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1.0 INTRODUCTION

The "Summary Report of Commercial Reactor Criticality Data for Davis-Besse Unit I" contains
the detailed information necessary to perform commercial reactor criticality (CRC) analye for
the Davis-Besse Unit 1 reactor.

1.1 Background

The United States Departnt of Energy (DOE) Office of Civilian Radioactive Waste
Management (OCRYWM is developing a methodology for criticality analysis to support disposal
of co erical spent nuclear fuel in a geologic repository. A topical report on the disposal
criticality analysis methodology is scheduled to be subitted to the United States Nuclear
Regulatory Commission (NRC) for formal review in October 1998. This summary report
provides data that will be used in andyses that will support the development of parts of the
disposal criticality analysis methodology.

12 Objective

The objective of this report is to present the data requred for performing analytical CRC
evaluations for the Davis-Besse 1 reactor.. Results from the CRC evaluations will support the
development and validation of the neutronics models used for criticality analyses involving
commercial spent nuclear fuel. These models and their validation will be discussed in the
Disposal Criticality Analysis Methodology. Topical Reporq

1.3 Scope

The scope of this Snmmary Report is the presentation of data reqired to perform 7 statepoint
calculations from cycles 1 and 5 ofDavis-Besse 1. The only Intera for the development of the
information in this document is with Framatome Cogema Fuels (FCF). FCF is one ofthe
teammates of the Civilian Radioactive Waste Management System Magement and Operating
Contractr (M&O). FCF independently requested and received permission from Toledo Edison
Company, the ownerloperator of Davis-Besse 1, to publish the information related to statepoint
measurements that Is recorded in this document All the information contained in this report is
documented in an FCF calculational file (Reference 5). The data provided in Reference 5 was
obtained from various other reports, calculations, and drawings developed under an NRC
accepted quality assurance program (Reference 1), and the data has supported prior licensing
sbi Tals he data therefore will be considered acceptable for quality affecting activities and
for use in analyses affecting procurcment construction, or fabrication.

1A Quality Assurance

The Quality Assunce (QA) program applies to the development of this report. Ike data
provided In this report wil indirectly be used to develop the methodology for evaluating the
Monitored Geologic Repository (MOR) waste package and engineered barrier segment The
QAP-2-3 (Classification ofPermcmem tems) evaluation entitled Classification ofthe
Prelbmry MGDS Repository Design (Reference 2, TBV-228) has identified the waste package

BOOOOOOOO-01717O-57500070 REV CO . p~ 719. . A~pril 17, 1998



as an MOR (formerly MODS) item important to safety, waste Isolation, and physical protection
of materials. The Waste Paclage responsible manager has evaluated the technical document
development activity in accordance with QAP-2-0, Conduct ofActiles. Ike QAP-2-0 activity
evaluation, Develop Technical Docwnents (Reference 3), has determined that the preparation and
review of this technical document Is subject to QuaIty Assurance Requirements and Description
(Rference 4) reqWrements. As specified inNLP-3-18, Documentation ofQA Controls on
Drawbw, Specifations, Design Analyses, and TechnicalDocuments, this activity Is subject to
QA controls. No scientific and engieering software or cota onal software was used in the
development of this report.

. .~~~~~~~~~~~~~~~~~~~~~~~
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2.0 REACTOR DESIGN INFORMATION

lhis section provides general material and geometry data for modeling the Davis-Besse I
reactor. Figures 2-1 through 2-10 provide pictorial representations of various components that
must be modeled. A radial view of the reactor internals is presented in Figure 2-1. This includes
the 177 fuel assemblies (FA) in the reactor core region. A radial representation of a single fuel
assembly is provided in Fture 2-2.' The core liner, core barml, themal shield, and pressure
vessel cladding are represented as stainless steel (SS304 fiom Reference S or A240, Type 304
from 1997 Annual Book ofAS'TMSUmanrds, Vol. 01.03, Section 1, Iron and Steel Products, p.
37, Table 1). The pressure vessel is carbon steel (CS533B frm Reference S or AS33, Type B,
Class I from 1997 Annual Book ofASTM&andards, Vol. 01.04, Section 1, Iron and Steel
Products, p. 2S7, Table 1). Table 2-1 provides dimensions from the center ofthe core (from
Assy 1, Assy 2, ... , Assy 8, core li, etc., - Figure 2-1) to the outside surface of the pressur
vessel.

Table 2-L Dimensions from Core Center to Outside Surface of Pressure Vessel

DLescripfion

Core Center
% Assembly I
Water
Assembly 2
Water
Assembly 3
Water
Assembly4
Water
Assenibly 5
Water
Assembly 6
Water
Assembly 7
Water
Assembly 8
Water
Core Liner
Water
Core Barrel
Water
Thermal Shield
Water
Pressure Vessel Clad
Presure Vessel

Ihielmess(e

10.8407Z
0.12954

21.68144
0.12954

21.68144
* 0.12954.

21.68144
0.12954

21.68144
0.12954

21.68144
0.12954

21.68144
0.12954

21.68144
027442
1.905

13.373
5.080
2.540
5.080

24.2
0.476

21.431

Qnter Dimnnfns(m

0.00000
10.84072
10.97026
32.65170
32.78124
S4A6268
54.59222
76.27366
76A0320
98.08464
98.21418

119.89562
120.02516
141.70660
141.83614
163.S1758
163.79200
165.697
179.070
184.150
186.690
191.770
216.695
217.171
238.602
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Figure 2-1. Horizontal View of the Vessel Internals Along Core Midplane
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Table 2-2 summarizes fiel asembly and reactor core data used for modeling the Davis-Besse I
reactor. Additional fuel cycle design, core operations, and reactor criticality statepoint
information are provided in Sections 3 and 4.

Table 2-2 Dais-Besse 1 Fuel AssemblylCore Data

Fuel AssemblyArray Size 15xIS
Number of Fuel Pins (N) / Assembly 208
Number of Guide Tubes (Ne) IAssembly 16
Number of Instrument Tubes (Nar) Assembly 1
Number ofAssemblies in Core 177
System Pressure 2200 psiall.52xO1 Pa
Core Height (H) 363.728 cm
Pin Pitch 1.44272cm
Fuel Pin Clading OD (outer diameter - OD) 1.0922cm
Fuel Cladding Material zirCaloy
Guide Tube QD (ODar) 1.3462cm
Guide Tue Material zircaloy
Instrument Tube OD (ODr 1.38193 an
Instrument Tube Material zircaloy
Assembly Pitch (P) 21.81098 cm
Inconel Intemediat SpaoerGridHeight 3.81 cm
Grid Volume (sx intermediate spacer grids) in Single Assembly:

Volume ofInconel Grid =VO 532.056482 cm?

VU10 = Volume of Moderator phls Grid in Fuel Assembly (e6wlding inside guide tubes
and instrument tube).

P2 H - H [NL 5 (ODcy14.0 +Nar (ODarI/4.0 + Nirr (ODa4.0]

93,321.63695 cm

Assembly Volume Fraton of Inconel Grid = VSfVuo - 0.00570132

(Note: Ihe number of digits shown above for volumes and volume fraction are an artifact of the
computational process and is taken directly from Reference 5).

Figure 2-2 presents a radial view of a single fiel assembly showing the locations of the guide
tubes, instrument tube, and fad pins Figure 2-3 provides axial dimensions, by region, for the
B&W Mark-B4 fuel assembly. This assembly contains 6 Inconel intermediate spacer grids and
two inconel end spacer grids. The 6 intermediate spacer grids are inside the active fuel region.
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Figure 2-2. Radial VIew of a Single Fuel Assembly

I

I-
Assembly Pitch c 21.81098 cm

I'
I Assembly Outer Dimensions c 21.68144 cm I_
(Outer DImenslons of Intermediate Spacer Grid) 'I

III III
I I 21.6408 cm - -1
!II II

(!) Instrument Tube

Guide Tube

E] Fuel Pin Cell

Pin Pitch = 1A4272 cm
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Figure 2-3. Axial Dimensions by Region for Mark-B4 Fuel Assembly

Region 1: 14.12 cm

ReQaon 2: -3.1-8 an
RFglonE jId ci - -Region 3: 7.62c em
Re31n4: .8cm

Regton & 8L731,cm.

RehgonS: 863cm

Region 7: t1.185 cm

Region 8:
Active Fuel
363.728 cm

Region$: 16.723 cm

Region tO: 6.08 cm

Reglont1: 12.70cm

Region I, 12.22 cm

Upper Plenum|

CRGT Flange
Upper Core Grid

Upper Pad.

Upper End FItUng

End Spacer Grid

Upper Fuel Plenum

I _
Intermediate Spacer Grid

.9-

Intermediate Spacer Grid

_
. . . _ _ . . _

Intermediate Spacer Grid

41.996 cm

6S.578 c

63.676 cm

63678 an

6X.78 cm

63.658 cm

_3_7_ 2

63.762 cm

_ - - - - -

. . ... . . _ ...................................... _

Intermedfate spacer Grid

. .. _ _ . _~~~~.1
Intermediate Spacer Grid

~~~~~~~~~~~. 1. -
Intermediate Spacer Grid

t ..

Lower Fuel Plenum, Grld
and End FlifIng

I. �

Lower Pad
Lower Core Grid

I . :
Region Between Grid

and.Plate
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Figures 2-4 through 2-6 provide axial dimensions for the guide tubes, instrument tube, and fuel
pins shown in Fige 2-2. Figures 2-7 through 2-10 provide axial dimensions for rod cluster
control assemblies (RCCAs) with rods at 0% and 100M withdrawn, black axial p er shapig
rod assemblies (APSRs), and bunale poison rod assemblies (BPRAs).

Regions 1-4 and 10-12 are represented as homogenized regions of stainless steel and water. For
assembies containing no form of neutron control material, the volume fiactions of stainless steel
and water in these regions are give in Table 2-3 below.

Table 24. Volume Fractions for Regions 1.4 and 10412 for Non-Control Assemblies

Volume Vruetions
Wofrn . SS Water

* 1 0.0578 ' 0.9422
2 0.1381 0.8619
3 02491 0.7509
4 0.3418 0.6582
10 02848 0.7152
11 0.2400 0.7600
12 0.0300 0.9700

* SS stainless stee.

Regions 5, 6, 7, and 9 contain various combinaons of guide tubes, str t ube, and fuel rod
assemblies (no fel pellets), as well as other materials steel, Inconel, zircaloy, and
water). The fraction of guide tubes, instrument tube, and fuel rod assemblies will be represented
explicitly in these regions. The other materials will be homoge within the remaining
portions of the regions. Note that the water inside the guide tubes and instrument tube will be
represented explicitly within the respective tubes. The volume fiactions of other materials, by
region, are presented in Table 2-4.

Table 2-4. Volume Fractions for Regions S-9 for Non-Control Assemblies

Voume Pradtians*
Regior RSs Inc _ZrSa

5 02756 0.0441 0.0081 0.6722
6 0.0 0.0457 0.0069 0.9474
7 0.0 0.0 ! 0.0 1.0
9 0.1636 0.0306 0.0125 0.7913

* The volume fractions presented exclude the guide tube, instrument tube, and fuel rod assembly
portions of these regions. Note: Inc r Inconel; Zr zircaloy.
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Figure 24. Axial Dimensions for Guide Tubes for Mark-B4 Fuel Assembly

Reg. 1: Upper Plenum

Reg. 2: CRGTFange
Re. 3: Upper Core Grdd

Reg. 4: Upper Pad

Reg. 6: Upper End Fiting

Reg. 6: End Spacer Grid

Reg. 7: Upper Fuel Plenum

.48

];16.;cf

IGuide Tube
(16 per Fuel Assembly)

v Ih_

.

Reg. 8: Active Fuel

' 397.035cm

10.691 cm

r- f - - -

4

Reg. 9: Lower Fuel Plenum,
Grid, & End Fitting

Reg. 10: Lower Pad

Reg. 11: Lower Core Grid

Reg. 12: Region Between
Grid and Plate
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Figure 2-5. Axial Dimensions for Instrument Tube for Mark-B4
Fuel Assembly

Reg. 1: Upper Plenum
_ _ _ _ _ _

Rem.2: CRGT Flange
Re .3: Upper Core Grid
Re. 4: Upper Pad

Reg. 6: Upper End Fitting

Reg. 6: End Spacer Grld

Reg. 7: Upper Fuel Plenum
.

Instrument Tube
(1 per Fuel Assembly)

12.614 cm

389.690 cn

Reg. 8: Actre Fuel

4

Reg. 9: Lower Fuel Plenum,
Grid, & End Fitting

Reg. 10: Lower Pad
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-i- - _ _ _ �1

Reg. 11: Lower Core Grid

Reg. 12: Region Between
Grid and Plate

BDOOOOOOO-01717-5705-00070 REVCO 0Ari 71910 April 17, IM



Fire 2-6. Axial Dimensions for Fuel Rod Assembly for Mark-B4
Fuel Assembly

Reg. 1: Upper Plenum

Rg. 2 CRC3T Flange
Reg. 3: UeperCore Grid
Reg. 4: Upper Pad

Reg. 6: Upper End Fitfing

ReW. 6: End Spacer Grid

Reg. 7: Upper Fuel Plenum la
- ~~~~~~~~.

* Fuel Rod Assembly
(208 per Fuel Assembl)

I- - - - - -

.605 cm

390.366 n

r)

Reg. 8: Active Fuel

Upper End Cap
( (0.714 cm)

Upper Spacer
and Spring

Fuel Pellets

Lower Spacer
and Spring

I '

Reg. 9: Lower Fuel Plenum,
Grid, & End Fitting

J..
11.033 cm

_ I _ _ _
J- _ ~

Reg. 10: Lower Pad

Reg. It: Lower Core Grid

Reg. 12: Realon Between
Grid and Plate

Lower End Cap
(0.714 cm)
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Regions 6, 7, and 9 contain various amounts of stainless steel and zircaloy in the fuel rod
assembly which represent the end caps, spacers, and springs. In addition, these regions also
contain helimn and fission gases, as well as the zircaloy cladding. Note that these regions of the
fuel rod assembly do not contain fuel pellets. The fuel rod assembly volume fraetions for
materials In these regions are as follows:

Table 2-5. Fuel Rod Assembly Volume Frctions for Non-Control Assemblies - Regions 6-9

Fuel Rod Assembl Volume Fractions
Regon -&I _Zr Cladding! Gas-

6 0.0 0.3344 0.1940 0.4716
7 0.0810 0.0439 0.2313 0.6438
9 0.1230 0.1926 02163 0.4681

The zircaloy cladding extends the entire length of the fuel rod but does not include the ends of
the end caps. (iQe, extends 388.938 cm and excludes the final 0.714 cm of each end of the fuel
rod assembly). There are 208 fuel rod assemblies in each fad assembly.

The volume fiactions of materials in regions 1 through S of assemblies containing neutron
control materials are given in Tables 2-6 through 2-9 below.
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Figure 27. RCCA Axial Dimensions for Mark-B4 Fuel Assembly
(0% Withdrawn)
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RCCA Materials:

Lower end plug - stainless steel

Cladding - stainless steel

Absorber - Ag-In-Cd

Spring spacer- snless steel, volume fiaction of spacer springplug inside ofclad = 03090

Upper plug & spider assembly - stainless steel

RCCA Volume Fractions:

Ihe rods are repesented explicitly in the active fuel, upper fuel plenum, and end spacer grid
regions, and to theends ofthe control rod cladding in the upper end fitting region. The
remainder ofmaterials are homogenized in regions 1 - S. Th volume factions of these materials
(including non-RCCA materials) for RCCAs with rods at 0% withdrawn are given In Table 2-6.

Table 2-6. Volume Fractions In Assemblies with RCCAs (0% Withdrawn) - Regions 1-5

Volume Pmctions (rods 0% Withdrawn)
K on _Ss Inc Z7r Ws

1 0.0934 .0.0 0.0 0.9066
2 0.1945 0.0 0.0 0.8055
3 0.3481 0.0 0.0 0.6519
4 0.3748 0.0 0.0 0.6252
5 0.2981 0.0441 0.0081 0.6497
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Figure 2-8. RCCA Axial Dimensions for Mark-B4 Fuel Assembly
(100% Withdrawn)
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For rods 100% wiithdrawn the cladding and absorber material inside the cadding are represented
explicitly through region 5 (er end fitting). This extends beyond the guide tubes. Materials
for the remaining regions are homogenized. The volume fracdons of these materials (Including
non-RCCA materials) for ROCAs with rods at 100% withdrawn are given in Table 2-7.

Table 2-7. Volume Fractions in Assemblies with RCCAs (100% Withdrawn) - Regions 1-5

Volume Fractions (rods 100% Withdrawn)
Recio n 9, Ic 7 Zr Ag-jn-Cd W-A

1 0.0638 0.0 0.0 0.0262 0.9100
2 0.1442 0.0 0.0 0.0262 0.8296
3 0.2553 0.0 0.0 0.0262 0.7185
4 0.3481 0.0 0.0 0.0262 0.6257
S 0.2820 0.0451 0.0083 Explicit' 0.6646

* Matial is not homogenized for this region.
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Figure 2-9. Black APSR Axial Dimensions for Mark-B4 Fuel Assembly
(0% Withdrawn)
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Black APSRs Materials:

Lower end plug - stainless steel

Cadding - stainless steel

Absrber - Ag-I.-Cd

Spacer - zircaloy (annular design), volume e 6.11 cm3 (16 APSRs)

Itermedite plug - stainless steel, volume = 16.15 cm5 (16 APSRs)

Upper end plug & spider assembly - stainless steel

Black APSRs Volume Fractions:

The rods and other inside the cladding are represented explicitly in the active fuel,
upper fuel plenum, end spacer grid regions, and to the ends of the APSR cladding in the upper
eid fitting region. The remainder of the materials are homogenized in regions I - 5. The volume
fiactions of these matrils (Including non-APSR materials) for black APSRs with rods at 0°K
withdrawn are given in Table 248.

Table 2-8 Volume Fractions in Assemblies vith Black APSRs (0% Withdrawn) -
Regions 16:

Volume Fractions (rods 0% Withdrawn)
ES .lne Zr Wse

1
2
3
4
5

0.1096
0.2212
02828
0.3748
0.2960

0.0
0.0
0.0
0.0

0.0441

0.0
0.0
0.0
0.0

0.0081

0.8904
0.7788
0.7172
0.6252
0.6518

Black APSRs at 100% withdrawn should be treated the same as RCCAs.
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Figure 2-10. BPRA Axial Dimensions for Mark-B4 Fuel Assembly
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BPRA Materials:

Lower end plug - zircaloy

Cladding - zircaloy

Absorber - A1203 - B4C

Spring - stainless steel, volume fraction ofspring inside of clad 0.2090

Upper end plug - zircaloy

Spider assembly - stainess steel

BPRA Volume Fractions:

Ihe burnable absorber and other material inside the cladding are represented explidtly through
regionS (upper end fitting). This extends beyond the guide tubes. Materials for the rining
regions are homogized The volume firations of these materials (inculuing non-BPRA
materials) are given in Table 2-9.

Table 2-9. 'Volume Fractions in Assemblies ith BPRAs - Regions 1-5

Volume Fractions BPRAs
egion Ss Tn Zr Wne

1 0.0699 * 0.0 0.0 0.9301
2 0.1827 0.0 0.0 0.8173
3 02937 0.0 0.0069 0.6994
4 0.3890 0.0 0.0120 0.5990
5 0.2874 0.0450 0.0083 0.6593
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3.0 FUEL CYCLE DESIGN INFORMATION

This section provides fuel assembly design data for cycles 1 through S of the Davis-Besse I
reactor. Material and geometry data for the fuel assembly components are presented in Section
3.1. The fele assembly locations for cycles I through 5, fuel enrichments, and burnable absorber
enrichments for each assembly, and control rod bank locations are presented in Section 32.

3.1 Fuel Batch Data

Material and geometry data for each fuel batch present in cycles 1-S are given in Table 3-1. This
includes the fue assembly type, the enrichment and kilograms of uranium in each fuel assembly
(by batch), the diameter of the fiel pellets, and the type of fuel assembly grid material. The xial
dimensions of the Mk-B4 and Mk-BS fuel assembly ypes in Table 3-1 are represented by the
Mark-B4 fuel assembly Shown in Figure 2-3. Information concerning the use of burnable poison
rods and the mode of operation (operated wit regulating control banks inserted) is given. The
radial dimensions of the fuel clad, instrument tube, and guide tube are also presented. In
addition, material and radial dimensions for RCCAs, APSRs, and BPRAs are provided. This
data should be used in modeling each fuel assembly type for byuup calculations and the reactor
criticality calcultions for the statepoints defined In Table 3-2.

The length of each fuel cycle, epressed as effective-full-pow=-days (EFPD), is provided in
Table 3-2. The time during each cycle where statepoint criticality data was measured is also
presented.

. \ . .~~~~~~~~~~~~~~~~~~~1
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Table 3-1. Fuel Assembly/PinlCycle Description for Cycle 1-5

Fresh
Fuel Assmbly wt% k/ttV FPPellet FAGrid APSRs BP Rodded

QNvh Ekh _.Tye IJ3 Assembly Cufm) MatSeral Eflaekh~raX CJvfe Cli

LAO I k-B4 1.98 472.24 0.93345 Inconel Black Yes No
2 -k-B4 2.63 47224 0.93345 Inconel - -

3 MkB4 2.96 472.24 0.9334S Inconel - -

IB - - : - - - - No Yes
2 4 M-kB4 3.04 46825 0.93904 Incocel Black No No
3 .a 11lk-B4 3.04 46825 093504 Inconel Black No No

Sb Mk-B4 2.99 4682S 093853 nconel - -

4 6 Mk-B4 299 46825 093853 Incocel Black No No
S 7 Mk-B5 3.19 46825 093853 Inconel Black Yes No

FP - Fuel Pin; FA - Fuel Assembly, BP - Burnable PoIso; OD -outer diameter
- Cycle IA (0.0 - 6.7 EFPD) was a BP cycle and operaed in a fced and bleed mode (non-rdxded). At 96.7

EFPD flue BP was removed and Cycle IB (86.7 - 374.0 EFPD) operated hi a rodded mode.

Fael Clad
InsiUmnent Tuibe
Guide Tube

RCCA, ond Black APSRs
PelletMaterial
Fraction of Pellet laterias
Pellet Density
Pellet 0D
CladMaterial
CladOD
CladID

RPRAI
Pellet Material
Pellet Density
Pelet 0D
CladMaterial
Clad)OD
Clad MD

Mateia1 ODC3)
*caloy I.90 0.95758
zircaloy 138193 1.12014

rcaloy 1.34620 126492
ID - Inner diameter

Ag-ICd
Ag(79.S%)l Jn5.0'/). Cd(S.0%)
10.17 gbcc
0.99568 an
SS304
1.11760Dcm
1.01092 cm

A*p2 -B4C
3.7 gfcc
0.8636 cm
zircaloy
l02 cm
0.914cm
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Table 3-2. Cycle Length and Time During Cycle Statepoint Data Measured for Cycles 1-6

End-of-Cycle Statepoint Time of Measurement
Eyshe EEED Number EFnP

1 374.0 SP39 0.0
SP40 86.7
SP41 303.5

2. 296.0 - -

3 272.7

4 271.7 - -

5 395.1 SP42 0.0
SP43 50.4
SP44 94.9
SP45 184.9

32 Fuel Assembl Data

The fuel assembly loadings for each cycle are presented in Figures 3-1 through 3-6. A one-
eighth core representation is used, where the fuel assembly at the center of the core is in location
H8. Included In these figures are the location of the fuel assemblies in the current cycle, the
location in a previous cycle (if applicable), the cycle that the fuel was first inserted, aid the fuel
batch number for each fuel assembly. Te enrichment of U-235 (by batch) and the location of
the various control rod banks are also presented for each cycle. In addition, the location of
BPRAs and weight percent of B4C in each BPRA for cycles IA and 5 are presented in Figure 3-1
and 3-6.

