’Y’l" M" %y

INTERNAL: ACRS

EXTERNAL: NRC PDR

PRIORLLY 1

(ACCELERATED RIDS PROCESSINGg
REGULA ¥ INFORMATION DISTRIBUTI

ACCESSION NBR:9408180204

SYSTEM (RIDS)

DOC.DATE: 94/08/08 NOTARIZED: NO

FACIL:50-400 Shearon Harris Nuclear Power Plant, Unit 1, Carolina

AUTH.NAME AUTHOR AFFILIATION

ROBINSON,W.R. Carolina Power & Light Co.

RECIP.NAME

RECIPIENT AFFILIATION

SUBJECT: "Harris Nuclear Plant Unit 1,Cycle 6 Startup Test Rept." W/

940808 1ltr.

DISTRIBUTION CODE: IE26D COPIES RECEIVED:LTR __IENCL
TITLE: Startup Report/Refueling Report (per Tech Specs

NOTES:Application for permit renewal filed.

RECIPIENT COPIES
ID CODE/NAME LTTR ENCL
PD2-1 PD 1l 1

NRR /SR¥
Z~REG FILE 02

H WO

NOTE TO ALL "RIDS" RECIPIENTS:

PLEASE HELP US TO REDUCE WASTE! CONTACT THE DOCUMENT CONTROL

H MW

! RECIPIENT

ID CODE/NAME
LE,N

AEOD/DSP/TPAB
NUDOCS-ABSTRACT
RGN2 FILE 01

NSIC

DESK, ROOM P1-37 (EXT, 504-2083 ) TO ELIMINATE YOUR NAME FROM
DISTRIBUTION LISTS FOR DOCUMENTS YOU DON'T' NEED!

TOTAL NUMBER OF COPIES REQUIRED: LTTR

15 ENCL 15

{__ size: SO

COPIES

2

I SR )

LTTR ENCL

2

i

DOCKET #
05000400

05000400

-  m < —C OO 0O MM






CP&L

Carolina Power & Light Company ) William R. Robinson
PO Box 165 Vice President
New Hill NC 27562 Harris Nuclear Plant
AUG 0 8 1004
File Number: HO-940352 SERIAL: HNP-94-062

United States Nuclear Regulatory Commission
ATTENTION: Document Control Desk
Washington, DC 20555

SHEARON HARRIS NUCLEAR POWER PLANT
DOCKET NO. 50-400/LICENSE NO. NPF-63
STARTUP TEST REPORT

Gentlemen:

In accordance with the reporting requirements for the Shearon Harris Nuclear Power Plant
(SHNPP) Technical Specifications, Section 6.9.1.1Carolina Power & Light Company herein
submits the Startup Test Report for Cycle 6 operation. The report is required because the
SHNPP core for Cycle 6 contains fuel purchased from a different supplier, Siemens Power

Corporation.

Questions regarding this matter may be referred to Mr. R. W. Prunty at (919) 362-2030.

Sincerely,

I~

W. R. Robinson

SDC/sdc

c: Mr. S. D. Ebneter
Mr. N. B. Le .
Mr. J. E. Tedrow

B
z(uuaa

9408180204 940808
PDR  ADOCK 05000400 2£
R PDR IE

State Road 1134 New Hill NC  Tel 919 362-2502 Fax 919 362-6950 0 , (






CP&L

Serial: NF-94A-0597

Harris Nuclear Plant Unit 1, Cycle 6
Startup Test Report

The First Reload of a Transition from Westinghouse to

Siemens Supplied Fuel

NFM&SA File: 908.04

Page 1 of 50 (Rev. 0}




PN

el O o S

= O

Harris Nuclear Plant Unit 1, Cycle 6

Startup Test Report

Table of Contents

Page
introduction and Cycle Descrip.tion ...... et e et e ettt e et e et 3
Control and Shutdown Rod Drop Times . .. ..ttt i i ittt v eeerornnanneses 5
Control and Shutdown Rod Bank Worth Measurements ............. 00 vnnn 6
Endpoint Measurements . .. v v vt e tntonstvnstnentontsenonssoeasonensnss 8
Isotherma! Temperature Coefficients . ... ... ittt it eoneenonaneens 9
Power Distributions ..... e e e f e et e e 10
Intermediate Range Detector Setpoint Verification .......... ettt et 11
Conclusions .......... veeane Ce vt s enaan e e e e et 12
References . ....coviiivieetannnetennstnennsnnsons e 13
AppendiX ...ttt i i it c i et e e et ettt 14
Distribution List « ¢ v vt vt v vt nsnsssnensssronesansss e e ettt 50

