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1.0 IITRODUCIION

The "Summary Report of Commerci Reactor Criticality Data for Sequoyah Unit 2 contains the
detailed information necessary to perform commercial reactor criticality (CRQ analyses for the
Sequoyah Unit 2 reacto.

Ll Background

The United States Department of Energy (DOE) Office of Civilian Radioactive Waste
Mnagement (OCRWM) Is developing a methodology for criticality analysis to support disposal
of commercialspent nuclear fil in a geologic repository. A topical report on the disposal
criticality analysis methodology Is scheduled to be submitted to ffie United States Nuclear
Regulatory Commission MP for formal review in October 1998. TIhs summary repot
provides dat that will be used In analyses that will suppot the development of parts of the
diposal criticality analysis methodology.

12 Objective

The objective of this report Is to present te data required for pefaonig analytical CRC
evaluations for the Seqoyah Unit 2 reactor. Results from the CRC evaluations will suppor the
development and validation of te neutronics models used for criticality analyses involving
ommtercial spent nuclear fueL These models and iheir validation will be discussed in the

Disposal Criticality Anaysi Methodology Topical Report.

13 Scope

Mme scope of this Summary Report Is the presentation of data required to perfr tbree statepoint
calculations from cycles I and 3 of Sequoyah Unit 2. he oly hterfice for the development of
the information In this document is with Framatome Cogema Fuels (FCF). FCF is one of the
teammates of the Civilian Radioactive Waste Management System Management and Operating
Contractor ( O). FCF Indepedenl requested and received permission from the Tennessee
Valley Authority, te ownedoperator of Sequoyah Unit 2, to publish the information related to
statepoit mesrmnstat is recorded In ths document. All the Infobrmation, conained in this
report is documented In an FCF calculational file (Reference ) The data provided in Referec
S was obtained from various oth reports, calcuaons, and drawigs developed under an NRC
accepted quality assurance program eference 1) and the data has suppored prior licensing
Submittals. The data therefore will be considered acceptable for quality afftg act es and
for use in analyses affecting procurement, construction, or fbrication.

1A Quaxly Assurance

Te Quality Assurance (QA) program applies to the devrelopment of this reporL ed
provided in this repo will indirectly be used to develop the methodology for evaluaing the
Monitored Geologic Repository (MOR) waste paige and engineered barrier segment The
QAP-2-3 (alasspcflon ofPennane Bem) evaluation entitled assificato qftde
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Prelimnary MGDSRepouoiy Design ( fc 2, TBV-228) bas Identified the wase package
as an MOR (formerly MODS) item Important to safety, waste isolation, and physical protection
afmaterials. The Waste Package responsibIe manager has evaluated the technical document
development activity iinaccone with QAP-2O, Condu ofAcices. Ihe QAP-2-0 activity
evaluation, Develop Technfcar Documents (Refirence 3), has determined that the preparation and
review of this technical document is subject to Qualty Anrance Requirements and Desaiptlon
(RWfrnce 4) rqui=nts. As specified In NLP-3-18, Docnentation of QA Controls on
DraWgW, Specfcatwi Design c nalpes, and Teccal Documents, this activity is subjct to
QA cotrols No scientific and engieeing sowae mo compional ftwe was used in the
development of this report.
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2.0 REACMOR DESIGN INFORMATION.

This section provides general material and geometry data for modeling the Sequoyah Unit 2
reactor. Figures 2-1 through 2-11 provide pictorial rer ns of various components that
must be modeled. A hizontal view of the vesselInternal is presented I Figure 2-1. This
Includes the 193 fuel assemblies (PA) In the reactor coft region. Al dimensions In this figure
are measured from the center of the reactor core. A radial view of the fuel assembly layout
(along the core flat) and extending though the core liner is prvided in Fgue 2-2. The core
ine=, core barrel, thermal shield, and vessel weld liner are represented as stainless steel (SS304

from Refmernc 5 or A240, Type 304 from 1997 A BookqfASTMStdards, Vol. 01.03,
Section l,lron and Steel Products, p. 37, Table 1). The pressure vessel is carbon steel (CSS08
from Rference S orA508, Grade 2, Class I fiomAnmwl B&oefAS7M&andard Vol. 01.05.
Section 1, Iron and Steel Products, p. 281, Table 1). Table 2-1 provides dimensiord from the
center of the core (along the core flat) to the outside surfice ofthe pressure vessel.

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

|Descrinfion
Core Center
% FA-1
Water
FA-2
Water
FA-3
Water
FA-4
Water
FA-5
Water
FA-6
Water
FA-7
Water
FA-8
Waer
Core Liner
Water
CorcBarl
Water
Thermal Shield
Water
Vessel Lner
Presure Vessel

ThEkn(

10.70102
0.10160

*21A0204
0.10160

21A0204
0.10160

21A0204
0.10160

21A0204
0.10160

21A0204
0.10160

21A0204
0.10160

21A0204
0.19350
2.8575

23.6825
5.7150
7.6200
6.9850

11.1125
0.3175

21S9

OuterRadiusfadm
00.00000
10.70102
10.80262
32.20466
32.30626
53.70830
53.80990
7521194
7531354
96.71553
96.81718

118.21922
118.32082
139.72286
139.82446
161.22650
16IA200
164.2775
187.9600
193.6750
201.2950
2082800
2193925
219.71
241.30
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Figure 241. Horizontal View of Vessel Internals Along Core Mldplane

Core LIMr, Core Barel, Thermal Seld. sw
Vessed Lier. 8S304. ReacorVesel * CS508
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Figure 2-2. Radial View of Fuel Assembly Layout Along the Core Flat

Outside Dnmesons of FA a 21A0204 an (8A26 hI)
Includes Top & Bott GiLds

Fuel Assenmt Pitch 216034 cm (.466 hI)

F.11I 9" IWI I VI I '1I '1.I9".1 I F
Along Core

'Flat!
? -. * . - -.- -. 1 .

Core Liner

164.2776 cm

164A2 cm
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Table 2-2 summarizes fuel assembly and reactor core data used for modeling the Sequoyah Unit
2 reactor for cycles 1-3. Additional fuel cycle design, core operations, and reactor criticality
statepoint information will be provided In Sections 3 and 4.

Table 2-2. Sequoyah 2 Fuel AsemblylCore Data

Fuel Assembly Array Size and Type 17 x 17 STD
Number of Fuel Pins (N) /Assembly 264
Number of Guide Tubes (W / Assembly 24
Number of Instrument Tubes (Na) / Assembly 1
Number of Assemblies In Core - 193
System Pressure 2250 psial.551 x 0' Pa
Core Heght (H) 365.76 cm
FPitch 125984cm
Fuel Pin Cladding OD (outer diameter - ODJ 0.94996 cmn
Fuel Cladding Material draloy
Guide Tube Upper Region

Length in Active Fuel Region ) 308A703 cm
Guide Tube OD (ODarv) 1.22428 cm

Guide Tube Lower Region
Length in Active Fuel Region .) 57.2897cm
Guide Tube OD (ODor4) 1.08966 cm

Guide Tube Material drcaloy
jnsMtmet Tube OD (ODer) 1.22428 cm
Instruient Tube Material zircaloy
Assembly Pitch (P). 2150364 cm
Inconel Spacer Grid Heh 335788 cm
Grid Volume for Active Fuel Region hi Single Assembly:

Volume of Inconel Grid - V w 666.6352 cm'

I

Vu - Volume of Modeator plus Grid in Fuel Assembly (excluding inside guide tibes
and Istrument tube)

C -H .- H- 4 [1Nv .OMc + Njr - OD.,r] - N07' 4 H z Z, +EOD,6;7 £1
- 90,263.3285c m'

Assmbly Volume Fraction of Inconel Grid - VJV, - 0.0073854

(Note: The number of digits shown above for volumes and volume fiactions are an atifact of the
computational process and are taken directly from Reference 5).