Each fuel assembly is given a unique alphanumeric designation which is then used in tracking
the assembly through its entire period of operation. This includes both the time that each fuel
assembly was in the reactor during reactor operation (1e., producing power) and the time spent in
a non-power producing mode (e.g., in the reactor during shutdown or in the spent fuel pool).

Starting with the letter A for cycle 1, each subsequent cycle is assigned a unique letter
designation (B forcycle 2, C for cycle3,D forcycle4, and Eforcycle 5). In addition, each one-
eighth core location is assigned an unique number. As noted in Table 2-2, the Davis-Besse Unit
1 reactor contains 177 fiuel assemblies. Assuming eighth core symmetry redu;s this number to
29 fuel assemblies represented. TIs, the locations are numbered 1 through 29. Starting at the
center of the core, HS is location nimber 1. Location numbers 2 through 8 are assigned to Hf9
through H15. Proceeding from left to right (then down), K9 becomes location 9, K15 become
location 1, LI0 becomes location 16, MI 1 becomes location 22, etc., to 013 becomes location
29.
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Using this nomenclatue, the assemblies in cycle 1 are labeled Al (for H8) through A29 (for
013). For subsequent cycles, a complete set of labels is not required since a combination of
burned and fiesh fael is used. From Figure 3-3 it is seen that the first fresh fiel assembly
encounteredmincycle 2 is in location HS. Thus, the cycle 2 labeling for new fel starts with
assembly B8. Figues 3-7 through 3-12 were constructed by applying this nomencl to the
fuel assembly location data given In Figures 3-1 through 3-6. Note that the nomenclate
accommodates the shuffling of symmetric components of fuel assemblies to two separate
locations in the one-eighth core representation. This is seen in Figue 3-9 where assembly A24
from core location M13 (representing 8 fuel assemblies in the core) in cycle I was shuffled for
cycle 2 to core locations L10 and N12 (each representing 4 fuel assemblies in the cor) The
assembly represented at N12 was then given the identificaton A24a.
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Figure 3-I. Cycle IA One-Eighth Core Loading for Davis-Besse 1
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Figure 3-2. Cycle lB One-Eighth Core Loading for Davis-Besse 1
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Figune 3-3. Cycle 2 One-Eighth Core Loading for Davis-Besse I
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Figure 34. Cycle 3 One-Eighth Core Loading for Davis-Besse 1
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Figure 3-5. Cycle 4 One-Eighth Core Loading for Davis-Besse 1
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Figure 3-6. Clyde S One-Eighth Core Loading for Davis-Besse 1
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Figure 3-7. Davis-Besse 1, Cycle 1A Fuel Assembly Identification & Locations
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Figure 3-8. Davis-Besse 1, Cycle lB Fuel Assembly Identification & Locations
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Figure 3-9. Davis-Besse 1, Cycle 2 Fuel Assembly Identification & Locations

8 D10 11 12 13 14 I5

H ll M AS A4 A7 AS A28 68

K A29 A14 AIS A12 A21 AI BIS

L A24 A27 A23 A19 A25 B21*

.M . sA2 A20 A17 625

N A24a B27 _

0 A2Ba

-Asentiesreqpiing SAS2Hdepdlebms Cyd 5usSepdrtcac3aRxs

A CydeI
B CycJe2
C Cydees
D Cyde4
E Cydes

EB000000001717-5705-00070 REV 00 33 - AprH 17,1998



Figure 3-10. Davis-Besse 1, Cycle 3 Fuel Assembly Identification & Locations
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Figure 3-11. Davis-Besse 1, Cycle 4 Fuel Assembly Identification & Locations
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Figure 3-12. Davis-Besse 1, Cade 5 Fuel Assembly Identification & Locations

JR m 1 41 12 13 14 15I
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K cisa ED EM E12 C25 E14 D1s
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0' D29
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B Cyde2
C Cyde 3
D Oyde4
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To aid in the burnup calculations, and thus the generation of isotopic data for the statepoint
calculations, the information provided in Figures 3-1 through 3-12 was reduced to two tables.
Table 3-3 traces each fuel assembly (and subseq split by shufiling symmetric components to
more than one location, if applicable) by assembly identification and cycle from the time the
assembly was first inserted in the reactor through cycle 5. Those assemblies which split for a
subesquent cycle (Le., with an "a" designator) cany a hyphen ( - ) designator in the cycle column
to indicate those cycles where the assemblies are present prior to the split This will aid the
burnup calculation process by indicating where redundant data generation is not required. Note
that only those fuel assemblies which contribute to the statepoint calculations in cycle 5 are
included in this table. These are the fuel assemburnup calculations. The
location of each assembly in each cycle is Indicated by the coordinates given in the figures (eg.,
H8, K12).

Table 34 is a repeat of portions of Table 3-3 where control rod bank indicair (e.g., CR7 for
bank 7, CR8 for bank 8 or APSRs) are given for those assemblies that contained control rods
during cycle operation. Control rod insertion must be modeled in the burnup calculations for
those assemblies and axial locations where rods are inserted. (More data concerning rod
Insertion time by aial node is given is Section 4). The wt% of B.C in assemblies that contain
burnable absorber (BA) rods (or BPRAs) is also indicated by assembly and cycle. For those
cycles and assemblies where neither rod banks nor BPRAs are present, the assembly presence is
indicated with an "X".
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Table 3-3. Fuel Assembly Locations by Cycle for Burnup Calculations

Assembly . Assembly Locaton In Cycle
Number/Batch IA t 9 2 3 4

cycle I _ _ _ _ _ ____ _ _ _

A1R2 HKB' _

A22 KHs N12' < Assem Shule FCycle IS
A31 . H10 HI1 . _ 1 1
M12 KH1 _ 11
AIM H12 H12 _

A6S H13 H13
A7/3 H14 H14* .
AMI H15 H16
AM KS K9
A1012 K10 K10 .
A1U1- K11 K11
A12/2 K12 K12
A1311 K13 K13 .
A14/2 K14 K14
A153 . K15 K15 _

AIMJ L'0 110' ; ___* ;_. _

A16b! . H8
A1712 11 L11 . -
A18/1 L12U L12'
A1912 L13 L13

L14 L14 . .
A21U3 L15 Lis . . -

A2211 M11 M11_ _

A2312 M12 M12
A24" * M13 M13 . -
A2513 M14 M14 _ . -

A2611 N12 Hs < Assemb huffle for Cycle 1B
A2713 N13 N413
A2813 * N14 N14
A2/3_ 013 013

'Contalns contml rod. See Table 34.

r.
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Table 3-3. Fael Assembly Locations by Cycle for Burmup Calculationg (Cont'd)

Assembly Assembly Location In Cycle
Numberl~atch 1A 1B 2 3 4 |

Cycle 2 _ _ _ _ _ __ _ _ _ _ _ _

B2114 LIS | | 15 L14 L11 K11
B2814 1|14 Lit M12 L12'

Cycle 3 I I. I
C5S|B H12 H12 HID'
C815B H1S H14- H12
C15ISB K15 MiT M11

C15aSB - N12' K9
C2115A U15 K11 M13
C2515B M14 N13 K13
C2715B N13 K13 H14

C275B _ LID
C28158 N14 H1* H9

C28a5B - -. Kg N12*
Cycle 4 _

D86 H15 His
D1516 K K15 K11
D20o5 L14 N14
D21/6 LIS M14
D2S _ . M14 L16
D28/ _ N14 L14
D29/6 .. 013 013

Cycle 6 ;

Erf7 _ ____ H13
E1GOf7 . . KID
E1217 K12
E1417 K14
E1717 LII
E1917 L13
E23J7 _ M12
E27/7 N13

ContaIns control rod. See Table 3-4.

BOOOOOOOO-01717470540070 REV 00 39 Apral 17, 1998



Table 3.4. Control Rod and BA Loading by Cycle for Barnup Calculations

Wt% B4C or Rod Bank IDI
Assembly Assembly Location In Cycle

NumbedBatch IA sB 2 3 4 6
Cycle I 1

A12 CR71T8 CRJH8S
A2 1A31H9 CR61N12 -

A412 1.261H11 X
AS/1 X CR6HH12
A612 1.26IH13 X
A713 CR71114 CR71H14
AID 1431K10 X
A1212 1.261K(2 X
A1412 lA31Kt4 X

A16bJ1 X CR7QA10 X
A1712 1.091L11 X
A1811 CR8IL12 CR8112
A19/2 t26L13 X . .

A2211 CR7I11U X .

A23/2 1.091M12 X
A73 126/113 X

Cycle 2-
B2814 X X X CR81L12

Cycle 3
Css5e X X CR7/HID
Ci5SB X CR711114 X

C15a/5B a CR71tl12 X
C2715B_ X. X CR71H14
C28/5B X X CR7/HID X

C28a/56 . X CR7/412
Cycle 4

No assembiles
Inserted In Cycle 4
contained BPRAs

or control rods
Cycle 6 _ _

E417 . 08_HII
E6J7 . . _ 1.11H13
E107 . _ _ 0.81(1O
E1217 ._1.1112

E1417 _0.61I14

E1717 . . . 0.8tL11
E1Qn7 _OX&13
E23J7 .__ _ _ _ _ _ _ _ _ _ _ _ 0.81M12
E27/7 _______ _______ 0.2)113
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4.0 CORE OPERATIONS AND STATEPOINT IORMATION

This section provides core operations data for the burnup calcumations re ed to generate
isotopi concenions for the statepoint evaluations. The measured critical conditions for the
stepoints evaluated are also contained in this section.

41 Core Follow Data

The use of commercial reactor criticality data for model validation requires detailed knowledge
of how the reactor was operated for the lifetime of every fuel assembly contributing to the
criticality database. This is necessary in order to adequately model the conditions for burup
calculations at each axial location of each fuel assembly rpresented in the reactor core for each
statepoint evaluation. Thus, core follow calculations based on core operation data are used to
provide local conditions as a flmtion oftime to be used'for all burnup calculations performed in
support of the statepoint evaluation. In addition, measured global data such as rod insertions
and boron letdown data ar also provided.

The core folow calculations provide three-dimensional theral-hydraulic CIM feedback and
bunup data. hese data are prented at axial node locations. The nodal spacings for the axial
nodes are presented in Table 4-1, where node 1 represents the top axial node in the react core.
Tables 4-2 throug 4-58 provide axial burnup profiles for each assembly at each datapoint or
statepoint along with axial fuel temperature and moderator specific volume distributions used in
the bumup calculations between datapoints or statepoints. The statepoint evaluations for Davis-
Besse I occur at beginning-of-life (0EFPD ofycle 1), 86.7 EFPD and 303.5 EFPD ofcycle 1,
the beginning of cycle 5( EFPD), and 50.4 EFPD, 94.9 EFPD, and 184.9 EFPD of cycle 5.
Some of the fuel assemblies present in cycle 5 for the statepoint evaluations were initially
inserted in the core in each of the S cycles. The modeling of fuel assembly operating history for
assemblies which were first inserted prior to cycle 5 requires burnup, fuel temperature, and
moderator specific volume data for the cycles since the fuel was first inserted into the core.
liese data are provided at datapoints for cycles 2 through 4 and at statepoints for cycles I and S.

TIhe data is given by axial node location.

Control rod insertion time (by axial node)-for each assembly wih a control rod inserted during
core operation is provided in Tables 4-59 through 4-72. This data was also obtained from the
core follow calculations based on core operations data. In addition, boron letdown data for
cycles 1-5 are provided in Table 4-73.
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Table 4-1. Axial Node Spacings for Davii-Besse I Burmnp Calculations
j

Hxial Node
Spading(m)

1 21.8440
2 20.0025
3 20.0025
4 20.002S
5 20.0025
6 20.0025
7 20.0025
8 20.0025
9 20.0025

10 20.0025
11 20.0025
12 20.0025
13 20.002S
14 20.002S
15 20.0025
16 20.0025
17 20.0025
18 21.8440
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Table 4-2. Burnup and TH Feedback Parameters by Axial Node for Assembly Al

Axial Burcup SF39 to SP40
Node -SP40 3.FgL M

1 0.776 789.1 0.0243
2 1.709 1004.6 0.0243
3 3228 1259.1 0.0241
4 4.19S 1406.0 0.0240
S 4.820 1496.8 0.0238
6 S224 IS42.9 0.0236

I7 SA53 1566.3 0.0234
O SS47 IS723 0.0233
9 SS40 IS66.0 0.0231

10 SA63 1552.1 0.0229
11 5.346 15342 0.0227
12 5204 IS13 0.0226
13 S.030 14893 0.0224
14 4.793 1455.S 0.0223
IS 4.440 13952 0.0221
16 3.906 1302.7 0.0220
17 3.119- 1166.6 0.0219
is 1.828 929.1 0.0218

Buranup SP40 to SP41
SP1 T.Fel SVS.YLU
S245 1120.6 0.0242
9.366 1344.0 0.0240

12.S71 13862 0.0239
14.096 1378.1 OQ37
14.795 13611 0.03S
IS.103 1344A 0.0233
IS21S 13303 0.0232
IS231 1320.0 0.0230
IS20S 1313.7 0.0229
IS.169 1309.9 0.0227
IS.137 1308.0 0.0226
ISM.1S 1308A 0.0224
1S.039 13111 0.0223
14.854 1316A 0.0221
14384 1318.4 0.0224
13318 1301.8 0.0219
11.104 12301 0.D218
6.629 1021.1 0.0217

I .

Table 4-3. Burnup and TEI Feedback Parameters by Axial Node for Assembly A2

I
2
3
4
S
6
7
8
9

10
11
12
13
14
15
16
17
18

Burnup SP39 to SP40
-SP40 T-FueL Fl .l
1.070 844.0 0.0239
1.903 1019A 0.0239
2.837 1183A 0.0238
3;612 1305.6 0.036
4.149 1387.7 0.023S
4A94 1438.0 0.0233
4.686 1462.8 0.0232
4.754 1467.0 0.0230
4.730 14S81 0.0229
4.644 14406 0.0227
4.S26 1419.1 0.0226
4393 1395.9 0.0224
4239 1369.S 0.0223
4.036 1334.0 0.0222
3.73S 1280.7 O0.021
3278 11995 OX020
2.625 1084.0 0.0219
1.728 9096 0.218

Burnup SP40 to SF41
SP41 M-Fet SpecMo
S.038 1063.5 0.0239
8.807 1272.9 0.0238
11A53 1331A 0.0237

MA8SS 133SA 0.023S
13.S36 13232 0.0233
13.833 1310.0 0.0232
13.901 1299.0 00230
13116 1287.8 0"0229
13.648 1273.9 0.0228
13A91 12602 O.0226
13A17 12S12 0.022S
13A48 1249A 0.0224
13.S40 1257.5 0.
13SS2 1273.5 0.0221
13252 12842 0.0220
12313 1272.0 0.0219
102SS 1200.6 0.0218
6.24S 9912 0.0217

*Burnup -GWdnMTU
T-Fel F
Spe.VYoL -fJ/lbm

Datapolnt
or

Sbtepdont EW I 1jk
SF39 0.0 ICyl
SF40 867/Cy1
SP41 503.5 ICyl
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Table 44. Burmnup and TH Feedback Parameters by Axl Node for Assembly A3

AiI
1
2
3
4
S
6
7
8
9

10
11
12
13
14
15
16
17
Is

Burcnp SP39 to SP40
£P40 iel Seept
0M72 756A 0.0237
1S.00 959.7 0.37
2.693 11S6.5 0.0236
3A32 1269.8 0.023S
3.91S 1343.8 0.0233
4.224 13882 0.0232
4386 1408.1 0.0231
4A26 14080 OA229
4371 1393.3 0.0228
4.256 1371.0 0.0226
4.121 1347.3 0.022S
3.989 135.A 0.0224
3.8S6 1303.S 0.0223
3.693 127SS 0.A2M2
3A44 1231.0 0.0221
3.043 1159.1 0.0220
2.430- 10503 0.0219
IA20 848 O1X218

Baruup SP40 toSP41
SP41 - T-Fe. SM"
4.734 1039.0 0.023S
8.335 1248.4 0.0237

10.831 1310.9 0.0236
12.077 1318.6 00234
12.654 1305.7 0.0233
12.887 1289.5 0.0231
12.935 12763 O.230
12.880 1266.8 0.0228
12.772 1259.7. 0.27
12.660 1254A 0.0226
12.S82 12S1. 0.022S
12.549 12S0.5 O.023
12.529 12S3. 0.0222
12430 1259.7 0.0221
12.082 1261. 0.0220
11.196 12443 0.0219
9.298 1171.5 0.0218
SA9S 968.4 0.0217

Table 4-& Burnup and TH Feedback Parameters by al Node for Assembly A4

Aze

. 1

2
3
4
5
6
7
8
9

10
11
12
13
14
IS
16
17
18

Burnup SY39 to SP40
SP40 Truel SLpse.Vol
1.196 860.1 0.0237
2.028 10313 0.0237
2.833 1171.9 0.0236
3A98 1277.7 0.023S
3.974 13S0.8 0.0233
4.279 1394.7 0.0232
4A32 1412.3 0.0230
4.447 1406.9 0.0229
4347 1383.7 0.0228
4.179 13S2.S O.0Q26
4.00S 1323.7 0.022S
3.863 1301.6 0.0224
3.749 1284.5 0.0223
3.626 1264.5 0.M
3A22 1227.8 0.0221
3.049 1160. 0.0220
2AS6 1054.1 0.0219
1.605 884.S 0.0218

Durnp SP40 to SP41
-PL Me1 ftpel
5.795 1095.0 0.0242
9.731 131S3 0.0241

12.098 1391A 0.0239
13371 ' 1394.9 0.0237
13.966 13825 0.0235
14.192 1369.0 0.0234
14206 1358.0 0.0232
14.085 1349.0 0.0230
13.886 1340.0 0.29
13.692 13312 0.0227
13.582 1325.6 O0.226
13.S85 13243 0.0224
13.6C0 1329A 0.0223
13.682 1337.1 0.0222
13A20 1341.8 0.0220
12.526 1328.6 0.0219
1OA74 1250.1 0.0218
6.384 10262 0.0217

Burnup - GWd~bTU
T-Fuel - T
Spec. VoL -fteli)m

Datapoint
or

Shteapint LIPD/CYch
SP39 0.0ICyl

! SP40 86.7/Cyl
SP41 303.5/C'yl
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Table 4-6 Burnup and TR Feedback Parameten by Axial Node for Assembly AS

Axial

1
2 -
3
4
S
6
7
8
9

10
11
12
13
14
is
16
17
18

Buroup SP39 to SP40
SP40- T-Trel 91xmuL
1.141 843.7 0.0236
2.063 1028.3 0.0236
2.808 11592 0.0235
3A26 1257A 0.0234
3.882 1326.3 0.0233
4.174 1367,3 0.0231
4317 132.9 0.0230
4323 13753 0.0228
4209 1349.3 O.0227
4.024 1315.7 0.0226
3.843 1286.8 O.Z25
3.707 1266S 0.024
3.610 12542 0M223
3516 1240.7 0.0222
3.348 1210.6 0.0221
3JD03 11482 0.0220
2.411 1043.6 0.0219
IA06 843.8 0.0218

BMup SF40 to SP41
SP1 TLFoel bscvol
4.877 1041.6 0.0238
8S.67 12479 0.0237

1093S 1313.7 0.0236
12.141 13233 0.0234
12.707 1312.0 0.0233
12925 1297.S 0.0231
12.931 128S.6 0.0230
12.786 127SA. 0.0228
1254S 1264.6 0.0227
12.304 12SS.0 0.0226
12.164 1248.8 002
12.164 1247.S O.023
12.263 12533 0.0=22
.12331 12649 0.0221
12.133 12713 0.020
11332 12SSA 0.0219
9A46 1182.6 0.0218
S.587 977.9 0.0217

Table 4-7. Burnup and TH Feedback Parameters by Axial Node for Assembly A6

Axial Burup Si39 to SP40
Node 4 T-ftel ftLmVgI

1 1.1S9 849.8 0.0238
2 1997 10182 0.0237
3 2.84S 1164.7 0.0236
4 3.S56 1274A 0.0235
S 4.061 1349.0 0.0234
6 4384 1393A 0.0232
7 4.S52 1412.2 0.0231
8 4.583 140893 0.0229
9 4.SOO 1388.6 0.0228

10 4350 13609. 0.0227
11 4.193 1335.8 0.022S
12. 4.064 13172 0.0224
13 3.958 1303.0 O.0223
14 3.837 1285.1 0.0222
1S 3.626 12493 OIX21
16 3.229 1180A 0.0220
17 2.596 1070. 0.0219
18 1.688 896.0 0.0218

Datapoint
or

Stattpgont EIF1D I wye
SP39 0.OICyl
SP40 86.7 1Cyl
SP41 303.51 Iy

Bumup SP40 to SP41
SP41 T-.ftel S~mdo
S374 1066A 0.0242
9239 1299A 0.0241

11.700 13893 0.0239
13.038 13985 0.0237
13.668 1386.7 0.0235
1390 1373.5 0.0234
13361 13632 0.0232
13.865 1354S . 0.030
13.690 13473 O.229
13.517 13403 0.0227
13A2S 1335.8 0.0226
13A43 133S3 0.0224
13.530 1340.0 O.0223
13.563 1348.1 0.0222
1331S 13S33 0.0220
12A38 13413 0.0219
10A24 1260.9 0.0218
6387 10313 0.0217

Burnup * GWdfiUl
T-FueI - -F
Spec VoL . -f/lbm
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Table 4-8. Buup and TH Feedback Parameters by Axl Node for Assembl A7

Axia
Node

1
2
3
4
S.
6
7
8
9

10
-11

12
13
14
Is
16
17
13

Burnup SE39 to S40

0.735 771.1 0.0241
1.646 973.5 0240
3.118 1212.8 0.0239
4.051 1346.5 0.0238
4.650 1429.1 0.0236
5.033 1476.2 0.0235
5246 1496.6 0.0233
5.321 1498.6 0.0231
5289 1488.7 O.230
5.191 1472-8 0228
5.070 1455.6 O.027
4.9S1 1440.5 0.0225
4.827 14242 0024
4.6S9 14002 0.0222
4.373 13S5.5 0.0221
3J379 127SA 0.0220
3.087- 1144.9 0.0219
1.774 909.3 0.0218

Burnp Sr40 toSP4I
-SP4L T-Fuel Epel
3.564 917.8 0.0242
7515 124S.7 0.0241

10.850 1377A 0.39
12372 1394.1 0.0237
13.073 1383A 0.0235
13397 1368.7 0.0234
13520 13572 0.0232
1324 13492 0.0230
13A62 1343.8 0.0229
13381 1340.5 0.0227
13329 1339.5 0.0226
13321 1341A 0.0224
13330 1347.1 0.0223
13263 13SS O.222
12.936 1359.7 0.0220
12.034. 1343.7 0.0219
10.073 12623 0.0218
6.196 1028A 0.0217

Table 4.9. Burnup and TUl Feedback Parameters by Axil Node for Assembly AS

Axial Burnup SP39 to SP40
Rode MD TLfe SMe.VaT

1 0.680 742. 0.0233
2 IA03 886.6 0.0232
3 2.133 1016 0.0232
4 2.72S 1109.0 0.0231
S 3.130 1168.7 0.0230
6 3388 1202.9 0.0229
7 3533 12192 0.0228
t 3.589 1222.6 0.0227
9 3.s80 1217.1 0.0226

10 3.529 1206.8 0.0225
11 3AS9 11953 0.0224
12 3381 11839 0.0223
13 3.290 1171.0 0.0222
14 3.162 IIS13 Q0221
15 2.952 11162 0.0220
16 2.602 1056.1 0.0219
17 . 2.041 9S7.7 0.0219
18 1.132 7843 0.0218-

Datapoint
or

Sbtepotnt EEEDIWk
SP39 0.0I Cyl
SP40 87lICyl
SP41 303.SItl

Burnup SP40toSF41

3.078 863A 0.0232
5.676 1049. 0.0231
7446 1131A 0.0230
8A53 11503. 0.0229
8.948 1145.8 0.0228
9.174 1136.0 0.0227
9.259 1127A 0M26
9269 11213 0.022S
9.241 1117.4 0.024
9205 1115.0. 0.223
9.180 11143 0OA222
9.171 1IIISS 0.0221
9.156 1118.9 0.0221
.9.072, 11232 0.0220
8.798 1123.1 0.0219
8.124 1105.5 0.0218
6.706 1038.8 0.0217
3.911 8632 0.0217

BurUp - GWdtTU
T-Fuel - 9F
Spec VYL -fP/lbm
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Table 4-10. Burnup and TH Feedback Parameters by Axial Node for Assembly A9

1
2
3
4
5
6
7
8
9

10
11
12
13
14
1S
16
17.
is

Burnup SP39 to SP40
QL T-ue Sam"

1.026 830.7 0.0238
1.940 1020.1 0.0237
2.7U4 1169.9 0.0236
3A91 1281.8 0.023S
3.992 13583 0.0234
4.313 1404.7 0.0232
4At7 1426.6 0.0231
4.541 1429.2 0.0229
4.50S 1417.8 0.0228
4.409 1398.6 0.0227
4.286 1376.6 0.0225
4.IS6 13545 0.0224
4.014 1330.4 0.0223
3.31 1298.6 0.0Q22
3.557 1250.0 0.0221
3.132 .11743 0.0220
2A98 1062.0 0.0219
1A60 8S6.8 0.021O

Burnup SP40 to SP41
IL :~z bpc.o

5Q56 1035.1 0.0239
8.741 1243.1 0.0237

10569 131S9 00236
12.195 1324.0 0M34
12.782 1309.9 0.0233
13.024 1292.7 0M31
13088 1278.9 0M30
13.S8 12693 0.0229
12.982 1262.6 0.0227
12.900 12S8.0 0.026
12.838 12553 0.O22
12.801 12S52 00223
12.758 1258A 0M222
12.626 1263.9 0.0221
12.245 126S.9 0.020
11335 1248.7 0.0219

9.421 1176.0 0.0218
5.579 972.7 0.0217

..