Page 2 of 50 {(Rov. 0)






l.s Nuclear Plant Unit 1, Cycle 6 Stanu'st Report

1.0 Introduction and Cycle Description

This report documents the startup test results for Harris Nuclear Plant Unit 1, Cycle 6. This report will

focus primarily on the results obtained from the various startup physics tests and on a comparison

between measured and predicted data supplied by Siemens Power Corporation (SPC). Note that this

report is not intended to be a detailed description of the startup tests; for detailed documentation of

the tests, refer to the following procedures:

EPT-069
EPT-026

EPT-070
EPT-067
EST-707
EST-703
EST-701
EPT-068
EST-724
FMP-101
EST-710
EPT-009

Initial Criticality

Reactivity Computer Initial Setup and Calibration Using the Reactivity Computer
Detector

Reactivity Computer Initial Setup and Calibration

Boron Endpoint Measurement - All Rods Out

Special Test Exceptions

Moderator Temperature Coefficient Measurement BOL After Each Refueling
Shutdown Margin Calculation Mode 2

Reactivity Worth of the Control and Shutdown Banks Utilizing the Rod Swap Technique
Shutdown and Control Rod Drop Test Using Computer

Incore Thermocouple and Flux Mapping

Hot Channel Factor Tests

Intermediate Range Detector Setpoint Verification

Specifically, the following items are addressed:

o] Control Rod Drop Times

o Control and Shutdown Bank Worth Measurements
o Endpoint Measurements

o Isothermal Temperature Coefficients

o Power Distributions

o Intermediate Range Detector Setpoint Verification
o Conclusions
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.is Nuclear Plant Unit 1, Cycle 6 Stanu‘st Report

1.0 Introduction and Cycle Description {Continued)

Among the items discussed for each of the topics above will be measured data, comparisons to
predicted data, and applicable acceptance criteria which must be satisfied for the successful

completion of the tests.

Harris Unit 1 is a three-loop Westinghouse PWR reactor currently in its sixth cycle of operation. The
rated thermal power is 2775 MWt. The reactor core consists of 157 assemblies grouped into four
regions for Cycle 6; with 52 fresh Siemens High Thermal Performance {HTP) assemblies, 96 carryover
Westinghouse Vantage-5 assemblies and 9 Westinghouse reinserted LOPAR assemblies. The 9
reinserted assemblies were used because of the potential to exceed the peak pin burnup limits in the
assemblies that they replaced. Tables 1.1, 1.2, 1.3 and 1.4 provide a review of the Cycle 6 core
design parameters and a description of each fuel type. Figures 1.1 and 1.2 provide the core loading
pattern and the thimble and control rod locations, respectively. Figure 1.3 provides the gadolinia

loading in the fresh fuel assemblies.

There are several new features in Cycle 6. The fresh fuel is now supplied by Siemens Power
Corporation (SPC) and the burnable poison in the fresh fuel is gadolinium oxide:(Gd,0,). Additional
changes to the Harris Plant include the elimination of the RTD bypass manifold, a T,or reduction of 8°F

and the removal of the neutron source assemblies from use in the Cycle 6 core.

The predicted fi:ll power Cycle 6 length is 420 EFPDs based on a 463 EFPD Cycle 5.

 Cycle 6 initial criticality was achieved on May 10, 1994; the unit synchronized to the grid on 5/12/94.

Following criticality, checkouts of the reactivity computers (connected to NI-41 and Reactivity
Computer Deteétor) were performed by comparing period measurements to the startup rate indicated
by the computer. The six-group constants input to the reactivity computers were provided by SPC and
are listed in Table 1.5. After confirming correct operation of the reactivity computers, startup physics
testing continued in accordance with the established schedule. The reactivity computer connected to
NI-41 was disconnected since the reactivity computer connected to the Reactivity Computer Detector
was performing satisfactorily. The results of the Low Power Physics tests and the applicable

acceptance criteria are provided in Tables 1.6 and 1.7.
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2.0 Control and Shutdown Rod Drop Times

Rod drop tests were performed in accordance with procedure EST-724 at hot full flow coolant
conditions. Briefly, a bank was selected and pulled to the fully withdrawn position. Rods were then

dropped by opening the reactor trip breakers, thus interrupting the circuit.