Figure 2-3 presents a radia view of a single Westinghouse 17 x 17 standard fuel assembly (S'I)
showing the locations ofthe guide tubes instrument tube, and fuel pins. Axial dimensions, by
rgon, for the SID fuel assembly are presented In Figures 2-4. This assembly contains 6
Inconel interlediate pacer grids and two Iconel end spacer grids. The uppe end spcer grid Is
above the active fue region, whreas the lower end spacer grid and the 6 inermediate spacer
grids are inside the active fuel region.
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I Figure 2-3. Radial View of a Single 17 x 17 STD Fuel Assembly

I I-Asrbl ~r IA 6 . bj

I I

Iw - Assembly'Outer Dimenslons * 21A0204 anc

1- 1 1 1 1 1q 1 -I~ I I I- I I I-H~~ ~~~ I 11
_ _ _ _ _-… i _ _ si _ _ _ _ _

__ _____-_-

Pin Pitch c 1.25984 cm
I] Fuel Pin Coll

® Guide Tube

® InstnrmentTube

Note: Assembly outer dimension Is less than 17 Uimes
: the pin pitch. The outermost cells (except corners) are

rectangular and not square like the other cells
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I Figure 2-4. AMial Dimensions by Region for 17 x 17 SID Fuel Assembly

Region 1: 30.0 an

Reglon L2 1S.6em

Region 3: 14656 cm

Region 4:
ActIve Fuel
365.76 cm

Reglon 6: 11.951 cm

Region 6: 30.0 cm

Upper Reacto? Internals

UpperEnd Fling

Upper Fuel Plenum adi_
Upper End Spacer Grid

Intermediate Spacer Grid

Intermediate Spacer Grid

Intermediate Spacer Grid

Intermediate Spacer Grid

Intermediate Spacer Gd

Intermediate Spacer Grid

LowerEndSpacerGdd

LowerFuel Plenum
and End Fttlng

Lower Reactor Internals

y 437.873 cm

Y 407.M cm

y 392.367cm

y 377711 cm

y 338.760can

y-286663 cm

y = 234366 cm

Y' 182a 69 cm

y.129S72cm

y * 77.776 cm

y a15L23 cm

y=11ASlcm

y OAcm

y 0.0cm
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Fires 2-5 throuh 2-7 provide al dimensions for the guide ucs, instrument tube, and fuel
pins shown in Figr 2-3 for the Westinghouse 17 x 17 standard fuel assembly. Figures 2-8
through 2-1l provide axial dimensions for rod cluste control assemblies (RCCAs) with rods at
0% wirawn, pyrex bumable polson rod assemblies (BPRAs), wet nular burnable absorber
(WABA) type BPRAs, and thimble plugs t are attached to BPRAs at empty locans.

Regions I and 6, in F es 2-4 through 2-11, ae represented as homogeni egions of
staincess steel and water. Regions 2,3, and S contain various combinations of gide tUbes,
Instrument ube, and fud rod assemes (no fuel pellets), as well as other materials (Stainless
steel, Inconel, and water). The fraction of guide tubes, instrument tube, and fuel rod assemblies
will be esented eWlicitly in te regions. (Note: the fiel rod assemblies do not extend to
region 2.) The other miAs will be homogenized within the remaining portions of the regions.
The water inside the guide tubes and Instrument tube will be rerented exlictly within the
respectve tubes. The volume fiactions of other materials, by region, for the Westinghouse 17 x
17 standard fuel assembly are presented in Table 2-3.

Table 24. Volume Fractions for Non-Fuel Regions for Non-Control Assemblies (STD)

Volume Fractons*
We~on B;s n -In Wter

1 0.1770 0.0 0.8230
2 0.1243 0.0168 0.8589
3 0.0031 0.0264 0.9705
5 0.1625 0.0 0.8375
6 0.1720 0.0 0.8280

* The volume fiactions presented exclude the guide tubes, instrument tube, and fuel rod
assembly portions ofthese regions.
Note: Inc = Inconel

SS - Stainless Stee

The fuel rods are contained in regions 3,4, and S. Region 4 is modeled explicitly. Regions 3
and S contain various amounts of stainless steel and uircaloy In the fuel rod assembly which
reprst plum springs and end caps. In addition, these regions also contain helium and fission
gases, as well as the zircaloy cladding. ITe fuel rod assembly volme fractions for materials in
these regions for the Westinghouse 17 x 17 standard fuel assembly are as follows:

Table 24. STD Fuel Rod Assembly Volume Fractions for Regions 3 and 5

F-yel Rod Assemblv Volume Fractions
iOD -SS -Zr Cladding _Qs

3 0.0764 0.0513 02173 -06550
5 0.1241 0.1685 0.1898 0.5176

* Ihe zi oy )cladding extds fom Y- 8278 cmtoY = 391.615 cm Foral 264 rods,
13.904 cm length of fuel cladding Is included in region 3 and 3.673 cm length of fiel
cladding is included in region S.
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Figure 2-5. Axial Dimensions for Guide Tubes for STD )Fuel Assembly

Y m-407573 cm

Y a 392.37cmn

Y c377.711 cm

YV 11.951 cm

Ym 0.000Dcm

YE 40.OO an

Relon I

Upper Reactor tdenals

Regton 2
Upper End FMing

Regilon
Upper Fuel Plenum
& EndSpacer~fld

Reglon 4

Active Fuel

aRegon 6
Lower Fue Plenum

and End FMlng .

Region 6

Lower Reactor Internus

Guido Tube
24 per FuelAssenafbly

_- Y39L381 ncm

.____ -rY=69.24lcrn

Ye 6.955cm
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I Figure 2.6. Instrument Tube Axial Dimensions for STD Fuel Assembly

Y a=437.873cmn

Y cr407.73 cm

Y r- 392.367 cm
Yc3T9J1

y-377.~tI cm

ys 1tU5lcm

Y 0XO.cm

Y. .50.000em

Region I

Upper Reactor kntemals

Region I
UpperEndFltWa

Region 3
Upper Fuel Phonw
& End SpacerOuld

Reglon 4

Active Fuel

Rgon 6
Lawer Fuel Plenuin

addend Fifing

Region6

Low Reactor lohmals

Imtrument Tube
I perFuel Assembly

Y-. I .......A.97cm

I -J-- Y 6a654AM
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I Figure 2-7. Fuel Rod Assembly Axial Dimensions for STD Fuel Assembly

Yin437.873 an , _

Reilon I

Upper Reactor Internals
_-_

Regjon 2
Upper End Fiting

Y a 32.37 cm -

Y w37T7.T1 cm -

Ye IUSIc CM--

Ym 0.000cm -.

_ _ . . _. _

Reglon 3
Upper Fuel Plenum
&End GpacerGrid

_ _ ___ _ .__~~, -

Fuel Rod Assembly
264 per Fuel Assembly

__._ - - Y 392.367 cm

. - - Y c7.213ficm

Region 4

Active Fuel

- . . .

Region 5
Lower Fuet Pleunm

and End FEng
,

Region 6

Lower Reactor Internals

Y a 30.00 cm _
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Figure 2-8 provides axial dimensions for a fifly inserted (0% withdrawn) coniro! rod for a SMD
fuel assmbly.

