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1.0 INTRODUCTION 

1.1 PLANT DESCRIPTION 

The Indian Point Unit 3 Nuclear Plant is a four loop closed cycle 

pressurized light water moderated and cooled nuclear-reactor operated 

by the New York Power Authority. The reactor core is designed to 

produce 3025 megawatts thermal power resulting in a net electrical 

generating capacity of 965 megawatts of electrical energy.  

The Nuclear Steam Supply System was designed by Westinghouse Electric 

Corporation., 

The plant is located on the east side of the Hudson River, 

approximately 30 miles north of New York City.  

1.2 TEST OBJECTIVES 

This report documents the results of physics tests performed as part 

of the cycle 5 startup testing program: 

The objectives of the physics tests were: (1) to verify that the 

operating characteristics of the core are consistent with design 

predictions, (2) to demonstrate that measured core parameters are 

consistent with-values used in the Safety Analyses,.(3) to demonstrate 

that the core can be operated at licensed thermal power safely and 

within the limits of the Technical Specifications, and (4) to provide 

data for nuclear instrumentation calibration.



1.3 RELEVANT DESIGN INFORMATION 

Table 1.1 presents selected design information of the Indian Point 3 

Nuclear Plant. Figure 1.1 shows the core layout with control rods, 

sources, and enrichment locations. Figure 1.2 shows the core layout 

with individual central and shutdown bank locations. The Cycle 5 core 

is a mixed core, containing both Westinghouse low parasitic LOPAR 

fuel (Regions 5,.6-1 and 6-2) and Westinghouse Optimized Fuel 

Assemblies (Regions 7-1 and 7-2). The OFA fuel differs from the LOPAR 

fuel in that the five central grids are wider and made of Zircaloy - 4 

rather than Inconel - 718, and that the insert guide thimbles are 

slightly narrower. The core also contains 60 Wet Annular Burnable 

Absorber (WABA) assemblies to provide power shaping, reduction of peak 

power and Moderator Temperature Coefficient (MTC) control.  

1.4 SEQUENCE OF STARTUP EVENTS 

Following core loading, August 11- August 19, 1985, a series of pre

operational tests was performed both in the cold shutdown and hot 

shutdown conditions. Criticality was achieved on October 2, 1985 

followed by a program of low power physics tests. The unit was 

synchronized to the grid on October 4, 1985. Power escalation 

included stopping at approximately 10% power level increments 

above 50% for purposes of data collection and testing. Maximum power 

(100%) was achieved on November 3, 1985. Cycle 5 startup physics 

testing was officially completed on November 7, 1985 with the 

completion of the full power flux map.  

1.5 SUMMARY OF MEASURED AND PREDICTED CORE PARAMETERS 

Presented in Table 1.2 is a summary of selected results of zero power 

physics tests and at-power distribution measurements. The results 

reported in this document indicate that all acceptance criteria 

specified in the cycle 5 reload submittal were met.



TABLE 1.1

Core Design Information Parameters 

Number of Fuel Assemblies 193 
Region 5 41 
Region 6-1 36 
Region 6-2 40 

Region 7-1 36 

Region 7-2 40 

Lattice Configuration 15X15 

Number of fuel rods per assembly 204 

Fuel loading, MTU 88.48 
Number of Assemblies Containing RCC 

Full Length 53 

Number of Absorber Rods per RCC Assembly 20 
Number of Control Rod Assembly Guide 

Thimbles per Assembly 20 
Number of Instrumentation Thimbles 

per Assembly 1 

Number of Grids in Active Core Height 7 

Heat Output, MWth 3025 

Percent Heat Generated in Fuel 99.5 
Hot Zero Power Coolant Temperature,0 F 547.0 

Operating Pressure, psia 2250 

Maximum Hot Channel Factors (Design) 
Heat Flux F T 2.13 

Nuclear Enthalpy Rise, FAH 1.55 

Average Linear Power Density, kw/ft Fuel 6.24 

Specific Power, kw/kg Uranium 34.19 
Enrichments, w/o Uranium 235 

Region 5 3.30 

Region 6-1 3.20 

Region 6-2 3.40 

Region 7-1 3.20 

Region 7-2 3.40



TABLE 1.2 

Summary of Measured and Predicted Parameters 

1. Reactivity Measurements 

1.1 HZP Critical Boron Conc. (ppm) 

(Acceptance Criteria: + 50 ppm)

Rod Position 

ARO 

D IN 

D+C IN 
D+C+B IN 

ARI

Measured 

1496 ppm 
1402 
1306.7 
1234 
1115

Predicted 

1500 ppm 
1380 
1301 
1225 
1092

1.2 Isothermal Temperature Coefficient (pcm/°F) 
(Acceptance Criteria: + 3 pcm/°F)

ARO 
D IN 
D+C IN

-1.401 
-2.79 
-4.85

-1.30 
-2.43 
-4.72

1.3 RCC/RCCA Worth Measurements (pcm) 
(Acceptance Criteria: + 15% for individual

-0.101 
-0.36 
-0.13

Inferred MTC* 
(pcm/°F) 
+ 0.629 
- 0.76 

-2.73

banks, ±10% for total)

D 
C(D IN) 
B(D+C IN) 
A(D+C+BIN) 
Total

1064.5 pcm 
718 
633 
1205.3 
3620.8

1043 pcm 
699 
667 

1186 
3595

(M/P) Ratio 
1.0206 
1.0272 
0.9490 
1.0163 
1.0072

1.4 Differential Measured Power Coeff.  
Predicted Power Coeff.  
(Acceptance Criteria: ± 2 pcm/%) 

1.5 Average differential boron worth 
(Acceptance Criteria: ±15%)

- 9.42 pcm/ppm

2. Power Distribution 

Hot Zero Power (ARO)

AH

-12.113 pcm/% 
-10. 6 pcm/%

-8.79 pcm/ppm

Technical Specification 
Limit

2.0150 

4.2600

Measured** 
Value

1.6276 

2.6379

Assumes -2.03 pcm/0F for doppler temperature coefficient

M-P 

-4 
22 
5.7 
9 
23



TABLE 1.2 - Continued

Hot Full Power (ARO) 

N 
F 1.5555 1.5529 
AH 
T 

F 2.1554 1.8889 
Q 

** Includes Engineering and Nuclear Uncertainty
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2.0 MEASUREMENT TECHNIQUES

2.1 GENERAL 

The methods for physics test data acquisition can be grouped into four distinct 

areas: (1) reactivity measurements, (2) measurements of core power distribution 

(3) collection of instrumentation data, and (4) thermal power measurements.  

The purpose of this section is to describe the methods used in each of these 

areas.  

2.2 REACTIVITY MEASUREMENTS 

Measurements of core reactivity were performed both in subcritical and critical 

core conditions. In the subcritical mode, measurements were made during initial 

core loading and the approach to criticality. In the critical mode, 

measurements were made to determine core kinetics parameters.  

2.2.1 Subcritical Measurements 

During core loading, the core reactivity was monitored using the response of the 

two plant source range channels. Monitoring was accomplished by observing the 

normalized inverse count rate ratio (ICRR) for each channel as the core was 

loaded. During the approach to criticality, ICRR plots using data from the two 

plant source range channels were used to predict expected criticality. ICRR 

data were plotted as a function of rod position during rod withdrawal, and as a 

function of measured boron concentration during dilution.



2.2.2 Critical Measurements 

Small core reactivity changes were determined with the aid of an analog 

(reactivity) computer which provided. an on-line solution to the point kinetics 

equations. Reactivity records were maintained on a continuous basis during a 

test via a-strip chart recorder which logged the output from the reactivity 

computer.  

The input signal to the reactivity computer was provided by the Nuclear 

Instrumentation System (NIS) power range channels. During zero power 

measurements, one NIS power range channel was taken out of plant service and 

used as input to the reactivity computer. Signals from the top and bottom 

section were summed, and the common signal was converted to voltage by a 

picoammeter for input to the reactivity computer.  

Differential and integral worth of individual rod control cluster assemblies 

(RCCA's) or rod control clusters (RCC) were obtained from the reactivity 

computer response to stepwise movement of the control element. During the 

measurement, the reactor was maintained, on the average, in the critical state.  

Isothermal temperature coefficient data were obtained by measuring the 

reactivity computer-response to small temperature changes, a few degrees below 

design no load temperature.

2-2



Just critical boron concentration data were obtained from plant chemistry boron 

analyses of reactor coolant system samples (RCS) under equilibrium conditions.  

For boron concentration endpoints, corrections to the measured concentration 

utilized reactivity computer measurements of the reactivity difference between 

actual and design core configurations.  

Power coefficient data were obtained by measuring the change in T-avg resultant 

from a change in core power level. Under conditions of constant RCS boron 

concentration, the core power level was decreased and increased incrementally 

approximately 2% by changing turbine loading. Changes in T-avg and &T were 

measured using a two pen stripchart recorder. Changes in core power level were 

determined from secondary side calorimetric measurements and changes in &T.  

2.3 POWER-DISTRIBUTIONS 

The Moveable Detector (M/D) Flux Mapping System was used to collect power 

distribution data. The power distribution measurements were performed 

throughout the startup program with standard control bank positions to verify 

correct fuel loading patterns and design calculations; and to provide 

calibration data for the correlation of excore detector response. Data from the 

M/D system was input to the INCORE computer code to generate detailed three 

dimensional core power profiles. The INCORE code combines measured flux 

distributions with design calculated power flux distribution to yield specific 

fuel rod powers, local burnup, core power tilts, core average axial offset, etc.



2.4 INSTRUMENTATION CALIBRATION DATA COLLECTION

At each stable power level (statepoint) during the power escalation program 

(approximately each 10% at and above 50%) measurements were made of RCS loop 

temperatures (Tavg and &T), Steam Generator pressure and NIS power range 

detector currents. NIS currents were read from the power range current meters.  

Temperature and pressure data were obtained from the meters on the control board 

and from the plant computer.  

Core exit thermocouple and RTD data were obtained during isothermal measurements 

prior to criticality.  

Correlations between incore axial power distribution and excore power range 

detector response were made through simultaneous measurement of core power 

level, excore detector currents and core power distributions (flux maps).  

2.5 THERMAL.POWER MEASUREMENTS 

Core thermal power was determined by performing a heat balance across each of 

the steam generators. This measurement required the accurate determination of 

steam generator pressure, feedwater inlet temperature, and feedwater flow. For 

each steam generator steam pressure was taken as the average of the three 

channel Plant Computer readings; feedwater temperature was taken from the 

resistance temperature detector (RTD) located in the feedwater header and 

feedwater flow was determined from the Leading Edge Flow Meters.



3.0 TEST RESULTS - REACTIVITY MEASUREMENTS

3.1 ' CORE LOADING 

Core loading was accomplished by adding fuel assemblies to the vessel following 

the prescribed sequence shown in Appendix B. ICRR data obtained from the NIS 

source range channels are presented in Figures 3.1 through 3.2. There were no 

unexpected changes in core reactivity during the loading of the fuel assemblies.  

3.2 INITIAL CRITICALITY 

The approach to criticality began on October 1, 1985 at 1930 hours with the 

incremental withdrawal of shutdown and control banks. Primary System boron 

concentration during rodwithdrawal was approximately 1750 ppm. Inverse count 

rate, ratio data from the two source range channels during rod withdrawal are 

shown in Figure 3.3. Criticality was achieved with the addition of reactor 

makeup water. Inverse count ratios during boron dilution are shown in Figure 

3.4. Throughout the critical approach, count rates from the two source range 

channels were both adequate and consistent for good monitoring of core 

reactivity. Count rates at the beginning of rod withdrawal were 461.3 and 249.2 

cps for N31 and N32 respectively.  

3.3 LOW POWER PHYSICS TESTS 

3.3.1 Preliminary Measurements 

Immediately following criticality, the upper limit of flux level for zero power 

testing was established as about one decade below which detectable nuclear heat 

was added to the coolant.



All reactivity measurements were performed below 6.8 x 108 amps on intermediate 

range channel N-35. This testing was also well above the gamma background level 

-8 
of 1.0 x 10 amps on N-35.  

Next a check of the reactivity computer performance was made by measuring three 

values of reactivity and comparing the value with that inferred from the 

resultant reactor period from parameters given in the core design report. The 

results of this test, given in Table 3.1, indicate proper operation of the 

reactivity computer.  

TABLE 3.1 

REACTIVITY COMPUTER CHECKOUT RESULTS 

Inferred Measured Difference 
Period Reactivity Reactivity (Meas.- Inferred) 
(sec) (pcm) (pcm) (pcm) 

50.36 91.05 90.83 -0.22 

100.36 54.94 54.73 -0.21 

200..63 31.02 30.82 -0.20 

401.57 16.52 16.52 -0.



3.3.2 Boron Endpoints

The just critical boron concentration was measured for three rod 

configurations. The test results were summarized in Table 1.2 along 

with design predictions.  

3.3.3 Temperature Coefficient 

Isothermal temperature coefficient measurements were performed at 

three core conditions as summarized in Table 1.2. The all-rods-out 

moderator-only temperature coefficient (MTC) is slightly positive, 

thereby requiring rod withdrawal limits to insure a negative MTC as 

required by Technical Specifications. This calculation is presented 

in Appendix C.  

3.3.4- RCC Bank Worths 

Bank worth measurements were performed over the four individual 

control banks (in non-overlap mode). Measured and predicted integral 

worths of these four banks are summarized in Table 1.2. Also the 

differential and integral worth of each bank is shown as a function of 

bank position in Figures 3.5, 3.6, 3.7 and 3.8.  

3.4 At Power Tests 

3.4.1 Power Coefficient Measurement 

See Appendix A.



3.5 Movable Detector Flux Maps 

One movable detector flux map was taken at low power (<1%) in the all-rods

out configuration The results of this map are shown in Figure 3.9 and 3.10 

with the measured FAH compared to predicted FAH for each assembly. All values 

are within the acceptance criteria of + 15%. The high tilt of 1.0339 in the 

Southeast Quadrant does not present a problem since this-map was taken at 

extremely low power. Flux tilt was carefully monitored for all subsequent maps 

for the remainder of the physics testing program, and no tilts above the 

Technical Specification limit of 1.02 were observed.  

Flux map results are summarized below.  

TABLE 3.2 

FLUX MAP SUMMARY 

HOT ZERO POWER - ALL RODS OUT 

Tilts 0.9840 1.0339 .9938 1.0258 

(Upper) (Lower) 

0.9725 1.0096 .9710 1.0093 N 

Core Avg. Axial Offset: +32.432% 

Peak FN : 1.6276 at location J14 IH 

&H ANN 

Most limiting FN  2.6379 at location G2 GH, 

Q

3-4



A second full core flux map was taken at full power (98.8%) in the all-rods-out 

configuration. The results of this map is shown on Figures 3.11 and 3.12. All 

values are within the acceptance criteria of ±15%.  