Technical Specifications require that the rod drop time from the beginning of the drop to dashpot entry
be no greater than 2.7 seconds at full core flow and T,,, = 551°F

In Cycle 6, all rods met the rod drop acceptance criteria.

The summarized results of the rod drop test are presented in Table 2.1. The data for the rods going
into the SPC fuel has been italicized.
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Qis Nuclear Plant Unit 1, Cycle 6 Stanu;gst Report

Control and Shutdown Rod Bank Worth Measurements

Rod worth measurements were performed in accordance with plant procedure EPT-068. This procedure

uses the rod swap technique to measure all banks except for the reference bank; this bank is measured

through boron dilution. The purposes of this procedure are as follows:

To verify that the reactivity worth of the reference RCC bank, as determined through reactivity
computer measurement, is consistent with design predictions. The reference RCC bank is the
bank that has the highest predicted reactivity worth of all control and shutdown banks when

inserted into an otherwise unrodded core. In Cycle 6 the Reference Bank is Contro! Bank B.

To verify that the reactivity worth of each control and shutdown bank (except for the
Reference Bank), as measured in the presence of the Reference Bank in a critical

configuration, is consistent with design predictions.
To verify by analysis that shutdown margin is consistent with accident analysis assumptions.

To determine the critical RCS boron concentration and associated reactivity worth appropriate
to an endpoint configuration. The boron endpoints of interest in this procedure are those with
ARO and the reference bank fully inserted. The method used to obtain this data is similar to
that used in EPT-067, except that the Reference Bank is manipulated instead of Control Bank
D.
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3.0 Control and Shutdown Rod Bank Worth Measurements (Continued)

The review criteria for the rod worths is as follows:

1. The absolute value of the percent difference between measured and predicted integral worth

of the Reference Bank is ( 10%.

2. For all banks other than the Reference Bank; either
a. The absolute value of the percent difference between measured and predicted worths
is (15%, or
b. The absolute value of the reactivity difference between measured and predicted worths

is ( 100 pcm, whichever is greater.

The acceptance criteria requires that the sum of the measured worths be greater than 90% and less

than 110% of the sum of the predicted worths.

Table 3.1 presents the integral and differential worth of Control Bank B (Reference Bank). Table 1.6
presents the measured and predicted endpoint data and measured integral worth for all banks. Figures
3.1 and 3.2 graphically compare the predicted and measured integral and differential. rod worths for

Control Bank B.

The review and acceptance criteria on bank worths were met.
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.is Nuclear Plant Unit 1, Cycle 6 Stanu‘st Report

4.0 Endpoint Measurements
The ARO boron endpoint measurement was performed in accordance with the procedure EPT-067. The
acceptance criterion for the boron endpoint measurement requires that the ARO critical boron

concentration be within 500 pem (71 ppm at Cycle 6 BOC boron worth) of the measured value.

For Cycle 6, the ARO endpoint was 16 ppm more than the predicted value (1826 ppm predicted, 1842

ppm measured). The acceptance criterion for the endpoint was met.
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5.0 isothermal Temperature Coefficient

Isothermal Temperature Coefficient (ITC) measurements were taken, in accordance with EST-703, to
insuré that Technical Specification requirements limiting the moderator temperature coefficient to less
than or equal to +5 pcm/°F at HZP and 0.0 pcm/°F at HFP are met. Should the MTC exceed +5
pcm/°F at HZP, ARO conditions, rod withdrawal limits for startup and power ascension must be

established. The ITC is measured at HZP and operating pressure with rods close to ARO.