Table 4-11. Bumnup and TH Feedback Parameters by Axial Node for Assembly AI0

AisMl Dumnup SP39 toSP40
Node - TQuel ESpf-ol

I 1.160 855.5 027
2 1.972 1023S 0M37
3 2.789 11678 0M36
4 3A40 1276A 0.023S
S 3.956 13513 0.0233
6 4267 1396.S OX232
7 4A27 1416.0 0.0Q31
8 4A57 1413.6 0.0229
9 4.381 1395.0 O.028

10 4241 13682 0.026
11 4.086 1341.7 0.022
12 3.947 1319.1 0224
13 3.820 1298.7 00223
14 3.671 1273.6 011222
IS 3A40 1231.8 0221
16 3.047 1160.7 0.0220
17 245SI 10542 0.0219
18 1.616 887.4 0.0218

Datapoint
or

StB1IM n EEEPD Ce'l
SP39 0.4/Cyl
SP40 86.7 ICyl
SP41 303.5/Cyl

Barnup SP40 to SP41
PAL TLrel Sp=Y.Vo

5.541 1072.0 0.0242
9A34 1304.6 0.0241

11.846 1394.9 0.0239
13.137 14023 0.0237
13.735 13895 0.023S
13.968 13752 0.0234
14.001 1363.6 0.0232
13.918 13S4.7 0.0230
13.771 13472 0.0229
13.624 1340.9 0.0227
13.S33 1336.8 0.0226
13.S20 13362 0.0224
13.546 1339.7 0.0223
13,505 1346.2 0.0222
13.194 1350.1 0.0220
12.284 1336.0 0.0219
10.274 12543 0.0218

6.300 1026.0 0.0217

Burnup -GWdlMTU
T-Fueo -'
Spec. VoL -fe/Ilbm
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Table 4-12. Burnup and TH Feedback Parameters by Axial Node for Assembly All

Axi2l
1
I
2
3
4
5
6
7
8
9

10
11
12
13
14
is
16
17
18

Burnup SP39 to SF40
MD' e- SpVol
1.104 837.9 0.0Q36
2.014 1022.6 0.0236
2.770 1157.0 0.0235
3395 1256.9 00234
3.848 13263 0.0232
4.136 1367A 0.0231
4273 1382.S 0.0230
4268 1373. 0.28
4.131 1341 0.0227
3.910 1302.3 0.0226
3.707 1270A .0225
3.566 1249.6 0.0223
3A75 1237.8 0.0222
3A01 12282 0.0221
3.265 12022 0.021
2942 1141.8 00220
2.367 1038.1 00219
1.381 840A' 0.0218

Barnup SP40 to SP41
SP41 LTul E YVe
5.086 1029.4 0.0238
8S754 1237. 0.0237

10919 1314.8 00236
12.09S 13273 0.0234
12.6SS 13163 0.0233

'12.865 1301.6 0.0231
12.86 1289.6 0.0230
12.674 1278.1 ,0.0228
12.366 1264.0 0.0227
12.0S2 12515 0.226
11.875 12445 00225
11.875 1243.0 0.0223
12011 12S0.5 002
12.142 1266.7 0.0221
12003 1275.1 00220
11.231 12SS.6 0.0219
9368- 1184.5 0.0218
5.545 978.1 0.0217

Table 4-13. Burnup and TH Feedback Parameters by Axial Node for Assembly A12

Axial Bunup SP39 to SP40
f -SP4Q T. SM"

I 12S2 86S5. 0.0236
2 2.079 10309 0.023S
3 2.823 1161A 0.023S
4 3A53 1261.9 0.0233
5 3.917 1332.6 0232
6 4.212 13743 .0231
7 4348 13889 0-9
8 4.326 1374.7 0.0228
9 4.132 13303 0.0227

10 3.808 1274.3 0.0226
I1. 35SS 1237A 0.0225
12 3A13 1217.8 0.0223
13 3.347 1212.5 0.0223
14 3337 1218.7 002
IS 3.296 1206.8 0.0221
16 3.007 11SO.S 0.0220
17 2A37 1048.5 0.0219
18 1.592 8803 0.0218

Datapoint
or

ateolnt Er"DICel
SP39 0.0 ICyl
SP40 86.7ICyl
SP41 303.51Cy1

Burp ' SP4e to SF41

5.782 1027.1 0.0241
9.678 1305.6 0.0240

11.984 1383A 0.0238
13.22R 1389.9 0.0236
13.t16 1377.9 0.0Q3S
14.027 136S.4. 0.33
13.982 13SS5- 0.0231
13.683 1342.8 O.30
13.163 1317.6 0.0228
12.633 1295.6 0.0227
.12377 1285.3 0.0225
.12A35 1282.3 0.0224
12.752 1293.9 0.0223
13.142 1326.8 0.0
13.205 1340.5 0 020
12.451 1327.6 0.0219.
10A38 1249A 0.0218
6363 1025.8 0.0217

Burnup -GWdllTU
T-Fue- -"F
Sp=.VoL ..fl1IIbm

BOOOOOO-01717-5705-00070 REV 00 48 April 17, 1998



Table 4-14. Burnup and TH Feedback Parameters by Axial Node for Assembly A13

Axhia

I
2
3
4
S
6
7
8
9

10
11
12
13
14
1S
16
17
It

Erup SF39 to SP40
.QP4 Melne fiee.Val

1.032 821.3 0.0236.
1.928 10003 0.0235
2.718 1139.5 0.023S
3.374 12409 0.0233
3.U4 1310.0 0.0232
4.142 1350.7 0.0231
4.290 1366.6 0.0230
4.300 13592 0.0228
4.183 1331.8 0.0227
3.984 1296.6 0.0226
3.802 1268.8 0.0225
3.676 12SIA 0.0224
3.592 1242.0 0.0223
3.S18 1233.8 0.0222
3.374 1208.5 .0.0221
3.035 1148.0 0.0220
2A434' 10432 0.0219
IAIS 143.2 0.0218

Baurup SP40 to SP41
PL TLFtel SULcMo

4.8S9 10152 0.0238
8A27 1222.8 0.0237

10.579 1299.0 0.0235
11.770 1312.0 0.0234
12.346 1301.9 0.0232
12.575 12882 0.0231
12S88 1277.0 0.0230
12A31 1266.3 0.0228

IS2 U9 0.0227
11.867 12412 0.0226
11.713 12349 Q0224
11.730 1233 0.0223
11.873 1241.7 0Q2
12007 1257.8 O221
11.870 1266.3 0.0220
11.106 12S02 0.0219
9261 1177.1 0.021t
SA77 972.0 0.0217

Table 4-15. Burnup and TR Feedback Parameters by Axial Node for Assembly A14

AXhl

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

Bumaup SP39 to SP40 -

0.916 798.8 0.0236
1.667 9512 0.0235
2.513 1102.1 0.0234
3211 1206.9 0.0233
3.690 1275.8 0.0232
3.994 13169 0.0231
4.1S8 1335.6 O.O30
4.205 1336.0 00228
4.160 1323.1 0.0227
4.058 1303.9 0.0226
3.943 128S2 0.022S
3.838 1270.0 0.0224
3.738 12562 00223
3.6i9 1237.1 0.0222
3.389 1201.2 0.0221
3.001 1135.S 0.0220
2.396 10309 0.0219
1.S52 867.0 0.0218

Burnup SP40 to SP41
SP41 Tel gse.Vpl
4.638 1008.1 0.0239
8.099 1233.0 0.0238

10.361 1321.1 0.0237
11.612 1338.6 0M23$
12208 13302 0.0233
12461 1317.1 OQ232
12530. 13063 0230
12489 1298.3 0.0229
12.389 12919 0.0228
12289 12869 00226
12240 12843 0.022S
12.2S8 128S.0 O0224
12309 1290.S 0022

12.292 1299.1 0.0221
12.018 1302.7 0.0220
13.L1S 12844 0.0219
9.336 1206.0 0.0218
5.696 988.6 0.0217

Burnup -GWdlMTU
T-Futi - T
Sp= VaoL -fe'Ibm

Datapoint
or

Stalegl EFPD CT k
SF39 0.0/CY1
SP40 86.71Cyl
SP41 3035/Cyl
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Table 4-16. Burnup and TH Feedback Parameters by Axial Node for Assembly AS

AK~f

1
2
3
4
S
6
7
8
9

10*
11
12
13
14
1s
16
17
18

]Bumup SF39 to SP40
-S140 T-Fuei 1 pre.Valt
OJ6S6 735.1 0.0231
1.328 868.8 0.0231
1.976 986A 0.0230
2.SI 1070.8 0.0230
2.883 1126.2 O0.029
3.119 1158.9 0.0228
3.250 1174.1 0M27
3297 1176.6 0.0226
3:282 11702 0.022S
3.228 11S92 0.224
3.158 1147A 0.0223
3.083 1136.0 0.0222
2.999 1123.4 0.0222
22883 1105.0 00221
2.692 1072.8 0.020
2.372 1017.0 0.0219
1.862 924.9 0.0219
1.041 767.0 0.0218

Burnnp SP40 to SP41
_S41 T-4ael Sol"

3.093 862.7 0.0231
S S63 1033.6 0.0230
7.160 1104.7 O.229
8.079 1122.3 0M22
8.39 , 1118.3 0.0227

.' *.74S 1109.2 0.0226
8.818 1101.0 0226
1.817 1095.1 O.225
8.779 1090.9 00224
8.736 1088.2 0.0223
8.708 1087.1 0.222
8.702 10873 0.0221
8.693 1091.1 0.0220
8.621 1095.1 0.0219
8364 1094.5 0.0219
7.719 1076A 0.0218
6.356 10123 0.0217
3.691 844. 0.0217

Table 4-17. Burnup and TE Feedback Parameters by Axial Node for Assembly A16b*

I
2
3
4
s
6
7-
8
9

10
11
12
13
14
IS
16
17
18

Durcup SF39 to SP40
MO4 T-Foed - S="
1.081 834.S 0.0236
1.986 10186 0.0236
2.753 1155. 0.0235
3389. 1257.8 0.0234
3.847 1328.3 0.0232
4.137 1369.8 0.0231
4.275 13853 0.0230
4.276 1377.1 0.0228
4.155 13S0.0 0.0227
3963 1315.0 0.0226
3.776 1284.5 0022
3.634 1263.1 0.0224
3.533 1249.0 0.022
3A38 1234A 0.0221
3.272 1203.8 0.0221
2.935 1141.5 0.0220
2.358 1037A 0.0219
1.376 839.9 0.0218

Burmnp SP40 to SP41
-4 Urnel spe
3.758 8919 0.0239
7.543 1201.8 0.0238

10.142 1337.6 0.0237
113I51 13613 0O23S
11.899 1352.0 o.233
1114 1337.1 00232
12.130 1324.3 0.0230
12.000 1312.9 o229
11.766 1301.3 0.0228
113IS 1291.6 0.022

11.347 1286.1 O.0225
11307 12862 00224
11366 1293MI 002
IIA12 13069 0.221
11.227 1312.9 00220
10.92 1292.7 0.0219
8.783 1209.6 0.0218
SA13 984. 0.0217

Burnup SPF1toSP42
.D T Spee.so= l
4.795 963.8 0.0238
9.54S 1215.6 0.0237

12.640 1263A O.O36
14.037 1258.2 0.0234
14.610 1244.0 0.0233
14.826 1233.6 0.0231
14.862 12309 0.0230
.14.768 1234.2 0.0229
14562 12372 0.0227
14300 1233A 0.0226
14.081 1222.9 0.022S
13.981 1211.2 0.0223
13.999 1203.8 0.0222
14.046 1203S 0.0221
13.898 1217A 0.0220
13.1S8 1222.0 0.0219
11210 1179.7 0.0218
6.989 10073 0.0217

*lMl yLemSbl ieled Al6 for cycle 1.

Datapoint
or

Satepoint EMJQTkl

SP39 0.01 Cyl
SP40D 86.7/Cyl
SP41 303S ICyl
SP42 0.01 CyS

BDrmup -. GWdAMT
T.Fued -

SpeceoL -fl'IIbm
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Table 4-17. Burnup and TH Feedback Parameters by Axial Node for Assembly A16b
(Cout'd)

Axial Buranup SP42 to SP43 Dursup SP43 to SP44 Burnup SP44 to SP4S
Nd -ot 5W SP44 T.Fnd 'S Vol SP4S T-el Spe.Vo
I S526 873.8 0.0230 6213 880.8 0.0230 7.804 9452 0.0231
2 10.638 957.1 0.0230 11.6S6 963.3 0.0229 13.932 1030.0 0.0230
3 13.878 981.8 0.0229 IS.019 981.6 0.0229 17AS7 1031.9 0.0229
4 15.366 997.1 0.0228 16.S72 9882 0.0228 19.037 10223 0.0228
S IS.992 1006.3 0.0227 17232 989.6 0.0227 19.681 1013.5 0.0227
6 16229 10083 0.0226 17A78 9865 0.0226 19.896 1005.9 0.0226
7 16261 1005.0 0.022S 17.S03 980A o.0225 19.890 998.9 0.022S
8 16.1S1 999.0 0.0225 17377 973.1 0224 19.742 992.5 0.0225
9 IS.927 993.1 0.0224 17.136 966.1 0.0224 19190 987A 0.0224

10 IS.650 988.8 0.0223 16.84S 960A o.0223 19201 983.8 0.0223
11 1SA23 98S.8 002 16608 955.7 0.0222 1.971 911.6 0.0222
12 IS319 9833 O021 16A98 9512 0.0221 18.864 980.1 0.0221
13 IS333 979A 0.0220 16.504 946.1 0.0221 18.864 978.9 0.0220
14 IS367 973.1 0.0220 16.52S 939.5 0.0220 18.866 977.2 0.0220
IS IS.193 9642 0.0219 16328 931A 0.0219 18.633 97S.1 0.0219
16 14A00 9512 0M18 ISA89 920.4 0.0219 17.722 970.8. 0.0218
17 120320 920A 0.0218 1329S 893.S 0.0218 IS324 9S0.6 0.0217
18 7.719 8223 0.0217 8.366 804.5 0.C17 9.741 852.7 0.0217

Table 4-18. Burnup and TH Feedback Parameters by Axial Node for Assembly A17

Axial Burnup SP39 to SP40
E2ft :I40 T-ne SM

I 1.150 846.5 0.0236
2 1.977 1015.0 0.0235
3 2.781 11S8.0 0.0234
4 3.443 1263.9 0.0233
S 3.909 1335.6 0.0232
6 4200 1377.0 0.0231
7 4.325 1390.0 0.0229
8 4.284 13722 0.0228
9 4.062 1322.3 0.0227

10 3.703 1260A 0.022S
11 3124 1219.6 0.0224
12 3274 1199.0 0.0223
13 3216 1195.6 0.0222
14 3.229 1205.8 0.02
15 3218 1198.4 0.0221
16 2.9S4 11452 0.0220
17 2399 1044A 0.0219
18 I.SS3 874.2 0.0218
Datapoint

or
Stateggint EFPD Iylde

SP39 O.OICyl
SP40 86.7ICyl
SP41 303.5 I Cyl
SP42 0.OICyS
SP43 SOAICyS
SP44 94.9ICyS
SP4S 184.9JCyS

BDroup SP40 to SP41
SP41 T-Ifel SpecVol
SS27 1069.1 0.0241
9.436 1301.0 0.0240

11.844 1391.6 0.0238
13.128 14003 0.0237
13.716 1388.8 0.0235

:13.920 1376.1 0.0233
13.S7 1366.1 0.0231
13.522 13543 0.0230
12.947 1328.9 0.0228
12-360 130S3 0.0227
12.066 1294.0 0.0226
12.120 1291.0 0.0224
12A6S 1304.0 0.0223
12.903 1338. 0.0222
13.01S 13S2.1 0.0220
12.301 1339.9 0.0219
10332 12S8.9 0.0218
6.309 1030.2 0.0217

Burnup - GWd/MTU
T-Fued - 'F
Spec.Vot -ftIlbm
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Table 4-19. Bumup and TH Feedback Parameters by Axial Node for Assembly A1S

AIII
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

Eurup S39 to SP40
LP40 MIbel SY*eL

1M3 811.8 0.0Q32
I1M 983.1 0.0232
2.595 1114.7 0.0231
3.185 1208.7 0.230
3.610 1273.1 o29
3.873 1310. 0228
3.970 1320A O.226
3.874 1295.1 0M225
3A99 1180.9 0.224
2A434 1006.1 Ol223
2.013 962.7 0223
1.931 948A 00222
1.961 958.S 0.0222
2232 1077.0 0.0221
2.928 IIS2.2 0.0220
2.797 IIIS.1 0.0220
2267- 1016S 0.0219
1.321 827.2 0.0218

Bumcp SP40 to SP41
-,P41 T-Fnet SM"
4.946 1013.7 0.0235
8A82 1214.7 0.0234

1O38 12863 0.0233
11.656 1297.9 0.0231
12.189 1288.0 0.0230
12369 1275.1 O0.029
12.229 12662 0.227
1.A24 1251.5 0.0226
9.730 1132.1 0.J22
7.765 1050.7 0024
7.121 10383 0.223
7.316 1033A 00222
8397 1045.1 0.0222

10.ISS 1234.8 0.221
11.509 12622 0220
11.049 1246.4 0.0219
9240 11742 0.0218
SA56 970.5 0.0217

Table 4-20. Bumup and TH Feedback Parameters by Axial Node for Assembly A19

Axial Burmp SP39 to SP40
rIia> e 4 TLh4 e l Spec.Val

1 1.060 825.0 0.0235
2 1.837 981.8 0.0234
3 2.606 1118.9 0.0233
4 3.243 1217.2 0.0232
5 3.694 1284.0 0.0231
6 3.978 1323.0 0.0230
7 4.108 1336.6 0.0229
8 4.090 1323A 0.0227
9 3.910 1281.7 0.0226

10 3.605 12293 O.225
11 3.370 1195.8 0.0224
12 3244 1179.2 0.0223
13 3.188 11763 0.0
14 3.186 1184.6 021
IS 3.1S4 117S3 0.0220
16 2.877 1122.7 0.O220
17 2.322 1022.8 0.0219
i1 l.SOS 860.8 0.0218

Datapoint
or

StatecRpnt EEPDlCvele
SP39 0.0 ICyl
SP40 86.7 Cyl
SP41 303.51Cyl

Burrnp SP40 to SP41
, SP41 M-el EM"
5.390 10593 0.0240
9.084 12702 0.0238

11285 1345.0 0.0237
12AU 13S6.4 0.0235
13.0S7 134h0 0.0233
13.272 1332.8 0.0232
13239 1322A 0.0230
12.958 1309A 0.0229
12.460 1284.5 0.0227
11.952 1262.7 0.0226
11.713 1252.7 O.22S
11.782 12SO.1 00224
12.104 1262.1 .02
12A99 1295A 0.0221
12S571 1311.1 0.0220
11.847 1295A 0.0219
9.909 12192 0.0218
6.011 1003.6 0.0217

Burnup -GWdMTU
T-FeVa -
Spec.VYoL - fPI /bm
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Table 4-21. Burnup and TH Feedback Parameters by Axial Node for Assembly A20

Axia

MI

2
3

.4
S
6
7
8
9

10
11
12
13
14
is
16
17
18

Burnup SP39 to SP40
-SP40L T-roel ;EesVo
0.621 740.7 0.0236
IA48 93S4 0.0236
2.644 1127.1 0.023S
3.398 123S.1 0.0234
3.984 13033 .0233
4.192 1343A 01231
4351 1360A SAM230
4.385 13S7.9 00229
4316 1340.S 0J0227
4.184 1316.7 0.0226
4.046 1295.S 0.022S
3.933 1280.3 0.0224
3.839 12689 0.0223
3.728 1254.0 0.0222
3.S29 1221.9 0.0221
3.146 11S7.7 0.0220
2.496- 1046.8 0M19
1416 8412 6.0218

Burcup SP40 to SP41
-SP41 TE-ueL geV
4.383 1003.5 00237
7.7B2 12052 00236

10.187 1266A O023S
IIA19 12763 0233
12.011 1267.1 0.232
12269 1254.7 0.03O
12331 1244.6 0.0229
12263 12363 00223
12.117 1228.6 0AW27
11.967 1222 002
11.t87 1218.5 0.024
11.901 1218.6 0.0223
11.974 12242 0.0222
11.992 1233.7 0.0221
11.750 12382 0.0220
10932 12219 0.0218
9.072 IIS22 0.0217
5.325 9S4.1 0.0217

I

Table 4-22. Burnup and TI Feedback Parameters by Axial Node for Assembly A21

Axial Buraup SF39 to SM40
No& M T.ftel sm"eVo

I 0A57 686.6 0.0228
2 0.958 788.9 0.0227
3 IA63 880.6 0.0227
4 1.866 947.6 0.0226
5 2.138 9902 0.0226
6 2309 1015.0 0.0225
7 2.40 102S.8 0.0224
8 2A27 10262 0.0224
9 2A06 10193 0S0223

10 2.355 1008.9 0.0222
11 2293 998.1 00222
12 2233 988.5 0.0221
13 2.172 979.0 0.0221
14 2.090 96S.S o.0220
IS 1.95S 941.5 0.0219
16 1.724 899.1 0.0219
17 1347 826.7 0.0219
18 0.741 709.5 0.021S

Datapoint
or

Stataoint E~rD/Jere
SP39 OICyl
SP40 86.7ICyt
SP41 303.5/Cyl

Burnup SP40 to SP41
SP41 Wuel SM l
2.384 796.9 0.0227
4274 930.9 0.0226
SA83 .98.0 0.0226
6.172 998.8 0.022S
6514 996.6 0.0224
6.664 990.0 0.0224
6.707 983.7 0.0223
6.690 978.6 0.0222
6.642 974.5 0.0222
6.590 971.5 0.0221
6.CS6 969.8 0.0221
6.S47 969 0.0220
6.544 972.1 0.0219
6494 974.9 0.0219
6.300 973A 0.0218
5.800 956.9 0.0217
4.743 903.3 0.0217
2.715 769.3 0.0217

Burnup -GWdEMU
T-Fuel - 'F
Spec Vol. -f/Ilbm
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Table 4-23. Burnup and TE Feedback Parameters by Axial Node for Assembly A22

Axial
1

2
3
4
5
6
7
8
9

10
11
12
13
14
lS
16
17
18i

BurnUp SF39 to SFP40
;P42 e el Spseal
0.634 7371 0.0234
1365 9QSA O.OQ34

225MS 1112.7 0.0233
3218 12203 0.0232
3.654 1286.7 0.0Q31
3.919 1324.0 0.029
4.027 1334.0 0.028
33976 1314.8 0.0227
3.757 12673 0.0226
3A30 12105 0.022S
3.163 1170.6 0.024
3.017 11SI.6 O0.023
2.970 1150.7 0.0222
2.992 1160.6 O0.221
2.977 1154.7 0.0220
2.745 1108.0 00220
2.223 10095 0.0219
1.293 822.6 0.0215

Durnup SP40 to SP41
. Lel SpeVol
4.650 10335 0.0238
8.186 1247. 0.0237

10.695 1313.2 0.023S
11.929 1323.2 0.0234
12A79 1313.0 0.0232
12.667 1299.9 0.0231
12.602 1289.2 0.0229
12.294. 127S 0.0228
11.784 12S4.1 0.0227
112C6 1233.8 0.0226
10.988 12226 0.0224
110S 1219.9 0.0223
11.322 1231.8 0.0222
11.689 1258A 0.0221
11.762 1273.0 0.0220
11.109 12S7.9 0.0219
9291 1184.1 0.0218
SA92 977.S 0.0217

Table 4-24. Burnup and TI Feedback Parameters by Axial Node for Assembly A23

Axial Burnup SF39 to SP40
t -SP40 Tvl SpeL?