Additional flux map results are summarized below: 

Table 3.3 

Flux Map Summary 

Hot Full Power - All Rods Out 

Tilts: 1.0057 1.0119 .9942 1.0159 
(Upper) (Lower) 

.9862 .9962 .9852 1.0046 

Core average axial offset: 4.244% 

Peak FN  : 1.5529 at location N8 FD 

Most limiting FQ : 1.8889 at location N8 FD

3-5
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4.0 INSTRUMENT MEASUREMENTS/CALIBRATIONS

4.1 Incore Thermocouple, Wide Range RTD and Narrow Range RTD Measurement 

The primary purpose of this test was to determine which narrow range 

RTD's were to be used for reactor protection and control. This was 

accomplished by making comparative measurements of narrow range RTD's 

at five different temperatures (349, 396, 452, 503 and 539 *F) while 

the reactor coolant system was held in an approximately isothermal 

condition. Only narrow range RTD's that deviated from the mean by less 

than 1.8°F at all temperatures were selected to be used for reactor 

protection and control. The results of these measurements are listed 

on Table 4.1.  

Additionally, this test collected wide range RTD readings and incore 

thermocouple temperatures at the same setpoints.  

4.2 Incore - Excore Detector Calibration 

One full-core map and 5 quarter core maps were taken at approximately 

90% power to obtain calibation data for the excore instrumentation.  

These maps covered a range in axial offset from -12.15% to 12.166 % 

generated by insertion of control bank D and the resultant axial xenon 

oscillation'produced upon withdrawal. INCORE analyses provided a 

measured value of the core average axial offset which was used as the 

basis of the excore calibration. The results of the calibration are 

listed in Table 4.2.



Table 4.1

Results of Narrow Range 

Deviations from Mean RCS

RTD Measurement 

Temperature (*F)

Avg. T RCS (OF)

349 

0.12 

0.24 

0.01 

I 0.37 

0.18 

0.18 

0.26 

0.16 

0.23 

0.19 

0.09 

0.02 

0.14 

0.09 

0.01 

0.05

I I

452

0.22 

0.16 

0.70 

0.84 

0.11 

0.16 

0.34 

0.29 

0.34 

0.05 

0.05 

0.20 

0.21 

0.27 

0.64 

0.09

503

0.26 

0.22 

0.18 

0.91 

0.22 

0.28 

0.14 

0.15 

0.09 

0.22 

0.24 

0.01 

0.17 

0.22 

0.02 

0.09

* Selected to be used for reactor protection and control.

0.31 

0.40 

0.05 

0.47 

0.42 

0.12 

0.24 

0.03 

0.25 

0.21 

0.18 

-0.07 

0.16 

0.12 

0.02 

0.05

RTD #

410A* 

411A 

410B* 

411B 

420A* 

421A 

420B* 

421B 

430A* 

43 1A 

430B* 

431B 

440A* 

441A 

440B* 

441B

0.34 

0.34 

0.06 

0.25 

0.31 

0.26 

0.04 

0.04 

0.08 

0.16 

0.31 

0.02 

0.09 

0.05 

0.38 

0.29



TABLE 4.2

-EXCORE 
ICY-5 INCORE-EXCORE CALIBRATION (11-1-85)

CALIBRATION CURVES: 

DETECTOR EOUATION 

41-T 155.4 .99 (AO) 
41-B 171.0 -.99 (AO) 
42-T 226.2 1.27 (AO) 
42-8 207.8 -1.27 (AO) 
43-T 212.5 1.33 (AC) 
43-B 223.3 -1.33 (AO) 
44-T 164.1 1.23 (AO) 
44-B 213.3 -1.23 (AO)

SUNATION OF EXCORE DETECTOR DATA AND CALCULATIONS: 

INCORE - POMER TOTAL 
MAP AXIAL POWER AVERAGE NORM. NORM. CORP. PERCENT 
ID OFFSET LEVEL DETECTOR CURRENT CURRENT CURRENT CURRENT DIFF.  

0C04 -12.150 .921 41-T 132.0 143.3 143.2 143.4 -.14 
41-B 169.0 183.5 183.3 183.1 .11 
42-T 192.7 209.2 210.3 210.7 -.22 
42-B 205.0 222.6 223.7 223.3 .21 
43-T 181.0 196.5 196.6 196.3 .13 
43-B 220.3 239.2 239.3 239.5 -.11 
44-T 156.3 169.7 169.0 169.1 -.11 
44-B 211.3 229.5 228.4 228.2 .08 

0C03 -6.509 .916 41-T 134.0 146.3 147.0 147.0 -.01 
41-B 163.7 178.7 179.5 179.5 .01 
42-T 197.0 215.1 215.9 215.4 .25 
42-B 199.0 217.2 218.1 218.7 -.25 
43-T 184.0 200.9 201.3 201.2 .08 
43-B 214.3 234.0 234.5 234.7 -.07 
44-T 160.3 175.0 174.4 173.6 .45 
44-8 205.0 223.8 223.0 '23.7 -.35

0C02 -2.211 .901 41-T 
41-B 
42-T 
42-6 
43-T 
43-8 
44-T 
44-B 

sCOI 2.691 .992 41-T 
41-B 
42-T 
42-B 
43-T 
43-B 
44-T 
44-8 

rCO2 B!20 .895 41-T 
41-B 
42-T 
42-8 
43-T 
43-8 
44-T 
44-B 

IC06 12.166 .893 41-T 
41-B 
42-T 
42-B 
43-T 
43-B 
44-T 
44-B 

STOP.  
IRDY 

IDLE.  

IDLE.

138.3 153.5 153.6 153.2 .25 
155.7 172.8 172.9 173.2 -. 22 
201.0 223.1 223.3 223.4 -.03 
189.7 210.5 210.7 210.6 .04 
188.0 208.7 208.7 209.a -.43 
204.7 227.2 227.2 226.3 .40 
163.7 181.7 .161.0 181.4 -.20 
195.7 217.2 216.4 216.0 .17 
141.3 158.4 158.4 158.1 .18 
150.0 168.2 168.1 169.4 -.16 
205.0 229.8 229.9 229.6 .13 
182.0 204.0 204.1 204.4 -.14 
192.7 216.0 216.6 216.1 .23 
195.0 218.6 219.2 219.7 -.23 
166.3 186.5 187.1 187.4 -.17 
187.0 209.6 210.3 210.0 .16 
144.1 161.0 160.5 160.9 -.29 
149.1 166.6 166.0 165.6 .28 
210.5 235.2 233.0 233.2 -.11 
181.7 203.0 201.1 200.9 .12 
198.1 221.3 219.7 219.9 -.10 
194.9 217.9 216.2 215.9 .10 
171.0 191.1 190.4 190.9 -.26 
185.9 207.7 207.0 206.5 .24 
149.7 167.6 167.5 167.5 .01 
142.0 159.0 158.9 159.0 -.01 
216.0 241.9 241.6 241.7 -.02 
172.0 192.6 192.4 192.4 .02 
204.0 228.4 229.0 228.6 .09 
184.3 206.4 206.9 207.1 -.09 
176.0 197.1 199.6 199.0 .30 
174.3 195.2 197.7 199.3 -.30

-41
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APPENDIX A 

Measurement of the Power Coefficient 

1.0. INTRODUCTION 

A measurement of the power coefficient was performed at the beginning 

of cycle 5 of Indian* Point Unit 3 on November 2, 1985. The method 

utilized -involved exchanging power for RCS temperature while 

maintaining constant rod position and boron concentration. Power level 

was monitored via the core &T since no other power signal is either 

accurate enough or unaffected by the changing RCS temperature.  

Specifically, calorimetrics are not accurate enough because of the 

small power changes involved (-i2%) and the NIS are also inaccurate due 

to the RCS temperature deviating from the programmed temperature. The 

purpose of this report is to present the measurement results and the 

data analysis.



MEASUREMENT RESULTS 

RCS temperature T and core average &T were hooked up to a two-pen avg 

stripchart recorder and scaled to 1°F/inch.  

The conditions of the plant at the time of the measurement were as 

follows:

Power 

Boron Conc.  

Tavg 

D Position

= 87.3% 

= 1045 ppm 

= 562.7 0F 

= 211 steps

Temperature results from the measurements are summarized with the Data 

Analysis in Table A-i.

A-2



3.0

TABLE A-i 

Results of Data Analysis 

INT CY5 87.3% Power CB=1045 PPM 

Final (OF) Delta 

Tavg Delta-T Power Power 

564.37 49.12 86.14 2.15 

561.00 50.40 88.74 -2.34 

564.55 48.90 85.69 2.73 

560.30 50.41 88.77 -2.76

Doppler 

C (DEGF/PCT) 

-1.312 

-1.439 

-1.300 

-1.539

Average Value -1.397 

At 562.71 DEGF 

At 87.31 % power 

Standard Deviation .113

A-3

DATA ANALYSIS 

The analysis of the power coefficient data is somewhat involved and is 

presented in flow chart form in Figure 1. Note that even though the 

RCS temperature changed during the experiment, the final power level 

(Qf) is evaluated using the initial RCS temperature. This is done in 

order to insure that the final answer is in the form of the ratio of 

the isothermal temperature coefficient to the doppler-only power 

coefficient. That is, the doppler-only power coefficient is defined as 

a change in power at constant RCS temperature. Therefore in the 

analysis no RCS temperature change should be used.  

Results of these calculations are shown below:

Tavg 

561.55 

564.37 

561.00 

564.55

Initial 

Delta-T 

50.30 

49.12 

50.40 

48.90

(0F) 

Power 

88.29 

86.40 

88.42 

86.01



4.0 SUMMARY 

The power coefficient calculated in Table 1 has the units of *F per 

percent power. To arrive at a doppler-only power coefficient in terms 

of the more familiar pcm per percent power a calculated isothermal 

temperature coefficient must be used. This value can be obtained from 

WCAP 10839, Figure 5.1a using the measured conditions of 562.7*F Tavg 

and 1045 ppm boron concentration. Using linear interpolation in Figure 

5.1a (BOL) the expected isothermal temperature coefficient is (-8.57) 

pcm/0 F.  

During the zero power physics testing it was found that the predicted 

isothermal temperature coefficients are biased more postive than the 

measured values by (0.101) pcm/°F. That is, the measured isothermal 

temperature coefficient is (0.101) pcm/°F more negative than predicted.  

Therefore, the proper iosthermal temperature coefficient to be used in 

the analysis should be the predicted value biased (0.101) pcm/aF more 

negative: 

= (-8.57 - .101) = -8.671 pcm/aF 

Tiso 

Therefore the measured doppler-only power coefficient is: 

- (-8.671 pcm/°F) X (-1.397 *F/%) =,-12.11 pcm/% 

This compares favorably with the design value of -10.6 pcm/% 

transmitted from Westinghouse to NYPA on November 1, 1985. The 

procedural acceptance criteria is ± 2 pcm /%.



FIGURE A-i - DATA ANALYSIS FLOW DIAGRAM

A ;- 5



APPENDIX B

Core Loading Sequence 

for Indian Point 3 

Cycle 4/5 

The following pages are taken 

from IP3 Refueling Procedure 

SOP-RP-1, pages 203 through 296



FUEL HANDLING DATA SHEET
BEGIN PHASE I

Page 1 of 81

PULL FROM INSERT IN 

STEP DATE 
INIT.  

RCC ND 
NO. AND 0e C) kn V CHANGE cc RV c A CCAAGD 

00. 0) 0L 0) C C0. C AC)TM 
2 et 1.- 0. C3 C) AJ FIXTUR 0 L* *l CHNG TIM TIME w FIXTURE 0 o . FIXTURE 

c o t c c u i 1 , ' - : 1 2 3 c u C = 3 -_ 1 2 3 

1 /%f./ R76 R108 H2 - -151f 
- t -? ,7, 

la j. -jz._ S08 173 H15 X 7,_ -__ _ 

lb /32.- 173 X X XXXXX 

Ic . -.- R108 X X --. -,,- --7 

id XXXXX 173 X X __ _ / 
8-,I s-" 

le, b ,3 R76 173--- X - _ e 7 

if j(,//p R76 173 X W14 _---,_ 

J -sC-,.-,, 

Ig S S08 R108 X H2 - 7 

S2 /.' "7 S64 184 R6 H15 /, -

3 ;L S- Tll 63Z E3 X/ ____ 

3a , Til 63Z X R6 _16+_ -5 --' 

R14 R82 P8 X 
----------------------------------------- [I-------

I _ __ _ a__a I A__ --I I_ IN__ a ___ t

C) 

C= 
V) lrti 

--I 

) 

m 

-v 

-1 

-5o



FUEL HANDLING DATA SHEET
Page 2 of 81

- PULL FROM INSERT IN 

STEP DATE INIT.  
C;m CCRCC AND 

NO. AND In U)* 5R4C A8RX AND TIME ; Ace- CHANGE ccC V -j CHANGE TM 
TIME C) .Ce- C.) a. = -FL IXTUREt L. us ;cf FIXTURE 

U)3 ;5 c 4A c-LA ui ce. IL.  
CLO C)3 C3 La- i a- m C U. a- IA O a~C .  

4a Jo3 S34 6 A8 16
4b 6 x x xxxxx 

4c 7 R8 X 

4d XXXXXX 6 X 70CX 

4e /7d7 R14 6 X X 

4f 7)t- ;- R14 6 X W15 ,,7.k 7 

4g Se 34 R82 X P8 11731 

5 y2,. S50 13 K15 A8 - -- ,- $ 

6 T06 53Z E4 X /73" 

6a I , T06 53Z X K15 -/T _ 

7 fll.-.3 "7 R20 R72 H14 X - ____ 

7a I S- 30 152 -HI X -- i__

________ A I. ____ I ____ I ____ I _____ I _____ U...1_____ I ~

m 

m 

(C 

-I 
"

m 

-0 

m 

'-4

~1 
-U 

-4



i Page 3 of 81
FUEL HANDLING DATA SHEET

PULL FROM INSERT IN 

STEP DATE INT.  
NO . AND C) C3 RCC RCC AND 

a a o o CHANGE C,,- O - D CHANGE TIME TE . a o - 3 C FIXTURE I- - L mo ' FIXTURE TIME c af U L" ;m I-- tj W = I-
i a- n. C 3 L- L- a- U. a- CLC 

cr Ca V) C) X n~ 1 23 2 

7b I#.4 152 - - x xxxxx 

7c /! r __,- R72 X X /_,_/ 

7d XXXXXX 152 X X-/ .  

7e 11141i R20 152 XX /__ , 

'.7f I R20 152 X W16 __ -" 

7g S S30 R72 X H14 

8 S'g/., $41 141 AlO HI __,,.  

9 ,,., y R75 R99 B8 X _ _ _ 

F 9a 1',9Y3 S03 238 R8 -  

9b 7 238 X X XXXXX 

9c R99 X 

9d XXXXXX 238 X X

____ I _____ I _____ I ____ I ____ ~
F14 5o3

= 

--4 

'-4 

o 

-o 

--4 

AdO 

, z~1

L/ 1 t o -/-&PC



Page 4 of 81
FUEL HANDLING DATA SHEET

c- PULL FROM INSERT IN 
c_ INIT.  

i-" STEP DATE NT 
~NO. AND RCC RCC AND V ; : 

0.c )v r-i CHANGE ci c CHANGE 
TC * 1FIR- m 

a E TINFIXTUR to C TINE 
TINE E ,r .  us = I- 1 3 = ." FIXTURE 

9e o-o6 - R75 238 X X _ _ _ " 

9f R75 238 X W17 _.o:3,__ / 

9g .93o S03 R99 X B8-26 

10 ,-,o,3 S43 187 F1 R8 __"_ 

11 E6 X _ _ _ 

3 
Ila o T12 62Z X Fl - 2o 9 

12 --o.!r3 T18 59Z E7 X 

12a ,zlo-" S67 221 F15 X _ ___ 

12b T18 59Z X F15 L- 42-3 

T 13 . P36 RIOI H1O X / 

13a - 221 x x xxxxx 

Sx/ 

13b ±c/R101 J 1



FUEL HANDLING DATA SHEET Page 5 of 81of 

(n 

(.n 

t

0 

in 

m 

W.