The ITC is obtained by a uniform cooldown and heatup of the primary system with the resultant
reactivity changes monitored by the reactivity computer and recorded on an X-Y plotter. Al
measurements are made below the nuclear heating‘ range to minimize Doppler feedback effects. Over
the temperature range used {558-553°F) the reactivity versus temperature relationship is approximately
linear. As such, the coefficients were measured as the slope of the reactivity change versus the
temperature change provided on the X-Y plotter. Note that the ITC measurements were taken for two
cooldowns and heatups (one cooldown was discarded because of reactivity computer problems during
the process) and the results averaged in order to calculate the MTC. The averaging was done to
minimize the effect of boron additions to the system during the cooldown (boron additions are caused
by concentration mismatches between the RCS and pressurizer). Calculation of the MTC from the
measured ITC is done using the equation below and the SPC predicted HZP Doppler coefficient of -1.60
pcm/°F:

@150~ Cmoa + “Dopp

Results of the ITC/MTC measurements are presented in Tables 5.1 and 5.2 and the actual test data
is provided graphicaily {obtained from Cycle 6 EST-703) as Figures 5.1, 5.2 and 5.3.

The results indicate a negative MTC of -2.2 pcm/°F at HZP, ARO conditions indicating that no rod

withdrawal limits would be necessary.
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6.0 Power Distributions

The core power distribution measurements are taken to insure correct core loading and to verify
compliance with Technical Specification requirements and limits on hot channel factors, quadrant
power tilts, power density and allowed power limits. Core power distribution is measured by processing
moveable detector data using the INCORE code which evaluates the map quality, flux trace validity,

hot channel factors and locations, and allowed power limits.-

Tables 6.1 and 6.2 provide pertinent statistics for evaluating map quality and core parameters which
must be monitored. Flux maps were taken at power levels of 27.5, 72.6, 93.8 and 99.8% power
{Maps 211, 212, 214 and 215, respectively). Map 213 was not valid because of detector drift due to
axial and radial xenon oscillations induced by rod movement immediately prior to the start of taking

thimble data.

Figures 6.1 through 6.8 provide pertinent INCORE results for the four flux maps. All Technical

Specification limits were met.
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7.0 Intermediate Range Detector Setpoint Verification

SPC introduced a new methodology for the adjustment of the Power and Intermediate Range Detectors
to account for the flux leakage changes between the end of Cycle 5 and the beginning of Cycle 6.
During the power ascension phase of the startup physics testing, the procedure EPT-009 is used to
verify that the Intermediate Range Rod Withdrawal Stop and Trip Setpoints are within acceptance
limits. Although EPT-009 is not specifically required by Technical Specifications, it is generally
performed for each startup to monitor, verify and determine the Intermediate Range Detector Setpoints.
During a reactor startup, the Intermediate Range Rod Withdrawal Stop and Trip Setpoints are verified

-

to be as follows for both N35 and N36:

a. Current equivalent to 15% power s Py, < current equivalent to 27% power for N35.

b. Current equivalent to 15% power < Py, < current equivalent to 27% power for N36.

The highest Power Range indicated power at which the bistables engaged for the Intermediate Range
Trip was 18.5 and 22.4, for N35 and N36 respectively.

The Technical Specification allowed value for the trip setpoint is 30.9% RTP.
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8.0 Conclusions

The data obtained during the Cycle 6 startup physics testing show acceptable agreement between
measqred and predicted rod worths, boron endpoints, temperature coefficients. The flux maps allowed
power ascension and then full power operation based on meeting the acceptance criteria as presented
in Table 1.7.

Since the startup physics predictions were acceptable overall, confidence in both the SPC data and the

" NFM&SA Section’s ability to predict future Cycle 6 core behavior is reasonable.
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10. Appendix Continued

Figure 6.5
Figure 6.6
Figure 6.7
Figure 6.8

Cycle 6 F3*V(2)/K(z) versus Core Elevation, Map 211
Cycle 6 Fi*V(z)/K(z) versus Core Elevation, Map 212
Cycle 6 F§*V(z)/K(z) versus Core Elevation, Map 214
Cycle 6 FJ*V(2)/K(z) versus Core Elevation, Map 215

Note: Fl= F§'*1.05*1.03
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Table 1.1

Comparison of Cycles 5 and 6 Fuel Loading

Cycle 5 Cycle 6
As-built Zero Burnup Loading (MTU)