1 1.040 817.9 0.034
2 1.797 970S 0.0233
3 2.539 1107A 0.0232
4 3.146 1203.7 0.0231
5. 3.570 1268.2 OX230
6 3.832 1304.9 0.0229
7 3.939 1315.0 0.0228
3 3.889 1295.9 OA227

9 3.665 1245.9 01X26
10 3.311 1185. O.225
11 3.041 1146.0 0.0224
12 2.904 11283 ao223
13 2.863 1128.5 0.0Q22
14 2.898 11433 0.0221
is 2.915 1141.7 0.0220
16 2.690 1096.1 0.0220
17 2.184 1000.0 0.0219
18 1Al1 844.6 0.0218

Datapoint
or

Statpobt E3PDI Lk
SP39 0.0 ICyl
SF40 86.7 /Cyl
SP41 303S5ICy1

EB OOOOOt1717.5705.00070 REV 00

Burnup SP40 to SP41
SP4L T-el Se.Val
S517 1079.6 0.0240
9318 1294.7 0.0239

11.595 1367.8 0.0237
12.812 1376.0 0.0236
1337S 1365.0 O0.034
13S69 1352.6 002
13500 13433 0.0231
13.160 13299 0.0229
12.S82 1303.1 .0J2
11.99 *1278.6 O0226
11.717 1266A 00225
11.79S 1262.6 024
12.174 127S.2 0.0223
12.648 1310.7 0.0221
12.791 13279 0.0220
12.106 13132 0.0219
10.142 1236.0 0.0218
6.139 1016.6 0.0217

Burnup -GWdlMTU
T-Fud - TF
Spme Vol -t'Ebm
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Table 4-2S. Burnup and TR Feedback Parameters by Axial Node for Assembly A24

Axial

I
2
3
4
s
6
7
8
9

10
tl
12
13
14
1S
16
17
18

BuMup SFP39 to SP40
.2SP4 T-t 'ef Sp Yol,
0.883 782.3 0.0232
1.6S4 936.1 0032
2.303 1057.7 0.0231
2.832 1142.1 0.0230
3.210 1198A 0.29
3A47 1230.8 0.0228
3.554 1241A 0.2
3.540 1230.8 0.0226
3A08 12013 0.022S
3204 11652 0.0224
3.025 1138.0 0.0223
2.911 1122.7 OM.222
2.351 11173 0.22
2.814 11155 021
2.726 10995 0.0220
2466 1051A 0.0219
1.971 9S4S 0.0219
1.126 787.2 0.0218

Bunup SP40toSP41
LA L~u Envo

4A20 976A 0.0235
7.641 1168.1 0.4
9524 1233.7 0.0233

10.5S2 124S2 0.0232
11.052 12373 0.0230
11.244 1226.4 00229
11.236 12172 0.0228
11.06 12072 0.0227
10.766 11933 0.0226
IOA67 1180.4 0.0224
10308 1173.1 0.0223
10Q332 .1171.5 0.0222
lOA96 1179.0 0.0221
10.664 1194.9 0.2
10576 1202.5 0.0219
9.894 11862 0.0218
8206 1118.0 0.0217
4.791 923.8 0.0217

Table 4-26. Bumup and TR Feedback Parameters by Axial Node for Assembly A25

Axial Duroup SF39 to SP40
Hai 6P4A T-rF&el g Lec

1 0.707 744.5 0.0231
2 IA04 88S.0 0.0231
3 2.043 1000. 0.0230
4 2.S4S 1081.6 0.0229
S 2.892 11332 0.0228
6 3.109 1169 0-07
7 3217 11743 0.0226
8 3:229 1170.1 0.0226
9 3.163 I1S42 0.0225

10 3.051 1133.4 0.0224
11 2S37 1115.0 0.0223
12 2.846 1102.0. 222
13 2.774 1092.9 021
14 2.694 1081. 0.0221
IS 2.550 10569 0.0220
16 2272 10065 0.0219
17 1.790 9153 0.0219
18 0.993 759.7 0.0218

Datapoint
or

Stapl~ont MD I Wl~ce
SP39 0.0 I Cy
SF40 86$07 Cy1
SF41 303.SI Cyl

BDrnup SP40 to SF41
SP41 'TLE 9="
3.606 903.5 0.0232
6.316 1074.7 0.023i
7.9S7 1134.6 0.0230
8.65 1146.5 0.0229
9314 1140.9 0.0228
9.502 1131.7 0.0227
9535 1123.6 0.0226
9.466 1116.6 A=225
937 1109.8 0.0224
9.206 1103.8 0.0223
9.130 1100.1 .0.022
9.131 1099.6 0022
9.178 1103A 0.0221
9.182 1109.8 0.0220
8.979 IIIIA 0.0219
8323 10943 0.0218
6.850 1031.8 0.0217
3.957 8S9.1 0.0217

Burnup . GWdfMTU
T-FuI -" F
Spec Vof -fe/Ibm
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Table 4-27. Burnup and TE Feedback Parameters by Axial Node for Assembly A26

Axial

I
2
3
4
S
6
7
8
9

10
11
12
13
14
IS
16
17
18

Bdrup SP39 to SF40
SP4 WWIe Spe.Vol
0.889 711.8 0.0232
1.633 930.0 0.0231
2247 1047.1 0.0231
2.749 1130.0 0.0230
3.110 1184.6 0.0229
3334 1215.9 0.O0=
3A32 122SA 0.0227
3A11 1214.2 0.0226
3283 11863 O.0225
3.096 1152.5 0.0224
2.923 1125.1 O.0223
2.806 1109.0 0.0222
2.742 1102A 0.0222
2.696 1097.7 0.0221
295 1079.7 0.0220
2344 1032.1 0.0219
1.884 939.5 0.0219
1A91 781A 0.021t

Bunup SP40 to SP41
P4 T-fet, SMS"Vo

4.944 1042.2 0.0238
8.4S5 1248.9 0.0237

IOAS1 1320.0 0.0236
11A77 1329.4 0.O34
11.932 13173 00233
12.085 1301.5 0.0231
1.082 1289.0 0.0230
11.989 1281.1 O.228
11.841 1276.9 0.0227
11.684 1275.0 0.0226
11.580 1274.0 0.0225
11.553 1273.7 0.0223
11570 1274.8 0.0222
11.548 1276.6 0.0221
11310 1274.0 0.0220
10546 1252A 0.0219
8.781 1176.9 0.0218
S.176 969.6 0.0217

Table 4-28. Bumup and THI Feedback Parametens by Axial Node for Assembly A27

AM

I
2
3
4
s
6
7
8
9

10
11
12
13
14
15
16
17
18

Burnup SF39 to S40
JPL Mnz if
0.876 774.2 00230
IA6S 8903 0.0230
1.982 988A 0.0229
2AII 1063.6 0.0228
2.725 11123 O.028
2.924 1140.8 0227
3.016 1150.6 0.0226
3.013 1143.9 0.0225
2.929 1124.7 0.0224
2.801 1100.5 O.23
2.674 1079.5 0.0223
2.S71 10653 0.022
2.S10 10561 0.0221
2A41 1046.4 0.0220
2.317 1023.8 0.0220
2.069 975.S 0.0219
1.660 893.6 0.021i
1.072 776.7 0.0218

Burnmp SP40 to SP41
-SP41 T-nel SnN&VO
4469 988.7 0.036
7.588 11855 0.0235
9A33 12539 0.0234

10i25 1267. 0.0233
1U97 12613 0.0231
11.080 .1251.6 0.0230
11.095 12433 00229-
11.000 1236.2 0.0227
10.847 1228.6 0.0M26
10.702 1221A 0.022S
10.631 1216.1 O.224
10.660 1214.7 0A223
10.751 1218.6 om22
10.797 1226.2 O0220
10.603 1228.8 0.0219
9.876 1210.1 0.0218
8.197 1137.6 0.0217
4S02 9353' 0.0217

Datapoint
or

Statepo EIPD I
SF39 0.0 I Cyl
SP40 86.7 1Cyl
SF41 303.1/Cyl

.Buriup
T-Fuel
Spec. VaL

* GWd/ffU
- 'IF
- fe I bm
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Table 4-29. Burnup and TH Feedbark Parameters by AMal Node for Assembly A28

1
I
2
3
4
S
6
7
8
9

10
11
12
13
14

16
17
18

Burnup SP39 to SP40

OA91 685.7 0.0226
0.921 770.7 0.022S
1.268 836.0 0.0225
1.545 885.8 O22
1.746 919.6 0.0224
1.872 938.8 OOQ24
1.933 94S.9 0.0223
1.937 942.8 O.0222
1.896 932.2 0.0222
1.829 918.6 0.0221
1.759 906.0 0.221
1.700 896A4 0 1
1.652 8889 0.220
1.S97 879.6 0.0220
1.503 861.8 0.0219
1.333 828.1 0.0219
1.050 772.1 0.0219
0588 6812 0.021t

Bumup SP40 toSP4M

2.18 793.5 0026
4241 923.2 OA226
5.315 975A 0022S
5.908 989.8 001225
6.201 988.5 0SK24
6.320 9829 om023
6.337 9772 0.0223
6.293 972.0 0.0222
6.217 9672 0.0222
6.140 962.8 0.0221
6.094 959.9 0.0220
6089 9592 0.0220
6.105 961.2 0.0219
6.084 964.1 0.0219
5.23 962A4 0.0218
5A61 94S.0 0.0217
4A63 891.5 0.0217
2.S3 760.1 0.0217

!

Table 4430. Burnup and TH Feedback Parameters by Axial Node for Assembly A29

al

1
2
3
4
5
6
7
8
9

10
.11

12
13
14
1S
16
17
18

Burnup SP39 to SP40
SE40 L~e~l ~SpeLd
0.549 697.5 0.0226
0.993 785.1 0.0226
1336 850.3 0.0225
1.613 900.9 0.022
1.817 93S. O.224
1.946 955.8 0.0224
2.007 963.0 0.0223
2.008 959.2 0.0223
1!961 947A 0.0222
1.887 9323 O.0222
1.811 918A 0.01
1.748 907.9 0.0221
1.696 899.8 0.0220
1.639 890.0 OX220
1.S44 871.5 0M19
1.371 837. 0.M19
1.091 781 0.M19
0.627 689.3 0.0218

Burnup S40 to k41
JAUI T-Fbel 62ecVol
2.778 831.6 0.0228
4.839 9773 0.0228
6.046 1034.9 0.0227
6.703 1048.4 0.0226
7.021 10463 0.0225
7.147 10402 00225
7.163 10343 0.0224
7.114 10292 0M223
7.033 10243 0.0222
6.953 1019.9 0.0222
6.909 1016.6 0.0221
6910 IOIS.6 O.220
6.934 1017A 0.0220
6.918 10203 0.0219
6.746 1018.9 0.0218
6236 1001.7 0.0218
5.120 941S 0.217
2.954 793.7 0.0217

Datapoint
or

Statakn EEPDI/Clde-
SP39 O0.ICyl-
SF40 867/C1yl
SP41 303.5 Cyl

Bhuup - GWdMTU
T-Fuel * 1F
SpecM oL -. IIPbm
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Table 4-31. Burnup and iH Feedback Parameters by Axia Node for Assembly B21

Axhl

1
2
3
4
S
6
7
8
9

10
11
12
13
14
IS
16
17
18

2
3
4
5
6
7
S

. 9
10
11
12
13
14
IS
16
17
18

Bamup DPI to DP2
JM-~t T- Fofc Spen"o

1.549 7952 0.29
2.645 93S.5 0.0228
3.225 1006.6 0.0228
3A99 10402 0.0227
3.610 10542 0.0226
3.64S 10592 0.0225
3.648 1060.1 0.022S
3.643 1059.1 0.224
3.644 1057.3 0.0223
3.660 IOSS1 0.0223
3.694 1054.9 0.0222
3.737 IOSS3 0.0221
3.775 10563 0020
3.784 1055.9 0.220
3.718 1048.5 0.0219
3A92 1022.9 0.0218
2.930 9ss2 0.0218
1.722 797.5 0.0217

Durnup DP4 to SP42

.15S14 10153 0.0237
23382 1120.0 0.0236
26SS1 1139.0 0.0234
27.793 11352 0.0233
28229 112SA 0.0232
28384 1114.6 0.0230
28.416 11022 0.0229
28327 1083.0 0.021
28.137 10S62 0.0227
28.065 1031.0 0.022
28.128 10303 0.0224
28273 10312 om23
28.S10 10433 0.0222
28.7SS 1063.0 0.0221
28.656 1074.0 0.0220
27.791 10742 0.0219
24S932 10552 0.0218
16.577 955.1 0.0217

Bunaup
D3-
3A25
SC06
6.615
7.019
7.158
7206
7233
7265.
7308
7.362
7A21
7A75
7.S16
7.522
7.434
7.092
6.117
3.738

DF to DP3
T.Fnel gm".Vo

873.9 0.0230
1008.9 0.0229
1053.6 0.0229
1064.6 0.0228
106S.6 0.0227
1065.6 0.0226
1066.7 0.225
10685 0.0224
1069.9 0.0224
1070.3 0.0223
1070. 0.0222
1069.9 0.0221
1071.1 0.0220
1074.1 0.0220
1076.9 0.0219
1070.7 0.0218
1029.6 0.0217
8802 0.0217

Burnup DP3 to DP4
DP4 T-Iftel Speio
9.04 1020.0 0.0239

14.087 1167.6 0.0238
16340 1223.1 0.0236
17271 1241.6 0.023S
17.639 124S5 0.0233
17.789 1243.1 0.0232
17.8S7 12373 0.0730
17.910 1231.0 0.0229
17.99S5 1227.6 0.0228
18.117 1228.S 0.0226
18261 .1233A 0.0225
18A04 1241A 0.0224
180.S9 1249.8 0.0223
18516 12S4.9 0.0221
18318 12S4.1 0.0220
17.594 1240.4 0.0219
IS.489 1187.8 0.0218
9.917 1019.S 0.0217

Burcup SP43 to SP44
SP4 T-rvef Sgmel

17363 898.8 0.0235
26.087 973.7 o0235
29.736 1009.7 0.0233
3123S 1034.1 0.0232
31.826 10443 0.0231
32.028 1043.9 0.0730
32.009 1033.6 0.0228
31.802 1016.0 0.0227
31A92 997.6 0226
31349 983.7 0.0225
31401 .976A 0J024
31.603 9763 O0.223
31.936 980.8 0222
32231 982.1 0021
32.098 976.0 00220
31.092 960.0 0.0219
27.918 9322 0.0218
18.694 86SA 0.0218

Bunrup SP42 to SP43
SP3 Ll fte.Va

16A71 892.S 0.0236
24.784 968. 0.023S
28.221 10083 0.0234
29S91 10382 0.0232
30.117 IOSS1. 0.0231
30301 1OS9.4 0.0230
30306 1049.9 0.0229
30.153 1031.7 0.0227
29.900 1014A 0.0226
29.793 10033 0.022S
29.8S5 1000.0 0.0224
30.036 1005.6 0.0223
30331 IOIS.7 0.0222
30.60S 1018.7 0.021
30.488 10112 0.220
29.548 993.1 0.0219
26.524 96S.0 0.0218
17.707 889.9 0.0217

Datapolnt
or

Stategolnt EFPI/ICn~e
DPI 0O ICy2
DP2 IS0.3/Cy2
DP3 0.0 ICy3
DP4. 0.0 ICy4
SP42 0.OICyS
SP43 5OA I CyS
SP44 94.91CyS

Burnmp -GWdJMlU
T-Fuel - T
Spe VoL - ftW/bm
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Table 4-31. Burnup and TH Feedback Parameters by Axial Node for Assembly B21
(Ccnt'4)

A/I Burnup SP44 to SF45
NOe Mg I-Fref Egee.mo2

1 19377 949.8 0.0237
2 28.955 1025.9 0.236
3 32.944 1057.0 0.0234
4 34.568 1072.1 0.0233
S 35.172 1075.7 0.0232
6 3S322 1072.5 0.0230
7 35.227 1O62.1 0.0229
8 34.955 10453 0.0228
9 34.618 10285 0.0226

10 34A92 1016.5 0.0225
11 34.601 10112 0.0224
12 34.869 1014.7 O.OQ23
13 35246 1024.9 0.0222
14 35.44 1032.1 0.0221
1S 35366 1031.8 0.0220
16 34241 10202 0.0219
17 30.783 989.9 0.0218
18 20.747 915.8 0.0217

Table 4-32. Bunup and TH Feedback Parameters by Axial Node for Assembly B28

Ail
1
2
3
4
S
6
7
8
9

10
II
12
13
14
15
16
17
1I

Burcup DP toDPZ
.N2F T-Faef - Ege.Vol
1596 803.8 0.0230
2.779 954.2 0.0229
3A44 1035.5 0.0229
3.775 1075.5 0.0228
3917 10933 0.0227
3.966 1100.1 0.26
3. 1101.8 0.022S
3.964 1100.8 0.022S
3.961 1098A 0.0224
3S80 10962 0.0223
4.022 10952 0.0222
4.078 1095.7 0.0221
4.129 1097.2 0.022
4.141 1097.0 0.0220
4.060 1088.7 o00219
3.789 1059.0 0.0218
3.144 982.9 0.0211
1.820 8113 0.0217

Burnup DP2toDP3
-D2_ I Fnel Spee Vol
3.531 883.1 0.0231
S.868 1023.9 0.0230
7AXJ7 1071.7 O0.029
7A94 10842 G.022
7.679 1086.1 0.0228
7.7St 1086.9 0.0227
7.792 1088.8 0.0226
7.832 10912 0.022S
7.83 1092.7 00224
7.948 1092.9 00223
8.020 1092.0 0.022
8.087 10913 0.0221
8.13S 1092JO. 0.0221
8.137 1095.1 0.0220
8.023 .1098.2 0.0219
7.616 1091.7 0.021t
6.S17 1043.8. 0.217
3.939 .893.7 00217

Durnip

10.651
16314
18.611
19432
19.680
19.689
1951S
19245
19.112
19286
19.506
19.70
20231
2036S
20237
19.596
17A91
11A13

DP3 to DP4
T-ruFel 5gtrot
1114.S 0.0241
1273.1 0.0240
1316.8 0.0238
1320. 0.0237
1313A 0.0235
1299.2 0.0233
1272.9 0.0232
1238S 0.0230
12209 00229
1218.8 O.027
1229.7 0.0226
1257.1 0.0225
1287.2 0.0223
1301.1 00222
1306.3 0M21
1303.7 0.0219
1267.8 0.0218
1092.2 0.0217

Datapoint
or

Stjttp=nt FFM ID1Q e
DPI 0.OICy2
DP2 1SD.3ICy2
DP3 .01I Cy3
DP4 0.0 ICy4
SF44 94.9 CyS
SP4S 184.9 CyS

Burcup - -GWdIUMT
T.FUCI -

Spe.VOL --ft'I hm
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Table 4-32. Burnup and TH Feedback Parameters by Axial Node for Assembly B28
(Cont'd)

Axial Bornup DP4 to SP42 BDurnup SP42 to SP43 Burnup SF43 to SP4
EWS -SP42 ]T- el ggmVol UA T-FueL SpeVol -SP44. LTftel SMQYMO

1 16302 955.8 0.0236 17246 880.6 0.0233 18.121 884A 0.0233
2 24.639 1058.8 0.0235 26.02S 952.8 0.0233 27303 953.5 0.0232
3 28.022 1086.2 0.0233 29.641 990.5 0.0232 31.121 988.6 0.0231
4 29.234 1087.9 0.0232 31.007 1021.1 0.0230 32.610 1012.9 0.0230
5 29.619 1082A 0.0231 31A82 1039.1 0.0229 33.151 1024.2 0.0229
6 29.688 107S3 0.0229 31.577 10423 0.0122 33.261 1023.7 0.0228
7 29.S41 1067.6 0.0228 .313S0 1020.1 00227 32.972 1005.7 0.0226
8 29201 10542 0.0227 30.615 921.1 0.O226 31.941 933.9 0.0225
9 28.905 1030.5 0.0226 30.041 8S1.7 0.0225 31.079 845.9 0.0225

10 28.826 10133 0.0225 29.910 8383 0.0224 30.892 828A 0.0224
11 28.952 1004.7 0.0224 30.039 837.0 0.0224 31.017 823.7 00223
12 29276 10023 0.0223 30AS3 8553 0.0223 31A93 8332 0.0223
13 29.715 10102l 0222 31.445 988.9 O.0222 32.887 920.1 0.0222
14 30.042 1026.7 0.0221 31.927 1021.8 0.0221 33.543 973.0 0.0221
IS 29.93 10352 O0.020 31.SS 1017.7 0.0220 33A78 974.5 0.0220
16 29.144 1032.7 0.0219 30944 997.7 0.0219 32.500 957.5 0.0219
17 26275- 10112 0.0218 27.893 962.6 0.021B 29289 924.7 0.0218
18 17.604 9214 0.0217 18.743 ;862 0.0217 19.725 £58.1 0.0218