5 U S ______ F ______

PULL FROM INSERT IN 

STEP DATE 
INIT.  

NO. ANDRCC RCC AND 

NO ADlw C3v z- CHANGE cc a*;w- CHANGE 
1" 40- C) C) aoi& C)0 aC)TN TIME La Q Q ,, t" FIXTURE u! ' FIXTURE TIME 

n aCL - a - c u- a.l 1" 
"w 0 u- 1 2 3 ce u ' 1- 1 2 3 

13c XXXXXX 221 1 
13d P36 221 X X 

13e I1"f . P36 221 X W18 __ _ 

13f ;5 R52 R71 N3 H1O 

14 S.41 S67 RIO X N3 __ _"_ 

_ _ _ - - - - - - - - - ---- - - - - -- -

15 o.' S39 145 RIO X 

/ !i5al 0  P08 R97 K8 , 

15b 1" 145 x X XXXXX 

15c dI, 3  R97 X X _o,Y7 

15d XXXXXX 145 X XdIS 

15e o/,.r P08 145 x x ft 

15f o P08 145 H=W19 - l/2-

:C3 

m 

-- i 

'-r 

C) o 

(-

0 

.-I JC1 

VCA ,O '/ 

M~uIf

t vwecP rhPA p4 P6 4



Page 6 of 81
FUEL HANDLING DATA SHEET

-4 

A 

I

co 

(.0 U, 

p.r 
ID 

rn 

,1 m 

(j,0I 

m 
0a

I - I I II__I I I 1 1 -_aa

PULL FROM INSERT IN 

STEP DATE -- 
-- -- _ _ INIT.  

NOE AD 00.RCC RCC AND 
NO. AND ie CHANGE = > W w -j" CHANGE T 

ic.) m C) )L.4 )0.C )TM TIN t a-300. FIXTURE FIXTURE Co La a 
cc m 4A2 CC U 4 - 1 2 3 ce - 1 2 3 

' .. L 0 0 L 0 L .O 

15g ot;o3 R66 R70 C3 K8 
-, 7--7 

16 I T1O 51Z E9 Xd o;II.  

16a S S39 R97 X C3 - .3/ 

17 S63 135 KI X 

17a d /A T1O 51Z X K1 nl. b 
7-J L-f5 

18 P51 R69 H6 X Or3I 

18a Or+Q 135 X X XXXXX 
ig - Jz.-'s

18b R69 X X 071+ 

18c XXXXXX 135 X X 

18d P51 135 X X . ___,, 

Il.- 1 '" 

18e P51 135 X. W20 O9D, 

18f 09 0 R70 R109 CI H6' - - -. '

@ 

m 

--I 

I 

c

-o 

-<



Page 7 of 81
FUEL-HANDLING DATA SHEET

-b 

PULL FROM INSERT IN 
-.- DATINIT.  
-STEP DATE RCC RCC AND 

NO. AN. C o CHANGE > CHANGE TIME 
CTIME c m 0 ,. FIXTURE ,, z 0 FIXTURE 

SL.) zU =, I

19 q ) T34 58Z EIO X 0913 

19a 6q.3 S63 R69 X C13 --.  

20 0 S3 S48 244 A6 X 00 
I" L --IS -Z 

20a 69 _5- T34 58Z X A6 '-9 

21 , P29 R104 F8 X I/0/0 
y- t - 55s 

21a /10j1 244 X X XXXXXX 

21b /o)- R104- X X /0/7 

o 21c XXXXXX 244 X_ X /0/9 
_ _~~~.1----------------5xL 

21d / 0- 0 P29 244 X X/O -'_ 

21e io - P29 244 X W21 /0 3 

21f , Rz1 RIO R--N -- F8 /o3 L, 

T25 3WZ li __-_12P O i,- 22 1,o39 T53WZ _l 4o"-

V10e Tic- 7jFZ-14 jy5"jf

= 
() 

m 
-I 

"

Ln 

-u 
m 

-I 

xI



FUEL HANDLING DATA SHEET
Page 8 of 81om 

Cx 

co 
Co 

m 

0

__________ I ____________ I ______ I _____ .1 ______ I ______ J ______ II.........I ~ ~ ~

T7pM., r/,
c- o

PULL FROM INSERT IN STEP DFRO- 
INIT.  

STEP DATE C RCC RCC AND 
NO. AND cc ,.-> V; , w CHANGE ac c) CHANGE 

TIME li 'wFIXTURE u mI- FIXTURE 
Li 0. CAJ a- 0. LLJ 

Ifl0 Li 0- ~CD ta- 0... I OU 0.  
-V) ci 4A f '- 1 2 3 cci An 2 ' 123 

22a S48 R104 X N13 /of, / 

23 /O6'- R23 195 -L1O X ___ 

12P 
23a //o0 l T25 3WZ X L1O 111,3 

24 R67 R76 E9 X 112-+ 

24a 1/2-6 195 Xx xxxxx 

24b ,,.- - -R76 X X /,3,0 

24c XXXXXX 195 X -1 

24d !.33 R67 195 X x 

24e R67 195 1W22 - - _ r 
1 -J2 -Is- 12P 

24b T29 13WZ E12 X /339 _4 ._ - - - - --..- - - - -

24g S R23 R76 X E9 _ I _____ 

2133" R08 137 E6 X 13L-7

= 

rn 

--I 

C') 
c

U, 

-0 
;o 
:3 
i--i 

--i 
3D>

* z .3



FUEL HANDLING DATA SHEET
Page 9 of 81

0 

C

i

00 

CO 

-

I _ _ _ -- a I a__1_ _ __ _ _ N~

PULL FROM INSERT IN 
STEP DATE- INIT.  

RCC RCC AND 

NO. AND 0c C ) *; V r -i CAG w c) V; e CAG 
a. CHNG CL C CHANGEa - 3 C TIME 

TINE I- m. I C a u FIXTURE FIXTURE 

C) a K. u -- C 0. mJ 0.  

e U o --.- - ::: z 1 2 3 1 2 3 

1 --2_- ITS- 12P 

25a /,35-o T29 13WZ -13-SE7 

26 /f 0 R39 R66 L7 X I 

26a /0 137 X X XXXXX 

r') 2-1ST 

26b I L1( R66 X IX 

26c XXXXXX 137 X /-f /7 

26d . R39 137 iX x Xt 

26e ,-9_ R39 137 W23 

12P 
26f / T3 127 18WZ E13 X I 

26g /. R08 R66 X L7 /1J3 

27 R04 149 Fl 1'

12P 

27a. +9 T27 18WZ XFl - _-____ 

g- - a s

28 R15 R68 G5 X - _"- 0

m 

= 
rrl 

-I 

;)a 

0 

CA 

0 

;a -r 

--I



.Page 10 of 81
FUEL HANDLING DATA SHEET

(m 

C

Co 

00 

pm 

m 

a-,

______ 1_ __ __ I _ __I __ _I a__ 1_ _ J___ A

PULL FROM INSERT IN 

STEP DATE 
-INIT.  

C;C RCC RCC AND 
NO. AND _ c 0 v;, L- CHANGE 0o c) cW -J CHANGE TJME 

, C1 .) C n CC) 123 • w C) 123 

TIM C)cc .3 " =I--L j u - =----- -

28a /jx0x 149 X X xxXX 

,8 " - &.- 1 9 .
-- 1 4 

28b - R68 x / A - " 

28c XXXXXX 149 X X 

-L- S" 

28d ,i.-/4  R15 149 XX - _ , 

28e j,2'3 R15 149 X W24 j52-, 

8f - 1'- -57 12P 

28g /) zo R04 R68 X G,5

29 /"0 R36 10 K5 X 

_-_-_ _ _ _ - 12P 

29a ,S39 T17 4WZ - X K5 -- ,_ 

30 15"- R73 R89 Ji1 X 

30a /ff 7  10 XXXXX 

30b /"R89 
-

m 

C) 

E 

r_m 

--I 
m'4 

m 

--I



FUEL HANDLING DATA SHEET
Page 11 of 81

PULL FROM INSERT IN 

STEP DATE R - NDIIT.  
C). C) R CV; v; ,.. H N E T

N O . A N D 
c i C ) V ; V ; c c - C H A N G E ix o c > t o F I X T URN E 

NO AN 0 C CRCC AND 

a. CHNG C3 C) -J m CHNG T 
T IM E I- ,. a. F IXTURE . FIXTURE a . . C. bL. L 

ca. n Ix u -. ,.CA 1 2 3  ,,, .J t 

30c XXXXXX 10 x X 

. d i__ _ . -- R73 in X X ,o@ 

3 0 e R 7 3 1 0 X W 2 5 1 

3 0 f 1 R 3 6 R 8 9 X J 1 1 I 

31 /43, R28 189 J5 X b2_9 

31a R28 189 X W26 - ,, 

12P 
31b 4 IY d. T19 6WZ E15 X - '_'._ 2- 

p 
31c 3 R21 151 Kll J5 /_ _ / 

t ,,,/e 12P 

32 , T19 6WZ X K 1 __ _ 

33 /703 R63 218 E7 X --- 7o9 

33a 1 "?/' R63 218 X W27 _7/ t 

3 3 b T 3 3 1 2P .1 

33b / ,,./ T33 3Z E16 
X/ -

II____II_ I I__ __ _ I a__ a I__ I I__ I___ I a 1 1 It

;0

= 

m 

(D' 
m 
-r 
0' 

-v 
.-4 

m 
--4



Page 12 of 81
FUEL HANDLING DATA SHEET

-4 

00 

cn 

m

I I A _____ I _____ I ____ IJ..-iI~-~~-J I EI~i.I..~..5~-iU _____ ________ - __

PULL FROM INSERT IN 

STEP DATE 
INIT.  

.RCC RCC AND 
NO. AND c C - w * 'a. CHANGE ix c) V -i CHANGE TIME 

TIME Q a. c- u FIXTURE I m 3o b FIXTUREI 
TIE U) L) U= I-- Ui L3~ a. =i ii 

Ix u- 12 13 ce 1- 1 231'

33c 3 R09 11 L6 E7 - - -

F1112P £ 
34 1730 T33 23WZ X L6 /7,37 , r'-s A 35 y/ R69 209 Gil 

l 04p 
35a 7 55 R69 209 X Vio ,o 

l * -s ' 1 2 P I1I 
35b , TO5 8WZ E17 -X I I -ro F 

35c 17f3 R57 254 - F5 GI /S-O/ 

36 T05 8WZ I F5 

37 / R44 237 - L9 -- X' 

37a / f' -  R44 237 v1 ,6 
12P 

37b T26 5WZ E18 -- - -X 

16 

37c i e/I R16 134 ElO L9 I-- - ---- ---
38 T -- - - --12P 
38 zl '" 265WZ I X EIO o'

m 

C-) 
"A 

-4 '

c0 

CA 

m 

0 
-1v 

-4



FUEL HANDLING DATA SHEET
Page 13 of 81

-4 

c

o 

¢j1 

U 

b 

Co"

________ i __________ I _____ I _____ I ____ )_____ 1.... U.i ____ JIt~1-~-1-.I-i-JI

PULL FROM INSERT IN 

STEP DATE -INIT.  
NO. AD E 0• RCC RCC AND 

zO AN 0 0 w CHANGE 'vo C V " CHANGE TIME 
a 0-C)C)w 3. 0. 00wC)TM NTIME I m m m C _ FIXTURE I- 0O J FIXTURE TIM C. = I- LZ ;mFXTR 

4n a.U u- C0.A 

WC at - - L 1 121-- -- - -- -- -3 1 2 3 

39 R29 8 LB X 
,i .  

39a /2-S R29 8 X V12 

39b R,9.-- R12 190 E8 X- 3 

39c / R37 R2 190 V13 /5.¥/ 

12P 39d , T02 21WZ E19 X 

12P 75 
39e / T02 21W X L8 

/ "12P 

40 T15 - 7WZ [20 _--

12P 

40a T 115 -7WZ - E8 - - -/ 

41 a0X0 S$51 43X IR9 I 12P 

41a 03V S51 43X XQI 

S43 

41b ;L S54 41X R7_ X 

c12P 
41c -jogg S54 41X XQI2 o

--I 
'--4 

(-

-I



FUEL HANDLING DATA SHEET
Page 14 of 81

A 

c

C-l .

in 
a

PULL FROM INSERT IN 

STEP DATE ICTE 
RCC AND 

NO. AND, 0x C0 cn U ; A e CHANGE cc CRV c CCAAND 

TIME u IaJ .- L n 0 ." FIXTURE I- m 3 0u FIXTURE TINE 

tn 0. u 123 c 3 IA-~ 123- -8 L 

lb,1V " 12P.  
41d qL,6-/tr S68 33X Ji X ,2 05"/ 

12185 .12P 
41e 106r," S68 33X X Q13 __ 

12P 
41f S.oe " S58 45X G1 X"- , 

12P 
41g gjo8 S58 45X x Q14 - //2 

r/_ Z_/ 12P------ - - ----

41h ;Z/07 S42 25X A7 I -- // 

12P? 955:12P 
41i S42 25X X Q15 :L/;2 

z/? 12P 
41j ;Z/c/ S47 30X A9 

41k I S47 30X - X Q16 

411 _ - - 12P ---- 
- 3 

411 33%3 S62 32X G15 X ,a o 

,,/fr- .12P 
41m S62 32X X Q17 e, od-/ 

12P 
41n S $49 24X J15 X , ,/ 

41o ;/ kl 121 PS49 241 2 410 , ,, ,s S49 24X XQ18 ___,__

c) 

'-4

~1 
-U 

'-4 

-4

I I - I I I I I I I a a 1 9 1 0 A - 0 -- 19



Page 15 of 81
FUEL HANDLING DATA SHEET

C. PULL FROM INSERT IN ~INIT.  
U" STEP DATE 

•N. ADRCC. RCC AND 
0 m 0w CAJ 4 CHANGE cc a -a CHANGE TN 

TINE 1 0 cn C> L FIXTURE I- mW FIXTURE 

tax c a W ,L) :: :: 2m 1 2 3 ccu tn = I-

E2 1 

41p o o/ T39 7Z E21 X 

41q , 7G:, - T39 7Z X R9 o03 

42 , T51 35Z E22 X X 

42a T51 35Z X R7 

43 8-5' T68 9Z E23 X 

43a , T68 9Z X - a 

44 , T58 5Z E24 - ---- ,--.-

44a T58 5Z X G1 

45 Oo.t' T48 57Z E25 X/O.  

45a T48 57Z X A7 , 3 

46 T42 8Z E26 X /, 

46a , ,j ./ T42 8Z X A9 ., 
_______x I______ -I ____

1 11 1 1_ _ 1 1_ _ 11 1__ a a m I

CO 

-

m 

-o 

C 

m 
-I
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FUEL HANDLING DATA SHEET

PULL FROM INSERT IN 

STEP DATE - INIT.  