Region 1 4 Assy - 1.847 9 Assy - 4.161

Region 5A 13 Assy - 5.533 -

Region 5B 20 Assy - 8.495 -

Region 6A 32 Assy - 13.602 12 Assy - 5.098

Region 6B 28 Assy - 11.917 24 Assy - 10.213

Region 7A 32 Assy - 13.580 32 Assy - 13.580

Region 7B 28 Assy - 11.896 28 Assy - 11.896
Region 8 LFA - 8 Assy - 3.663

Remainder Region 8

44 Assy - 20.046

68.657408

Total (MTU) 66.870
Power Rating (MW1) 2775 2775
Rod Out Park Position (steps) 228 231
System Pressure (psig) 2250 2250
Core Average Moderator Temperature 557/588.8 557/580.8
(HZP/HFP °F)
Number of Poison Rod/Pins 4096 IFBAs 40@2 w/o Gd,0,
96 WABAs 632@6 w/o Gd,0,

160@8 w/o Gd,0;
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Table 1.2

Comparison of Cycles 5 and 6 Peaking Factor Limits

Cycle 5 Cycle 6
Fq Limit 2.45 - LOPAR, V5 2.45 - LOPAR, V5
2.52 SPC HTP
F,, Limit 1.62- LOPAR 1.62- LOPAR"
1.65 - V5 1.65 - V5
1.73- SPC HTP
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Fuel Inventory Dimensions

Table 1.3

Region 1 6A 68 7A 78 8
Number of Assemblies 9 12 24 32 28 52
Fuel Design LOPAR V5 V5 A4 V5 HTP
Pellet Density (% TD) 95.1" 95.4" | 95.6" 95.5'" 95.6'" 95.0
Pellet O.D., inches 3225 .3088 .3088 .3088 .3088 .3215
Clad 1.D., inches .329 315 | .315 315 315 .328
Clad 0.D., inches 374 .360 360 .360 .360 .376
Fill Gas Pressure, psig - - - - - | 355
Region-wise loading, 4.161 '5.098 | 10.213 13.580 11.896 23.709

MTU

(1) Region 1, 6A, 6B, 7A and 7B pellet d

ensities are as built

e T T RRRBBRREREESSRRR.,
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Table 1.4

Fuel Inventory Enrichment

Nominal Initial Enrichment, w/o U235

Region 1 6A 68 7A 78 8
Top 3 inches 2.10 0.72 0.72 0.74 0.74 0.71
Next 3 inches 2.10 0.72 0.72 0.74 0.74 4.95
Next 6 inches 2.10 4.40 4.80 4.40 4.80 4.95

Central 120 inches:

0 w/o Gd,0, 2.10 4.40 4.80 4.40 4.80 4.95"
2 w/o Gd,0, - - - - - 4.85@
6 w/o Gd,0, - - - - - 4.65%
8 w/o Gd,0, - - - - - 4.55%
Next 3 inches 2.10 4.40 4.80 4.40 4.80 4.95
Next 3 inches 2.10 0.72 0.72 0.74 0.74 4.95

Bottom 3 inches 2.10 0.72 0.72 0.74 0.74 0.71

. =(1) 12,896 rods contain Om:—_=

(2) 40 rods contain 2 w/o Gd,0,
(3) 632 rods contain 6 w/o Gd,0,
(4) 160 rods contain 8 w/o Gd,0,

e R R R R R R R RRRREERRREREREERESEEEEEEE———EEEEE————————.
e e —————— ——
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Table 1.5
Input Parameters to the Reactivity Computer
Group Bi Ai (sec)
1 .000207 0128
2 .001293 .0316
3 .001163 .1203
4 .002497 3211
5 .000904 1.4045
6 .000216 3.8696
6
Z8i = 0.00628
i=1 '
[ = 17.39
| = 0.965
Bt = 0.006060
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Table 1.6
Startup Test Summary
Boron VEndpoint {ppm)
Configuration Measured Predicted Difference (M-P)
ARO 1842 1826 16
B-IN 1665 1637 28
Contro! Rod Worths {pcm)
Bank Measured ‘Predicted E Wm-Wp Percent
. " ' Difference
. CBB 1281 1342 -61 -4.5%
CBA 346 371 -25 -6.7%
SBC 433 480 -47 -9.8%
SBB 746 811 -65 -8.0%
SBA 956 1040 -84 -8.1%
CBC 1081 1150 -69 -6.0%
CBD 901 948 -47 -56.0%
Sum of'the. || . Sum.ofthe. |.~0.9%Predicted .| . 1.10% Predicted Worth
” I‘Me;sured:j ‘ ‘:: PredlctedWorths‘ O Worth oy "‘f\:‘} o SR
5744 6142 5528 6756
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Table 1.6 Continued