RCCA MaterialsIlDmensions:

Lower cap - stainless steel (diameter- 0.96774 cm)

ICadding - stainless steel (Clad OD 0.96774 cm, Clad I - 0.87376 cm,
where OD - outer diameter, D - inner diameter)

Absorber - Ag-In-Cd (diameter - 0.86614 cm)

Spacer - stainless steel (diamet = 0.8585cm)

Upper plenumApring area - Volume Fractions: Clad - Stainless Steel = 0.1848
Spring- Inconel =02784
Gas -0.5368

Upper cap - stainless steel (diamer 0.96774 cm)

Upper stem- stainless steel (diameter -0.5563 cm)

RCC& Volume Fractions:

The control rods are represented expctly in regions 2,3, and 4. Te remainder of materials
(excluding fuel rods, instrument tb,- and guide tubes) are homogenized in regions 1, 2, and 3.
The volume fractions of these mati (including non-RCCA materials) for RCCAs wit rods at
0%K withdrtwn (WD) are ge in Table 2-S.

Table 2-. Volume Fractions for Th Assemblies with RCCAs (0% Withdrwn)
for Regions 1-3

Volume Fractions (Rods 0N MD)
wion -ES -Joe -ate
1 0.1907 0.0035 0.8058
2 0.1444 0.0218 0.8338
3 0.0031 0.0264 0.9705

I * Region 3 volume fractions are the same as for non-control assemblies C(able 2-3).

I For fMly withdmwn control rods (100o withdrawn) the volume fractions presented in Table 2-3
(for SID non-control semblies) should be used.
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Figure 2-8. Axial Dimensions for RCCAs (Rods 0% Withdrawn) for STD
Fuel Assembly
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Fige 2-9 provides axial dimensions for ffie pyrex burnable absorber rod assembly. Figure 2-10
provides axial dimensions for the wet annular bumable absober (WABA) rod ambly. These
dimensions are applicable for the SID fae assembly.

Pyrex BPRA Mterialsllmensions:

Lower cap - staidess steel (diameter - 0.96774 cm)

Cladding - stainless steel Outer tube - OD - 0.96774 cm, ED 0.87376 cm
nnertube- OD-.OA6101cnID-0.42799cm

Absorber - B 20,-SiO2 Pyrex tube - OD - 0.85344 cm, ID = 0.48260 cm

Upper plenum region - stainless steel clad (outer tub) helium gas in annulus

Upper cap - staless steel (diameter - 0.96774 cm)

Upper stem - stainless steel (diameter 0.54356 cm)

WABA MateriaDlmenuons:

Lower cap - zircaloy (OD 0 0.96774 cm, ID - 0254 cm)
Water annulus (diameter = 0.254 cm)

Cladding - zircaloy Outertube- OD=0 96774 cm, ID -0.8357cm
Imertube - OD -0.6782 cm, ID =O.S715 am

Absorber-B4C-A1 20% WABA- OD-0.8077 cm, ED = 0.7061 cm
Helium in gap between absorber and cladding

Water annulus - diameter = 0.5715 an

Upper plenum region - zircaloy clad OD - 0.96774 cm, Volume Fractons: zircaloy = 0.3967
Water -0.6033

Upper cap - zircaloy (diameter- 0.96774 cm)

Upper stem - zircaloy (diameter - 0.543S6 em)
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BPRA Volume Fractions: .

The burnable poison and other material inside the guide tubes are represented aexlicitly throgh
region 3 and into region 2. Ihis includes most ofthe upper end cap. The BPRA upper structure
(beond the end cap) is homogenhed with the other assembly components within reon 2. The
volume fractions ofte materials (including non-BPRA materials) are gven in Tables 2-6. For
SI fuel assemblies the volume fiactions are the same for both Pyrcx and WABA. There are 24
locations (guide tubes) for rod insertion in the fuel assembly. The number ofburnable poison
rods varies from 8 to 24 among the BPRAs for cycles 1 through 3 of Sequoyah 2. A thimble
plug (Figue 2-11) Is used for any empty location where a burnable poison (BP) rod is not
installed.

Table 2-6. Volume Fractions for 8TD Fuel Assemblies ith WABA or Pyrex BPRAs
for Regions 2-3

Volume Fractions BPRAs
Region _ Lnt W-Ate

2 0.1649 0.0228 0.8123
3P 0.0031 0.0264 0.9705

I Region 3 volume fractions are the same as for non-control assemblies (table 2-3).
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Igure 2-9. Axial Dimensions for Pyrex BPRAs for STD Fuel Assembly
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I Figure 210. Axial Dimensions for WABA BPRAs for STD Fuel Assembly
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I Figure 2-11. Axial Dimensions for Thimble Plug for STD Fuel Assembly
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Thimble Plug Materia"Dimensions:

himble plug - stailess steel (diameter - 1.08204 cm)

Thmble neck - stainless steel (diameter - 0.4826 cm)

Upper head - staless sted (diameter - 0.96774 cm)

Upper Stem - staidess steel (diameter - 0.54356 cm)
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3.0 FUEL CYCLE DESIGN INFORMATION

I This section provides fuel assembly design data for cycles 1 through 3 of te Sequoyah Unit 2
rector. Material and geometry data for thAxl assembly components ulongwit cycle length
data are presented in Section 3.1. The fuel assembly locations for each cycle, fuel enrichments
and nu of burnable rods for each assembly, and control rod bank locations are
presented in Section 3.2.

3.1 Fuel Batch Data

Mterial and geometry data for each fresh fiul batch present in cycles 1-3 are given in Table 3-1.
This Incldes the cycle In which the fuel was first loaded, the fiel assembly type, the enrichment
and kilograms of anium In each fud assemby (by batch), the diameter of the fuel pellets, the
BPRA type, and the type offuel assembly grid material. The radial dimensions ofthe fiel clad,
instrument tube, and guide tube are also presented. In addition, material and radial dimensions
for ROCAs and BPRAs ae provided. Ts data should be used In modeling each fuel assembly
type for burnup calculations and the eaor criticality calculations for the statepoints defined in
Table 3-2.

The leng of each fuel cycle, cxpessed as effective-fill-power-days (EFPD), is provided in
Table 3-2. The time during each cycle where statepoint criticality data was measured Is also
presented.
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I Table 3-1. Fuel AssemblylpiWCrycle Description for Cycles 1-3

. Fresh

I I
2

2 4
3 SA

SB

Aembly

IDm
Sm
SiD
S1D
BD
BDgmD

p2W
2.10
2.60
3.10
3.50
3.30
3.60

kgW

45MS
453838

45897
46150
460.71

OD (cm
0.81935
0.31915
0.1915
0.31915
0.81915
0.31915

Ipcsd

0.94996
0.94996
0.94996
0.94996
0.94996
0.94996

FpCkd

0.835CC
0.83566
033S66
0.3366

033566

FAGrid

hocnd
hond

[Ead
lnconel
hud
boud

BPRA

P)=

WAB
WABA
WABA

FP - Fuel Pin; FA - Fuel Ansemblr, A - Bmnale Poison Rod Asemb.ly
OD -outerdWeter. ID - Inelarsrm

I

Deserltlon
istrument Tube

Guide Tube (Um Region)
(Lower Region)

RaPAs
Pende Materal
Frcfim ofPellt Materials
Pellet Density
PenctOD
CladMaterk
CahdOD
CladID

MsterbI OD (cm) In (cm)i
fraloy 1.22428 1.14300

eamloy 1.22428 1.14300
zluloy 1.08966 1.00838

Ag-hk~d
Ag(0%), 1n(tS.0%), Cd(S.0%)
10.16 cc
086614 am
8S304
0.97374 cm
0.37376 em

BPRAs (Annuhrl

Boron Leading

Absorber GD
Absorber D
Clad MAMe a
Outer Clad OD
OuterCiadID
nrCladOD

InnerClad i

DA4BAS4tB
0.0624&1f(B-10)
0M344 cm
0.48260cm
SS304
096774 em

.87376 em
0A6101 c
0A2799 en

-WAVA

14. owt%9 4C
0.006165g/yc(B-10)
0.3077 em
0.7061 em
zircaloy
036774 em
0.33570 em

-0.67820 em
0.57150 em
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Table 3-2. Cycle Length and Time During ycle Statepoint Data Measured for Cycles 1-3

Enid-of-Cycle Statepoint Time oafMeasurement
Cycle 1kEF Number* EMFPD

1 389.3 SP36 0.0

2 297.0 - -

3 377.3 SP37 0.0

SP38 210S

Theunique statepoint nbers SP36, SP37, and SP3g ae assigned to Sequoyah Unit 2 data.