NO. AND 0 RCC AND 
NO. AND. 0: C) tn t i CHANGE cc C ) W*w - CHANGE T M u I- L . c u FIXTURE I- m lC L FIXTURE 

TIE ) (Ji =~I I- LZLlw= 

cc I" t=% c - 1 2 3 ac L> I 123 

47 T/'7 162 55Z D3 X I/Y7 

47a ol3-1-- T62 55Z X G15 /3 

48 / T49 15Z D4 X 6 
ol,-,3 ? 

48a T49 15Z X J15- -- --- -" 

kllsC8 )6 
49 S38 P7 iP11 X r9 

49aS38 P7 XQ19_- .o 

C8 4 
49b S)0- S73 P4 P5 -x I I,

C8 4 
49c / S73 P4 X Q20 ax - 7 

3 C8 
49d ~ S57 P5 L2__ X - - - - - _ _ 

49C8 "S P - Q 

t'- J xJ-C8 

49f - S66 P1 " E2 X, 7._- ---0 5 

9 ' _ -i" C8 49q OXO S'1 66 - - P1I X _Q22 - - - --- --- ---

I A N _____ IA.~i ____ U ____ J ~

= 

m 

0-4 

-r 

C) 

(

m 

C) 

m 
.-I
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PULL FROM INSERT IN 

STEP DATE - - -
INIT.  

O ARCC VC AND 
NO. AND 1 C V V c - CHANGE , C; cHANGE T Tir Co, 0.. C) C,--oC x C)TM 

TE I - a. a FIXTURE I- FIXTURE 

49h =O:o $40 P3V B5 cX ___L7 

,- C8 C - - - S - m D.  
49i O7co- S40 - 3P3 X A Q23 I-

C8 49h o-0 S40 P3 B5i x 0071 

49j S I 75 P8 B11 X I 

1 -IJ-1s- C8 
49k SY- S75 P8 X Q24 4 _ 

491 S52 P2 E14 X - - 0 a.  

49m OS3% S52 -- X Q25 _) -

C8 
49n S56 P6 L14 X - __ --_ 

7-'j1'C8 

49o , 3, 5".2 S56 P6 X Q26 __ -_ 

r-1.3-b, 
4P 

49p o ?OtO T54 4WZ D5 x 90 
4-).3 -Is 4P -

49g 69 T54 4WZ X P11 - /7 
I- " jrr 4P 

50 c0 T38 8WZ D6 X 9/6 
I-) - I 4 

50a 094- T38 8WZ - X - I P5 0-- - - -e12-1

I__________ 1 1 ____ .1 ____ J_____ J _____ ________

= 
(4 

I', 
Ln 
-i 

0 

U, 
m 

-u 
C 

-u 
m 
H
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PULL FROM INSERT IN 

STEP DATE 
INIT.  

RCC C AN 
NO. AND W-aV ;c -J * CHANGE J= RCC ANDc-jN 

LAS Oc - 0) 0> Li 0) FIXTUR c uC CHANG TIME ce "N I- . m C FIXTU3 m i- LL! FIXTURE 
wE. .. z U L. T wL C . u a- a ,,, CO [A- u] m m C) -. 0. 0 

0: n vi0:L) cn 123 3I- Jeu WL 2 

51 09/ T53 IWZ D7 - ,-9 --- 7 
1-0-15 IA 

51a o931 T53 LWZ X L2 --- q 
4P 

52 o - 143 3WZ D8 X 693B 
4P 

52a Q 94-L T43 3WZ X E2 09+9 
4P ","4 

53 T47 6WZ D9 of_ f 
-- rs4P 

53a 0 9 s3 T47 6WZ X B- / B5/ 

.9-3 -T%! 

54 o9sz- T40 2WZ D10 X /-o

4P 
54a /0o5- T40 2WZ X B11 / o/

55 T72 -WZ Dl- X -o/0

4P 
.55a /0/ ' T72 5WZ X E14 LZ7

Y1 3-1 4P 
56 /0/7 T50 7WZ D12 X 46 225 

1-13 T50 4P 
56a /0 i.-. T50 -7WZ X - - - - - LI4 - - - - ,39

I I ______ I I I I ~ U ~ -

= 

m 
rn 

rCl 

m 
-V 
X 

C3
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C
C=m 

00 

LO 

J

________ __________ A _____ I _____ I~.-.-.~..I ~

PULL FROM INSERT IN INIT.  

STEP DATE NT 
NO. AND cc C)RCC AND 

N.z C) a-,, ,' CHNG ,. CHANGE TIE TINE ,. C> w FIXTURE- L FIXTUREI 
C- 0: cn Q , , i LZ I tw . i I X 

n c u l I z'' 12 3 cc u n F 1 2 3 

-j -I ,.j' - 12P 

57 1042- S24 52X N12 X 

.8-1-35-12P 
57a o -5--f S24 52X X Q27 /-e._ 

12P 
57b / o..- S16 53X M3 X 

" - 1 3 . 0 1 2 P 

57c i S16 53X X P11 /-II 

12P- - - - - - - - - - - -

57d 11o7 S31 54X C4 X //3 
1-13-ys" 12P P12 

57e If S31 54X X P2/.3 , 

y-igs" 12P 

57f ,'/7 S07 50X D13 -X V- _:7 

1-312P V 

57g -3 S07 50X - X P13 /1 7f 

42P 
57h S/// S53 89X K9 X // 9 

J-/ 3-1 42P 

57i jP9- S53 89X X P14 //, 7_ 
42P 

57j S/- S70 93X J6 x- /_ 
N -J "42P 

57k //Z,, S70 93X X P15 -J-- /

m 

C) m 

(D 

"0 
0 

m 

-o
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,-a 

CA 
c-" 

C) 

m 

t.  

zl 

U,

______ a a _____________ i ______ .r ______ i ______ ______ a ______ ii..,

PULL FROM INSERT IN 

STEP DATE 
INIT.  

NO A NDRCC RCC AND 
O. AND i C, CN C CA i -' CHANGE 
TINE L. 0. l w FIXTURE 1--- . 3 C u!.FIXTURE 

tn. ; c 4 OU 0. IamWJ A 
f0- U) 0m CLO C) LL. .D-.D LL DJO - Dc I I , ,n U - 1 23 '- F- 1 23 

571 3 $72 94X F7 X / 

57m -3 :- ,z .. 2 42P 
57m _ S72 94X X P16 ,, 33J 

3 -- -f 42P 

57n 73 Z.a S76 91X GlO X /332

42P 
570 ,337 S76 91X X P17 /3-

lr-/ -.-- 12P 

57p /31-3 T73 [OWZ D13 X I I - -+-7 

,-)3-15 "12P 
57q /3,5-3 T73 OWZ X N12 I 

12P 
58 / 3.Z- T57 .IWZ D14 X -- _ '_ 

12P 
58a _14t01 T57 hI Z X M3/,, 

t'- 7- r I S 12P 

59 /4 v- T75 16WZ D)I5 /,,' 
12P ' 

59a ,e,.'. T75 16WZ X C4 - --- / 

1-5-' 12P 
60 /3 T52 25WZ D16 X _.-_

s- - 12P 
60a "-~15 T52 25WZ X D13 /132
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PULL FROM INSERT IN 

STEP DATE 
INIT.  

RCC RCC AND 
NO. AND cc &A u w - CHANGE cc w - CHANGE 

C.wJ 00 0L 0) C) ui D C* CHANGEC TINE 
TINE 0.0 O L." FIXTURE 4 u - u! FIXTURE 

C) J3 La. CL i_ a 
ca in ix u 2 1 2 3 uo in 1 = 23 

5'- 1 6 P 
61 T20 11WZ D17 x /3 

__-__ - 16P 

61a /413 to T20 11WZ X K9 1 -J143 

16P -e 

62 /-. 3f T23 9WZ D18 X /,-4+3 

7-13-tr 16P 
62a /44-- T23 9WZ X J6 f- 5't 

16P 
6- 41EI j-3 16WZ D19 X ___ 

-/: -15-16P 
63a / -s9 T32 - 16WZ X -F7 - - -- -0 

- -16P 
64 f ,, .-- T22 2WZ D20 X _____ 

16P 
64a T22 2WZ X G1O 2/37 

42P 
6 5 ./ 2- S l 8 6 X P 9 X -2--'/ , 

.42P , 
65a .1 /s- s SIl 86X X P18 _-.-- _ 

el., /1 " 42P 
65b S,,,3 S14 68X P7 X - - - __ 

42P I3 
65c I S-K $14 68X X P1 I

I I ______ I N ______ .1 ______ 1..LI.......J 15.I.5-.--..4--*-....-*-..-U

= 

m 

-- I 

1-r 

2: 

(.A 

l-u 

--4
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00 

v

____ -F .1 1 _____ I _____ 1..J_____ .1 ____ ~

PULL FROM INSERT IN • INIT.  
STEP .DATEINT 

STEP DAT RCC .RCC AND 
NO. AND 0 CHANGE 94 W i - CHANE TIME 

TIME ,- 1 a ,. 3 FIXTURE 3 FIXTURE 

et, 0.# ui u:2P 
m C) C) LL. u- a. LLC . .  

w ca w () 1 23 0 u EA 123c 

511,31k5 42 P 
65d S 509 69X J2 Xa d 

, 42P 
65e S09 69X X P20 d_;_53 

,7 3/tJ 42P , 

65f S-21 80X G2 -- X 

J9/ - 42P ,-

65g L 521 80X X P21 ;..7, 

ejJ,F/f 42 -.. ----

65h - S04 83X B7 X - 4__.  

42P -

65i . p. S04 83X X P22 .-.- _ -.'" 

.F/ 42P /3 

65j , a S 35 65X B9 X--- -
W-I5 42P 6

65k S$ 535 65X X P23 

42P 
A6 

651 0-5 1- 528 81X G14 ------ " 

42P 
65m 533 S28 81X X P24 .-. o7 

3.-/3,/ s 42P /3 
65n S3o.- S13 77X. J14 -Xail 

, 34's 42P A 

n 3 77XX-P----

Cos 

Ul 

-4 

0 

CD 

C 

-0 m 

H rC) 
a

..
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PULL FROM INSERT IN 
-- STEP DATE-- -- INIT.  

t. S.E AD RCC RCC AND 
:NO. AND W ,v. V; V CHANGE c - CHANGE 

w c m C) C) uj C)C .C TIME 
uTIME a. z I w FIXTURE IL. C340o . FIXTURE 

co U) =:) <~ W- b LZ IL& 
n- C) a- C) u- 0 AJ U.. . Q-0- C) U.0 

occ 1- 0- 1 23 " U - 1 
14 .16P6 

65P ' T64 0wz D21 11-2-3;S 
16P 

65 ,,.-/ T64 OWZ X 
o' r/fe 16P 4 

66 a o',/ T65 -1WZ -22 P7-- -..

16P D23 66a O ,4..<4 T65 21WZ XP7 
, . ./ r s1 6 PA 

67 T70 4WZ D23 X ___ 

,C, 16P 
67a T70 4WZ X J2 

16P 
68 T61 7WZ D24 ,-x , ," 

F/ y'/f.s" 16P 
68a 0//0 T61 7WZ X G2 ______ 

16P A 

69 , T41 14WZ 025 -- X 
V6 Ys--f16P 

69a , T41 14WZ X B7 ,___-_ 
"A# (4/ 16P 

70 c7//7 T74 1WZ D26 , 

0a / 1746 16P 70a o/,3. T74 1WZX B9 Ic,,,3

z 
m 

-V 

0 

C) 
-v 

m 
--4

-Ti -u 

-4 

'C 

0
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' PULL FROM INSERT IN 
( ' INIT.  

r- STEP DATE 
c;RCC RCC AND 

NO. D c C u CHANGE cc C t - CHANGE T 
TIME 0 a m. I C u" FIXTURE I a. l 0 FIXTUREI 

n) V)L C) =) :0i- 12 LZ) 2 
-n, - -- --- - u - - 1 2 3 0 u - - m-- - - - 1 2 3 

16P 

71 o/2 T76 15WZ C3 X _____ 

71a T76 15WZ X 514 

72 01.37 T46 IOWZ C4 X 
4K y//kc 16P 

72a ,s/ T46 IOWZ X J14 s 

73 S46 87X JlO x A 

S// s 42P 
73a IO,,13 S46 87 P26 o,,r 

P// -s 42P 

73b S $37 90X K7 X 

42P 
73c S37 90X X P27 _, -_, 

_ -s--42P' 

73d S61 88X G6 X A L 

- - 42P 
73e S61 88X X Nl - got, 

I-It-I's- - 42P ------ - - ----- 2-
73f 7 S45 92X. F9 Xo O7 

73g ),-3o S45 92X X -N12- --

m 
I' 

-r 
-I 

I;u 

C) 

m 

-U

o 

-'r 

-4
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PULL FROM INSERT IN 

STEP DATE 
INIT.  

~N. NDRCC ARCC AND 

TIN m~ 1 C- C3 0 uj FIXTURE 0 in a u! FIXTURE TIN C l o uo w -, = F- L' 23 z 
- ix C) LA- a.  

Li) - ) C l C)0 Ii Z5C 

4212 

42P 73h / . . S19 .78X M9 X : ' 

42P 

7 j z.4 o$2071X IM7 X/_ 
15' I 42P ll _ 

73k l ,Ls3 S20 71X X N14 
42P 

, 731 *jj. S23 73X. J4 IL. 12Sf 
42P 

73m -3 -+ S23 73X X N15 _y3 vs 

42P 
73n S36 -670X G4 X - -/ 

73 -"42P 

73o S36 70X X N16 1319 

42P 
73p 3 S05 85X D7 X 132-1 

- ' " 42P ' 

73q / S05 85X X N17 1329 

-1-5" 42P 
73r S32 66X 09 X /33) 

f-/f-,s- -- 42P 
73s 1337 S32 66X X N18 ____-_

I - _____ 1 1 _ _ J an__ 1 .1 ._ _ . ___.. - _ _

~1

= 

m 

co 

LI) 
-4 

C 

Ln m 
rn 

rn -v



Page 26 of 81
FUEL HANDLING DATA SHEET

PULL FROM INSERT IN 

STEP DATE -INIT.  

No. AND RCC RCC AND 
N. ADcC) 1 v; z -j CHANGE c ) 4 Z - CHANGE 

T t- m1 FIXTURE p- a. ino 0 b FIXTURE TIME TIME u - :L i= I
IA. An 0 w0 . w~ UCZ ' cc tn ° -" L3 in 1 12 3 ce u "n = c 

1J-.142PIsII IIL4.  

42P 

73u /3S-D S22 72X X N19 _ 

F- ,f--1 - 2 v, 
42P 

73u 1.-f So1 82X J12 X I 
_ j-g 1+ f42P 

73w /1 ob Sol 82X X N1J0'4 

19-/ - It12P 
73x /f &4 T14 4WZ C5 X .°0 

12P 
73y f13 T14 4WZ x M9 -7 & -,

1-/1-'IT 12P 
74 / 1-/.T24 12WZ C6 - - _ X ._o 

12P 
74a / T24 12WZ X M7 - -7--3 

- - t-" 12P -

75 +z-- T09 28WZ -- X - -- / 

12P 
75a /-)-34 T09 28WZ x J4 - ___ 

12P 
76 /4.33 T21 2WZ C8 -f /- 

76 12P %T22W 
76a jii T21 - -2WZ IX I 4 ~ ~ 45

I K ____ - a__ aJ A so__ KI.. . .