Startup Test Summary

Moderator Temperature Coefficient (pcm/°F)

Configuration Measured . Predicted Difference
CBD-212 -2.2 -3.37 +1.2
Differential -Boron Worth (pcm/ppm)
Configuration Measured ‘ ‘Predicted Percent Difference
CBB going in -7.24 -7.09

-2.1
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Startup Physics Test Procedures Acceptance Criteria

Table 1.7

Test

Criteria

Boron Endpoint

The ARO critical boron concentration should be within

500 pcm (71 ppm) of the measured value.

Moderator Temperature Coefficient

The moderator temperature coefficient during power
escalation is less than or equal to +5.0 pcm/°F at
HZP.

Control Rod Worth

Review Criteria:

a. The reference bank must be within = 10% of
the pre_dicted worth.

b. The absolute value of the percent difference
between measured and predicted worths is
{(15%, or

c. The absolute value of the reactivity difference
between measured and predicted worths is

(100 pcm, whichever is greater.

Acceptance Criteria:

The sum of the measured worths are within +10% of

the sum of the predicted worths.
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Table 1.7
Startup Physics Test Procedures Acceptance Criteria

Test Criteria ~
" Power Distribution Maps a. RTP
Fo'"*xK(z)
FQ(Z) S—T, P >0.5
FEPxK(z)
Where:

P is a fraction of HFP
F§™ = 2.45 for LOPAR and Vantage 5 fuel
F8™ = 2,52 for SPC HTP fuel

b. F, s 1.62[1 + 0.30(1-P]] (LOPAR Fuel)
F, = 1.65[1 + 0.35(1-P)] (Vantage 5 Fuel)
Fu S 1.73[1 + 0.35(1-P)] (SPC HTP Fuel)
c. Quadrant tilts < 1.02

Control Rod Drop The drop time to dashpot under hot conditions < 2.7

seconds.

- ‘
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Figure 1.1
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Control Rod and Flux Thimble Locations

Figure 1.2
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Figure 1.3

Gadolinia Loading

(ASM and AS represent Asymmetric gadolinia loadings)
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Table 2.1
Hot Rod Drop Times
Time from Time from
Initiation of Initiation of Drop
RCCA RCCA Drop to to Bottom of RCS RCS
Bank and Grid Dashpot Entry Dashpot RCS Tavg Flow Press
Group Location {Seconds) {Seconds) (°F) (%) {psig)
F2 1.485 1.937 557 100 2292
CBA B10 1.534 2.043 557 100 2292
K14 1.613 2.105% 557 100 2292
P6 1.484 1.934 557 100 2292
K2 1.485 1.934 557 100 2292
CBA
B6 1.713 2.178 557 100 2292
F14 1.479 1.888 557 100 2292
P10 1.471 1.904 557 100 2292
F4 1.512 1.928 556.8 101 2221
CBB
D10 1.488 1.915 556.8 101 2221
T K12 1.439 1.896 556.8 101 2221
M6 1.457 1.897 556.8 101 2221
K4 1.482 1.971 556.8 101 2221
CBB
D6 1.469 1.906 556.8 101 2221
F12 1.476 1.900 556.8 101 2221
M10 1.504 1.944 556.8 101 2221
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Table 2.1 (Continued)

Hot Rod Drop Times

Time from Time from
Initiation of Initiation of Drop
RCCA RCCA Drop to to Bottom of RCS RCS
w Bank and Grid Dashpot Entry Dashpot RCS Tavg Flow Press
Group Location {Seconds) {Seconds) {°F) (%) {psig)
D4 1.438 1.865 557 700 2292
c
¢s D712 7.431 1.864 557 700 2292
M12 1.445 7.880 557 700 2292
M4 1.492 1.808 557 700 2292
H6 1.473 1.925 557 100 2292
B
cBC F8 1.424 1.878 , 557 100 2292
H10 1.450 1.954 557 100 2292
K8 1.472 1.965 557 100 2292
H2 1.482 1.947 556.8 101 2221
CBD .
B8 1.574 2.094 556.8 101 2221
H14 1.484 1.970 556.8 101 2221
P8 1.448 1.927 556.8 101 2221 :
F6 1.484 1.958 556.8 101 2221
" cBD
F10 1.501 1.970 556.8 101 2221
K10 1.484 1.927 556.8 101 2221
K6 1.498 1.958 556.8 101 | 2221
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Table 2.1 (Continued)
Hot Rod Drop Times