Axial Bunnup 044 to SP45
a e SP45 T-Fbel SgmVot

1 20.071 9293 0.0234
2 30.070 997.9 0.0233
3 34209 1030.5 0.0232
4 35.819 1046. 0.0231
5 36348 1051.5 0.0229
6 3623S IOSI O.228
7 35.562 1035.0 0.0227
8 34236 943.1 00226
9 33.112 866.8 0.0225

10 32.947 850.0, 0.0224
11 33A35 843.0 O.0223
12 34259 856A 0M23
13 36.010 976.4 0.02
14 36.815 1018.1 0.0221
1S 36.725 1022.9 0.0220
16 35.624 1011.8 0.0219
17 32.119 9782 0.0218
lI 21.746 903.9 0.0217

Datapoint
or

Sbatkeini ER.LDpCrte Durnup -:GWd/TIU
DF4 0.01 C y4 T-Fuel 1F
SP42 0.0 ICyS Spec.V oL -fPlIfbm
SP43 S0A/ICyS
SF44 94.9 ICyS
S.45 5O 4ICy5
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Table 4-33. Burnup and TH Feedback Parameters by AxialNode for Assembly CS

Axial

1
2
3
4
5
6
7
8
9

10
11
12
13

* 14

16
17
18

Burmup DP3 to DP4
JMp T-ftel Sgec.Vel

7.005 IIS6S 0.0244
10.672 1378.9 0.0243
12.078 1451.9 0.0241
12.529 1464.S .0.0239
12.647 1461.6 0.0237
12.6S3 1453A 0.023S
12.613 1442.4 0.0233
12.581 1431.8 0.0232
12.619 1426.6 0.0230
1.726 1428.7 0.0229
12.872 1436.6 0.0227
13.027 1448.5 0.0225
13.141 1460.1 0.0224
13.171 1467A 0.0222
13.087 1468.6 0.0221
12.714 14SS.3 0.0219
11.A00- 1393.7 0.0218
7.433 11432 0.0217

Bumup DE to SP42
-SP42 T- fSpeVol
13.649 1041.2 0.0239
20.314 1174.6 0.0238
22.842 1208.0 0.0237
23.700 1210.8 0.0235
233971 1204.8 0.0233
24.050 1196.8 0.0232
24.0SS 11883 0.0230
24.030 1178.0 0.0229
24.017 116S2 .0228
24.052 IIS3.7 0.0226
24.127 114SS 0.022S
24.224 1142.S 0.0224
24317 11442 0.0223
24355 11493 0.0222
24.22S 11522 0.0220
23.592 1146.6 0.0219
21349 1115.6 0.0218
14322 983.9 0.0217

Buraup SP42 to SP43
,SP43 TLEuel Spe
14215 780.6 0.023S
21.190 84S.S 0.0234
24257 971.6 0.0233
2S.421 1042.9 0.0232
2S.804 10672 0.0231
2S.921 1073.6 0.0230
2S.923 1069.7 0.0228
2S.868 1OS9.8 0.0227
2S.820 1048.3 0.0226
2S828 1038.7 0.0225
2S.893 1033.1 0.0224
2S.997 10313 0.0223
*26.102 1030.6 0.0222
26.140 10272 0.0221
2S.981 1017A 0.0220
2S270 991.3 0.0219
22.8S6 965.0 0.0218
15.368 878.3 0.0217

Axial Burmup SP43 to SP44

1 14.754 790.5 0.0234
2 22.053 873.5 0.0234
3 2S.629 1002.9 0.0233
4 27.001 10402 0.0232
5 27A60 10515 0.0231
6 27.600 IOS2.1 0.0229
7 27.593 104S.6 0.0228
8 27.512 1034.7 0.0227
9 27A33 102 006

10 27A14 1010.8 O.22
11 27A66 1002A 0.224
12 27.S69 9972 0.0223
13 27.678 993.8 0.0222
14 27.712 9892 0.022k
15 27.526 9802 0.0
16 26.745 963.6 0.0219
17 24.179 934.1 0.0218
18 16.288 856.5 0.0218

Datapoint
or

Sta2tznt EEW'
DP3 0.0ICy3
DP4 0.0 ICy4
SP42 0.0 I CyS
SP43 50A I CyS
SP44 94.9 CyS
SP45 184.9 1CyS

Bumaup SP44 to SP45
-JSPAL T.Fuel ipecLVal
16.094 8462 0.0236
24A78 IOIS.4 0.0235
28.707 10653 0.0234
30.238 1073.6 0.0233
30.720 10742 0.0231
30.837 1070.5 0.0230
30.792 1063.6 0.0229
30.679 10543 0.0227
30.S84 1044.0 0.0226
30.569 1034.9 0.0225
30.638 1028.9 0.0224
30.759 1027.0 0.0223
30.875 1028.1 0.0222
30.895 1029A 0.0221
30.6S9 1027A 0.0220
29.760 '1017.8 0.0219
26.910 991.9 0.0211
18215 910.0 0.0217

Burnup -GWdIMTU
*T-FuI -'F
Spec VoL -fe/libm
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Table 4-34. Burnup and TH Feedbadk Parameters by Aal Node for Assembly CS

Axkil

I
2
3
4
5
6
7
g
9

10
11
12
13
14
is.
16
17
18

Brnnup DP3 to DP4
.DPL TL-&eI F vol
4.129 936.1 0.0236
6.841 113S.t 0.023S
826S 1222.S 0.0234
8.904 1253.6 0.0233
9.183 1263.1 0.023
9.322 1265.0 0.0230
9A1I 1264.8 0.0229
9.488 1264.8 0.0228
9.S6S 1266.1 0.0226
9.640 1269.1 0.0225
9.706 1273. 0.0224
9.7SS 1278.S 0.0223
9.776 12832 0.0222
9.749 128S.6 0.221
9.612 1281 3 0220
9.177 12S7.6 0.0219
79S3* 1182A4 0.0218
S.02S 973.6 0.0217

Burnup DP4 to SP42
SJ42 TLFuel SKVm t
8.17S 99.3 0.0239

1480S IIS7.0 0.0238
18214 1218.2 0.0237
19.510 1227.6 0.0235
20050 122.0 0.0234
2033S 1219.0 0.0232
20.S62 1213.6 0.0231
20.82S 1211.0 0.229
21.131 1211.5 0M28
21391 12122 0.0227
21542 1211.7 0.022S
21.S67 1209.8 om24
21A38 1205. 0.0223
21.171 1199.0 0.0221
20.763 1191.9 0.0220
19.878 11772 0.0219
17.542 1130.7 0.0218
11383 982.1 0.0217

Buniup SP42 to SP43
A L Tu Spec.Vel

9288 9905 0.0239
16425 1090.7 0.0237
20.07S 12S.0 0.0236
21536 1154.9 0.023S
22.172 1172.3 0.0233
22A90 1175.0 0.0232
22.690 1163.4 0.0230
22.886 1141A4 0.0229
23.121 11183 0.0228
23337 1102.6 0.0226
23A87 10982 0.022S
23.52 1105.2 0.0224
23A87 1118.7 0.0223
23263 1127.9 0.022
22.847 112A.7 0.0220
21.882 1106.9 0.0219
193S0 1070.6 0.0218
12.636 9563 0.0217

Axia

1
2
3
4
5
6
7
8
9

10
11
12
13
14
IS
16
17
18

BDurup SP43 to SP44
JUL :Lez S
10317 990.7 0.0238
17.918 1089.6 0.0237
21.781 1118.5 0.0236
23374 1140.7 0.0234
24.081 1150.5 0.0233
24A17 11483 0.0231
24.S91 113SA 0.0230
24.729 1113.9 0.0229
24.901 1090.1 007
25.075 1071.7, 0.0226
25214 1062.7 0.2
2S302 10632 0.0224
25279 1070.S 0.223
25.087 1076.7 O0222
24.661 10742 0.0220
23.626 IOS8.8 0.0219
20.921 102S2 0.0218
13.724 924.9 0.0218

Burnup, SP44 to SP45
-- SP5 -Zef SVM

12.620 104.5 O.0240
21.177 11392 0.0238
2S374 1161.7 0.0237
27.096 11712 O.035
27.816 1172.1 0.0234
28.101 1166.8 0.0232
28.197 11543 0.0231
28262 1134.8 0.0229
28391 1113.6 0.0228
28.S69 1097.5 0.0226
28.756 1090A 0.0225
28.912 10942 00224
28.949 1106.5 0.0223
28.783 11193 0.0221
28328 1124.8 0.0220
27.168 1118.0 0.0219
24.135 1087.6 0.0218
IS.979 983.0 0.0217

Burnup .GWdMTU
T-FUl - IF
Spec. VoL .ftllbm

Datapoint
or

itattont £FED lI!y k
DP3 0.01 ICy3
DP4 0.OI Cy4
SP42 0.0ICyS
SP43 SOAICyS
SF44 94.9ICyS
SP45 184.9 1CyS
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Table 4-35. Burnup and TI Feedback Parameters by Axial Node for Assembly C15-

Noz
I
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

Mft1

2
3
4
5
6
7

9
10
11
12
13
14
iS
16
17
18

Burup DP3 to DP4
MEL Tvurl gm"
4.137 935 0.023S
6.683 1120.0 0.0234
7.973 1200. 0.0233
8564 1230.4 0.0232
8.829 1239.9 0.0231
8.961 1241.7 0.0229
9.043 1241.1 0.0228
9.113 1240.6 0.0227
9.183 1241.5 0.0226
.9.2S3 1244.3 0.0225
9.315 1248.S O.224
9.363 12S3.6 0.0223
9384 12S83 On.2
9.357 1260.6 00220
9.219 12S6.1 0.0219
8.791 1232.4 0.0218
7.634 11.S90 0.0217
4.799 956A 0.0217

Burmup SP43 to SP44
.M4L Ten Sm"
12.731 94S2 00238
19A93 IOS8. 0.237
2558 1110.7 0.0236
23.920 1142.S 0.0234
24.511 IIS63 0.0233

:24.736 IISSA 0.0231
24.712 1140.0 0.0230
24A49 1111.9 .0229
24.081 1082.3 0.0227
23.t63 1063A 0026
23.859 1057S 0.022S
24S09 1064.9 0.0224
24A44 1082.1 0.0223
24.782 1093.9 0.0222
24.734 1091.0 0.0220
23.940 1071.6 0.0219
21A25 10301 0.0218
14.233 924.S 0.0218

Burcup DP4 to S42
-SP42 LEne SpVo
10.771 1075.2 0.0239
16512 122S.0 0.0238
19.008 1266.5 0.0237
20.005 1267.6 0.0235
20397 1258.0 0.0233
20.568 12462 0.0232
20.635 1231.9 0.0230
20.S78 1210. 0M29
20.409. 1182.5 0.0228
20292 1162A .00226
20275 11S43 0.0225
20337 11572 ,0.0224
20501 1172.6 0.0223
20.698 1194.5 0.0222
20.660 1207.8 0.0221
20.044 1206.3 0.0219
17.952 1171.1 0.0218
11.862 1022.1 , 0.0217

Burmzp SP44 to SP4S
SP45 T-e Spmel

14.860 1000.7 0.0239
22.626 1110.1 0.0238
26.111 IIS1.8 0.0237
27.632 11673 0.0235
28.231 1171.7 0.0233
28371 11682 0.0232
28.221 1153.7 0.0230
27.8S1 1127.1 0.0229
27A34 1100.5 0.0228
27.255 10835 0.0226
27367 1078.0 0.0225
27.704 10871 0.24
28.191 11105 0.0223

28.S64 1127.6 0.0221
26474 11319 0.0220
2753S 1121.9 0.0219
24.663 1086.7 0.0218
16483 977.8 0.0217

Burnup SF42 to SP43
,P43 lTFuel SpIeVo
11.787 939.6 0.0239
18.061 IOS7.9 0.0238
20.861 1117A 0.0236
22.063 1159A 0.023S
22.S71 1183.0 0.0234
22.776 11872 0.0232
22.793 1170.9 0.0231!
22.623 11393 0.0229
22.349 11105 0.0228
22.182 1096.0 0.0227
22.179 1096.8 0.022S
22.326 1114.8 0.0224
22.620 11433 0.0223
22.897 1S585 0.0222
22.t52 IS2.9 0.0220
22.139 1128.6 0.0219-
19.t19 1082A 0.0218
13.136 959.2 0.0217

Datapoint
or

SttepDont EPD I el
DP3 0.0ICy3
DF4 O.OJCy4
SP42 0.0 ICyS
SP43 0.41CyS
SP44 94.9 CyS
SP45 184.91 CyS

BunUup
T-Fuel
Spec. VoL

-GWdtMTU
- 'F
-fetbsm
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Table 4-36. Burup and TR Feedback Parameten by Axial Node for Assembly ClSa

Axial

1
2
3
4
S
6
7
8
9

10
11
12
13
14
IS
16
17
18

Burnaup DP3 to DP4
DPL Leu gm
4223 93SA 0.023S
6C808 1120.0 0.0234
8.107 1200A 0.0233
8.696 1230A 0.0232
8.954 1239.9 0.0231
9.080 1241.7 0.0229
9.1S8 1241.1 0.0228
9.224 1240.6 0.0227
9.292 1241.S 0.0226
9.359 12443 0.022S
9A20 1248 0.0224
9A68 12S3.6 0.0223
9A91 12S8.3 0.0222
9A68 1260.6 0.0220
9338 1256.1 0.0219
8.918 1232.4 0.0218
7.759 159.0 0.0217
4.t87 956A 0.0217

Burnup DP4 to SP42
-, S4 T-FnL
8.567 930A 0.0240

IS312 1191.8 0.0239
18.706 12S4.S 0.0237
19.966 1262A 0.0236
20A72 12S7.9 0.0234
20.714 1249.6 0.0232
20.154 1239.7 0.0231
20.926 1227. 0.0229
20.941 12133 0.0228
20.949 1202.1 0.0217
20975 1196.6 M022
21.022 1197.1 0.0224
21.089 1203.S 0.0223
21.130 1212.7 0.0222
20-972 -1217.7 0.0220
20.240 1209.9 0.0219
17.983 1166.3 0.0218
11.745 1010.6 0.0217

Bunjup SP42 to SP43
_$p-43 TFusel SRecVo
9A70 911.3 .0.0235

16.643 1000.0 0.0234
20.264 103S.6 0.0233
21.682 1065.1 0.0232
22.275 10812 0.0231
22.S50 1085.1 0.0229
22.684 .1080.1 0.0228
22.730 1070.1 0.0227
22.713 1059.3 OQ226
22.696 1050.4 0.0225
22.712 104439 0.0224
22.762 1042.4 0.0223
22.83S 10405 0.0222
22.870 103S.8 0.0221
22.684 1026.3 0.0220
21.880 1009.7 0.0219
19AS7 9789 0.0218
12.754 880.8 0.0217

Naf
1
2
3
4
5 .
6
7
8
9

10
11
12
13
14
IS
16
17
18

Burnup SP43 to SP44
RAL_ TIFul Spe

10317 918.7 0.0234
17.886 1006.7 0.0234
21.704 1036.0 0.0233
23.242 1055.5 0.0231
23.895 1062.5 0.0230
24.187 1060.6 0029
24312 1052.7 0.O228
24333 1041.6 0.0227
24.288 1029.8 0.0226
24247 10193 0.225
24.2SO 1014A 0.0224
24295 1006.0 0.0223
24368 1001.7 0.0222
24395 996.2 0.0221
24.182 987A 0.0220
23316 9729 0.0219
20.748 945.6 0.0218
13.642 858.9 0.0217

Burnup SP44 to SP45

12286 96.8 0.0236
20.690 1073.8 0.023S
24.790 1088.0 0.0234
26CA22 1089.6 0.0232
27.079 108S.6 0.0231
27340 1079.1 0.0230
27424 1070.6 0.0228
27A13 1060.8 0.0227
273S3 1OS12 00226
27313 1043.0 O0.22S
27328 1037.6 00224
27386 1035.6 O.0223
27A461 103S.8 0.0222
27A72 10362 0.0221
27.21S 1034.5 0.0219
26.24S 1027.1 0.0218
23A12. 1003.0 0.0218
IS507 91S.1 0.0217

Bumup . GWdMTU
T-Fuel - TF
Spm VoL .tI/Ebm

Datapoint
or

Statepl1nt FEL
DP3 0.0/Cy3
DP4 0O ICy4
SF42 0.0 I/CyS
SP43 50A/ICyS
SF44 94.9 1CyS
SF4S 184.9 I CyS
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Table 4-37. Burnup and TH-Feedback Parameters by AxIal Node for Assembly C21

Axial Burnup DP3 to DP4
Node R Leu SpmVol

1 3A24 £70.6 0.0231
2 . 5A11 1019.0 0.0230
3 6A06 1085.1 0.0229
4 6.862 1110.9 0.0228
5 7.067 1119.0 0.0227
6 7.165 1120.1 0.0227
7 7.220 1118.7 0.0226
8 7262 1117.0 .0225
9 7306 1116.7 0.0224

10 7353 1118A 0.0223
11 7A00 1121.9 0.0222
12 7A38 1126.6 0.0221
13 7AS6 1131.0 0.0220
14 7A32 1133.0 0.0220
15 7.314 1128.S 0.0219
16 6.953 1106.9 0.0218
17 6.005 1042.2 0.0217
is 3.781 873.9 00i2i7

Boup DP4 to SP42
SP42 L-tl Sp Vgl

IA59 111ILS 0.0242
15.876 1279.1 0.0240
18.173 132S.6 0.0238
19.09 1326.8 0.0237
19391 1316.9 0.023S
19.528 ,13052 0.0233
'19.586 1292.S 0.0232
19.572 11763 0.0230
19A97 1257.6 O.0229
19AS0 1244.0 0.0227
19A57 1238.2 .0226'
19.508 .1239.8 0.0225
19.610 12493 0.0223
19.714 12632 0.0222
19.636 1271.7 0.0221
19.045 1267.5 0.0219
17.051 122S.7 0.0218
11.272 1OS7.6 0.0217

Burnup SP44 to SP45
SPi45 T-Futl ftpegVol

13.874 940A 0.0236
21.1S1 1049.2 0.023S
24A16 1089.6 0.0234
2S.826 1105.1 0.0233
26.3W4 1109.0 0.0231
26.S42 11062 0.0230
26A79 109S.7 0.0229
26273 1077.6 0.0227
26.043 10592 0.0226
25.956 1046.5 0.0225
26.048 1041.5 0.0224
26.276 1046.8 0M23
26.S81 10602 0.0222
26.787 1071.0 0.0221
26.634 30732- 0.0220
2S.722 1063.0 0.0219
22.955 1028.7 0.0218
15226 924.3 0.0217

Burnup SP42 to SP43
_-P4 T el S ot

11304 8828 0.0237
17.217 1000.9 .0.0236
19.820 106S.0 0.0235
20.914 1110.1 0.0234

.21.367 113S.6 0.0232
21.549 1143.1 0.0231
21.586 1134.1 0.0229
21.504 1114.0 0.022%
21362 1094.7 0.0227
212U 10843 0.0226
21.303 10845 0.0225
21A12 1096.1 0.0224
21.598 1113.5 0.0222
21.751 1121A 0.0221
21.653 1113A 0.0220
20.957 1087A 0.0219
18.721 1036A 0.0218
12.371 909.5 0.0217

Jial

1
.2
3
4
5
6

.7
8
9

10
11
12
13
14
1S
16
17
18

Burmup SP43 to SP44
.P44 T-rFuel En mot
12.088 886 0.0236
18.448 998.5 0.0235
21308 1O53.0 0.0234
22.559 1084. 0.0232
23.093 1098.7 0.0231
23301 1099.7 0.0230
23315 10894 0.0229
23.176 10703 0.0227
22.975 1049.9 0.06
22.862 1035.9 0.0
22.880 1030.5 0.0
23.022 1033.8 0.0
23264 1047-9 002
23AS2 10483 0.0221
23340 1042S 0.0
22.562 10232 0.0219
20.133 982.5 0.0218
13308 875.5 0.0218

Datapolnt
or

StatefRgot EFME I Cyse
DP3 0.0/Cy3
DP4 0.0/Cy4
SP42 O.OCyS
SP43 50.4A CyS
SP44 94.91CyS
SP45 1S4.9 CyS

Burmup
T-Fuel
Spec. VoL

. GWdiMTU
- F
* f 3 1bm
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Table 4-38. Burnup and TR Feedback Parameters by Axial Node for Assembly C2S

1

2
3
4
5
6
7

.
9

10
it
12
13
14
1S
16
17
18

Buraup DP3 to DP4
ML T-Frel SpeeVol
4.786 9882 0.0237
7.S33 1176. 0.0236
8.835 12S3.1 0.023S
9.417 1281.9 0.0233
9.676 1290.1 0.0232
9.794 1289.6 0.0231
9M1 1285A 00229
9.893 12B0.9 0.0228
9.9S4 1279A 0.0227

10.040 1282.3 0.0226
10.139 1289.2 0.0224
10.232 1298.6 0.0223
10293 1307S 0.0222
10283 1312.1 0.0221
10.142 1308.8 0.0220
9.688 1286.0 0.0219
8A46- 1209 0.0218
5.347 996.7 O0217

Burnup DP4 to SP42
, M;42 T.Fnel Slmpetl
9.705 959.0 0.0237

15.391 1109.0 0.0236
18.116 1166.1 0.0234
19304. 1179.0 0.0233
19.815 11774 0.0232
20.0S5 1171.A4 0.0230
20.182 1164.1 0.0229
20257 1155.6 0.0228
20317 1146.S 0.0227
20388 1139.0 0.0226
20.47S 1134.7 0.0224
20.S70 11342 0.0223
20.648 11372 0.0222
20.647 1141.6 0.0221
20A23 1142.5 0.0220
19.611 11312 0.0719
17281 1086.1 0.0218
11.148 944.0 0.0217

BurUup SP42 to SP43

10.707 941.S 0.0239
16.921 1060.7 0.0238
19938 1IS.5 0.0236
21317 IIS3.1 0.0235
21.939 1174.0 0.0233
22.218 1178.7 0.0232
22.321 11683 00230
2232S 1146.8 OOQ29
22315 112S2 028
22348 1112.1 0.0226
22A40 1109.6 0.225
22.585 1118.5 0.0224
22.741 1134.3 0.0223
22.788 1142.7 0.0222
22.549 1136.9 0.0220
21.644 1115.9 0.0219
19.094 1073.6 0.0218
12380 9S1.O 0.0217

Axial

1
2
3
4
S
6
7
8
9.