CD 

m 

-I 

I" 

---v
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PULL FROM INSERT IN 

STEP DATE 
INIT.  

N. AND C n ;RCC RCC AND 
NO. cc C) 4A u; c , , CHANGE ci. P" - CHANGE TIME 

w CL) -l C lc . C0 L 

TINE " a - FIXTURE I C. n- FIXTURE 
cL3c n a w c a. w LL.I 

?-1C -a 1 - C - -s -) -L -> La -. A. -

77 / - T35 7WZ C9 X 

77a /f T35 7WZ X D7 /-- -- 

Y-j-1'2P c10 
78 /M-7 T31 26WZ X /5--o-" 

12P D9 
7Ma /l I-/  3 26W.Z X D9

S-' ls"12P Cil 

79 / T28 -wz x - ,-/ 
f-1--7r 12P 

79a j.- T28 1WZ X G12 -.-- -. :'_ 
S -12P 

80 2 '. T13 14WZ C12 X __._ 

- a12P 
80a /_r: T13 - 14WZ - J12 -.-- 4 L 

16P 
81 i&a: T16 8WZ C13- , Y 

16P 
8 1 a '.5s T 1 6 - - 8 W Z -X _ - - - - K 7 - - - --- - - _ , 

'I'-" /" T- 16P 
zy, 

82 / ,--y T36 17WZ C14 5'7 

S -3 T3-6- 17WZ - -- X- -------- -

82a 13 T36 - - 17WZ G6 - __

I____ - . ____ I.. ___I L 5 ~ A L I U I ~ L~-__

m 
U/) 
--I 

U') 

"
0 
-u 
rr4 

m) 
-Io
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PULL FROM INSERT IN 

STEP DATE _ _ INIT..  

NO. ANinR RCC AND NO. AND z C) A V - CHANGE pe c> v) cc CHANGE T 
T INE >.3.. FIXTURE $-- FIXTURE 

TIME c U: FIXTURE 
0- tw cn ix" 4- g 11 12 3 ceu  L nz1 

d- -16P 
83 3 T07 5WZ C15 X - '._'_ 

q/, Y10. 16P 
.83a ;I.l T07 5WZ X F9 

16P /3 
84 ,2/5" TO-1 3WZ C16 X -,-,, - _ 

,e., /p~s16P 
84a TO1 3WZ X. J10 /3 

f-// s 42P Jo 

85 zz/ - S25 84X N1O X 

,/- 42P 4 
85a S25 84X X N21, 

42P , 
85b ,-3 S02 67X N6 X ---- 3d 

r,, ,// 42P 6 

85c 2,jL31 S02 67X X N22 , - ..
S/. -//- 5" 12P 

85d Z J S33 48X N4 x .2 ,"

12P "5 
85e ;P- Y7 S33 48X X I - N23- 

42P ,3 
85f '.) ., S.i 74X K3 X, .- .--..- _ 

8 " S 42P X 
185q Ax.V 5S10 -74X X ----- - N4---------o

I I I ______ I _____ J ______ I ______ ~ 1 ~ _____

rn 
= 

Ln 

m 

url 

(.  
-I 

0 

C) 

0 

-v 
;0 I-I1 

l-I
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c- PULL FROM INSERT IN 
INIT.  

r- STEP DATE 
. AD0RCC RCC AND 

NO. AND cc C0 0 v; .-i . CHANGE cc C L CHANGE 
-TIE a. Q l ° 8wFIXTURE f? z F IXTURE 

TIEa:4 ) 0i= I.- L. L .)u= I-

(A C. L) L&- u-O ox ;Z; C) 0. m0 0.  .: co (n ce C- )" " 1 2 3 , (J' ,,n m 1 2 3 

85h S S27 76X F3 X ,L30S 

85i t3o57 S27 6 - N25 --

12P A 
85j ,x3d7 S12- SIX -D3 X _]___ 

.r/P 12P / 
85k z322 7_ S12 51X X N26 --

42P 
851 S-! S29 79X C6 X ;_ 7_ 

42P -

85m - 7 29 79-X X N27 .,-3 

42P 
85n S33 $15 75X Clo X -

85ks 42P 
85o S15 75X X M11 I L 

12P4 
85p S S26 47X C12 X - os-r 

12P 4 
85q '(, $26 47X X M12 _o/0 

- /> ' 42P -

85r v /3 $18 63X F13 -X -//c 

42P 
85s c"Y $18 63X X M13 0//_

= 
CA 

m 

C1 

--4 

-r 

C) 

a 

0 

M.  

P1

~1 
-g 

-4 

m 

0,
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00 

m 

IN 

-1 

M_

I ____________ I ______ ~ I I ~ I l-.~-I---~-I--~--J-----I-.-E----5I.------A-'-'---~--- -

PULL FROM INSERT IN 

STEP DATE 
INIT.  

RCC RCC AND 
NO. AND 0t CHNE E C N TIM 00 C 0 C 0C - C HANE TIME 

TIME u I- a- a. i C FIXTUR FIXTURE 

co I)c 1 12 3 ce U f W =3I-; 1 21 3 

ITL~fW42P 
85t S17 64X K13 X __,__ 

rtI$F-f - 12P 6 

85u S17 64X X M14 -- o/-7 

12P ) 
85v / S06 49X M13 X 1-33 

12P 
85w o137 S06 49X X M15 _,,_" 

16P 85x . T44 12WZ C17 X_ 

16P 
85y T44 12WZ X N1O 

16P 

86 ,'fS2- T59 13WZ C18 X 
p7/ s/ls 16P 

86a e -o- T59 13WZ - N6 
w'/' 12P 46 

87 o, aZV T60 15WZ 1 C19 X - / 
s 12P 4 w 

87a : T60 15WZ - - - X ---- N4 - -- -_ __ " 

'S 16P 
88 69,,.D T63 6WZ C20 1-1t, 

7-"5-5-" 16P 
88a 692-9 - T63 6WZ X K3 - a

~1 -u 

-4 

m



FUEL HANDLING DATA SHEET Page 31 of 81

PULL FROM INSERT IN 

STEP DATE -INIT.  

NO. AND "L' in RCC u RCC AND , 

TIME ce . a = Ii- F T = - . FIXTURE I NE 
tn = zul C c-IL u. at a...  

&nla 0. W . C) n 0 L- L- a. m C u 

90a I- Is C1T66 n i 12 3 0 tn 112 

7 t6.- 16P 

89 093/ T45 19WZ C21 - p934 
16P 

89a e'9t. T45 19WZ X6 F3 
___ 6-15 __-% 12P - - - - - - - - - - - - '4 

90 /0 T66 19WZ C22 X 0olt
12P ll' 

90a fJO 7"T66 19WZ X D3 or9 
16P Xk 

91 I Zs" T71 22WZ C23 X Iqs.  

16P 
91a /o.. T71 2WZ X 1C6 11 09 _ 

16P rc 
92 ,o Pz- T69 L8WZ C24 X 

16P 
92a 10)+ T69 18WZ X dlo/ 

8 r-,65,12P 
93 T55 2WZ C25 - - - - - - - - X - - - - - _ _ 

12P 
9 32 1OL T55 2WZ X C12 /X2 

16P 
94 162-37 T67 - - 4WZ - - - C26 - - - - - - - - X_ _ 

16P 
94 /0-77 IT67 __4WZ - - - - X _F - 13 -/o41-

a £ ______ I 1.....i ______ .1.J1 _____ J....J .A-I-5-4-L-A........U L.I........A.......~I-I--

~1

'4 

m 
LI) 
-I 

2: 
0 

(n 
m 

-v 

0 

-u 
m
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PULL FROM INSERT IN 

STEP DATE RCC RCC AN ID 

NO. AND 0e c ) u;t i CHANGE cc R>u c CCAAGE 
TIE( 0I-c U3 0 L"J FIXTURE 1--- . CHANG!FITUE 

t0 0 * HN 0. 0. 0 FIXTURE TIE 

00 ,, -A -t - 3 1 2 
716P 

95 /()3 7 T37 23WZ B3 X /1,/0+7 
-5 -s-- IS 16P --

95a 0o T37 23WZ X K13 / __ -_ 

v i-s" 12P 

96 /o46! T56 9WZ B4 x /6- f'I 

12P 
96a 16-..'1 T56 9WZ M13 I- - -o 

-g-)s- rs 
97 R18 7 H11 X _____ 

97a /, o R18 7 X V14 - - - -s

97b ,g/ R50 170 H5 Xfiz/ .  

97c R50 170 - V15 - __ ,_ 

8-j 'S 12P 

97d )130 R27 34X M11 X - .__; 

12P 

97e j j-'z- R27 - - 34X - - - - X _ - - - - - M16 _ - - - -

x-- - s 42P I 
97f //9./ R68 58X MIO X 

42P 
97cj // 1 R68 - - I8 - - x - - - - - - M17-- - - - f7_

I I _____ 111 _____ I _____ 1J.1 I ui1auN.a ~ 4-

-rn 

= 

m 
-V 

-4 

0 

m 

"X2 

0 

m 
-
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0 
-4 

c

co 

U, 

m

___ A A ___ J ___ A ___ I .L..tL.~-.5---------.-.-------'*

PULL FROM INSERT IN 

STEP DATE -INIT.  

NO. AD RCC RCC AND 

TIME m a- i C" w FIXTURE . n FIXTURE

TIME~~ 23 W- L> 123I- C) ,-,o k ,,C (J z I1 2 3 1o ,,n :1 2 1-" 

42P 
97h 13 &/ R62 59X M6. X/3

97i 132,A R62 59X X M18 133 

1-1ss 12P 

97j 31--7 R54 23X M5 X 
i-r-f~r 12P 

97k /3-I R54 23X -X d M19 /31i 
15--7s- 12P 

971 /13 R13 31X L4 x /I, 
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12P 
97s 1. -t ROI 26X X M23 /-f3
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PULL FROM INSERT IN 

STEP DATE -CC -INIT.  

NO.P AD0, RCC RCC AND 
a.l 0 0 0 .0 CHANGE CL -J UCHANGE 

TIME F CL c- in C FIXTURE U . FIXTURE 
TIEC)w U) 0. 2I -- ILL)ui2 

t -Is-m - 3 LmP 

97t /+.5- R64 27X D5 X 

12P 
97u L5"'8 R64 27X X M24 /.  

42P 
97v -7 R51 56X D6 x 

42P 
97w /67?1 R51 56X X M25 j5-&.  

42P 
97x /-i/ R02 61X D10 x __ -__ 

-7 - Y-l s-42P 

97y /67-9 R02 61X x M26 /53 

~ 12P 
97z /51Z" R72 38X D11 x[_5_-_ 

-7 -. r -S.12P 
97aa 1530 R72 38X X M27 - ,__ .  

12P - - -- 

l-s- 12P 

Q7 c /.' R61 29X - Lll 

42P 
97dd /fY9 R05 57X F12 -- X

-I s- " 4 2 P 
C)p /601_ R05 57X - -es - - - _
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m 
-o 
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PULL FROM INSERT IN STEP DATEINIT.  

NO. AND RCC RCC AND 
NO.ST ANTD'T ze C) U; U; ce -CHNG cc">W cc 

L" C C )u C HAG c -J CHANGE TINE TM Eo FIXTURE m n- 8' FIXTURE 
TIM C)c 0 L& 2= I- uu 

Wn n 4c W W C L 0. I ui cc 0. ui I 
Cl 0. L C) 0 C)J w. IL 0.0. C- CAJ IL a. D

c 4. o u (A - i " 1 2 3 Ic Wfl = 3 1 2 3 
97ff 5r -/ 42P 97ff R24 62X K12 X 

42P 
97gg 1(giz. R24 62X X L13 __ 

12P 

97hh R26 42X L12 X ___ 

J' - 12P 
97ii / a, .-.. R26 42X X I L14 1 -- ,-

12P / 
97jj /(i T08 27WZ B5 X ______ 

12P 
97kk /Y35 T08 27WZ X Hl - --- _/ 

fl/,tj. 12P 

98 lej T30 2OWZ B6 X __ __ 

,-v6 '/ 12P 

98a /,-% T30 --- WZ X H5 -- - "/ 
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PULL FRO INSERT IN 

STEP DATE RCC RCC AND 

~NO. AND 1w C) II -i CAG tat c- CAAGD )ow C . C ) u o ". o W TINE 
SFIXTURE 1 . FIXTURE 

tnL3w ) CbL wIJ 
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PULL FRON INSERT IN P D-INIT.  
r"- STEP DATEC 

. AN inRCC AND 
NO. AN mU 00 0 C)l Y; u - CHANGE -wC ;w- CHANGE

TINE u 3 FIXTURE - .c C u! FIXTURE TINE 

w u. = I -. 1 0 I . I L u i I - - I 

/, f/, .>12P 
13 4A41X Q12 CCli _ _La 

12P 
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.-/-/., 12P RE 
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12P 
17 1 ,-3- - 45X Q14 V11 _ 

,5r,,wi .€ 42P 
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/T1P m12P 

23 __ _ -{'- 24X Q18 DDI5 _< 1 /y 
c8 CD 

24 /c/ ItP7o C8Q19z2,
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-4

- PULL FROM INSERT IN 

- STEP DATE 
INIT.  

RCC RCC AND 
*NO. AND U-n CHANGE AN 

TIME u - . . C C_ , FIXTURE I.- &- c C FIXTURE h 

"n -z cc CA CAc 25 / : Ca P4 2 . m Y0 U. -a." 
&A I 4l) W C. 4A 22 

W. co 2 1 12 3 : 1 
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25 -P4- - - Q20 - - - - - - - Y20 - - - -

C8 
26 7 P5 Q21 Z21 1 

C8 
27 P1 Q22 Z22 _ 

ljrr"c8 v" 
28 ____P3 Q23 Z23 _' - -:

C8 

29 -1Ys P8 Q24 Z24 / I4 
C8 A2 69 

30 / " _ P2 Q25 AA25 _/ 9' 

- C8 Q26 AA26 1 r 

P6 I~o~

c 2.. - - - - - -A2

AA27

.a,04

42P 
_34 _o_/ 61X M26 Y27 _oz0z5 

42P I I I 
35 oz(o 56X M25 Z26 j 2._0 

... .. ,-; -.7

I_ II I -1ZA ' F I-L

.'/lls-.  
-1 1- '2 M?4

zo351*12P

M2 7 Z27

= 

C3 

IA 

CD 

0 

rri 

-a 

l-u 

-r

9 / Y-/sk 6"



Page39 of 81
FUEL HANDLING DATA SHEET

PULL FROM INSERT IN 

STEP DATEINIT.  
N. ADT RCC RCC AND 

ccN00.0 0 C 0 CHANGE c v c CHANGE TIME 
9" C>m C) c U 0. in 8 0TIN TIMEt -- a . ,. FIXTURE , ' 0 " FIXTURE 

TIME. 001 0 3 W =. I-0- u u = I

ca t. w L3 1 2 3 "Li 11 213 

12 P 
37 ,e yo 26X M23 Z25 a-093 
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FUEL HANDLING DATA SHEET Pae4 f8 
-=( 

n 

PULL FROM INSERT IN € INIT.  

r- STEP DATE •ND 

=NO AND I= RCC RCC AND 

01 o FIXTURE 0 ' I FIXTUREI 
TINE 01 De cHNG w C=NG TIME w 

O0~c m , -- o 1 21 3 : - rn: 

49 183 W13 Q13 

50 190 V13 13 25 
~-v 

51 1I,"173 W14 Q14 C.D " x' 

52 7 V14 P14 X3/9 

53 -/ 170 V15 QIS 3 

54 6 W15 F M16 .z, 

S55 _.___ 251 Z15 P16 -..2rl 

56 3 3-7 152 W16 Q16 _. 2 Y" 

57 z.. 7  238 W17 M17 __, 

58 i',a " 181 X17 Q17 __ ___-_ 

58 181 llO 

59 221 W18 1 M18 

60 222 X18 Q18_ _ _,
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PULL FROM INSERT IN 

STEP DATE .. - - C ___ INIT 
)oNMO. AND c tn * CHANGE an c c CHANGE 

-o u 1-- . . n c> u FIXTUTE . CA . FIXTURE I 

71 <I- Q. Co un C>. W o- 0.2 E 2 
------------------------------

61 145 W19 Mi9 

62 3- f- 186] X19 Q19 .  