3.2 Fuel Assembly Data

The fiel assembly loadings for each cycle ae presented in Figres 3-1 through 3-3. A one-eighth
core repesentaion Is used, where the fuel assembly at the center of the cOr 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 Wplicable), the cycle thtthe fuel was first insted4 and the fuel batch
number for each fuel assembly. The enricbment of U-235 (by batch), the locations of BPRAs,
and number of urnable poison (BP) rods In each, and the locatior of the various control rod
banks are also presented. Te fuel assemblies with BPRAs may contain different number of BP
rods (Le, 8 to 24 BP rods) he location ofthese BP rods in a fuel assembly along with the
orientation of the assembly in the reactor core are presented in Figure 34.

Each fuel assembly is given a unique aldpanumeic designation which Is then used in
the fiel assembly through its entir periodof operation. Ibis includes both the time that each
fuel assembly vwas in the reactor during reactor operation (iLe, producing power) and the time
spent in a non-power producing mode (e.g, in the reactor during shutdown or in the spen fuel
poo).

Starting with the letter A for cycle 1, each subsequent cycle Is assigned a unique letter
designion (B for cycle 2, C for cycle 3). In addition, each one-eighth core location Is assigned
a unique number. As noted in Table 2-2, the Sequoyah Unit 2 reactor contains 193 fueIl
assemblies. Assuming eigth core symmetry reduces this number to 31 fuel assblies
rpst. Thus, the assemblies are numbered I through 31. Starting at the center of the cor,
location HE is number I. Numbers 2 through 8 are assigned to locations 08 through AB.
Prmeding from left to right (then down), numbr 9 is assigned to location 09, number 15 to
location A9, number 16 to location FIO, number 22 to location El1, etc,, to number 31 being
assigned to location B13.

Using this nomenclature, the assemblies in cycle 1 are labeled Al (for HS) trough A31 (for
B13). For subsequent cycles, a complete set of labels is not requr snce a combination of

I BODO000000177.OS54064REV 0 3Arl 41923 April 14, IM"



burned and fiesh fuel is used. From Figure 3-6 It Is seen that the first fesh fiel assembly
enconletred In cycle 2 is in location B9. Ibus, the cycle 2 labeling for new fil sarts with
assembly B14. Figures 3-5 throuzh 3-7 were constructed by applying this nomenclature to the
fiel assembly location data given In Figures 3-1 through 3-3. Note that the nomenclature
accommodates the surfin of symmetric component ofu assemblies to two separate
locations in the one-eighth core representation. This Is seenin Figure 3-6 where assembly A21
from core location A10 (representing 8 fue assemblies in the core) In cycle I was shuffled for
cycle 2 to core locations CS and GS (each repsenting 4 ful assemblies in the core). The
assmbly represented at location 08 was then given the identification A21a

From Figure 3-7, ft Is seen that ont-eighth core symmetry is not Maintained In cycle 3. Fuel
assemblies In one-egth core symmetric locations C9 and 013 in cycle 3 come fiom locations
E10 and 08 respectively In cycle 2, which are not one-eighth core Symmetric locations. In
addition, these assemblies started In cycle 1 In locations All and AlO, which are also non-one-
eighth core symmetric locations. Similarly, fuel assemblies In locations B13 and C14 come from
locations C12 and E9 In cycle 2, which are not one-egh core symmetric locations. Thus, a fWll
core representation shoild be analyzed for cycle 3 (SP37 and SP38).
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I
Figure 3S1. Cycle I One-Efghth Core Loading for Sequoyah Unit 2

(Note: Ths figure was changed from REV 00)
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I
E-gure 32. Ccle 2 OneE4ghth Core Loading for Sequoyah Unit 2

(Note: This fgurewasaddedto REV01)
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I1 Figue 3-3 Cycle 3 One-Eighth Core Loading for Sequoyah Unit 2
(Note: This figure was added to REV 01)
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I Figure 3-4 Buniable Poison Rod }ocationtwithin a Fuel Assembly
(Note: This igre was changed for REV 01)
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I FMare34 Cycle 1 Fuel Assembly Identification & Locations for Sequoyah 2
(Note: Ths figure was added to REV 01)
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I
Figure 3-6. Cycle 2 Fad Assembl Identification & Locations for Sequoyah 2

(Note: i figure was added to REV 01)
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I Flgure 3-7. Cycle 3 Fuel Assembly Identification & Locations for Sequoyah 2
(Note: This figure wa added to REV 01)
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To aid in the bunup, calculations, and t the generation ofisotopic data for the statepoint
ealculationsfthi information provided in Figures 3-1 through 3-7 was reduced to two tables.
Table 3-3 taces each fuel assembly (and subsequent split by shufflin 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 3. Toe assemblies which split for a
subsequent cycle (me, with, an a designatoro ) carry a hyphen (-) designator In the cycle column
to Indicat those cycles where the assemblies are present pior to the split This will aid the
bunup calculation process by Indicating where redundant data generation Is not required. Note
that only those fiul assemblies which contribute to the statepoint calculations in cycle 3 re
Included in this table. Thee are the fuel assemblies that require burnup calculations. The
location of each assembly In each cycle in Indicated by the coordinates given in the figures (e.g.,
HS, B13).

Table 3-4 is a repeat of portions of Table 3-3 where control rod bank Insertion and burnable
absorber loadings are given for those assemblies that contained control rods or burnable absorber
rods during cycle opeation. Control rod Insertion and burnable absorber (BA) rods must be
modeled in the burnup calculations for those assemblies and aidl locations where either type of
rod are present (More data concerning control rod insertion fime by axial node Is given in
Section 4.) The rod bank indicator CD Is given for those assemblies and cycles where rod bank
CD was inserted. (This is the only bank inserted during normal cycle operation.) Te burnable
absorber loadings are given as the number of brnable absorber (or burnable poison) rods present
in the fuel assembly. For those cycles where the rod bank or the burnable absorber rods are not
present, the assemblies' presence In the core is indicated with an W.
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I Table 34. ftel Asembly Locations by Cycde for Bunmp Calculations
(Note: This table was added to REV 01)

Assembly Assembly Locatlon In Cycle
NumberJfatch 1 2 3 Comments

- -
_ _ _ ~~~~~~~~~~~~~cycle I

______ _____ ___ Cs AS In - w CYC1eleSSfmlle

AM AS Ea FIO AM and A26 am In
A1513 AS F. -1Q Wth ecom ymq k.

