proc No / Section: 1 NPT-RX 008 ,002 Sequence Step No:
|| Bank Positions (Steps) RCS Temperature ("F): Tner 1

1 Test -
'

Power Level (% F.P.):95 s P s 100
Conditions SDA: 227 SDB: 227 CA 227 Other (specify):

(Design) - CB: 227 CC: 227 CD: Must have a 38 thimbles"*

- Ill Bank Positions (Steps) RCS Temperature ( F): 5 73
Test 22f Pwer Level (% F.P.): 4ifG

Conditions SDN 227 SDB: 227 CA 227 Other (specify):

(Actual) CB: 227 CC: 227 CD: 11 S

Date/ Time Test Performed: ep
c A./<v iEi41

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 -K8 W.O 1, o tw /
Results vetue /o.V (<.d /. VJ3 / 7(,s . heme hjd

Design Value 10% for P, a0.9-

(Design 15% for P,<0.9 N/A_ N/A s 1.0205

Conditions) (P,= assy power)

Reference WCAP 7905, Rev 1 None -None WCAP 7905,

Rev.1

V FSAR/COLR None FAH(N)s1.56(1+0.3(1 P)) Fo(Z)s2.32/P*K(Z) None

Acceptance
Criteria Reference None COLR 2.4 COLR 2.3 None

Design Tolerance is met : / YES NO
Acceptance Criteria is met : /YES NO ;

VI - * As requirnd

Comments " Must have at least 16 thimbles for quarter core maps for multi-point calibrations

Prepared By: A/ Reviewed . b3 . -

(~' \
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