63 135 W20 M20 , ,,,,y 
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PULL FROM INSERT IN 
____ _ - - - _ ___ INIT.  

STEP DATE 
RCC C),. c VC ; ... - N 

NO. AND c u V w CHANGE €e a n - CHANGE 
L"J 00 - C0 C0 0i FITR m Ia 0 C HAG TINE T(ME-. ) m n,,. ,. FIXTURE # 0. i 0 u FIXTURE 

TIME >. e (i. us =~ I-. 00L w2=I 

tn u CL ) L- - . I Z ~ C .0. Q 

V-// -
73 _-1 _05 10 W25 M25 
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PULL FROM INSERT IN 
STP DT---------------------------- :_ INIT.  
STEP DATE RCC RCC AND 

TEFNO. z o CHANGE AND C in C 
Tt.E Q. ix 03 >L FIXTURE I a. FIXTURE 

TINE 2 cc u -= 2 3 
in 0. u a ) C A L - L& a- 0 .  

30 W- entnccL- A1 2 3 ce t ) tn 123 

I ~42P XC 
85 W) 81X P24 Y24 - __ 
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PULL FROM INSERT IN 
STEP DATE - _ _ _ _ NIT.  

n V; ~RCC C AN NO. AND I C U; V -J CHANGE ,v CHANGE 
a m C. O ,0 F0T. o- w C TIME 

TIME I-- CL D- pi FIXTURE TI 
IX -I f- uz 22 3 ,-, 1J L-, u= -.  

tn =) ;5c A A u IxJ CL u i U.  
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98 _____- 66X N18 W18 - - - -,, 

42P 
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PULL FROM INSERT IN 
STEP DATE INIT.  
NTE A RCC RCC AND . CHNG cc. C) in t CHANGE TM 

TIM '0 a . C FIXTURE CL C3c u FIXTURE TM 
4AC a. La- 2A 
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FUEL HANDLING DATA SHEET

BEGIN PHASE III

PULL FROM INSERT IN 
_INIT.  

r STEP DATE RCC RCC AND 
0NO. AND c CHANGE c o Q  ,. n CHANGE 

TIME Ax u w FIXTURE i = I. u! FIXT RE LO 4A.u.-<ow t.C i u- w m z ui "FXTR 

LCL C/) ui C I. L L a- a- C) 
: V) cc u 4 1 2 3 1 2 3 

99 S56 232 Q26 x 

99a .2; '"S56 232 X MIl 

100 R02 189 M26 X aoq 

100a R02 189 X MIO -- -

C*7 101 Xo53 R51 10 M25 X 

101a .o L'2 R51 10 X M6 

_102 S57 197 Q21 X 1' 

102a S57 197 X M5 

103 R24 140 L13 X 

103a R24 140 X K4 ___-_ 

rr &1/.S r 

104 x.j,7 R05 161 L12 X ,zs' 

104a R05 161 X F4 1.1

a_ __ _ - A _ I I__ in~__ _ a a__ 11 Z..~ a ~ - - -* -

= 

--I 

'-4 

i-.  

-I 

-4
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PULL FROM INSERT IN 

STEP DATE' 
INIT.  

STEP DATEn c V; RCC RCC AND 
NO. AND cc C) U;* 8v c CHANGERCAH 

ui 01. 0 0l C) 0 00. 0.~ CHANGE z)w TIME TILE I Q c n c u! FIXTURE - R c 8 • FIXTURE, 
TINEil w L AW s m I-

C)U L~A-- I

cc- LI) cc M 12 3 11 21 3 

105 , S40 192 Q23 X 

kl / Cr IV; I 7 

105a /Al/ S40 192 - E4 ,,7./ 

106 29 SIS66 132 Q22 X 1,2 i19 

106a S'z"' $66 132 X D5 

107 ;/ R62 221 M18 X k 

107a ,-z. R62 221 X D6 

108 R68 238 M17 X a/ 

108a p, / R68 238 X D10 

109 2, Jo S52 9 Q25 X ,92Zz, 

109a -.Z lz< S52 9 X Dl t3 

110 t5Lz R33 195 M22 X ,, .3 

llOa ;,z .7 R33 195 X F12 - _. _,.

__ _I I I so__ a___ i. .. .__ _ U..- . . ..

= 

m 
L/) 

--4 

-0

C) 

m 
-

I>
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FUEL HANDLING DATA SHEET

PULL FROM INSERT IN 

STEP DATE INIT.  
RCC CAN O AN uC 

NO AND cc' C)t A x CHANGE W c U; 0 -j CHANGE 
TIME . n C .i FIXTURE 1 "> FIXTURE TINE 

) = (t I.- I . L.)w' I 
cco z 1 2 3 cc 2 3 

111 R48 244 M21 X 

111a R48 244 X -K12 - z _.s..  

112 S38 1'86 Q19 X 
11,Yy 1 ,. :ZS3 

112a S. $38 186 X L12 

113 S73 196 Q20 X 0030 

113a S73 196 X X 

113b o -/5" 196 X X XXXXX 

113c 03'r6 T03 SS14 E8 X oq/ 

113d ood,,/ T03 SS14 X X oo 'l 

113e 5S14 X X 

113f ? T03 X X / 

113g S S73 SS14 L L4 -

I A I III I I__ I___ a

= 

m 

:) 

0 

m 

--v 
0 

-1
o

mV 

-4 

:2,
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PULL FROM INSERT IN 

STEP DATE 
INIT.  

RCCRCC AND 
NO. AND , Q,.- CHANGE cc ,,in c CHANGE 

us l 00- 0) C0 L 0 FIXUR CHANGE TIME TM Ex I. Cl CIJ 1-HANGE0- m c u; FIXTURE I TIME Cl, ce Li u=F.- L C- • 
an .)M f 4 a u at IL w0 A L 

0. a .) 0 . C) OI CDP U. M O C) U . 0 
-" co ( 4 2 1 2 3 1 i ' 1 2 3 

114 OLo7 T03 X X-- - -.-- - -

114a 70 P15 X 

114b S70 X X / 5" 

114c @ R03 SSI1 H3 X 

114d s#6 Sll X X 

114e S 9 S70 Sl X H3 - i-. "2 

115 0 /Z. 1 IZ Box X 1 / 

115a T03 1Z X X - 39 

115b 9/1 / P1l R94 H8 X 

115c R94 X X 

kv//) /3'r 10 
115d d ..-z- T03 1Z X RIO ,c z/3 

116 XXXXXX 196 X X 2 O Hff 11 d- SO

I I £ ~ I IE~~.L R I--.--£-.-.-*-.~.I--..-*-.~..I-,.~N- ______ -

C2 

rn m 

C) 

H 

-V 

;v 
C) 

-v m 

':n 

-n 

--4 

(D 

.0



Page 50 of 81FUEL HANDLING DATA SHEET

C- PULL FROM INSERT IN 

r STEP DATE INIT.  
RCC RCC AND 0 NO. AN-- 4 

o, NO A C) '3 L" CHANGE 4,) a A CHANGE TINE 
(TINE L I- O n 5 uL FIXTURE 1 cl C u! FIXTURE 

U) L.) CL c iC U) L 0. a U.t 1 5C - 0. .I •J -- o cc 1 .0 0 i 2 3 = .- = 1 2 3 

116a 02-32- P1l 196 X_ _ X oz3'2 
o-- - -IZ r/v 

116b o. P11 196 X V16 

116c 2 .- -j-R03 R94 X H8 

117 07.5 S75 212 Q24 X 6 'z.  
g____ - -_ _ S - - - - - - - - - -x 

117a ,, S &X S75 212 13 
,?-i 7- 7 S 

117b 212 X X XXXXX 

117c o o T04 SS1 [5 E5 x0 
Y- 7- 1 

117d T04 SS15 X o -_

117e a -'- - - SS15 X -X - ___

117f TO4 X 
-r o '9 10 1 - 1 1 - I - - - - - - _ 

117g 0 -j 5-, S75 SS15 X E12 

r-1 7 T -2"- - - - -_ 

118 o o/ T04 X IX 17 C.o0

~1 
-U 

'-4 

-I 

XI 

0
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FUEL HANDLING DATA SHEET

PULL FROM INSERT IN 

STEP DATE - -
INIT.  

C) tm cn RCRCC 
NO. AND 0c C ) V; V;i -i CHANGE cc R)U c CCANGD oW 0 FIXTU C DT 0. 0 0 FIXTU TIME, 

di . m0. )8 A'- L I E TIME >. ci w = 1- 4-3 

_c u 

ix ca 4n cc u 1 2 3 in ' 1 31 

118a f /i -.- S76 P17 1 ,qrD 

118b S S76 x X 
SPS 

118c 0 R34 13 H13 X 0919 

SPS 
118d 0 13 X X 09.; 

- c .- ,{SPS 

118e p,35- S76 13 X H13 - - --,_ 

119 2Z Box X 0 

119a 'Z.7 T04 2Z X X 09-31 
119b . - P54 R85 M4 x 

119c -1oor T04 2Z XAO /007 

120 XXXXXX 212 X X - ,__._.  
'-1 7 - ,. .  

120a R34 212 X X// 
I-, -Is

120b /o I R34 212 X V17 ______

1 I ______ I _____ I ______ I I ______ ~ P 1L1.1.-.E-....N......iL

m 

--4 

I-r 

m 

.-o 

0 
.-u 

':3 

-- I
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FUEL HANDLING DATA SHEET 

-

PULL FROM INSERT IN 

1- STEP DATE 

NO. AN 0n RCC ; RCC AND 
co NO. AND v; w  CHANGE ce C- t -j CHANGE TINE 

I F L - a 3 0 5W FIXTURE -2 I-- CL C,, FIXT RE , 

c. cc n W- L) I n =: - 1 23 cc t l W 1 = 12 3 
_-T 

120c /030 S37 P27 /- - _X-
7-17 - 7S

120d / S S37 X /o3.  
? 7-15 

120e / - R85 X X 

120f S 37 R85 X M4 - i L 

(n 121 P54 X X /053 

121a P54 IP54x V18 ,/o3 

121b Nil - Tr X l, 

121c S61 ___ 

121d I P60 R107 D4 X 

f- 7 -fS"X"M.  

121e R107 X X 

121f //2-3 P60 X IX 

12g / 0X V19 /___ 121g ~ ~ P60 - - - - - - - - - -- - - - - - - - _ _

121h ,, / ,-f' R107
a___ _ I I I___ I I__ go I-__ - '

D4

CA 

E 
m 

EI 

C= 

0 

m 

-u 

x 

C) 

rrl

-
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PULL FROM INSERT IN 

STEP DATE 
INIT.  

N0 RCC AND 

0O N .ccC ; c cc ii CHANGE 0:-0 v - CHANGE TM TILE -- a. c- C o Ci FIXTURE I m in 5 FIXTURE 
4A q.3 =) <~ 0: ) c- t"i . L C. w~ IL.  

m ," 1 2 3 , , : -J 1 2 3 

122 /31f- S45 N2 /39 
I -,-1s -4 

122a 1 3 S45 /-- X-- X 

122b /3/V P52 R95 D12 X 13 17 

1-17- 5XX.  
122c __ _ -R95 - - - X - - - - - - - - x ' 3

122d 1 33,L- P52
1'-/l-1S" 

122e ,3+) P52 V20 ______ 

7-/ 7-- 

122f /0338 S45 R95 x D12 

123 /5 4-7 S46 P26 _X _ 

123a S46 XX /- 2

123b P46 R74 M12 x 

123c R74 X X 
1 -*- P46 - - __ 

123d /#V7 P46 XiX- io__

123e P46 V2 1 If 2.-i

1 7 -I,- 1'*~ 
/1, £

(9) 

m 

CA 

I 

m 

-- I 

:z 

C 

c

'r" 

--A

V21
/4" 2-1P46123e
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PULL FROM INSERT IN 
STEP DATE INIT.  

NO. AN 0 *RCC RCC AND 
NO. AND 0 C) v CHANGE w a V CHANGE 

Wiu 40 m.. C- C.. 0. 00C u )TM TIMEL C)c " -. FIXTUEt C-3 us =I. FIXTURE.  

In-~i - - - - - - - - - - - - - - - - - --A--LA--G- -.- -Z5-C- - -

123f i L--. S46 R74 - M12 -- L 

124 l S02 N22 _ X/t

124a S02 1-x 

124b /+.- P05 R77 N9 X /__-__ 

124c _____ - - R77 X - - - -.- X_ 

124d / 44j P05 X X _____ 

124e P05 X V22 /4 "/ 

124f S02 R77 X N9," 
.- 7-'I 1 -, 0 , .  

125 S25 N21 X T z 

125a . S25 X X /) 

125b +.s" P59 R75 N7 X 

125c I I R75 X X Ll

125d
k- 1-7-W 
ir-tu

S & ____A ____ ____ I LJ. .... .IA J.L I.L 1 ... 11 ____ I..

".,-/.
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4: 
I

11 
n

m

- I I __ _ I_ I , -- I I__ I___ I.__ I a__ a1 I__ a~ I 1-

PULL FROM INSERT IN 

STEP DATE 
INIT.  

RCC RCC AND 
NO. AND cc CHAG in VCC ANDi CNE ' ; - CHANGE 

TIME C, c ) ;m FIXTURE I-) w FIXTURE TIME 

c c n c --.) I n I i 2 3 .. c n 1 123 1 

125e /.i P59 X V23 /52c 

125f 0 25 R75 X N7 13;'A -1 

126 /93o S06 M15 ,--- X 
l-0 i-1 JV 

126a Y5+'- S06---- ---- -

126b I0 R60 R91 M8 X,1,37 
S -#"- "4s 

126c I - R91 X I , - .---.,,X 
7 -Ji-"t 5 

126d s-,--, R60 x X " 

126e _ _ R60 - V24 ___,_ 
- -- r-

126f ,--.--- S06 R91 X M8 /-- -

127 /,o, S27 N25 X 

127a //7 S27 X I I X 
127 b / - 7 5 0 R 1 1 0 0 

127b //,7 P50 _ R110 11 1X bf

I-n 

I 

0 

m 
--4

127c R110
-1"7- -
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FUEL HANDLING DATA SHEET

PULL FROM INSERT IN 

STEP DATE 
INIT.  