A .113 A10 C8 B8 confs, tutdo rt
A21al3 a G8 G13* bs Mt cme

A25B2 611 C12 D12 syMMebipopeum
A25a?2 - B13A AsumbSeAMMOd

A26___3__ All EIO Ha AlftaaikoinhIM
A26e13 1 E100a SmeOft

A29/3 612 ED Ell &ocalInshcyclSe.
A2-a/3 C4 butdonotbsth

__________ 0C13 012 Go am"MEqIC
A3113 B13 D1I B10 propele

_____________ -- ____ C ycle 2
B1414 B9 ED
B1/4 0AD DII
81914 CI0 Cli
B2tJ4 MAO C12
B25/4 611 F9
826/4 All B12
82914 __B12 Ds
B30/4 C13 F8
83114 813 All

_ _ _ _ _ _ _ _ _ _ ~~~~~~ ~~~Cycle 3
C2/55B G8 aS d non boYn 001mW1

C455B -- for qrCdo 1. O* d A).

C615B C_8 Cycle I Swwft WM

CB AS be analyzed fht I cor
C14UMA 69 gbomeY.
CIISA _ _ AS
017/5B EIO

~~i 9 / 5 A _ _ _ _ _ 0~ 1 0
W215A - -IO

C255A a. 513
03015 5 013 _ _ _ _ _ _ _
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I Table 34. Control Rod and BA Loading by Cycle for Burup Calculations
(Note: This tsble was added to REV 01)

-umbrof A RodsorRod Bar*kII
AssemblV Asmbb Location In Cycle

NumbedBatch 1 2 3 ComnmU=
_ _ _ _ _ ~~~~~~~~~~~~~cycle I

ABZ .20 X CDID8
AM_ 1/AS *X . XA=- Pex

A1/3 ICIAID K X
A2laf3 ID/AIC X K

81511 X CD/DIR
A25a12 9151 X X

__________ _ X X CDom8
MGM ________ X CDID12 X

A3113 18)13 X X
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _C ycle 2

81414 ____ 8tl9 X

B19/4 12=10 X BA0WADA
B25/4 121B11 x

930/4 81c13 s ___X

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _C y cle 3

02155 ______ 161G8

C415B _______ 24)58 BA WARA

0615B __ .1208

014/SA *_____ ______ .1- 9 .

01715B 121510

C1Q W l tO 2010
10255A Ie815
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4.0 CORE OPERATIONS AND STATEPOINT DMORMATION

This section provides core o ations data for the burnup calculations required to gencrae
isotopic concentrations for the statepoint evaluations. The measured critical conditions for the
statepoints evaluated are also contained In this section.

4.1 Core Follow Data

The use of commercial reactor criticality data for model validation requires detailed knowledge
of how the reactor was operated forthe lifetime of every e assembly contributing to the
criticality database. This is necessary in order to adequately model thc conditions for bumup
calculations at each axial location of each fuel assembly represented In the reat core for each
statepoint evaluation. Thus, core follow calculations based on core operation data are used to
provide loca conditions as a function of dme to be used for all bumup calculations performed in
support of the statepoint evaluations. In addition, measured global data such ai rod insertions
and boron letdown data are also provided.

The core follow calculations provide dimensional themal-ydraulic (MI) feedback and
burnup data. These data are presented at axial node locations. The noda spacings for the axid
nodes ae presented in Table 4-1, where node I represents the top axial node in the reactor cor
Tables 4-2 through 4-34 provide axial burnup profiles for each assembly at each datapoint or
statepoint along wih xi fuel temperature and moderator specific volume distritions used in
the burnup calculations between datapoints or statepoints. The statepoint evaluations for
Sequoyah 2 occur at BOL (O EFPD of cycle 1), BOC of cycle 3 (0 EFPD), and 210.9 EFPD of
cycle 3. Ihe modeling of fuel assembly operating history for assemblies which were first
inserted prior to cycle 3 requires bumup, fuel teperature, and moderator specific volume data
for the cycles since the fuel was first inserted into the core. These data are provided at datapoints
for the cycles prior to cycle 3 and at statepoints for cycle 3. The data is also given by axial node
location.

Control rod insertion time (by axial node) for each assembly with a control rod hiserted during
core operation is provided in Tables 4-35 through 4-38. 1Tis data was also obtained from the
core follow calculations based on corc operation data. In addition, bor letdown data for cycles
1, 2, and 3 are provided in Table 4-39. The data provided in Table 4-39 are coefficients from a
linear regression fit of core operation data for each cycle.
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I Table 4-1. AxI Node Spacings for Sequoyah 2 Brrnup Calculations

Axil Node
Node Snaelns {em)

1 22.86
2 22.86
3 22.86
4 22.86
5 22.86
6 22.86.
7 22.86
8 22.86
9 22.86

10 22.86
11 22.86
12 22.86
13 22.86
14 22.86
Is 22.86
16 22.86
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Table 4-2. Bumup and TR Feedback Parameters by Axia Node for Assembly AG

A l Burnup S36 to DPI
Nodfe M. TFul Em;ol

1 2.324 835.5 0.0241
2 4.693 10489 o04
3 6.5SS 1202.1 0.0238
4 7J10 12963 0.0236
S 8.631 USS1 . 0.0
6 9.162 13903 0.0232
7 9.503 1411.3 009
8 9.715 1424.1 0.0227
9 9.831 1431A O S

10 9.8S5 1433.7 0.02
11 9.759 1428A 0.0220
12 9A74 1409.7 0218
13 8.875 136S.7 0.0216
14 7.76S 1277.6 0.0215
IS S879 1120.0 0.0213
16 3.08S 857.0 00213

Bmup DPI to DP2
DP Lej!L Eg
6A422 961.1 0.0242

12.057 1159.7 0.0
IS.680 12263 0.0238
17A78 122.9 0.2S
18.293 1211.8 0.0233
18,646 1185.6 0.0231
18.801 1163.0 0.0229
18.89 1146.9 0.0227
18.971 1138.1 0.22
19.064 1137A 00223
19.146 114S3 0.0221
19.132 116L1 0.0219
18.797 1184.0 0.0217
17.630 1194.3 0216
14.571 1145.5 0.0214
8321 963.9 0.0213

Buroup

8P358.5S8
15.350
193S8
21.239
22.04S
22372
22.508
22.587
22.665
22.758
22.842
22.830
2248S
21.236
17834
M0ASS

DP~toDP3
TLidL EnpVol

820.0 0.0227
88U1 006
890.8 010225
8799 004
872.0 0.0223
86S.7 0.0222
861i 0.221
858.0 0.0220
8SSA 0.0219
853.2 0.0218
8513 0.0217
8499 0.0216
848.3 0.0215
845.6 0.0214
837.2 0.0213
766.9 0.0213

Aihl Bumnp DP ta
&Le -M -re
1 11.026 7969
2 18940 145.2
3 23243 848.6
4 25.166 850A
5 2S5970 8S3A
6 26303 857.7
7 26AS9 862.A
8 26.564 866.6
9 26.671 8699

10 26.792 872.3
11 26.98 8743
12 26.938 87.1
13 26.646 881.5
14 2SA20 t863
1s 21.795 879.6
16 13224 8203

DastpoLnt
or

tsttemilnt :D 5vl
SP36 0.0 /CI
DPI 187.061 Cyl
DP2 0.OICy2
DPs 14S3/Cy2
SF37 oo ICy3
SF38 210.9ICy3

IlP37

0.0227
002OM"

0.0224
0.0223

0210.0221
0.0220
O.19
o02t
0M17
0.0216
0.021S
0.0214
0.0213

Burnup SF37 to 6P38
REL L3 e T tecal
14.243 831.8 0.0234

24.922 962.8 0.233
30.319 988.5 0.0231
32.671 9832 0.0229
33.655 977.0 0.2
34.032 970.9 026
34.114 9649 00224
34258 9519 0.0
34309 .952.7 0=22
343S2 946.1 09220
34361 939A0 0.219
34276 9313 0.0217
33.839 922. 0.0216
32417 912.7 0.021S
28340 8978 *.0214
1796S 838.0 0.0213

Bursiup
T-fteI
Spec. VOL.