10
11
12
13
14
IS
16
17
18

Burcup SP43 to SP44
SPL4 Iate Sm"
11.634 944.1 0.023B
18328 10S85 O.07
21.S96 11053 0.023S
23.124 1132.1 0.0234
23.821 1143.5 0.0233
24.124 1142.6 0.31
24202 1131.0 0.0230
24.147 1110.4 0.0228
24.073 1087.8 0.0227
24.067 1071.6 0.0226
24.1S3 1064.1 0.0225
24327 1065.6 0.0224
24M34 1073.6 0.0223
24.61S 10793 0.0221
2436S 107S.1 0.0220
23384 1057.7 0.0219
20.647 1021. 0.0218
13A38 9163 0.021t

Barnup SFP44 to SF4S
,S4 T.ftel GM".So

13.727 1000.0 0.0239
21A10 1109.6 0.0238
2S.077 1145.5 0.0236
26.753 1157.S 0.0235
27A68 1159.2 0.0233
27.716 IIS4.9 0.0232
27.712 11434 0.0230
27.585 1124A 0.0229
27.473 1104A 0.0227
27A84 10903 O.O26
27.634 1084.2 0.0225
27.887 1088.5 0.0224
28.1S7 1101.7 0.0222
28261 11133 0.0221
27.976 1117.1 0.0220
26.865 11093 0.0219
23.791 077.7 0.0218
15A.20 971.7 0.0217

Burnup -GWd/MTU
T.Fuci - *F
Spem VoL - fVIIbm

Datapoint
or

Statepoini EFD / Cycle
DP3 0.0 ICy3
DP4 0.0 /Cy4
SP42 0.0 ICyS
SP43 04 I CyS
SP44 94.9 ICyS
SP4S 184.9/ CyS
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Table 4-39. Bumup and TH Feedback Parameters by Axial Node for Assembly C27

AIII

2
3
4
5
6
7
U

. 9
10
11
12
13
14
is
16
17
18

1
2
3
4
S
6
7
8

. 9
10
11
12
13
14
IS
16
17
Is

Buuup DP3 to DP4
IMP4 T-Fniel SpeW
5.248 10299 0.0241
8.17 1249.1 O.039

10.126 1340.6 0.0238
10.829 1371.5 0.0236
11.130 1379.0 0.0235
11266 1377.8 0.0233
11336 1373.0 0.0232
IIA06 1368.9 0.0230
81.28 1369.7 0.0229

11.698 13763 022M7
11.868 1386.3 0.226
11.995 13963 0.0224
12.048 1403.6 0.0223
11994 14062 0C222
11.7B9 14013 0.0220
11266 13793 0.0219
9.878- 1300A 0.0218
6280 1065A 0.0211

Burcup SP43 to SP44

12.362 769.8 0.0233
19.206 158.1 0.0233
22386 987.9 0.0232
24.627 1026.1 0.0231
2S.280 1037.7 0.0230
25562 1038.0 O.029
2S.680 1030. 0J228
2S.729 1018.9 .0227
2S.781 1005.4 O.025
2S.890 993A 0.224
26.028 98S.6 .0223
26.143 982.5 0.0223
26.199 982A 0.0222
26.130 981.S 0.0221
2S.791 97S.7 0.0220
24.821 960.5 0.0219
22.127 929.0 O0218
14.630 843.6 0.0217

Burnup DP4 to SP42
-. 4 Tei pVo
IIA02 1032.8 0.0238
17.24 1166.8 0.0237
20372 1203.2 0.0236
21A86 1205.1 0.0234
21.941 1197.9 0.0233
22.1SS 1189.1 0.0231
2228S 1180.1 0.0230
22.391 11692 0.0229
22511 IIS62 0.0227
22.672 1146.1 0.0226
22.823 1140.1 0.0225
22.915 1138.0 00224
22.930 1140.7 0.0223
22.840 1146. 0.021
22.543 11492 0.0220
21.724 1143.1 0.0219
19.384 11092 0.0218
12.777 974.6 0.0217

Burup SP42 to SFP43
am T E Vol

11.895 7623 0.0234
18A2S 834.0 0.0233
21.707 9635 0.0233
23.136 1036.5 0.0232
23.712 1062.0 0.0231
23369 1068.8 0.0229
24.095 10645 0.0228
24.172 10533.8 O.227
242S6 1041.3 0.0226
24392 1031.3 0.0225
24.539 1026.7 0.0224
24.649 1027.7 0.0223
24.690 10313 0.0222
24.61S 1032.2 0.0221
24.295 102S3 0.0220
23392 1006.1 0.0219
20860 968.0 0.0218
13.772 870.0 0.0217

Bonrup SP44 to S4S
. 9P4S Mel Se.

13534 821.8 0.023S
21A.4 993.0 0.0234
25.852 1046.0 0.0233
27.670 1OS5.9 0.0232
213SS I1S65 0.0230
2t.61S 1052.3 0.0229
28.693 10445 .08
28.706 1033.8 0.0227
28.736 1022.0 0.0226
28.84S 1011.7 0.022S
28.999 100S.6 0.0223
29.141, 1OOS.0 o.o022
29219 1008.8 0.0221
29.1S4 10135 0.0220
28.782 101S.0 0.0219
271699 1007.6 0.0218
24.715 9809 0.0217
16.416 8939 0.0217

Datapoint
or

1tategpot EFE LI Y5dk
DP3 0.01 Cy3
DP4 .0/ICy4
SP42 0.0/CyS
SP43 SOA4ICyS-
SP44 949 1 CyS

' SP45 184.9ICyS

Burnup, -GWWKMT
T-piei . O
Spec.VoL .- fellIbm
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Table 4-40. Buumup and TH Feedback Parameters by Axial Node for Assembly C27a

Axial iurnup DP3 to DP4
Noe. -ML TLfie S=
1 5248 1029.9 0.0241
2 8.517 1249.1 0.0239
3 10.126 13406 0.0238
4 10.829 1371.5 0.0236
S 11.130 1379.0 0.0235
6 11266 1377. 0.0233
7 11.336 1373.0 0.0232
8. IIA06 1368S 0.0230
9 11.528 1369.7 0.0229

10 11.698 13763 0.0227
11 11.t68 1386.3 0.0226
12 11.995 1396.3 0.0224
13 12.048 14036 0.0223
14 11.994 14062 OA.222
IS 11.789 14013 0.0220
16 11.266 1379.3 0.0219
17 9.M7 1300A 0.021S
18 6.280 1065A 0.0217

Barcup DP4 to SP42
JPi4 LFe Splec.ol

11.370 1032.8 0.0238
17.S69 1166.8 0.0237
20305 12032 0.0236
21A16 1205.1 0.0234
21.869 1197.9 0.0233
22.084 1189.1 0.0231
22.218 1180.1 0.0230
22331 .1169.2 0.0229
22A62 11562 0.0227
22.633 1146.1 010t26
22.790 1140.1 0.0225
22.881 1138.0 0.0224
22.887 1140.7 0.0223
22.784 1146. 0.0221
22A72 11492 0.0220
21.645 1143.1 0.0219
19308 11092 0.0218
12.726 974.6 0.0217

Burnup SP42 to SP43
-SP43 lMFl i.Vol
12.398 938.9 0.238
19.107 104SA 0.0237
22.106 1092.0 0.0236
2338S -11255 00234
23.93S 1144.2 0.0233
24.182 1147.8 0.0231
24291 .1137.5 0.0230
24342 1118.0 0.0229
24A07 1097.7 0.0227
24.S38 1083.S 0.0226
24.692 1078.7 0.0225
24.818 1084.0 0.0224
24.879 1094.5 0.0223
24.811 1100.3 0.0221
248S 1095.1 0.0220
233576 1076.0 0.0219
21.04S 1037.7 0.0218
13.928 932.9 0.0217

Axi

I
2
3
4
5
6
7
g
9

10
11
12
13
14
IS
16
17
18

Burnup SP43 to SP44
1;P44 TFelS Ee.Vol
1335S 9454 0.0237
20S32 1046.5 0.0236
23.761 1089.8 0.0235

-2S.176 1114A 0.0234
2S.797 1124.7 0.0232
26.063 11233 O.0231
26.149 1111. 0.0230
26.147 1092.8 0.0228
26.1SS 1 1071.9 0.0227
26245 105S.1 0.0226
26.388 1046.0 0.0225
26533 10452 0.0224
26.631 1049.8 0.0222
26.586 1053.1 0.0221
26246 10489 0.0220
25266 1032.9 0.0219
22.562 998.6 0.0218
14.976 9049 0.0218

Burnup SP44 to SP4S
5P-45 Me EpeeRYol
153I10 1000.7 0.0239
231646 1099A 0.0238
27244 1132.9 0.0236
28.792 1143.6 0.023S
29A26 1144.8 0.0233
29.643 1140.0 0.0232
29.655 1129.0 0.0230
293591 1112.0 0.0229
29.S67 1093.8 0.0227
29AS68 10792 0.0226
29.8s9 1072.0 0.022S
30.065 10743 0.0224
30210 1083.9 0.0222
30.177 1093.4 0.0221
29.799 1096.9 0.0220
28.692 10893 0.0219
25.66S 1059.6 0.0218
17.1S2 960.8 0.0217

Bumaup - GWdlMTU
T.Fu - 'F
Spec.VoL. -lPIlbm

Datapoint
or

stattpgont FEEi k
DP3 0.I/Cy3
DP4 0.0ICy4
SP42 0.0/Cys
SP43 50.4 ICy$
SP44 949 I CyS
SP45 18491 CyS
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Table 441. Burmup and THI Feedback Parmeters by Axial Node for Assembly C28

Axal

1
2
3
4
S
6
7
8a
9

10
11
12
13
14
1S
16
17
18

BDmurp Di3 to DP4
JV.L L f iee.Vol
3357 865.2 0.0231
5357 1014.8 0.0230
6.379 1082.6 0.0229
6.850 11082 0.0228
7.059 1115.8 0.0227
7.155 11162 0.0227
7.209 1113.9 0.0226
7261 1112.0 0.0225
7.332 1112.7 0.0224
7A22 1116.6 0.0223
7.507 1122.7 0.0222
7.565 1129.0 0221
7.580 1133.8 0.0220
7530 1134.9 0.022
7374 1128. 0.0219
680 1105.9 I 0.018
6.000Q 10405 0.0217
3.749 870.8 0.0217

Bumup DP4 to SP42

.28SS 979.9 0.0241
14.747 1265.1 0.0240
17.877 13225 0.0239
18.880 1320.5 0.0237
19.205 13093 0.023S
19324 12973 0.0233
19389 1286.1 0.0232
19A52 12762 0.0230
1953S 1267.5 0.0229
19.63S 1261.1 0.0227
19.729 12S7.6 0.0226
19.797 12S73 0.022S
i9.82S 12S9.8 0.M3
19.791 12643 0.0222
19.608 12673 0.0221
18.964 1262.0 0.0219
16.92S 12185 0.0218
11.126 IOSIA 0.0217

Burnup SP42 to SP43
P43 TFvr SpecVot

9.086 886.0 0.0233
15.967 968.8 0.0232
19314 1005.S 0.0232
20.67 103S.6 0.0230
20.873 1052.0 v.0229
21.03 1OS6.4 0.0228
21.08S IOS2.6 0.0227
21.125 1043.9 0.0226
21.179 10335 0.0225
21.2SS 1024.2 0.0224
21336 1017S -023
21400 10135 0.0222
21A28 10103 0.0221
2138S 10053 0.0220
21.173 996.3 0.0219
20A63 980.9 0.0219
18270 9512 0.0218
12.041 8S4.5 .0.0217

NodeAIS
1
2
3
4
5
6
7
8
9

10
11
12
13
14
IS
16
17
18

Burnup S843 to SF44
SP44 Ie Se.Vl
9.865 892.9 0.0233

17.109 976.8 0.0232
20.644 10073 0.0231
21.909 102S.9 0.0230
22368 1032.7 0.0229
2253S 1031.5 0.0228
.22.S89 1024.8 0.0227
22.608 1014.8 0.0226
22635 10035 0.022S
22.688 993.0 0.0224
22.7S4 984. 0.M23
22.810 978.2 0.0222
22,833 9733 0.01
22.779 967.7 0.0220
22.S41 959A 0.0220
21.77S 946.0 0.0219
19.4S0 9203 0.0218
12.848 835.1 0.0217

Buniup SF44 to SP45
-(P45 ,ue fee.V
11.694 962.1 0.0234
19.716 1049.1 0.0233
235S09 1060.5 0.0232
24.8S2 1060.9 0.0231
25312 1057.0 0.0230
2SM49 1051.1 0.0228
2SA68 1043.6 0.0227
2S.457 1034.6 0.0226
2S.467 1025.2 0.0225
2S50S 1016.7 0.0224
2S583 1010.6 0.0
25.643 10075 022
2S.2 1006.3 0.0221
2S.590 1006.6 0.0220
25312 1004.8 0.0219
24ASS 997.7 0.0218
21.891 9753 0.0217
14354 889.6 0.0217

Datapoint
or

Statepnt EPD Ilde
DP3 0.0 I Cy3
DP4 0.01 Cy4
SP42 0.01 CyS
SP43 S4ICyS
SP44 94.9/ CyS
SP45 184.9 1CyS

Bumup
T-Fuel
Spec. VoL

!- GWd/MTU
-'9F
-ftI~bm
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Table 442. Burnup and TH Feedback Parameters by Axial Node for Assembly C28a

Az1

2
3
4
S
6
7
8
9

10
11
12
13
14
IS
16
17
18

Barnup DP3 to DP4
IML TIFnel mecYf l

3.363 9652 0.0231
5.363 1014.8 0.0230
6381 1O2.6 0.0229
6848 11082 0.0228
7.54 11S.8 0.0227
7.148 11162 0.0227
7.200 1113.9 OX026
7.251 1112.0 O0025
7322 1112.7 O.0024
7A12 1116.6 0.D223
7.97 1122.7 0.0222
7.SS4 1129.0 0.21
7.568 1133.8 0.0220
7.519 1134.9 O.0O20
7.363 1128.8 0.0219
6.971 110S.9 0.0218
5994. 1040.S 0.0217
3.747 £70.8 0.0217

BErnup DP4 to SF42
TP2 Me gepe.Vol

9.773 1076S 0.0240
1S509 1240.6 0.0239
17361 1286.9 0.0237
18213 128S.7 0.0236
18A90 12732 0.0234
18.S87 1260.6 0.0232
18.6S0 .12503 0.0231
18.734 1242A. 0.0230
18SI8 1236.8 0.0228
19.00S 1233.2 0.0227
19.129 1231A 0.0226
19.195 1230.7 0.0224
19.189 1231.0 0.0223
19.102 12322 0.0222
18.876 1232.8 0.0220
18229 122S.8 0.0219
16259 1185.0 0.0218
10.6&4 1026.8 0.0217

Burnup SP42 to SP43
SP43 T-Vnue SRCLU

10313 788.9 0.238
15.959 8802 0.0237
18.898 1042.7 0.0236
20.144 1138.8 0.0235
20.S84 117S.9 0.0233
20.740 1187.0 0.0232
20.790 1179.8 0.0230
20.814 1160.7 0.0229
20.874 1140.0 0.228
20.986 1127.1 0.0226
21.122 1125. 0.0225
21244 1136A 0.0224
2131S 1152.7 0.0223
21.277 11622 0.0222
21.034 155.7 0.0220
20.274 1128.7 0.0219
18.046 1074A 0.0218
11.861 936.7 0.0217

1
2

.3
4
S .
6
.7
8
9

10
11
12
13
14
iS
16
17
18

Burnup SF43 to SF44
RAUL T4ftel Spee.Vot

10.825 796.6 0.0237
16.37 907.6 0.0236
20.361 1067.5 0.0235
21.873 11193 0.0234
22A19 11380 0.0232
22.609 1141.0 0.0231
22.641 1131A 0.0230
22.615 1112.7 0.0228
22.617 1091.4 0.0227
22.692 10752 0.0226
22.82S 1068.1 0.022S
22.978 10703 0.0224
23.100 107835 0.02
23.096 1084.5 010221
22.839 10799 0.0220
21.993 10592. 0.0219
19.556 10152 0.0218
12.863 899.6 0.0218

Barup S44 t6SP4S
SP45 T-nef 91pe.Vat

12.108 853.5 00238
19303 10593 0.0237
23.602 1124.8 0.023S
2S33S l142.1 0.0234
2S922 1147.S 0.0233
26.075 1145SS 0.0231
26.040 1135.6 0.0230
25953 11183 0.0228
25.929 1099.0 0.0227
26.026 1084.1 0.0226
26.221 1077.6 0.0225
26A51 1081.8 0.0223
26.634 1094.0 0.0222
26.652 1105.9 0.0221
263S5 1109.8 0.220
2S366 1099A 0.0219
22.567 1062.6 0.0218
14909 950.1 0.0217

Datapoint
or

St EPD I Wk
DP3 O.OICy3
DP4 0.01 Cy4
SP42 0.0 CyS
SP43 50.AI CyS
SP44 94S9/CyS
SP4S 184.9ICyS

Burnup
T-FueI
Spec. VoL

- GWd/M4U
. 9f

fPllbm

II
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Table 4-43. Burnup and T1 Feedback Parameters by Axial Node for Assembly DS

Axlal

2
3
4
S
6
7
8
9

10
11
12
13
14
15
16
17
18

Burnup DP4 to SP42
IM4 ,T-Tvel EpemLjol
3.97 919.6 0.235
6.692 11226 0.0234
8.197 1207A 0.0233
U890 1234.7 0.0232

9204 1240.5 0.0231
9382 1239.2 0.0230
99.35 1237.1 .0229
9.19 1237A 0.0227
9.933 12402 00226

10.114 1243.5 0.0225
10217 1245.6 0.024
10226 1246.0 0223
10.128 1243.7 0.0222
9.937 1238.0 0.0221
9.661 1227.6 0.0220
9.125 1200.9 0.0219
7.850 1127.7 0.0218
4.827 927.6 0.0217

Burnup SP42 to SP43
*J43 Mel SIV= l
4.342 759.7 O0M028
7A34 856.8 00228
9.168 9222 0.0227

10.018 965.1 0.0227
0.OA13 986.1 0.0226

1O.22 992.3 0.0225
10.774 989.0 0.0224
10.939 979.8 0.0224
11.128 968.7 0.0223
11291. 959.9 O.0222
11390 95S.8 0.0221
11A08 956.5 0.0221
11324 959.8 0.0220
11.141 961.S 0.0219
10.849 9S6A O0219
102S0 9392 0.0218
8.824 899.0 0.021S
S540 7922 0.0217

Burnup SP43 to SP44
-SJ 4 T-rFel fEgIL
4.755 767.6 0.0228
8.132 86S.1 0.0227

10.066 923.6 00227
11.034 953.1 0.0226
IIA83 963.4 0.0226
11.709 963.6 0.0225
11.856 957.8 0.0224
12.002 947.8 0.0223
12.169 936.4 0.0223
12.314 926.5 O02
12AO4 9203 0.0221
12A24 918.0 00221
12.348 91t.3 0.0220
12.169 918.3 0.0Q22
11.863 913A 0.0219
11214 899.7 0.0218
9.663 866.1 0.0218
5.973 773.5 0.0217

1
2
3

. 4
S
6
7
8
9

10
11
12
13
14.
IS
16
17
18

Burp SP44 to SP4S
Rp4i L Tpee.Vnl
5.761 820.7 0.0229
9.784 932.1 O.0228

12.044 973.2 0.0227
13.136 986A 0.0226
13.611 987.6 0.0226
13$23 984.0 0.0225
13.944 977.1 0M24
14.063 967.8 0.0223
14209 957.5 0.0223.
14.346 948.9 0.0222
14A42 944.1 0.0221
14A76 943.8 00220
14AIS 947A. 0.0220
14242 952.0 0.0219
13.914 9533 0.0218
13.182 944.8 0.0218
IIA02 912.5 0.0217
7.101 8153 0.0217

Datapolnt
or

tekvolnt EFPD I Cy
DP4 0.0/ Cy4
SP42 0.0 ICyS
SP43 SOA ICyS
SP44 94.91CyS
SP45 184.91CyS

*Burmuu e GWd/ilTFU
T-Fud - IF
Spec.VoL -ftWllbm

I~~~~~~~~~~~
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Table 444. Burnup and TH Feedback Parameters by Axial Node for Assembly DIS

AMW

I
2
3
4
5
6
7
8
9

10
11
12
13
14
1s
16
17
is

Bunup DP4 to SP42
., ,T.Fvet E.Vol
3922 917.2 0.0234
6539 1105.3 0.0234
7.898 1185.0 0.0233
8540 1212.0 0.0231
8.839 1218.0 0.0230
9.009 1217.0 0.0229
9.154 121S.0 0.0228
9330 12IS2 0.0227
9539 12182 O0.026
9.71S 1221S 0.022S
9.817 1223.8 0.0224
9.828 1224A 0.0223
9.732 1222.0 0.0222
9543 12162 O.0221

.272 120S.7 O.0O20
8.746 1179.1 0.0219
7501' 1106S 0.0218
4.S9S 910.7 0.0217

Bumnp SP42 toSP43
--SP42 TEzL ue) c.MMM
4397 7745 0.0228
7337 876A 0.0228
8.904 933A 0.0227
9.682 9702 0.0227

10.OS7 989.8 0.0226
102S7 995.9 0.0225
IOA01- 992.6 0.0224
10559 983A 0.0224
10.743 972.5 0.0223
10.903 964.1 0.0222
11.0O1 960.6 0.0221
1m4 962.0 0.0221
10.94S . 96S.8 00220
10.765 967.8 0.0219
1OA77 962.4 0.0219
9.884 943.8 0.0218
8A82 901A 0.0218
S.209 792A4 0.0217

Burnup SP43 to SP44
SPU T-Fuet SpecVo
4.843 7802 0.0228
8.078 879.0 0.0228
9.823 929.3 0.0227

10.705 955.8 0.0226
11.131 966.0 0.0226
11348 966A 0.022S
11.487 960S 0.0224
11.626 9503 0.0
11.788 938.7 0.0223
11.931 928.8 0.0222
12.023 922.9 0.0221
12.049 921.0 0.0221
11.979 921.8 0.0220
11.804 922.2 0.0220
11S01 917.8 0.0219
10.8S6 9033 0.0218
932S 867A. 0.0218
S.741 773.1 0.0217

Axial Burnup SP44 to SP45
Ngft SMIL Tlez pCVo

1 5.895 828.0 o229
2 9.765 9332 o0228
3 11.805 972.5 0o227
4 12.803 98S.4 0.0226
S 13.2SS 986.9 0.0226
6 13.460 983.6 O.0225
7 13573 977.0 0.0224
8 13.686 967.7 0.0223
9 13.830 957.6 0.0223

10 13.969 9492 0.0222
11 14.069 944.7 0.0221
12 14.112 944.8 0.0220
13 14.059 948.7 0.0220
14 13.890 9535S 0.0219
15 13564 954.7 0.0218
16 12M832 946.2 0.0218
17 11.06S 9142 0.0217
18 6.863 813.9 0.0217

Datapoint
or

Statekln EFZDJ<xdl
DP4 O.O/Cy4
SP42 0.0lCyS
SP43 SOAICyS
SP44 94.91cyS
SP45 184.9ICyS

Burnup - GWd)MIU
T-FuI - 'F
Spec VoL -'felbm
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Table 445. Burnup and TH Feedback Parameters by Axial Node for Assembly D20

Axal
A~1

2
3
4
s
6
7
8*
9

10
11
12
13
14
IS
16
17
18

Burcup DP4 to SP42
JAE T-EueL SpoNe1nl

5.643 1058.2 O0.241
9.005 1270.5 0.0240'

10.581 13S4.3 0.238
11290 1381.1 0237
11.622 13852 0.0235
11.813 1381.6 0.0233
11.963 13762 0.0232
12.119 1371.5 0.0230
12.286 1368.5 0.0229
12A34 1367.8 0.0227
12.534 13692 0.0226
12.576 1372.1. 0.0225
12.544 1375.1 0.0223
12A35 1376.1 0.0222
12212 13712 0.0221
11.648 1346.2 0.0219
10.14S' 1264A 0.0218
6.359 10363 0.0217

Burnup SP42 to SP43
-SP43 T-el SEtVol
6.016 722.6 0.0226
9.631 793A O.O22S

11.36S 835.6 0.022S
12.176 8632 0.0224
12.568 8782 0.0224
12.782 882.9 0.0223
12.930 879.8 OA223
13.067 172.1 O0.222
13213 863.6 00221
13348 857.7 0.021
13A49 156.1 01020
13.50S 858.S 0.0
13A92 862S4 0.219
13391 £63.6 0.0219
13.152 558.1 0.0218
12.531 841.7 0.0218
10.899 806.3 0.0217
6.827 729.6 0.0217