RCC RCC AND 
NO. AND Co C3 V* -1 VCC u; D 

W cc C)1 tn 0c - CHANGE w~ c*C CHANGE TM 
TIME Q C) u FIXTURE FIXTURE TinE 

L3n ciU 0. LAJ a-. wL.w m 
Vb a. L3 C) CWO IL LL. u-G-G-C U mD cc in .-, 1 2 3 =3 -. 23 

127d I I, P50 X X /14,2.-1 
T~' 717 / 

127e , P50 X V25 , 

127f S27 R110 X J3 

128 slo N24 X / 

128a -3 $10 X X 

128b P15 R63 G3 X 

128c R63 x x 1/7 

128d P15 X X /7 

128e I P15 X V26 

128f _/ S10 R63 I G3 

129 7 S33 N23 X 

129a ,, ,,, S33 x

129b
4, 7-S / 7/ f .

R30 R92 I
I___ _ I I IN__ a1 a__ - - a_ _ a..a......

'[4,'

cm 

m 
C) 
-

-V 

C 

m 

m 
-- t
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PULL FROM INSERT IN 

STEP DATE 
INIT.  

NO. AND RC RCC AND 
ccj C3 4 CHANGE ix C) CHA NGXTE TIME 

TIM .. .Cl 9" FIXTURE 1 ' FIXTURE TINE3 

.'( fr- o cc u C 1-- 1 23 - '- 123 

129c /73Y" R92 X 173, 

129d 7Y10 R30 X- ___ 

129e i R30 X V27 /79 

129f S33 R92 X H4 6 

130 S15 M1l1 X-7 

130a S S15 X -- -- X 

130b. / r P40 R102 C7 x 

130c i___>-- R102 X X I 

130d ,,' P40 X X 

130e P40 x ulo I

130f S15 R102 X C7 

131 It S S29 N27 X----

l3la
.... I , - ' I .. _ - II I I I I I a a I I I I I I

A,

0
CM 

m 

C) 

--

G) 

m 
-r

C 

-v 
m 

;o 

F--4 

rn

-I' -v 

-4 

m 

0
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-i 

m 

cn 

0 

CD 

,

_____ 133__i___. 

__ __ __

t14
~6 

95* 3~d~

PULL FROM INSERT IN 

STEP DATE 
INIT.  

cl ~RCC C AN 
NO. AND 0- cc C) U; V; RiCAG] c >Wc CCAAND 

z c . C) C I u , CHNG C) . C) CHANG TINE TINE 1-- 0 ,_ . m cj FIXTURES- 0. i 3J FIXTURE 
TINE C-) U.. L A=J

UO. Li a-. C)O. U C) "L :5 D 
oc3 ca~ Wn cU 4A 1-- 1 213 0 ,3 tn m=l 3-Z i11 2 3 

131b iv-3, P23 R112 C9 - x _ _ , 

131c / -/R112 X X - ,_ ..., 

131d ,-,- - - - --3fX - --7 

131e / P23 X UI1 I lull 

131f /S3 $29 R 112 X C9 I/ o 
1-/17/-- k I 

132 S12 N26 X - ,,j 

132a S12 x I " 

132b _---9 R88 ID8 

132c R88 X 

132d 33 R19 X 

132e / 1 R 9 X U12 - ,,1- _. _ 

1 /7/rS 8 

132f ,~3'S12 R88 X D8-___

133
v 517

rrl 

-

1 

-

m
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.-4 

4 

00 

00 

o 
0

133b
/r7fT'J

P20 RIO5
;6 

17S7

133c Z7-5 R105 X X -6 

133d P20, x x 

133e . P20 X U13 - _ 

A 
133f S $17 R105 X G13 

134 5, S18 M13 X , 
P71 71kS 

134a , S18 X X -o__ 

134b JP64 RIll 13 X _____ 

134c Z IR1ll X X "- OS 
1t-11- 9.-5 o 

134d '1101 P64 X X "7_ z'i 

134e .211 P64 X U14 -Z.'

134f
8-I1~5 
2II'~ S18 RIll -Z 131

_____ I I I ______ 1 1....J ______ I ______ ~ ______ ~ _________ _____

PULL FROM INSERT IN 
STEP DATE-------------------------------- - INIT.  

NO. AND ,' I ; v " CHANGE RCC AND ccC ) 4 cz CHANGE 
TI(E m o FIXTURE C C" C3 'O u! FIXTURE TIME 

Lii I- . C 1us FIX U E 1 

133 , I- a n 12 3 a" 'A 1 2 3 

133a .15SrF $I17 X X . , II I I - rv-

m 

,-4 "r 

C) 

(..
LA 

C:) 

;0 

-4 

, 9As ..2 o
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PULL FROM INSERT IN 

STEP DATE INIT.  
AND 0 3 ,RCC RCC AND 

NO. AN cc c) 'A U*ex CHANGE cc c*A c CHANGE 
T- a a m c AN FIXTURE - , 0 u! FIXTURE TINE 

W f < ccj w L a L , 0. CH ANG 
-c 1o IA cc C-3 4A' = 1 2 3 

135 -2176 S26 M12 -X Z130 
8.11-85 

135a S26 R0 x

135b z t3'd R49 RIOC H12 X 24 .  

135c "ZS' RIOC X 2201 

135d 2 02 R49 X x ____ 

9.11.8% 

135e 2zI0 R49 X U15 

135f Z200 S26 RIO X H12 Z?_ 

136 el k S68 183 Q13 

136a R58 193 H9 X A 
0 0 1 1 - I I" I 

136b , 2 . - S68 183 X H9 ___o_3, 

137 3)j7 P39 R61 K1O X 

137a , 1 193 1 X X XXXXXX

1b7 R1 AS 
c 'rc0

--1 

-r 

m 

-0 10 

-o 
"10 

I'r 

-I 

F'sJ€s O -

S137b R61
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PULL FROM INSERT IN 

STEP DATE 
INIT.  

N AN RCC RCC AND 
lN CaS W - CHANGE C t i CHANGE TM 

ui C) C) 40 w DOLD-AJw8 TM TaE 0. m FIXTURE 1-- 0 " in W FIXTURE C I .. I.-- • 
i ja <0 4n G id IL cc 0. L*J La 
ui . L a- c 0 j lJ IL 0. 2- V- 6in IL a- 0. t 

.4: 00- Ln 0: L.) 4A V2 1 [23 1wi u f g 11 23 

131c XXXXXX 1193 - X - - x_ 

137d , 0 P39 193 X Xo 

137e ,,/o P39 193 X U16 0/02 

137f / R58 R61 X KIO ,-,I/o 

138 S42 170 Q15 X 

138a ,3 R56 172 J8 x 

138b S42 170 X J8 ,_,/L 

139 P43 R84 K6 X 

139a 172 X X XXXXX 

139b , , - R84 - X - --- 

139c XXXXXX 172 X X I 

139d_5/ P43 172_ XX o i..¢...¢

139e I U17
76 

02.3
I I ______ 1 _____ 1 I I ______ II _____ I ______ I ~ ~ - _____

m 

C) 
-rn -u 

CI) 

;10 

1'-

9/1, e s



FUEL HANDLING DATA SHEET
Page 62 of 81

-.  
C

CC) 

(Do 
c.n 

m 

0

________ J £ _____ I _____ I ____ A ____ .1 ____ LE~.S I.-~*-~-~-~--

PULL FROM INSERT IN 

STEP DATE 
INIT.  

N ARCC RCC AND 
NO N ( ;c 1 CHANGE ix C-inc CHANGE TN TE ( F- . FIXTURE I- CL O c FIXTURE 

) ce (-) LI u. uO AJ I 

kn O u C) c> O J LA- u- G- m Z C> IL D- G

-cc I... 1 o: 1 ca in 1 2 3 ,. - 1-' 1 2 1 3 

139f e , 7 R56 R84 X K6 z 

140 0)7 s-I S62 181 Q17 X oloS 

140a 0 7 ..r"o R31 167 H7 X o ff O'1 

140b S62 181 X H7 Otis 

141 P04 R90 F6 X 

141a 167 X X XXXXX 1-ri -Jr 

141b 6337 R90 x X 0 i-D 

141c XXXXXX 167 X X 

141d P04 167 - -- -- X 

141e Dq rV P04 167 X U 18 I - -.-- 

14 1 f R 3 1 R 9 0 X F 6 - - -'.  

2r-- s 161X 1 4 2-3 /) S S 5 1 11 6 2 6 ?I X -0

= 
C.  

m 
(A 
-I 
1-4 

G) 

(A 
m 

-v 

-u 

m 

-I 

~1 
-u 
1-4 

-4 

~1'
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4 

PULL FROM INSERT IN 
-,-.--- o __._o INIT 

STEP DATEINT 
=N. N RCC RCC AND AND C-. Cl U CHANGE CHANGE o: -C) C i )C . C) uC TIME 

TIME >:- a. m C3au FIXTURE m- in C> FIXTURE
U) L) -C W U)L 0.Ij w L 0 m~ I ,'", ---- u. 4A a 1 2 3 ch u CA 1 1 21 3 

_ _- _ _- _ - ---- _-X <o 

142a 0757 R65 231 G8 X 

142b S9 p_5- S51 162 X G8 OL 

143 og's P47 R78 FlO X 0L

D 143a o92.3 231 X X XXXXX 

T-I10 f
, 143b R78 X X 

143c XXXXXX 231 X X 

143d P47 231 x x 
0 ., o -1,33 m - - -- - - -- - - - - - - - -.  

143e P47 231 X U19 o 0?+o091-u 

f-ir.s 

143f # R65 R78 X FIO 

7-)l-Vs 
144 09-"- S05 N17 X - _ >'_ 

144a S05 X X 

144b 09+.f. R38 R80 Nll X - __ o 
- - - -] _ -

A _________ 8. ____ J ____ A ____ 1 1 ____J1 £ ____ ~ _____ ILLfl-5-fl--

cm 

m 
V) 

rT1 

--I 

) 

0 

rl 
-u
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PULL FROM INSERT IN 

STEP DATE INIT.  
5RCC RCC AND 

NO. AND .a3 V V CHANGE p: C w me CHANGE 

TIME ,w L3 w 2= I FIXTURE  I-- = f A FIXTURE 
a- U M-0 C A LA LA. C)LAa CLA 

W- ca n c L> CA~ 1 23 c: "" (n" 1 23 

15, 

144c (lO-") R80 X X / 0 

144d R38 X X _ /o4 

144e R38 X U20 

144f /o0 S05 R80 X Nil r- .,_" 

145 S,," $32 N18 X/0/9 

145a /S- S32 x I X /oz_ 

145b R07 R65 N5 -x /6/7 / 01-3 

5-) 1- 9r 
145c _R65 X - X /01z.  

K'-/i-ias

145d /1073, R07 x x/l.c, 

145e I R07 X U21 /0*

145f S32 R65 X N5 f"4 

146 -S--,-,-22 N19 -- x ,- '-

- _____ A I I ~ a ~ ______ -

= 
Co 

C) 

--I 

LA 

m 

-V 

Ic 

0 

-0 

m 
--t
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PULL FROM INSERT IN 

STEP DATE- INIT.  
RCC RCC AND 

N. AND I,) * /)RC E cc C w CHANGE cc -u CHANGE TINE 
TIME C3 I-- m. aL o .L FIXTURE I- a. n FIXTURE 

C1 0, w = .-- t .u 
(n . u IX C a. is-~ 1 a- n. 9AL. ~ C a 

t% im 4n cr- Lz) 1 2 3 ,- u W 1 

146a /o.5", S22 - - X /0's-9 

146a /017 R41 RIO L3 X /
lo -7 R41 xr 

146c 0/ _ -. RlO- X X 

146d //o' R41 X X - 0_ 

7 - 1 1 -I 

146e R41 X U22 _____ il. /17

146f S o $22 RI06 X L3 

147 Sol N20 X 

147a Sol X X 

147b / R46 R93 E3 x __-__ 

'Vt-/ -l s  .b4 

147c t1'j R93 X X137 

147d //.3 3 R46 X 11V 

147e 1/. R46 X U2

- C * I- -. -J.1. I *-U- 9. .9 .5 *.U. j...@1---4----

-7

m 

r( 
-I 

GC) 

(A 

r

-I

-Il 
-v 

-4
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PULL FROM INSERT IN 

STEP DATE 
INIT.  

NOD . RCC A RCC AND 
NO AND cc C)t ; :- CHANGE ac *lv)- CHANGE 

TINE ix a C3 C * FIXTURE =,- f- o FIXTURE TIME 

cc uw =--- L)u ,<, ix co 4 0: L> 1 12 3 'w"- n = ' Im 2 3 

147f I/ff S01 R93 - E3 1 -0r 

148 ,2- S19 N13 x 

148a S19 X X 
/3_ 133+ 

148b R74 R83 C5 X 
ir-/i- trs 

148c R83 x X /3 3lr 

148d /33 R74 x x 

a- -11-1
148e , R74 X U24 

1-i 4- 151 

148f S19 R83 X C5 _ 351 

149 /3-5z.. S20 N14 X__/, 
1I -1T-1 " 

149a S20 XX d

149b ). R37 R113 Cli X /3 .', 

1 4 9 c _ _ - _ - R 1 1 3 ---- X /

* I ____________ I ______ I ______ 1 _____ 1 ______ 1 ______ Ii _____ I I ~

~1

= 

ra 

CD 

m 

Ln 

'-r G) 

--u 

-r" 

m 

---
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c.__ PULL FROM INSERT IN 
c_ STEP DATE INIT.  

' € CNO. AND 0 t n i R RCC AND 
C: NO.- AND 00 C) CHANGE ix C V CHANGE u ,i 40 m C) C) U l. U TIME 

c TIME u I . - n c * FIXTURE I a. o u FIXTURE 
TIM tj L.. U 

tn n cc 4 i . Z a. w iAcc co n Wu tn =)l 1 12 3 "°2 3 

149d j - R37 -,X -x 

T1IX U25 ': 
149e / R37 

149f S20 R113 X Cl 

150 S23 N15 X4-- 5 

S23 
1-i '&-is- " 

150b / R35 R62 E13 X / -" 

150c ____ - R62 X 4X 437 

150d R35 -X -x- 

150e .57'" R35 X U26 

150f Y--- S23 R62 X E13 - 4e 

-- -- - - - - - -- - - - --- -/f7- 
- -I -I 

151 S36 N16 X __,-,__ 

151a / S 5" $36 X X1

= 

m 

(D 

CD 

r

*-4 

0

~1 
-u 
'-4 

-4 

'C 

C
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C.. PULL FROM INSERT IN 

r- STEP DATE INIT.  
AD RCC o RCC AND 

INOE AND cc C V; V cc - CHANGE wv C a v CHANGE L3,, m. a z FIXTURE 1.. z i FIXTURE 
0IN C) cc IA L)L) W 2=I-R] 

TIn > -o ce m w w, 
.L . u m CD 3 ,. U - a. m C2 

< , en 4Awt A12 3 ce ) t =l '-~ 123 

"R4 L135 " 

151b /f-/f R45 R79 L13 x/,qr4 

151c /-0-. R79 X X__o 

151d L R45 X I 

,, 151e / R45 X U27 /5/ 

151f S.36 R79 X L13 ,, "/ 

152 is-I? S1l P18 X 

152a /5" Sil x X 

152b ./,zl R17 R64 PlO X _____

152c . - - R64 X X -5-3- -" 

152d S11 R64 X PIO -, -I 

1r-' -8.f

153 / -e- P27 236 A5 X 

T1- 2S -T" 153a / y 236 X X - __

0
= 
C* 

M 

(I) 

rn 

-I 

CI) 
v 

-r 

c-
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-4 

00 

CO 

m co 

0

PULL FROM INSERT IN 

STEP DATE 
INIT.  