- GWEJMrU
-SF
.ft11brn
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|Tsble 4-3. Burnp and III Feedback Parmeters by Asial Nlode for Mssumbw AS

Node

2
3

4

6
7
8
g.'

10
11
12
13
14
IS
16

Burnup S;P36 to Dni
SPL Iin Sinec1o

1.789 766.6 0.0230
3A417 913.3 0.O230
4.631 1020.1 0.0229
SAS56 1087.6 010228
5395 1128.9 0.0226
63U3 1353.7 0.0225
6.S65 1167.8 011223
6.70W 1176.2 0.022
6.782 1181.1 0.0221
6.799 1132.9 0.0219
6.737 1179.8 0.0218
6.5S0 1167.3 00216
6.151 1337.1 0.021U
SAQS5 1073S5 0.0214
4.125 956.16 0.0213
2.179 7b7.1 0.1)213

Bornp DPi to DP2
PP2l~ l:EaeL Sec.VoI
4.866 8S9.5 0.031
8.617 1003.6 0.0230

10.864 10513 0.0228
12.017 1053.6 0.027
12.560 1039 0.0826.
12.802 1023.0 0.0224
12.913 1008.1 0.0223
12.980, 997.5 0.0222
13.044 992.0 0.0220
13.1 14 992.1 0.0219
13.175 998.2 0.0218
13.16 1009.7 0.0217

12317 1022.9 0.0216
t2.082 1026.1 0.0214

9.96 9 989.7 0.0213
5.705 839.6 0.0213

Duruup

8.993
14.892
17.695
1t.?31

19.02S
19.0S8
t9.024
18.992
18.983
19.003
19.044
19.06S

18323
18.19S
15.790
g.674

DP2 o DP3

1060. 0.0239
1178.8 0.0237
1179.7 0.0235
1147.0 0.0233
11172 0.0231
10963 0.0229
10823 0.0227
1072.5 0.0225
10641 0.02
1058A4 0O 22
10S339 0.022
1053.7 0.0218
10603 0.0217
10743 0.0215
10705 0.0214
959.8 0.013

Asht
Node
t
23

4

6
7
8
9

12

IS
16

Bnruup DPI to 537
L Vot E

12375 890.7 0.0231
20.594 949.6 0.0237
23.801 971.3 0.0236
24.87 998J6 0.0234
25.03 10175 0.0232
2S.107 1030Q6 0.0230
25.087 1041A4 00221
25.085 10491 0.0227
2S.107 10551 0ll22S
2S.IS6 10599 0.0223
2S.234 1063.1 0.02211
25327 10671 0.021
25323 10775 0.021
24.77 10911 0.016
2z224 109418 OIX14
1437 1 1005.4 0.0213

Dumwp SF37 to8}138
ISP3 ,Z~c fi t.
1IUO0 9351 0.0237

28.165 30111 0.0236
32L131 10345 0.Q234
33.462 10312 0.0f232
33.837 10351 0.0230
3335S 1031.1 0.0228
33.890 lOQSA4 OQ2216
33.857 10193 0.0224
33.820 1 12 39 0.0223
33.783 10062 0.0221
33.748 998.6 0.022
33.694 989.7 0.0218
33A9Q 9785 0.0217
32.665 962.5 0.021 5
29gA98 934.3 0.0214

19.522 B53S 0.013

Durzinp - G:R d/M TlU
T-FueI q
Spec. YoL -f±!IDbm

Daapolnt

Statwolnt E11X~iC~cl
SY36 0.0 I:yl
DPI 187.06 IC yl
D PI 0.OIS y
DP3 14&3ICy2
SF37 0.OICy3
SF38 21039ICy3
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I Table 44. Burnup and TH Feedback Parmeter by Axial Node for Assembly AlS

Axia

1
2
3
4
S
6
7
8
9

10
11
12
13
14
iS
16

gup 6136 to DPi
aP-L T.-OC d MO
1.963 78S.9 0.0232
3.732 943.9 0.0232
S.032 10541 0030
5.912 1123.7 O09
6A86 1166.0 0 28
6157 1191.1 0.O2
7.095 12053 0022
7.246 1213.9 02
7.333 1219.3 0.0221
7356 1221 0220
7.296 1219.6 OA218
7.104 1208.1 0M17
6.687 11783 0.021S
S198 1113.7 0.0214
4.529 993.5 0.0213
2A08 7895 00213

Bunup D tO DP
_n T~fc 8w-V
5273 £78.0 0.231
9.221 10192 0.0230

11.529 1061A 0.229
12.1708 1062.6 002?8
13264 1047.9 026
13S15 1029A O2
13M633 10142 0.0223
13.708 10032 02
13.780 997.5 O.01
1358 m.5 0O0
13.927 10031 .0.0213
13.921 OIS.6 0.0217
13.680 1030.3 OM216
12137 103S2 0.0215
101i3 1002.1 0.CQ13
6206 8S82 0.0213

Bunup

g.638
IS.669
18A34
19AS8
19.748
19.777
19.740
19.706
19.699
19.722
19.768
19.798
19.663
18930
16AU
10.172

DP2 to DP3
TMael EvecVol
10609 0.0239
1173.5 0.0237
11712 O2S
11382 0.02
1108.0 0.0230
1086.7 O.022
10723 0M?7
10622 O0
1054.1 0.0223
1047.S 00
1043.0 0.0220
1042.8 0.0218
1049A 0.0217
1062.7 0.021S
10595 0.0214
951.0 0.0213

SIg

2
3
4
S
6
7
8
9

10
11
12
13
14
Is
16

Burnup DP3 to SP7
p37 TIiz SVol
1326 915.1 0.0238
21A92 976.0 004237
24.566 988.1 0.0235
2553S 9982 0.0234
2S.754 10103 0.0232
25.760 IO22S 0.030
25.736 10333 0.0228
2S.732 1041.8 0.0226
2S.754 1047.9 0.022
25.04 10511 0.0223
25.t86 lOS49 0.0221
25984 1059A 0.0219
2S.984 1068.7 0.18
2SA27 10821 0.0226
22.S7 1086.0 0.0214
14M33 9973 0.0213

Sursup lP37 to 5138

18.692 904.1 0.026
28A39 976A 0.0235
32296 1001 0233
33.610 109A 0.231
34.002 10092 0.0229
34.094 10062 00227
34.102 10013 0.0226
34.092 997.1 00224
34.078 991.9 00222
34.066 9862 0.0221
34.05S 979.7 0.0219
34.021 971.S 0.021
33137 960.6 0.016
32.995 944.7 0.021S
29124 916.6 0.0214
19124 820 0.0213

Burup *GWdfThW
T-Fud - F

pec. VolY -fIIsbm

Datapoint
or

Staevont EM ICVcle
SP36 0.0ICyl
DPI 18706ICYl
DP2 O.OICY2
DP3 14S.3ICy2
8P37 0.0lIy3

mP38 2109 ICyS
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I Table 4-5. Burnup and TR Feedback Parameters by AWal Node for Assembly A21