Burmup SP43 to SP44
SP44 nL a SlcVol
6.364 7262 0.0225

10208 795.0 0.0225
12.074 832.5 0.022S
12.964- 852.8 0.0224
13396 8612 0.0223
13.623 861.7 0.0223
.13.764 tS6.8 0.0222
13.885 8485 0.0222
14.011 939A 0.0221
14.132 832.1 0.0221
14230 828.0 0.0220
14292 8273 0.0220
14.289 8283 0.0219
14.193 828A 0.0219
13.941 824.0 00219
13276 811A O.218
11.540 782.1 0.0218
7230 71S.1 0.0217

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

Bnrnup SP44 to SP45
.PA4 Tftel

7.173 759A 0.0225
11A96 833.6 01122S
13.581 864.8 0.0224
14.558 875.5 0224
15.009 8772 0223
15222 874.6 0.0223
IS339 868.8 002
1SA38 860.7 0.0222
1S.553 852.2 O.0221
15.676 84S2 00220
15.789 841.7 0.0220
IS.869 842.0 0.0219
15.880 845.1 0.0219
15.785 848. 0.0218
ISS.10 848.6 0.0218
14.772 8412 0.0217
12.849 816.0 0.0217
8.072 742.8 0.0217

Datapoint
or

St1atoInt EFETD I cW
DP4 0.0 CY4
SP42 0.0ICyS
SP43 SOA I CyS
SP44 94.9/ CyS
SP4S 184.9/CyS

Burnup -GWd/MTU
T-Fue - F
Spec VoL -fIe'JIbm
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Table 446. Burnup.and TE Feedback Prameters by Axal Node for Assembly D21

Axial Burmup DP4 to SP42
Hode &L Spre.ol ime

1 3264 856.3 0.0231
2 .SA30 IOISA 0.0230
3 6527 1084.0 O229
4 7.047 1109.1 O.229
S 7292 11152 OA228
6 7.426 1114.5 0.0227
7 7532 11122 OA226
8 7.646 1110.9 0.0225
9 7.774 11112 0.0224

10 7.882 11122 OA223
11 7.949 1113A 0.0222
12 7.964 1114A 0.0222
13 7.916 1114.0 0.0221
14 7.803 11112 0.0220
IS 7.601 1103.1 0.0219.
16 7.154 1078.t 0.0218
17 6.083- IOIIA 0.0218
18 3.661 841.1 0.0217

Burnup SP42 to SP43
,SP43 TLbel fimViol
3.t80 837.8 O.231
6AS4 9712 0.0231
7.788 1036.8 0.0230
8.456 10763 0.0229
8.786 1098.5 0.0228
8.956 1105.6 0.0227
9.054 1100. 0.0226
9.136 10863 0.22S
9.227 1071.6 0.0224
9.316 1062.1 0.0223
9388 1060.7 0.0223
9A32 10672 0.0222
9A22 1077.0 0.0221
9332 1082.4 0.0220
9.111 1076.0 0.0219
8.579 1051A 0.0218
730S 994.9 0.0218
4A16 8503 0.0217

Burzup SP43 to SP44
'SP44-_ T-Fbee SpecVgI
4.4SI 540.0 0.0231
7388 964A 0.0230
8.918 1019.0 0.0229
9.697 1047.6 0.0Q28

10.085 1059.9 0.0227
10273 1060.6 0.0227
10361 1052.7 0.0226
10.414 1038.9 0.0225
10.473 1023.6 0.0224
10S40 1011.8 '0.0223
10.609 1006. 0.0222
10.667 1006S 0.0222
10.681 1010.7 0.0221
10.60S 10133 0.0220
10370 10085 0.0219
9.773 989. 0.0219
8337 9442 0.0218
5.062 822.6 0.0217

Axhia

1
2
3
4
S
6
7

. 8
9

10
11
12
13
14
IS
16
17
18

Burnup SP44 to SF4S
,MME TfItel Spec.Vol

5.744 886.7 0.0231
9.424 1008.0 0.0230

11277 1053.7 0.0229
12.179 1068.8 0.0228
12.591 1071.6 0.0227
12.755 10683 0.0227

12.803 10599 0.0226
12.20 10472 0.022S
12.862 10333 0.0224
12.938 1022.6 O.022
13.038 1017.7 0.0222
13.136 1019.7 0.0221
13.181 10272 0.0220
13.114 103S2 0.0220
12.849 1038.0 0.0219

12.47 1028.9 0.0218
10.42S 990.3 0.0217
6.402 866.8 0.0217

Datapoint
or

sntegpoht ETfD lIcy e
DP4 0.0I CY4

, SP42 0.O/CS
SF43 5.4 I CyS
SP44 94.9 1CyS
S 45 184.91 CyS

Burcup -GWdIMTLJ
T-Fud - or
Spc. VoL -fP/Ibm
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Table 447. Bumup and TH Feedback Psrameters by Axial Node for Assembly D25

Axia

1
2
3
4
S
6
7

9
10
11
12
13
14
15
16
17
1i

Buroup DP4 to SP42
SMEL T-Fuel pspeVal
4.613 971.1 0.0236
7AU8 11652 0.0235
89.35 12412 0.0234
9AS8 1266.8 0.0233
9.747 12713 0.0231
9.899 12683 0.0230

10.000 1262. 0.0229
10.077 1256.5 O228.
10.137 12SO5. OM"27
10.186 1246.7 O.O22
10228 1246.0 0.0224
10.257 12483 0.0223
10271 125.6 0.0222
10243 12S63 0.0221
10.093 1253.0 0.0220
9.612 1229.6 0.0219
8.314 IISS.7 0.0218
S.138 950.1 0.0217

Buraup SP42 to SP43
SP-43 T-FLel fSM
5.001 731.9 0.0226
L.112 809A. 0.0225
9.627 849.0 0.022S

10342 8733 0.0224
10.682 886.2 0.0224
10.85S 8902 0.0223
10.954 887A 0.0223
IIO1.S 580.7 0.0222
II.OS7 8733 0.0221
11.095 868.0 0.0221
11.136 8662 0.0220
11.176 867.7 0.0
11203 870.1 0.0219
11.181 8703 0.0219
11.015 .864.6 0.0218
IOA81 8493 0.0218
9.058 814.7 0.0217
S.M99 732.6 0.0217

Emup SP43 to SP44
4- :IueL Spe

5362 734.9 0.0225
8.705 808.9 0.022

10345 843.9 0.0225
11.129 861A 0024
11S03 868A 0.0223
11.688 868.6 0.0223

-11.782 .864.0 0.0222
11.828 856.7 0.0222
11.8S3 848.7 0.0221
11.880 842.1 0.0221
11.916 838.1 0.0220
11960 836.8 0.0220
I1S94 836.8 0.0219
11.974 83S.9 0.0219
11.796 831.2 0.0218
11220 818.9 0.0218
9.695 790.1 0.0218
5997 718.7 0.0217

Axi

1*
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

Bunup SP44 to SP4S
SP45 T-rud SLecLVol
6.192 768.0 0.0226

10.018 8463 OA225
11.868 875.6 0CA22
12.733 88S.S 0Q224
13.124 887.1 0.0223
13.297 884.6 0.0223
13369 879A 0.0222
13396 872A4 0.0222
13.410 8652 0.0221
13A37 8S9A 0.0221
138S 856A 0.0
13.543 856.5 0022O
13S88 8S8.8 0.0219
13.S68 8613 0.021U
13368 861.0 0.0218
12.721 8S3.0 0.0217
11.011 827A 0.0217
6.839 7493 0.0217

Datapoint
or

$ttepaint EFPDn /.We
DP4 0.0 Cy4
SP42 0.0I CyS
SF43 50.4/CyS
SP44 94.9 /CyS
SP45 184.9 CyS

Burnup - GWdWMWU
*T-Fued - T

Spec VoL -fP/Ihbm

BDOOOOOOO-01717-5705-00070 REV 00 75 April 17, 1998



Table 4-48. Burnup and TH Feedback Parameters by Axial Node for Assembly D28

I
2
3

.4
S
6
7.
8
9

10
11
12

* 13
14
is
16
17
18

Burnup DP4 to SPF4
,OL T.rcel Spe
3.193 849.0 0.0230
5.277 1002.9 0.0229
6.315 10683 0.0229
6.794 1090.7 0.0228
7.008 1095.2 0.0227
7.111 1093.1 0.0226
7.171 1088.7 0.0225
7.208 1083A 0.0224
7.230 1078A 0.0224
7245 1074.7 0.0223
7.2S6 10733 0.0222
7.267 10742 0.0221
7272 1076.8 0.0220
7251 1078.7 0.0220
7.138 1074.9 0.0219
6.778 1054.9 0.0218
S.822 993.7 0.0218
3.5S0 832.0 0.0217

Burnup SP42 to SP43
_A Tn-el .

4M8 934.7 0.0237
6.655 1105.6 0.0237
8.007 1191.0 0.0235
1.685 1244.0 0.0234
9.015. 12743 0.0233
9.168 1285.1 0.0231

-9.2 1279.7 0.0230
9.220 1264.1 O.0229
9.198 1247A 0.0227
9.190 12374 0.0226
9.212' 1237A 0.022S
9.26S 1247,0 0.0224
9.326 1260.6 0.0222
9337 1266.7 0.0221
9.201 1257.8 0M20
8.729 1224.2 0.0219
7.501 11482 0.0218
4.S97 960.5 0.0217

uranup SP43 to SP44
,L -eil Sp.l

4.800 935.6 0.0236
7909 1093.0 0M35
9.523 1164.6 O O234

103S0 1202.3 0.0233
10.7S9 1219.1 0.0232
10940 1221A 0.0230
10984 1212.9 0.0229
10.947 1196.9 0.0228
10.886 11792 0.0227
I0.8S3 116S.9 0.0225
10.873 1159.t 0.0224
16.948 1161.1 O.OQ23
11.043 1166.6 0.0222
11.075 1169.5 0.0221
10.921 1162.S 0.0220
10362 1137A 0.0219
8.918 1076.9 0.0218
SA90 919.9 0.0217

I
2
3
4
5
6
7
8
9.

10'
11
12
13
14
15
16
17
18

Burnup SP44 to SP4S
GAM T-bel Se.L
6.542 989.8 0.0237

10.632 11392 0.0236
12.675 11969 0.023S
13.668 1217.7 0.0233
14.113 M3.1 0.0232
14.267 1220.8 0.0230
14264 12122 0.0229
14.186 11983 0.0228
14.109 11832 O.Q227
14.096 1171.8 0.0225
14.16S 11672 0.0224
14297 1171.0 0.0223
14A36 1181.1 0.0222
14A81 1191.0 0.0221
14.290 1193.9 0.0220
13.590 1180.7 0.0219
11.765 1130.7 0.0218
7333 9733 0.0217

. 0

Datapoint
or

State2gnt EFPDECele
DP4 0.0 ICy4
SP42 0.0ICyS
SP43 SO /CyS
SP44 94.9 CyS
SP45 184.9 1CyS

Burnup -GWd/MTU
.-T-Fuel -9

Spec. Val. -fe/Ibhm
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Table 449. Burmup and TH Feedback Parameten by Axial Node for Assembly D29

1
2
3
4
5
6
7.
g
9

10
11
12
13
14
1s
16
17
18

Burup DP4 to SP42
1MML TLFyel Efglr
3.494 878A 0.0232
5.855 IOS22 0.0231
7.076 1123A 0.0230
7.635 1147.0 0.0229
7.876 IISI.1 0.0228
7.990 11482 0.0227
8.0S3 1143.0 0.0226
8.091 1137.1 O0.225
8.110 11313 0.0224
8.119 1127.0 0.0224
8.129 112S3 0.0223
8.141 1126A 0.0222
8.155 11295 0.0221
8.144 1132.3 0.0220
8.039 11293 0.0219
7.667 11093 0.0218
6.632 10463 0.0218
4.083 871.1 0.0217

surup SP42 to SP43
-SP-43 TEFmeL SpiC&l
3.910 754.0 Ol228
6.585 858.7 0.228
8.032 926.6 0.0227
8.751 972.8 0.0227
9.084 998A 0.0226
9237 1007.S 0.0225
9304 1005.9 0.0224
9323 9983 0.0224
9321 989.6 0.0223
9319 984.1 0.0222
9334 983.9 0.0222
9368 9882 0.0221
9AO5 993.6 0.0220
9A06 994.8 0.0219
9278 986A 0.0219
8.826 9622 0.0218
7.611 910.0 0.0218
4.679 789.0 0.0217

Bumup SF43 o S44
SP44- T SpeVoI
4.303 760.5 0.0228
7264 863.6 0.0227
8.90S 9225 0.0227
9.745 955.3 0.0226

10.140 969A 0.0226
1031S 972.1 0.0225
10379 967.5 0.0224
10.382 9S8.6 0.0223
10359 948.8 0.0223
10.344 941.0 0.0222
10357 937.0 0.0221
10.401 936.7 0.0221
IOA52 938.1 0.0220
IOAS8 937.6 0.0219
10311 931.0 0.0219
9.798 912.7 0.0218
8A40 871A 0.0218
5.189 768.5 0.0217

1Ail

2
3
4
5
6
7
9
9

10
11
12
13
14
IS
16
17
18

Burmup SP44 to SP4S
JPM45 TLel F"eDVl
5244 807.8 0.0228
8.826 918.6 0.0228

10.783 962.0 OA227
11.757 978.5 0.0226
12.187 982A 0.022S
123S4 980.7 0225
12.395 975.3 0.0224
12.378 967.1 0.O023
12349 95.82 0.2
12.34S 9512 0.0222
12382 947.9 0.0221
12A52 949.1- 0.0220
12522 9532 0.0220
12.528 9S72 0.0219
12348 956.6 0.0218
11.733 94S3 0.0218
10.121 909.1 0.0217
62S0 804.5 O0217

Datapoint
or

Stfeaipnt EFEPDIcdle
.DP4 0.0 /Cy4
SP42 O.0ICyS
SP43 SOA504IyS
SP44 949 ICy5

,SP4S 184.91 CyS

BOOOOOOO.01717-6705-00070 REV OO
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Table 4-SO. Burnup and TH Feedback Parameters by Axial Node for Assembly E4

Axal

1
2
3
4
S
6
7
8
9

10
11
12
13
14
Is.
16
17
18

Burnup SP42 to SP43
.P4L Tul Spol

1.060 10512 0.0242
1.599 1249.5 0.0241
1.972 13t0.3 0.0239
223 1465.7 0.0238
2.360 1508.7 0.0236
2A12 IS20-5 00234
2.402 IS14.0 0ot33
2.352 14962 0.0231
2.296 1474.7 029
2.262 1459.7 0.228
2.265 14572 0.0226
2303 1466.6 0.022S
2.356 1479.S 0.0224
2.386 1483.9 0CA
2.360 1471.9 00221
2.246 14292 0.0219
1.985 1332.7 0.0218
IA06 11212 0.0217

Burnup SP43 to SP4
-SP44 :Lual
2.050 1065.6 0.0242
3.112 1266.1 0.0241
3.830 1388.1 0.0239
4290 1453.7 0.0238
4.531 1478.7 0.0236
4.621 1482.5 0.0234
4.S97 1473.5 0.0232
4.503 1455.5 0.0231
4.395 14324 0.0229
4.327 1413.7 0.0228
4.323 14045 0.0226
4.383 1404.9 0.0225
4A71 1410.7 0.0224
4521 1412.8 0.0222
4470 1401.0 0.0221
4.253 13629 0.0220
3.750 1276.3 0.0219
2.637 1082.6 0.0218

Buraup SP44 to SF4S
SP45 TPel Sime.Val
4.331 1140. G 0.0245
6.71 1356.9 0.0243
7.879 1450.9 0.0241
8579 1478.S 0.0240
8.878 1486.6 0.0238
8.941 1485.7 0.0236
8.861 1477.8 0.0234
8.716 1463.8 0.0232
8S590 1447.9 0.0230
8546 143.5 O.0228
8.601 1430.1 0.0227
8.732 1433.6 0.022S
8.874 1443.5 0.0224
8.936 14S3.0 0.0222
8.828 14S3.8 0.0221
8.420 1434.6 0.0219
7444 1367.6 0.0218
S210 11S82 0.0217

Table 4-SL Burnup and TH Feedback Parameters by Axial Node for Assembly E6

1
2
3
4.
5
6
7
9
9

10
11
12
13
14
IS
16
17
18

Burnup SP42 to SP43
Rfl TLEuel gmY"
1.049 1046.5 0.0242
1.573 1239A 0.0241
1.951 1372.1 0.0239
2211 1460A 0.0238
2355 1505.7 0.0236
2.412 15192 0.0234
2.403 1513.3 0.0233
2.354 1495.7 0.0231
2.299 14742 O.O29
2.267 14S9.9 0.0228
2274 1458.9 0.0226
2320 1470.9 0.0225
2.382 1485.7 0.0224
2420 1492A4 0.0222
2.397 14813 0.0221
2.275 1437.9 0.0219
2.000 1336.8 0.0218
1.428 11282 0.0217

Burnup SP43 to SP44
-S44 T-e Spsec.Vo
2.024 1057.9 0.0242
3.051 1252.1 0.0240
3.77S 1374A 0.0239
4248 1441.7 O.37
4A99 1469.0 0.0236
4.594 1473.8 0.0234
4574 1464.7 0.0232
4479 1445A 0.0231
4.372 1421A 0.0229
4.306 1402.9 0.0228
4.309 13945 00226
4.381 1396.6 0.0225
4A8S 1404.5 0.0224
4349 1408.8 0.0222
4CM0 13982 0.0221
4278 1359.5 0.0220
3.755 12712 0.0219
2.662 1082.5 0.0218

Burnup -SF44 to SF45
SPw4s T-Vvel Se
4.67 1131A 0.0244
6A34 1340.9 0.0243
7.755 1438.0 0.0241
8A81 14684 00239
8.796 14773 0.0237

8.866 1476.7 0.0235
8.787 1468A 0.0233
8.638 1453.8 0.0232
8507 1437A 0.0230
8461 1424.7 0.0228
852S 1419.5 0.0227.
8.673 1423.7 0.0225
8.41 1434.9 0.0224
8.928 1445.8 0.0222
8.833 1447.7 0.0221
8414 1428.5 0.0219
7411 13593 0.0218
5.223 1155 2 0.0217

Datapoint
or

Stategot EFPp I EQ1
SP42 0.OlCyS
SP43 5OAICyS
SP44 94.9 1CyS
SP45 184.9 CyS

Burnup i~wdwMTu
T-FueI o
Spec.Vol. *fe/Ibm
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Table 4-52. Bumup and TB Feedback Parameters by Axial Node for Assembly EIO

1
I
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

Burnup SP42 to SP43
.U O -Tiel SpVl
1.020 10342 0.0241
1.548 1230.1 0.0240
1.916 3359.1 0.0239
2.163 1443.3 00237
2.297 1486.8 0.0235.
2.351 IS00.4 0.0234
2.346 1495.7 0.0232'
2.307 1480.4 0.0230
2.261 1461.6 0.0229
2.232 1448.3 0M0227
2231 1444.5 0.0Q26
2.257 1449.8 0.022S
2.293 1458.1 0.0223
2.310 14592 0.0222
2279 1444.5 0.0221
2.166 1401.1 0.0M19
1.910- 1306A 0.0218
1.347 1100.7 0M17

Bumup SP43 to SP44
-IP44 T-ftel SLe~ea
1.!77 1049.8 0.0241
3.014 1247.9 0.0240
3.720 1367.6 .0.0239
4.171 1431.5 0.0237
4A07 1457.4 0.0235
4A96 1461.8 0.0234
4A83 1453.7 0.0232
4.409 1436.9 0.0230
4.322 1416.7 0.0229
4.262 1400.0 0.0227
4253 1390.5 .0226
4.292 1388.S 0.0225
4.350 13902 0.0223
437S 1388.6 0.0222
4.314 1375.1 0.0221
4.101 1337.6 0.0220
3.610 1253.2 0.0218
2.530 106S.0 0.0218

Buroup SP44 to SP45
_ X-iZel 92MV6l

4.197 1130.3 0.0244
6.385 1343A 0.0242
7.661 1436.0 0.0241
8.338 1462.1 0.0239
8.627 14683 0.0237
8.695 1466.6 0.023S-
8.635 14592 0.0233
8.522 14473 0.0231
8.422 1434.1 0.0230
8.383 14233 0.0228
8.420 1418.1 0.0227
8.511 1419.8 0.0225
8.606 1426.7 0.0224
8.632 14333 0.0222
8.511 1432.7 0.0221
8.115 1413.8 0.0219
7.169 1343.7 0.0218
S.007 1140.2 0.0217

Table 4-53. Burnup and TB Feedback Parameters by Axial Node for Assembly E12

'Node
A~I
1
2
3
4
5
6
7
8
9

10
11
12
13
14
IS
16
17
18

Barnup SP42 to S843
S43L T.ael &="
1.155 1088.4 0.0241
1.691 1280.8 0240
2.016 1394A 0.0239
2.229 1466.0 0.0237
2.3S2 1504A 0.0235
2396 1513.7 0.0234
2.352 1497.1 0.0232
2.231 1453A 0.0230
2.11t 1410.7 0.0229
2.067 1389.7 0.0228
2.076 1389.8 0.0226
2.157 1414.8 O.022S
2.303 1461A 0.0224
2.389 14843 0.0222
2379 1476.9 0.0221
226S 143S.0 0.0219
2002 1337.8 0.0218
IA41 11332 O0217

Burnup SP43 to SP44
bim4 T-rvel Sreecof
2.224 1096.1 0.0241
3.274 1287.S 0.0240
3.896 13912 0.0238
4.290 1448.4 0.0237
4.510 1472.7 0.0235
4.583 14752 0.0233
4.501 1459.6 0.0232
4278 1421A 0.0230
4.057 1376.8 0.0229
3.951 1350.3 0.0227
3SS7 13422 0.0226
4.092 13S3.0 0.022S
4348 1382.4 0.0224
4.S06 14039 0.0222
4A89 1399.6 0.0221
4274 1362.7 0.0220
3.769 1276.5 0.0219
2.693 1089A 0.0218

Burnup SP44 to SP4S
_ Sel ecVl

462 1157A 0.0244
6.78 1356A 0.0242
7.937 1443.8 0.0241
8.S48 1472.7 0.0239
8.807 1482.6 O.237
8.802 1482.6 0.0235
8583 1469.5 0.0233
8235 14392 0.0231
7.942 1404.4 0.0230
7.86S 1383.5 0.0228
7.999 1376.9 0.0227
8293 1390.4 0.022S
8.686 1423.6 0.0224
8.905 1446.3 0.02
8.846 14S13 0.0221
8.440 1432.8 0.0219
7.460 136S.6 0.0218
S293 1162A 0.0217

Datapoint
or

Statephn Fl w IECyle
SP42 0.0/ CyS
SP43 50AICyS
SP44 94.9lCyS
SP45 184.9lCyS

Burnup .. GWCIMTU
T-Fuel . -'I
Spec. Vat -ft'/Ibm
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Table 4-54. Burnup and TR Feedback Parameters by Aial Node for Assembly E14

Axial

1
2
3
4
S
6
7
8
9

10
11
12
13
14
is
16
17
18

Buraup SP42 to SP43
JMM T-Fiel ftLU
0.859 9662 0.0240
1.392 1170.8 0.0239
1.781 13073 0.0238
2.04S 1397A 0.0236
2.191 1444.9 0.0235
2.254 1461.8 0.0233
22S7 1459.6 0.0232
2224 1446.1 0.0230
2.185 1429.9 0.0229
2.163 1419.1 0227
2.171 1418.6 .0n226
2208 1427.5 0224
2257 14393 OA223
2.285 1443.7 O.0222
2.255 14303 Of020
2.127 1383.6 O0.219
1.S32 1276.0 0M18
1222 IOS3.S 0.0217