Time from Time from
Initiation of initiation of Drop
RCCA Drop to to Bottom of RCS RCS
Bank and RCCA Grid Das;hpot Entry Dashpot RCS Flow Press
Group Location {Seconds) (Seconds) Tavg (°F) (%) (psig)
G3 1.482 1.903 556.7 101 2291
SB

A Cc9 1.468 1.883 556.7 101 2291
J13 1.455 ' 1.889 556.7 101 2291
N7 1.461 1.901 556.7 101 2291
J3 1.473 1.904 556.7 101 2291

SBA
c7 1.484 1.901 556.7 101 2291
G13 1.478 1.900 556.7 101 2291
N9 1.464 1.895 556.7 101 | 2291
ES 1.481 1.926 556.8 101 2291

SBB
E11 1.465 1.895 556.8 101 2291
L11 1.473 1.958 566.8 101 2291
L5 1.458 1.886 556.8 101 2291
G7 1.485 1.964 556.8 101 2291

SBB
G9 1.481 1.920 556.8 101 2291
J9o 1.471 1.917 556.8 101 2291
J7 1.464 1.914 556.8 101 2291
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Table 2.1 (Continued)
Hot Rod Drop Times

Time from Time from
Initiation of Initiation of Drop
RCCA RCCA Grid Drop to to Bottom of RCS RCS
Bank and Location Dashpot Entry Dashpot RCS Flow Press
Group {Seconds) {Seconds) Tavg (°F) (%) {psig)
E3 1.429 1.865 556.9 700 2297 .
SBC
Cc117 1.496 1.940 556.9 700 22917
L13 1.537 - 1.990 556.9 700 22917
N5 1.475 71.922 556.9 700 2291
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Table 3.1
Rod Worth Measurement: Control Bank B

RCCA Position {Steps Withdrawn)

" RCC Position (Steps Withdrawn) Reactivity {pcm)
Initial Final ' Average Ap Sap a0/ah
231 217 223.5 19 19 1.3
217 209 213 69 88 8.6
209 206 207.5 31 119 10.3
206 202 204 47 166 11.8
202 199 200.5 32 198 10.7
199 196 197.5 33 231 11.0
196 193 194.5 33 264 11.0
193 189 191 42 306 10.5
189 185 187 40 346 10.0
185 180 182.5 47 393 9.4
180 175 177.5 44 437 8.8
175 170 172.5 42 479 8.4
170 165 167.5 42 521 8.4
165 160 162.5 40 561 8.0
160 155 157.5 37 598 7.4
155 149 152 43 641 7.2
149 143 146 41 - 682 6.8
143 137 140 42 724 7.0
137 131 134 38 762 6.3
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— — Table 3.1
Rod Worth Measurement: Control Bank B
i RCCA Positi;t(Steps Witl';r:a;vn)
" RCC Position {Steps Withdrawn) Reactivity {pcm)
Initial Final Average ap Zap a8p/ah
131 125 i28 37 799 6.2
125 119 122 38 837 6.3
119 113 116 37 874 6.2
113 107 110 40 914 6.7
107 101 104 39 953 6.5
101 95 98 40 993 6.7
g5 89 92 42 1035 7.0
89 83 86 39 1074 6.5
83 77 80 38 1112 6.3
77 71 74 34 1146 5.7
71 62 66.5 48 1194 5.3
62 52 57 38 1232 3.8
52 45 48.5 17 1249 24
45 o 22.5 32 1281 0.7