RCCRCC AND NO. AND 0 ) c c -- CHANGE c-"v" CA AE 
o C . G - C ) C ) 0 . 0 c CG E T I M E 

,,, I -- m - Incw F I XTURE C In 4- u! IX2U3 TIME C) 4- FIXTUREui 
C) U. c- c 

cc cc co CA 0: ijO L 1243 

1 -iz -' ,, 

153b 1--S-7 P27 X - TO I T,10__ 

153c /,s,- R17 236 X A5 i~o 
-/i-is " a . f 

154 S14 P19 x 

154a 4 eIO S14 X X /-113 

154b /&o+ R47 R67 P6 X 

154c S9-/- -R67 X X 

154d /P/k/ S14 R67 X P6 /e 

155 / ,,P03 246 All-X ._ 

155a /137 246 x X / _ 

155b /'y3 P03 X Tll _ __ 

155c i5'37 R47 246 X A-1- X .ll 

156 S09 P20 X

= 

(.4 

-4

0 
rA 
Ln 

C 

-. I

~1 

-u 
-4 

-4 

0 

Cl
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PULL FROM INSERT IN 

STEP DATE -INIT.  

NO. ADTE .* RCC RCC AND 

No6. AN 7~ c3 lw R96 Xz 

a-7b CHANGE P5- CHANGE 
TIME ,. 0:1-- a 0. C3 C) * FIXTURE f- 0 0 Sl o J FIXTURE.TM 

C7 1 2-- = I-- -0 

158 co:) $21 u2 n 112 3,/u_ nm1 -2

156a /097 ----$ X _ ___ 

156A4 / Yf' R06 R96 K2 X - __.

156c /7o3 R96 X X - .,/ 

156d /7- r S09 R96 X K2 ____ 7l Y 

157 /7/7 P55 215 E15 X _ _ ___ 

157b 73 P55 X I T12 

157c 73 3  R06 215 X E15___ 73,F 

158 /737 S21 P21 __X _ __ 7 ' 

158a /'.K3 S21 X X __ ___ 

158b R71 R98F2X - _ __ 

158c /1 / _ R98 I_ x x X _ _ ,_

= 

C) 

m 

rrn 

(.A 

-0 

m 

-v 

-r 

-4
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PULL FROM INSERT IN STP DT - __ INIT.  
STEP DATE RCC RCC AND 

CAG WC)CHANGE 
NO. AND CLI C * CHANGE a -i CHANGE TIME 

CTIME $- ex. am C C w FIXTURE . z  - FIXTURE 
a- Cn C L a. u- G-D (30 u- . D- I 

in a L a 0 L O : - 1 2 3 c° n -- a z 1 2 

158d Sjd S21 R98 X F2 / / 

159 /1--/ 7 P1O 223 L15 X / ,

159a 223 X 

159b k PO - - X - TI: / 

159c /k3o R71 223 X L15 f k' 

160 1-3 S04 P22 X /,' 

160a 1,,-S/ S04 X X , .  

160b I R32 R103 B6 X 

160c /.- -7 R103 X X /-_, 

160d 3 S04 R103 X B6 __ "__ 

161 P21 201 Rll X 

161a /;".F/ 201 X .- X

I___ II I _ __I I- I__ 1 ____ a ___ . -

= 
C.  

rri 
1/) 
-i 

G) 

0 

LI) 
P1 
-v 
0 

m 
-I

0 r4~Ioi' 4 
(AN6L 't5
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c

00 

, 

-u 

CD 

tm

I I A ____ I ____ I~___ A ____ ~ -D ____ ~ ____

1
PULL FROM INSERT IN 

STEP DATE INIT.  
NO. AND 3 e FXuRCC RCC AND 

NO Co t ,CHANGE W v CHANGE 
TIME ID- *FTURE 0 I FIXTURE TIME 

U) m ) C) w ) uW w -LI C a 0. IAJ Lh -cc I- oc oa t ., we u: - 1 2 3 ce c" t n; 2 31 

161b 3 P21 X T14 ,_ __ 

161c , R32 -- X R11 o ,3_ 

162 7e3A. S35 P23 X .,d a 

162a ,-d y S35 X X ,- P7 

162b - R53 R81 BIO X Liar 

162c 5 R81 x I I d 

162d S35 R81 X BI 

163 P61 224 R5 X 
~i 

163a %//,v 224 X X.L 

163b ,a P61 X T15 I.I 

163c - R53 224 X R5 ___ 

164 S S28 P24 X - 337

m 

Lfl 

7Z 

C) 

C) 

m 

-4

~~1 -u 

-4 

0 

0



Page 73 of 82
FUEL HANDLING DATA SHEET

PULL FROM INSERT IN 

STEP DATE 
INIT.  

RCC RCC AND 
No. AD 0C). CHANGE i R 

TIE . FIXTURE z FIXTURE TIME 
V- m0.C)L. a- m- 0 

IlV) a. UJ Li .  
L. co z ul u A - 1 2 3 =3 1) '- 1 2 3 

164a ;S3 S28 X X -3,4 

,164b _k 30 _ R25- R86 F14 X 

164c .23 a. R86 X X ,, ,32 

164d S 28 R86 X F14 '-,33-3 
v- / 9- rs" s.y 15 

165 a336, P19 206 Li X ,__ ,,_ 

165a 20;us--- 3 206 X X :2 35%, 

165b P19 X T16 f 42___!5 

165c R25 206 X Li 

166 S13 P25 X - -__ 

166a S13 X X 

166b R43 R87 K14 X 

166c c:o o R87 X X

____ I I .1 _____ 1 I ____ .1 ____ 1 ____ ii ____ .i ____ i JJA~-L-A-U

frn 
-4 

L/) 
H 

-v 

-- I

-n,
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C... PULL FROM INSERT IN 
C= INIT.  

STEP DATE _ _T 

RCC RCC AND 
No. A ,V- CHANGE ix v w C CHANGE T 

-TIE . a. C3 c FIXTURE a C 3 ,.; FIXTURE 
TIME Li 0- ) 01i = -- iZR] .  

tn n- C) 0j C)W LA-. LA- n- CL C> 1*. n
-a, ix co 4 wLi .,on 2 1 2 3 w A 2 3 

166d oX x S13 R87 X K14 -- 31 
167 . P13 217 El 

167a V- - 217 x x 
004 -- - - -- - -- -- 1 - 1 

167b P13 X T17 

167c R43 217 X El 

168 P30 180 Lll X 

168a P30 180 X T18 __ 

, 168b R22 16 J9 x 

168c , R22 16 X T19 _/___ 

168d 5 R55 179 J7 X 

168e R55 179 X T20 /39 

168f 0135" P33 185 L5 X _I_,__
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PULL FROM INSERT IN 

STEP DATE 
INIT.  

RCC RCC AND 
NO. AND 00 4 w - CN RA 

cc C in CHNG ad 0 u cc CHANGE 
TIME 0, , FIXTURE I-- J o . FIXTURE TIME 

1689 1'q7 P33 185 X T21 I/4' 

168h o 4r( P22 198 E5 x 

168i o P22 198 X T22 _/_ 

1§8j , - RI 14 G7 X,_,_._ 

168k' 7.2 R11 14 x T23 _ I / 

1681 e 2/o R42 15 G9 - -/

168m . R42 15 X T24 

168n , P63 216 Ell X 

1680 P63 216 X T25 .  

168p 0'f,-5q S24 159 Q27 X ,I F___,.  

168q S24 159 X Lll 0 

169 0 'oO S58 173 Q14 X - o_ _

1 0 - ___a _a I I___ I I__ I a___ I a ___aa

m 
LI) I" 

C) 

--V 

H
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-- PULL FROM INSERT IN 

r- STEP DATE INIT.  

C 3RCC RCC AND 
NO . AND CHANGE cc c ( CHANGE TIME 

TIE I- ' m C) w FIXTURE a . C3 C> FITR 
c) =) -cc 0-: V) c- uil U.. 0. wI A-U.  o-, 1 21133 
169a S -i/ $58 173 X J9 ___"I 

170 S47 152 Q16 X 0 it CC/, 

170a S47 152 X J7 

171 S S16 240 P11 X 

171a S16 240 X L5 

&,/i? /V5

172 Og;- p" S31 8 P12 o , 

172a S31 8 X E5 

173 o0 ?,z- S49 222 Q18 I-x 

173a S $49 222 X G7 oj-"2 P 

174 S54 243 Q12 - X -

174a S54 243 X G9 70 

175 S07 190 P13 X 0906
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PULL FRON INSERT IN
INIT.  

STEP DATE 
NO .3 RCC RCC AND 
NO. AND c C). Lo u; 0 w,. o CHANGE cc C* v , 0 • CHANGE 

TICEC a. ia Cl . FIXTURE ,. " o I FIXTURE T 
TIM aJ cc~ t- us =i F-.u .. FI R 

V) 0. u L C) 0 j C)J U- u- 2_ 0m :5 C) U- G_ D_ 
oc oo C A --c L3- 1 2 3 c u n =3 1 2 3 

175a 09/i S07 190 - X El - cv' 

176 R59 253 N8 X 

176a R59 253 X T26 C9S9 

176b oqzs P09 227 P3 X 093, 

176c P09 227 X T27 - _ _'_ 

176d o,3 P56 199 N2 X o " 

176e 9 9-o P56 199 X So 09-53 
?i/ 9/t, 

176f P45 235 C2 X 

176g o q P45 235 X S11 /oot

176h ph P12 220 B3 X 

176i /O,0 P12 220 X I S12 _ .  

176j Voo R40 138 C8 X

;o 

-4 

C)

_______ .1 ________ 1 ____ I I ___ I ___ 111111111111 ____ ~

@ 

-rl 

L4 

--I 

-_ 

o 

CA I"1 

"0 

I-

m 

-I 

x
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c

C-0 

ccn 

to 
00.  

cJ, 

aU

A L _____ I ____ .i ____ J_____ ~ _____ ---- - _____

PULL FROM INSERT IN 
INIT.  

STEP DATE RCC RCC AND 
NO. AN ccC0 Ln i CHANGE tv C)*n CHANGE TM 

TIME a im.- n 3 u. FIXTURE t CL CA FIXTURE I 
TIME u uCO 2=l t- LAJ L=I.  

ax 123 in - 123c .  ce c-a V) cc u v 1 l 2 13 cc° wl 4A 21 31 

176k /O-t( R40 138 X S13 __ 

1761 lo1i" P01 174 B13 X 

,./, '1/s-f 
176m /0 P01 174 X S14 

1 6n jo-3o P53 249 C14 X _o_ 

.176o loe/S P53 249 X S15 

176p [og0 P25 230 N14 X Oy" 

176q o P25 230 X S16 IoS'7 

176r 2 P02 250 P13 /X/ 

176s P02 250 X S17 

176t I15l S44 168 P4 P3 /017 

176u S71 233 B12 P4 
177 1/1 11-31 

177_ -1 S4436 -P - --- B2 - - -- - _
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C. PULL FROM INSERT IN 
- - -- INIT.  r- STEP DATE 

~NO AD ~ -' RCC RCC AND 
co C Ci CHANGE TIME 

TIME or I FIXTURE p CL C FIXT RE 

V) <~ wanm W u-c I. a.  

178 Sp,/,/ $55 169 D14 C14 ye,/I 
;-----. //, / 8' ,, 

178a S S60 182 M2 D14 /3O 

179 3 $55 169 C14 M2 ,3'9 

180 Sby S74 207 B4 B3 

180a S65 153 P12 B4 / i.  

181 S74 207 B3 P12 / -"/ 

182 S59 245 M14 N14 -Yo3 

182a S69 211 D2 M14 /./'-.  

183 S59 245 N14 D2 

184 R61 166 Lll X 

184a Y, / R61 166. X P3 / r-Z

185 R72 218 M27 X - /31

= 
(#3 

m 
-4 
1-4 

0 

L/) m 
-v 
0 

-v 
m 
-I
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-- PULL FROM INSERT IN I 

r- STEP DATE 
, n ADRCC RCC AND 

00NO. AND cc 'A v w - CHANGE cc C W w CHANGE 
Li C) a- C - 00wC3C - 0l W 3IdTN TINE $-- c- o C3 C.; FIXTURE I m n 0 I FIXTURE TINE 

TIEC c )w-I md-. - IL 0- =d F.

c- V) a. a- , 3 LA uI a a. IL3 a c-n ix 2 3 Ic"I ul =3 .- 1 21 3 

185a / O' R72 218 XN2 . 1 1 

186 R27 6 M16 

186a. v,-y R27 6 X C2 

187 i-( R26 155 L14 X _";___ 
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APPENDIX C

GENERATION OF WITHDRAWAL.LIMITS TO ENSURE A 

NEGATIVE MODERATOR COEFFICIENT

As 

temperature 

pcm/°F is 

temperature

can be seen from Table 1.2 on page 1-4, the measured isothermal 

coefficient for ARO Is -1.401 pcm/°F. It is assumed that -2.03 

the doppler temperature coefficient. Therefore, the moderator 

coefficient for ARO is (-1.401)-(-2.03) = +0.629.

According to the predictions of the Plant Operations Package for Indian 

Point Unit 3 Nuclear Power Plant, Cycle 5 (POP, WCAP-10873), Bank D must be 

inserted to a level of 110 steps to ensure a negative moderator temperature 

coefficient under- the above conditions. This information is taken from Table 

2.6-c, one of five tables showing the effect on MTC as a function of partial rod 

insertion.



In order to draw a curve, withdrawal limits must be calculated for 

other boron concentrations. Let us postulate pulling the rods from the above 

position to 140 steps. Using Table 2.6-c as we did before, we find that an 

increase of .216 pcm/°F is obtained. In order to offset this increase, it is 

necessary to lower the boron concentration by an amount determined from the 

equation provided on page 2-14 of the POP.  

CB (Rod Config.) X C B-ref (ppm) - CB measured (ppm) 

100 

= 1.04 X 1496 - CB = 0.216 

100 

Therefore, CB = 1475 ppm 

This provides us with a second set of withdrawal limit conditions: 

D at 140 and CB at 1475 ppm



Using the same basic technique, insertion limits can be calculated for any rod 
configuration or boron concentration chosen. Four other points were selected, 
and the calculational results are tabulated below: 

TABLE C-i 

SUMMARY OF WITHDRAWAL LIMIT CALCULATIONS

Bank D 
Position 
(steps) 

110 

140 

160

180 

200 

228

Increase in MTC (pcm/°F) 
from original configu
ration of D/110 

0.0 

.216 

.336 

.456 

.556 

.626

Corresponding 
decrease in 
Boron (ppm)

53

Figure C-i presents the withdrawal limit curve.

C-3

CB (ppm)

1496 

1475 

1464 

1452 

1443 

1436



FIGURE C-i 

Boron Concentration vs.  
Rod Position to Ensure 

a Negative Moderator 
Temperature Coefficient
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