Axial BD up S3 to DPi
de MEL T-Led E8mc1l

1. 1.6S0 749.8 0.0229
2 3.1S4 8A8 .01228
3 4M 984.7 0.0227
4 5.031 1048.8 0.0226
S S.5t6 1087.0 0.022S
6 584 1110.0 O0A4
7 6.046 1123.5 0.0222
8 6.172 1131.6 0.0221
9 6.241 11362 0020

10 6255 1137.7 00219
11 6.197 1134.6 0.0217
12 6.023 1122.5 0.0216
13 SA65S 1093.1 0.021S
14 4.967 1033.8 0.0214
is 3.788 924.0 O.0213
16 1.999 7492 0.0212

Burnup DPlIoDP2
I)P TDneMel SYol
4A96 8383 09229
7975 975.6 00228

10.0I 7 1023.8 0.0227
11.126 1027.0 0.0226
11M8 1013.6 0.0224
11.849 997.4 09223
113948 983A 0.22
12908 973S 021
12.064 K8A. 00
1.126 9685 0.9219
12.1O 974.1 0.0218
12.16S 9845 0A216
11331 996.8 0.0215
11.148 1000.0 0.0214
9.179 962.5 0).021
S237 8L8.0 0.0213

DP3
8227

13.71S
16A425
17.520
17.903
13912
18.037
189050
It.077
18.123
18.174
It.l3
ism 0
17225
14.871
9.082

DP2toDP3
MW Sm t-e.Yol
1038. 0.0239
IIS73 0.023s
11702 0 5023
1149.6 0.0233
1128.7 0.0231
1113.6 0.0229
1103.7 00227
1097.0 0.0225
1091.8 0.0224
1087A 00
1043 0.0220
1083.9 0.0219
1087.9 0.0217
10943 0.021S
1080.7 0.0214
964.0 0.0213

AxWa
fft

1
2
3
4

6
7
8
9

10
11
12
13
14
IS
16

Rumup DP3 to S;37
.ML TLfac 60MV0
12.14S 905.0 40
19A08 975.1 0.0238
22.617 1000.0 0.0237
23.794 10263 0 50235
24.173 1044.1 0.0233
24287 IOS6.1 0.0231
24343 10663 0M229
24A00 1074.7 0.0227
24A473 1081.1 0.022S
24.564 10893 0M0223
24.668 10902 02
24.758 1095.8 0.0220
24.701 110SD 0.0218
24.055 11173 09216
21.482 1115.6 0.0214
13.842 1016.0 0213

Dumrp SP37 to SP38
M38L nd peB l

16.8S3 906.3 0037
26.2S 978.9 0.0236
30355 1O09.S 0.0234
313982 1020.7 0.0232
32.617 10242 0.0230
32.892 1024.7 0.0228
3390S2 1023.7 0.0227
33.177 101 .025
33.291 10202 003
33396 1018.1 00221
33.481 101S.0 0.0220
33.501 1010.1 0.021t
33289 1001.1 0.0217
32.313 984.S 0.0215
28986 950. 090214
19.102 8633 0.0213

Datapoint
or

612teon~t EFPD I yle
SiP36 QO9Iyl
DPI 18706/iCyt
DP2 0.I Cy2
DP3 14S.3 ICY2
SP37 0.OICy3
SF38 210.9ICCy3

Bnmrup
T-Fue
Spec. VoL

-GWdWMTU
-oF
-Wi/lbm
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Table 4.6. BUMup and TEl Feedback ]Parameters by Aal Node for Assembly A21a

Axial Murnup SF36 to DPI
lNode lP1L TLfa± EMCNOT

1 1.6SO 749 0M29
2 3.154 88.8 U 0.28
3 4272 984.7 07
4 S.031 1048.8 0.0226
5 S526 1087.0 O.02S
6 St44 1110.0 0.0224
7 6.046 11235 0.0

62.172 1131.6 O0.021
9 6241 11362 0.020

10 6.25S 1137.7 0.0219
11 6.197 1134.6 0.0217
12 6C023 1122.5 0.0216
13 S.6SS 1093.1 0.0215
14 4S67 1033.8 0.0214
15 3.788 924.0 0.0213.
16 1999 749:2 0.212

BDMup DPI to DP2

4A96 t383 0Q.29
7.975 975.6 0028

10.057 ID23.8 Qo0e27
11.126 1027.0 0.226
11A;28 1013.6 O.224
11.49 997A O223
11.948 983A 0.222
12.008 973.5 .021
12.064 968.A 0Q220
12.126 96.5 0.0219
U2180 974;1 0.0218
12.16S 984.5 O0216
11.31 996.8 O2IS
11.148 1000.0 0.0214
9.179 96Z5 0.0213
S.27 818. 0.0213

Durnup

8.60S
14264
16.936
17.890
18.127
18.117
18.0SI
17.994
17.966
17.970
18.000
It.021
17.896
1721S
14929
9.125

DP2 to DF3
T uL 1

IOS9.4 0.0239
11802 O.8Q37
118S.I 0.0235
1153.3 0.032
11229 00230
1101.0 0M28
10862 0.0226
107S.7 OQ225
1067.S 0.0223
1060.7 0.0221
1056.2 0.0220
10563 0.0218
1063.S 0.C217
1076.1 0.021S
1068.6 0.0214
95S.S 0.0213

&t

2
3
4
S
6
7
8
9

10
11
12
13
14
is
16

Burnup DP3 to RV37
RV T-Fucl SW-eVol
12.501 883.5 0.0238
19.870 944.0 0.0237
22.959 9M6.6 0.023S
23S34 994.0 0.234
24130 1014A 0OQ32
24.108 1029.1 0.0230
24.061 10412 OM28
24.038 1050.7 0.0226
24.043 1057A 0.0225
24.077 10619 0.0223
24.145 1065.1 OA221
24238 1069.8 0.0219
24249 10792 0.0218
23.737 1094A O216
21301 1096.4 0.0214
13.737 1002.8 .00213

Buarup S37 to SF38
.ML WIFul Snl
17313 911.9 011237
26.753 9820 0.0235
30.68 1008.5 0.0233
32.029 1016.6 0.0232
32A4S 10183 0.0230
32.550 10173 0.0228
32.S73 1015.0 0.0226
32.S82 1012.1 0.0
32589 1008.6 0.0223
32.597 1004.6 0.0221
32.606 999.6 0.0220
32.593 992.6 0.0218
32A30 9823 0.0217
31.621 966.6. 0.021S
28.563 938.7 0.0214
18.9S9 862.6 O0213

DRUMVP -GWdMTU
T-FueI * 'F
Spec. VoL *-ttIlbm

Datapoint
or

Statevoint £ vIdyce
S36 0.0 I Cy
DPI 18706 1 Cyl
DP2 0.OICy2
DP3 14S3/Cy2
SF37 0.0I Cy
S38 210.9/Cy3
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I Table 4.7. Bunup and TE Feedback Parameters by Axia Node for Assembly A25

AxIl Surup 36 to DPI
Nod DPij* T.Ved 9 s.9

I :226 817.2 0036
2 4.267 98.1 0.023S
3 S.798 1126.9 0 3
4 6237 1204.1 0232
5 7.S16 12S0.9 O 30
6 7.954 127&6 0. 9
7 8.236 29S. 0.0-7
8 8A16 1305.1 0.0225
9 8.520 1311S 0023

10 5SO 1314.7 001
11 8844 1312.7 0.0219
12 8263 1300.1 O.0218
13 7.779 66.S 0M16
14 6.855 119S.9 0M14
IS S257 1062.0 0.0Q13
16 2.78: 826.7 0.0213