Measured Integral Worth = 1281 pcm
Predicted integral Worth = 1342 pcm

Percent Difference

-4.5%
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o Figure 3.1
Integral Worth of the Reference Bank
{Control Bank B) BOL, HZP, No Xenon
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Figure 3.2
Differential Worth of the Reference Bank
{Control Bank B) BOL, HZP, No Xenon
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Table 5.1
Isothermal Temperature Coefficient
Configuration Measured ITC (pcm/°F) Predicted Difference
Cooldown Heatup Average (pcm/°F) (pem/°F)
CBD-212 -3.7 -3.9 -3.8 -4.97 +1.2
-3.7
I——
r =T8b|8 5.2
Isothermal Temperature Coefficient
Temper?tqre~_Coefficients, HZP, BOL -
Cycle -| Configuration | : Boron' - "Measured ITC - PredictediI’TCw‘ ‘Difference | Doppler
- " .(ppn:)s - Apem/oR) ", {pcm/°F) :(pch°F) | (pem/°F)
1 ARO 1353 -1.50 -2.28 0.78 -1.9
2 D-216/217 1764 -0.82 -0.06 -0.76 -1.6
3 D-206 1839 -0.528 -0.79 0.262 -1.6
4 D-214 1718 -1.615 -1.39 -0.225 -1.69
5 D-206 1940 +1.17 +1.43 -0.260 -1.86
6 D-212 1835 -3.8 -4.97 +1.2 -1.6
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ITC, D-212, Heatup #1 Measured Value
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Table 6.1
Flux Map Summary
Mwd/ Core Avg Loc
Map | MTU Date PWR % .| D Bank Core AO FZ Fu F
211 20 5/13/94 28 181 8.73 1.269 1.857 D12
212 61 5/16/94 73 190 4.66 1.217 1.796 M12
214 161 5/18/94 94 219 5.35 1.175 1.740 M12
215 344 5/24/94 100 219 3.87 1.154 1.651 D12
Table 6.1 (Continued)
Flux Map Summary
f mwar | oMaxe | bm TP lelee | ) pDE3 LOC
‘Map | MTU | KWFT | “FoiKi2) 5| “Fo | Faz] @ Far |7 APL Fy F
211 20 3.65 2.444 2,372 | D12 1.510 89.68 1.416 F6
212 61 8.94 2.281 2.201 M12 1.472 96.08 1.345 F10
214 161 11.03 2.176 2.101 | M12 1.433 100.69 | 1.293 G11
215 344 11.52 2.129 2.004 H7 1.359 102.93 | 1.227 J7
‘=£== e —
0

Fq includes a 1.03 engineering factor and a 1.05 measurement uncertainty

F,uincludes a 1.04 measurement uncertainty

KWI/FT includes a 1.03 engineering uncertainty and a 1.05 measurement uncertainty
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Table 6.1

(Continued)
Flux Map Summary
) Quadrant Tilt Power Fraction, Fuel Region
Map NwW NE sSwW SE 1 2 3 4
211 0.994 1.000 0.998 1.008 0.805 . 0.413 1.108 1.314
212 | 0.993 1.001 1.002 1.004 0.829 0.407 1.122 1.299
214 | 0.991 | 1.004 1.002 1.003 0.840 0.402 1.136 1.285
215 | 0.990 1.002 1.005 1.003 0.847 0.400 1.138 1.282
——— =ﬁ
Table 6.2
Flux Map Statistics
H ; 1 "St'and‘érdﬂlDev‘iation, Fuel'Region” ~..ss o - |  Central Region
———————1 No. 'ofi‘Useabl‘ef’ ", Reaction Rate
‘Ma;‘) PWR % 1.;‘ 2 A 4 | Thimble Traces - *Percent Differences
211 28 6.334 | 5.406 3.836 4.457° 61 5.60
212 73 1.886 | 4.314 1.691 1.983 58 3.02
214 94 1.135 | 4.044 1.330 1.698 74 2.38
215 100 1.629 | 4.000 1.325 1.827 58 2.45
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Figure 6.2
Assembly Relative Power Map 212
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Figure 6.3
Assembly Relative Power Map 214
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Figure 6.4
Assembly Relative Power Map 215
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Figure 6.5

Fg*V(2)/K(z) versus Core Elevation Map 211
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Figure 6.6

Fi*V(2)/K(z) versus Core Elevation Map 212
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Figure 6.7
F3*V(2)/K(z) versus Core Elevation Map 214
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Figure 6.8

FQT*V(z)/K(z) versus Core Elevation Map 215
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