Bnrup SP43 to SP44
-SP44 T-Fnel fpee.
1.659 976A 0.0239
2.690 11793 0.0238
3423 1301.9 0.0237
3.895 13682 0.0235
4.145 13963 0.0234
4247 1403.1 O032
4246 1396.0 0M31
4.182 1380.1 0.0229
4.105 1361.6 0.0228
4.058 13469 0.0227
4.064 1339.7 0.022S
4.122 13402 0.0224
4201 13449 0.0223
4245 13462 0.0222
4.190 1334.S O.220
3.958 1296.4 0.0219
3AI2 1207.4 0.0218
2271 1011.9 0.0218

Burnup SF44 to SF4S
ML5 T-L el Spec.Val
3.523 1053.0 0.0241
5.6S8 1264.0 0.0240
6.970 1359.6 0.0238
7.682 1394.1 0.0236
7.996 1403.1 0.0235
8.08S 1402.6 0.0233
.044 1395.6 0.0231

7.944 1383.6 0.0230
7.853 1370.0 0.0228
7.82 IS9.0 0.0227
7.876 13S4.3 0.0226
7.989 1357.6 0.0224
8.114 1366.7 0.0223
8.172 1375.7 0.0222
8.069 1376.7 0.0220
7.660 1356.5 0.0219
6.656 1281.5 0.0218
4AS1 1080.5 0.0217

Table 4-SS. Burnup and TH Feedback Parameters by Aial Node for Assembly E17

NA&~

1
2
3
4
S
6
7
8
9

10
11
12
13
14
iS
16
17
18

Burnoup SP42 to SP43
SP-43 T.Fbel SgeLVot
l.1SI 1088.4 0.0242
1.726 1295.0 0.0241
2.073 4ISS.9 0.0239
2.298 1491.6 0.0238
2.428 1528.0 0.0236
2A71 1536.8 0.0234
2.420 1518.6 0.0232
2.286 1473.2 0.0231
2.160 1426.9 0.0229
2.105 14043 0028
2.117 1405A 00227
2210 1434.S O225
2373 1484.5 0.0224
2.471 1508.7 OM022
2.4C4 1502.0 0.022
2346 1462.1 00220
2.066 1360.6 0M018
157 1138.9 0.0217

Buroup SF43 to SP4"
SP"4 M-CIl 1
2.219 10973 0.0242
3342 13013 0.0241
4.005 1411.0 0.0239
4A20 1470.0 0.0237
4.651 14923 0.0236
4.724 1494.7 0.0234
4.630 1478.4 0.0232
4.384 14403 0.0231
4.142 1392.7 0.0229
4.027 1364A 0.0228
4.038 13S6A 0.0226
4.193 1369.3 0.022S
4A78 1402.2 0.0224
4.657 1426.1 0.0222
4.646 1422.7 0.0221
4A24 1385.8 0.0220
3.890 1295.7 0.0219
2.725 1094.9 0.0218

BuMp SP44 to SF4S
,P4 T-ftl V
4.617 1159.0 0.024S
6.917 1367.9 0.0243
8.128 1455.6 0.0241
8.765 1484.9 0.0239
9.031 1495.0 0.0237
9.01S 149S3 0.023S
8.773 1481.8 0.0233
8395 1449.7 0.0232
8.082 1414.1 0.0230
8.006 1391.5 0.0228
8.163 13842 0.0227
8.494 1398.8 0.0225
892S 1433.0 0.0224
9.167 1457.S 0.0222
9.111 1463.6 0.0221
8.694 1445.7 0.0219
7.670 13802 0.0218
5350 1166.8 0.0217

Datapolnt
or

Stanttgott EFPD h
* SP42 0.0 ICyS

SP43 0A./CyS
SP44 94.91CyS
SP45 184.9 CyS

Burnup *GWd/MTU
T-Fuet -
SP=c VaL -tWI Ibm
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Table 4-56. Burmp and T Feedback Parameters by Aslal Node for Assembly E9

Asial Bumnup SF42 to SF43
lftd &IL T-Fmel Spci l

1 1.073 1057.7 0.0243
*2 1.689 12189 0.0242

3 2.071 14143 0.0240
4 2.319 14972 0.0233
5 2A465 15372 0237
6 2.522 1549.7 0.235
7 2L4S 1535.6 0.0233
8 , 2.366 1497.0 0.0231
9 2.2S4 14S6.6 0.0230

10 2.208 1438.0 0.0228
11 2.227 1440.7 00227
12 2.322 1468.7 O0225
13 2.435 15142 O.224
14 2.580 1537.0 0.022
1S 2.566 1528.4 0.221
16 2A428 14342 O.022
17 2.100 13702 01X218
18 1411 1122.1 0.0217

Burnup SP43 to SP44
-SP-44 LT ~l
2.064 1063.6 0.0242
3.249 1278.6 0.0241
3.963 1393.7 0.0239
4.41O 1456.0 0.0237
4.663 1481.1 0.0236
4.756 1484.8 0.0234
4.686 1471.0 0.0232
4A67 1435.9 0.0231
420 . 1392.8 0.22
4.1S4 1367.8 O.O28
4.175 13612 O0.026
4.332 1373.5 O.022S
4.611 1404.5 0024
4.784 1426.4 0.0222
4.763 1422.0 0.0221
4S12 1383.1 0.0220
3.906 12863 0.0219
2.619 1072.2 0.0218

Burnup SF44 to SP4S
SRA Mdue SDML~
4289 1125.1 0.0243
6.668 1337.1 0.0242
7.943 1429.8 0.0240
8.618 1459.9 0.0238
8.913 1469.7 O0237
8.931 1470.3 0.0235
8.730 14S83 0.0233
8395 1429.1 0.0231
8.117 139S.S 0.0229
8.060 1374A 0.0228
8.217 1367.6 0.0227
8.536 1331.6 0.0225
8.952 1414.4 0.0224
9.186 1437.4 0.0222
9.123 14433 0.A221
8.679 1426.0 0.0219
7.S71 1356.1 0.0218
S.098 1137.8 0.0217 I

Table 4-67. Burnup and Ti FeedbackParameters by Axial Node for Assembiy E23

1

2
3
4
5
6
7
8
9

10
11
12
13
14
IS
16
17
It

BDrnup SF42 to SP43

1.009 1031.4 0.0242
1.572 1239.9 0.0241
1.995 1388.0 0.0240.
2291 1488.5 0.023t
2.457 1S35.6 0.0236
2-51S IS48.8 0.0235
2.470 IS32.1 00233
2.336 14882 0.0231
2.211 1443.1 0.0230
2.1S8 1421.7 0.228
2.179 1425.7 0.0227
2.286 14583 0.0225
2.46S 1509.8 0.0224
2.S73 IS36,2 0J222
2.564 S2839 0.221
2A26 1484.9 0.0220
2.109 13743 0.0218
IA61 1139.S 0.0217

Burnup . SP43 to SP44
-SMP44 T-Ftd Spe gIt
1.949 10433 0.0242

*3.047 12SI. 0.0241
3.8S1 138S.8 0.0239
4386 1460.6 0.0237
4M672 1488A 0.0236
4.769 1492.6 0.0234
4.684 1477.0 0.0232
4A37 1438.7 0.0231
4.194 1390.8 0.0229
4.084 1363.0 0.0228
4.109 136.S 0.0226
4286 1371.8 0.022S
4.S96 1407. 0.0224
4.793 1432.9 0.0222
4.781 1429.9 0.0221
4.S30 13912 0.0220
3938 1294.9 0.0219
2.713 1088.2 0.0218

Burmup , SFP44 to SF45
_P45£ _ T-Fael E~ie.Val
4.120 1S1 0.0244
6A10 1338.6 0.0243
7.849. 14412 0.0241
8.6S0 1472.9 0.0239
8.984 1483.6 0.0237
8.997 1484.3 0.0235
8.764 1470.8 0.0233
838S 14382 0.0231
83.073 1401.1 0.0230
8.008 1377.5 0.0228
8.188 . 13703 O0.227
8.50 13862 0.0225
9.016 14223 0.024
9282 1448.1 0.0222
9227 1455.1 0.0221
8.774 14373 0.0219
7.671 1368.9 0.0218
5273 1IS3.9 0.0217

Datapoint
or

Stst2oInt EEPD /LVyce
SP42 0.oICyS
SP43 SO4/ICyS
SP44 94.9,/CyS
SP45 184.9 CyS

! Burnup
T-FudI
Spec VoL -fe5 ibhm
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Table 4-58. Burnup and TH Feedback Parameten by Axial Node for Assembly E27

Node
1
2
3
4
S
6
7
a
9

10
11
12
13
14
IS
16
17
18

Burnup SP42 to SP43
JM4 T-Fvel EtSrSC
0.696 896.0 O.0238
1.197 1094.8 0.0237
1.S92 1234.6 0.0236
1.871 1330A 0.0235
2.028 1382.0 O0.03
2.09S 1401.6 0.0232
2.098 1399.5 0.0230
2.063 1384.6 0.0229
2.022 1367.6 0.0228
2.003 1357.9 0.0226
2.018 1359.9 0.022S

2.06S 1372.9 0.0224
2.124 1388.6 0.0223
2.156 139S2 0M21
2.125 13812 0.0220
1.992 1332.3 0.0219
1.688 1222.6 0.0211
1.076 996.9 00217

Burnup SP43 to SF44
SP44 TE-nuL Spel
1348 906.7 O0236
2.313 11053 0.0236
3.049 1229.1 0.023S
S.S43 12985 0.0233
3.808 13283 O0.232
3S9S 133S.8 0.0231
3.912 1328.9 O.0229
3.84S 1312.8 O.028
3.766 12943 O0.227
3.723 1280A 00226
3.739 1274.6 0.22
3.812 12772 0.0223
3.907 1284.0 0.0222
3.959 12869 0.0221
3.904 1276.0 0.0220
3.667 1238.7 0.0219
3.118 115.6 0.0218
1.992 956A 0.0218

BuMrUp SF44 to SF45
, T4S T-Fnel Srse.Vol
2.899 982.0 0.0237
4.889 1192.1 0.0237
6.183 12853 0.0235
6.912 1319.9 0.0234
7.238 1330.6 O032
7330 13305 0.0231
7286 1322.8 0.0230
7.184 1308.8 0.0228

'7.096 1292.8 0.0227
7.080 12803 0.0226
7.151 12753 0.0224
7287 1279.7 0.0223
7A28 1290.9 0.0222
7A92 1301.6 0.0221
7387 1302.8 0.0220
6.979 12819 0.0219
5.997 1209A 0.0218
3.879 1017.7 0.0217

Datapoint
or

Stgttgnt EFPD I Qele
SP42 0.0I CyS
SP43 SOA4 ICyS
SF44 949CyS
SP45 184.91CyS

Burnup, - GWdlhff
T-FueI -FT
Spec. Vol. *.-WI3/bz
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Table 4-59. Rod Insertion Titn by Axial Node for Assemlb4 Al

Axial Time Rod Inserted (EFPD)
I Sde (P39 to SP40 SP40 to P41

1 863 333
2 56.: 1i8
3 OA o0
4 0.0 0.0
5 0.0 0.0
6 0.0 0.0
7 0.0 0.0
I 0.0 0.0
9 0.0 0.0

10 0.0 0.0
11 0.0 0.0
12 0.0 0.0
13 0.0 0.0
14 0.0 0.0
IS .0.0 0.0
16 0.0 0.0
17 b.0 0.0
is 0.0 0.0

Table 4.60. Rod Insertion Time by Axial Node for Assembly A2

Axial Time Rod Insert (EFPD)

1 34.1
2 19.2
3 0.0
4 0.0

6 O'.0
7 0.0
8 0.0
9 0.0

10 0.0
II 0.0
12. 0.0
13 0.0
14 0.0
is 0.0
16 0.0
17 0.0
18 0.0

Datapoint
or

Staftepfnt EFPI/2le.
SP39 0.0ICyl*
SP40 86.7O/C1
SP41 303S1C.yl
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Table 4-61. Rod Insertion Tlme by Asial Node forAssembly AS

AtIal Time Rod Inserted (EFPD)
fldef SP40 to SP41
1 32.8
2 18.0
3 0.0
4 0.0
S 0.0
6. 0.0
7 0.0
8 0.0
9 0.0

10 0.0
11 .0.0
12 0.0
13 0.0
14 0.0
iS 0.0
16 0.0
17 t.O
18 0.0

Table 4-62. Rod Insertion Time by Axial Node for Assembly A7

AJz Time Rod ILserted (EFPD)
Soe SP39 to SP40 (;P40 to SP41

1 863 193.3
2 57A 753
3 OA 34.5
4 0.0 353
5 0.0 36.0
6 0.0 36.1
7 0.0 35.8
8 0.0 353.
9 0.0 35.0

10 0.0 35.0
11 0.0 3SA
12 0.0 36.1
13 0.0 36.6
14 0.0 3C.6
IS 0.0 36.0
16 0.0 34.8
17 0.0 34.2
Is . 0.0 SA

Datapoint
or

Statepolnt MD/ys
F9 0.0 ICyl

SP40 86.7ICY1
SP41 3035ICy1
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Table 4-63. Rod Insertion Time by Axl Node for Assemby A16b*

Axil Time Rod Inserted (EFD)
fi& SP40 to S;P41 SP41 to (;P42

1 194.1 57A
2 77.8 152
3 37.0 4A
4 38.1 0.0
S 39.0 0.0
6 393 0.0
7 389 0.0
8 383 0.0
9 37.8 0.0

10 38.0 0.0
11 38.7 0.0
12 39.8 0.0
13 40J 0.0
14 40.8 0.0
15 40.0 0.0
16 38.5 0.0
17 37.6 0.0
18 59 0.0

s assmbly h lbed A16 for cycle 1.

Table 4-64. Rod Insertion Time by Axial Node for Assembly AMS

Axal Time Rod LiscrtWd (EFD)
Node M93 to SP40 SP40 to SP41

1 0.0 0.0
2 0.0 0.0
3 0.0 0.0
4 0.0 0.0
S 0.0 0.0
6 0.0 0.0
7 0.3 1.2
8 2.5 268
9 53 IISA

10 673 196.9
11 86.7 216.8
12 83.2 201.6
13 78.0 1243
14 57A. 34.0
IS 0.0 1.2
16 0.0 0.0
17 0.0 0.0
18 0.0 0.0

Datapolnt
or

2ikeplu EFPDLv ~et
SP39 0.0 Cyl
SP40 86.7ICy1
SP41 303SICy1
SP42 0.0 ICyS
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Table 4-65. Rod Insertion Time by Axial Node for Assembly A22

Axial Time Rod liserted (EFID)
MP9 to SP40

1 86.3
2 573
3 0.4
4 0.0
5 0.0
6 0.0
7 0.0

.8 0.0
9 0.0

10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
IS 0.
16 0.0
17 0.0
18 0.0

Table 4-66. Rod Insertion rime by Axial Node for Assembly B28

Axial Time Rod Inserted (EFD)
e EP42 to SP43 SF oP SP44 to SP45

I 0.0 0.0 0.0
2 0.0 0.0 0.0
3 0.0 0.0 0.0
4 0.0 0.0 0.0
5 0.0 0.0 0.0
6 0.0 0.0 9.9
7 0.0 0.0 343
8 26.7 18.8 57.9
9 50. 445 90.0

10 SOA 44.5 90.0
11 5OA 44.5 53.6
12 OA 44.5 32.9'
13 2.0 6.3 72
14 0.0 0.0 0.0
IS 0.0 0.0 0.0
16 0.0 0.0 0.0
17 0.0 0.0 0.0
18 0.0 0.0 0.0

Datapoint
or

fitategint EM-D/QYet
SF39 O.0/Cyl
SP40 867 1Cyl
SP42. 0.0 CyS
SP43 50./CyS
SP44 94.9 ICyS
SP4S 184.9/CyS
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Table 4-67. Rod Insertion Time by Axial Node for Assembly CS

Axial Time Rod tiserted (MD)
ER& SP4to SP43 to SP44 Mdj to SP45

I SOA 44.5 82.5
2 50.4 39.8 26.8
3 7.6 2A 0.0
4 0.0 0.0 0.0
S 0.0 0.0 0.0
6 0.0 .0.0 0.0
7 0.0 0.0 0.0
8 0.0 0.0 0.0
9 0.0 0.0 0.0

1o 0.0 0.0 0.0
11 0.0 0.0 0.0
12 0.0 0.0 0.0
13 0.0 0.0 0.0
*14 0.0 0.0 0.0
15 0.0 0.0 0.0
16 O.0 0.0 0.0
17 0.0 0.0 0.0
18 0.0 0.0 0.0

Table 4-68. Rod Insertion Time byAxialNode forAssembly C8

Axial Time Rod Inserted (MD)
lodt to SP42

1 217.5
2 34.7
3 0.O
4 0.0
S 0.0
6 0.0
7 0.0
8 0.0
9 0.0

10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
IS 0.0
16 0.0
17 0.0
18 0.0

Datapoint
or

Statevofnt EFDClIre~
DP4 0.0 ICy4
SP42 G.OICyS
SP43 SOAJCyS
SP44 94.9ICyS
SP45 184.91CyS
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Table 4-69.' Rod Insertion Time by Axial Node for Assembly ClSa

Axial Time Rod Inserted (ErD)
Iiode DW to SP42
1 217.8
2 35A
3 0.0 .,

4 0.0
'5 0.0
6 0.0 o
7 0.0
8 0.0

'9 ~~~0.0
10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
iS 0.0
16 0.0
17 tn
18 0.0

Table 4-70. Rod Insertion Time by Axial Node for Assembly C27

Axial Time Rod Inserted (EFPD)
t f42to SP43 SPtoSA4 4 to SP45

1 SOS 44.S 825
2 50.4 39.8 26.
3 7.6 2A 0.0
4 0.0 0.0 0.0
5 0.0 0.0 0.0'

.6 0.0 0.0 0.0
7 0.0 0.0 0.0
8 0.0 .0.0 0.0
9 0.0 0.0 0.0

10 0.0 0.0 0.0
11 0.0 0.0 0.0
12 0.0 0.0 0.0
13 0.0 0.0 0.0
14 0.0 0.0 .0.0
15 0.0 0.0 0.0
16 0.0 0.0 0.0
17 0.0 0.0 0.0
180. 0.0 0.0

Datapoint
or

S1ateon1 E;EE IC~c
DP4 0.0 I Cy4
SP42 .O I CyS
SP43 50.4 iyS
SP44 94.9 /CyS
SP45 14.9/CyS
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Table 4-71. Rod Insertion Time by Axial Node for Assembly C28

Axll Time 1tod Inserted (F6)
Node DW to SP42
1 218.7
2 36.8
3 0.0
4 0.0
S 0.0
6 0.0
7 0.0
8 0.0
9 0.0

10 0.0
II 0.0
12 0.0
13 0.0
14 0.0
Is 0.0
16 0.0
17 1..0
is 0.0

Table 4-72. Rod Insertion Time by Axial Node for Assemblr C28a

Axial Time Rod Inserted (PD)
Eoft SP2 to EM EM to SP44 SP44 to SNE

1 50.4 44A 82.6
2 SOA 39.7 .26.9
3 .7.6 2.5 0.0
4 0.0 0.0 0.0
S 0.0 0.0 0.0
6 0.0 0.0 0.
7 0.0 0.0 0.0
8 0.0 0.0 0.0
9 0.0 0.0 0.0

t0 0.0 0.0 0.0
I1 0.0 0.0 0.0
12 0.0 0.0 0.0
13 0.0 0.0 0.0
14 0.0 0.0 0.0
is 0.0 0.0 0.0
16 0.0 0.0 0.0
17 0.0 0.0 0.0.
18 0.0 0.0 o.0

Datapoint
or

StatergInt E PD lek
DP4 0.0 /Cy4
SP42 0.0 1CyS
SP43 S04 ICyS
SP44 94.9/CyS
SP4S 18A9 1 CyS
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Table 4-73. Critical Boron Data for Davis-Besse 1 Burnup Calculations

ppmB A+B EFPD

. An ' B (pmWEFP)
IA 1168.79 -1.00
IB 1438.11 -2.92
2' .-840.69 -3.07
3 b 738.53 -3.00
4' 721.77 -2.81
5 1047.60 -2.85

£ For cycle 2, use equation out to 270 EFPD and 10 ppmB from 270 EFPD to the end-of-cycle
e Forcycle3,useequationoutto242EFPDandlOppmBfrom242EFPDtotheend-of-cycle

Forcycle4,useequationoutto2S3EFPDandlOppmBfrom253EFPDtothecnd-of-cycle

4.2 Statepoint Critical Condition Measurements

Measured critical conditions for 7 reactor startups (or statepoints) are provided in Table 4-74.
Mem data includes the initial startup of the reaco or begiming-of-life (BOL) 86.7 ED and
303.5 EFPD of cycle 1, the beginning-of-cle (BOO) of cycle S, and 50.4 EFPD, 94.9 EFPD,
and 184.9 EFPD of cycles S. The cycle and statepoint number, along with the EFPDs during the
cycle for which the startup occured, are provided. The elapsed time Cm hours) since the reactor
was utdown (downtime) prior to the startup is also given for each statepoint. In addition,
Table 4-74 provides the meared soluble boron concentration (pmB), rod bank positions, and
temperatre of the moderator or coolant in the reactor (for each statepoint) when criticality was
achieved. I

Table 4-75 provides shutdown and startup dates for each cycle and statepoint The cycle
shutdown and startup dates can be used m determining the downtime between cycles for fuel
assemblies when performing the bunup calculations.
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Table 4-74. Statepoint Data for Davis-Besse Unit I - Measured Critical Conditions

Downtimb
QYcdm m MUD

1SP39) 0.0 0.0

(SP4) 86.7 2040.0

I(SP41) 303.5 935.3

EPE

IS20

1615

938

Rod Positiots, cm a0i6i bottom otfuel* T(coolmnt)

WD WD 199 IS S28

WD WD 289 IS0 S32

WD WWD 254 IS0 S32

5(SP42) 0.0

S(SP43) SOA

S(SP44) 94.9

SCSP4S) 184.9

3024.0 1419

SSIA 1243

13,464.0 1176

883.5 949

WD WD 331 121

WD .34S 83 ISO

WD WD 169 IS0

WD WVD 157 .150

Bk -RodBac
WD- Red Withdrwn

534

535

'533

S32

* Mmcaxd fiom the bottom of dhe uctivefuel region to the bottom ofthe control rod absotter region Octe Fig=r
2-7)

Table 4-75. Shutdown and Startup Dates for Davis-Besse Unit 1.

Qzc=eP MD; Shutdown Daft Staryp Date
1(SP39) 0.0 - .2Aug 1977
I(SP40) 86.7 29 Apr 1978 23 Jul 1978
I(SP41) 303.5 02 Dee 1979 06 Jan 1980
2( j* 0.0 07 Apr 1i80 01 Nov 1980
3(-)* 0.0- 13 Mar 1982 29 Aug 1982
4(-)* 0.0 25 Jul 1983 27 Sep 1983
S(SP42)* 0.0 11 Sep 1984 15 Jan 1985
S(SP43) 50.4 21 Mar 1985 13 Apr 1985
5(SP44) 94.9 09 Jun 1985 22 Dce 1986
5(SP45) 184.9 08 May 1987 14 Jun 1987

395.1 (EOC) 10Mar1988
EOC - end-of-cycle

Shutdown date is for previous cycle.
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S.0 CONCLUIONS

The data reported herein is a&4We for quality affecting acti and for use in analyses
affecting procurement, construction, or fibrication. The classcaon alysis for the repository
(which includes the waste package) carries TBV-2:28 because of the peinmary status of the
basis for the MO design. Mhisreport conservadtvely assmes that the resolution of TBV-228
will find the waste package to be quality affecting; consequently, use of any of the data reported
herein does not need to can TBV-228.
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