Burnup

S.991
10.591
13.355
14.770
1S.34
IS.731
IS.872

.960
16A043
16.136
16218
16217
1S.944
14.974
124SO
7202

DPI to DP2
L-d Sy1o
922.0 O.235

1082! 0.A34
11273 0.0232
1127 0.0230
1110.6 0.02
1090A 0.0227
1072. 0022
1060.3 OA224
1053.6 0.02
10533 0.0221
IOS9.8 0.0219
1073.0 0.0218
10892 0.0216
109S2 0Q21S
10625 00214
9032 'OQ213

Durup
9.190

15.621
19.032
20.662
21323
21.591

21.714
21.799
21.88821.9922IM92
22.089
22.109
21.847
20.797
17.796
10.771

DP2 to DP3

967.9 O.238
1076.7 0.0236
1089.9 0.0234
10762 0.0
1061.8 0.0230
102 00228
104S9 0.0226
1041.6 00225
1038A 0,03
103S.7 0.0221
1033.5 0.0220
1032.6 0.021B
1033.0 0.0217
1033.7 0.021S
1019S 0.0214
911.6 0.0213

AxWa

I
2
3
4
5
6
7
8
9

10
11
12
13
14
is
16

Buvp DP3 to P37
£raL M~IL EDC.VG
1619 8543 00237
20.698 913.1 0.036
24.700 942. 0.0234
26A34 974.0 0.0233
27.141 994A 0.0231
27A39 1007J3 O229
27.604 10173 0.0221
27.738 102S.1 0.0226
27.876 10312 0.0224
28.027 103S.7 O.222
28.187 1039.7 0.I022
28.269 1044.5 0.0219
23.103 IOS1.8 0.0217
27420 10593 0.0216
23.847 1046A 0M14
IS.097 961.2 0.0213

Barnup $;P37 to 1P38
ML TJel SVMeGV

1S.316 783.2 0.0231
2S.918 903.8 0.0230
30.980 930.1 0.0228
33.131 926.7 00227
34.013 9213 0.0225
34352 915.7 0224
34508 909.8 0.22
34.605 903.8 0.0221
34.685 897.9 0.0220
34.758 891.8 0.0219
34.t11 885.3 0.0218
34.779 8773 0.0217
34AS7 869.1 0.21S
33246 856S O.214
29A37 837.6 0.0213
18.981 777.2 0.0213

Datapoint
or

aftenofut EFPD Cvtk
MP36 O/CyZ 7

DPI 187A6/cyl
DP2 0. ICy2
DP3 14S3 ICy2
SP37 0.0 ICy
S8 210.9 ICy3

Burnup
T-FWd
Spec. VoL

* GWdnflU

-SF
*ftlIbm
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Table 48. Btmrup and TH Feedback Parameters by Axisi Node for Assembly A25a

&Lde
1
2
3
4
5
6
7.
8
9

10
11
12
13
14
Is
16

Bump S36 to DPI
ML WXPel syLo
2=26 1172 0.M36
4267 993.1 0.0235
5.798 1126.9 0.0234
637 1204.1 00232
7SIC 1250.9 0.0230
79S4 1278A 00229
8.236 1295. 00227
1A16 1305.1 0.0225

.20 1311.5 00223
1.5S0 1314.7 00221
1AU 1312.7 0.0219

.263 1300.1 0.0218
7.779 12669 0.0216
6.151 119S.9 0.0214
52S7 IO2 O.0213
2.71 126.7 0.0213

Burcup DPi to DP2
_>PM T-fte SmeeVol

991 922.D 0.0235
10591 103.1 0.0234
13355 11273. 0.0232
14.770- 1127.0 O.0230
ISA34 1110.6 009
IS.731 1090A 007
IS72 1072.1 O25
15.960 10603 0.0224
16.043 1053.6 0.0
16.136 10533 0.0221
16218 1059.8 0.0219
16217 1073. 0.0218
IS.944 10892 0.0216
14.974 1095.2 O.21S
12AS0 106. O214
7.202 903.2 0.0213

Buznp Sm37 to Sm38
8 T-Fel Symec.Vol

14.105 663.9 0.0219
22.96S 690.1 0.0219
2726S 6981 0.0218
29.107 6975 0.011
29*52 695.1 0.0217
30.161 692A 0.0217
3W01 6897 0.0216
30A35 687.2 00216
30549 614.7 0.0215
30.669 612.1 0.0215
30.782 6795 0.0214
30823 676.6 0.0214
30.591 6732 0.0214
29A99 668.7 0.0213
25.969 659.1 0.0213
16.513 632.7 0.0212

Burcup

9.190
1S.621
19.082
20.662
21323
21.591
21.714
21.799
21*83
21.92
22.089
22.109
21*47
20.797
17.796
10.771

DP2 to DP3

967.9 0.0238
1076.7 0.036
10899 0234
10762 0.0232
1061* O230
10522 0.0228
10459 00M26
1041.6 o.c22
1038A 0.023
103S.7 0.0221
1033.S 00220
1032.6 0.0211
1033.0 0.0217
1033.7 0.021S.
1019.9 0M14
911.6 M0213

2
3
4
S
6
7
S
9

10
11
12
13
14
1S
16

Baup DP3 to SF37
JU27 T4bel SymVeo
12621 54.3 0.0237
20.701 913.1 01236
24.703 942A 00234
26A37 974.0 0233
27.144 994A 0M31
2743 10073 O0.29
27.60 10173 00228
27.742 102S.1 0.0226
27t880 10312 0.224
28.032 1035.7 0.022
28.113 1039.7 00221
28273 1044.5 0.0219
28.107 1OS1I 0.0217
27.124 10S93 0J0216
23*S1 1046A 0.0214
15.100 9612 0.0213

Datapoint
or

I~staolemt MRD/Cvdel

am36 .OICy
DPi 187.061CyI
DPi2 0.0Cy2
DP3 145.31Cy2
Sm37 0.0/Cys
S3 210S.1 Cy3

BDraup
T.Fud
Spec VYoL

- GWd/MTI.
-"F
-ft'Ibm
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Table 4-9. Burnup and TH Feedback Parameters by Axial Node for Assembly A26

IAIW

I
i
3
4
S
6
7

9
la
11
12
13
14
Is
16

Bamuap SP36 to DPI
MPL Letu E-.V0l
IA23 721.9 0 26
2.720 1391 0.0226
3.670 9243 0.02
4311 978.C 0.0224
4.725 IOIIA OM223
4.959 1030.7 0.022
S.ISS 1041.7 0.0221

M2S8 104t.1 0.M0
5314 1OSI. 0.0219
5324 .10S3.0 OI235
527 IOSDA 0.0217
5.129 10403 O2IS
42 I10S5 OMIS
4.245 96S.1 OM14
3.252 671.9 0.0213
1.722 721.6 0.0212

Burnup. DPI to DP2

3.t43 7951B 0.226
6.713 913.1 O2S
8.500 953.7 0.0224
9.373 956.3 0.23
9.776 944.7 00222
9.949 9305 0.1221

10.023 91.3 0020
10.06S 909.6 0.0219
10.105 905.0 0.021t
t0.1SI 904.9 0.0218
10.190 909.6 0.0217
10.174 9185 0.0216
9.981 928.7 0.O1IS
9341 931.3 0.0214
7.736 899.6 0.0213
4AS1 777.6 0.0213

Burnup

5.250
13381
15.46
16A32
16.621
16.613
16.563
16S2S
16510
16.52
16.SS2
16.57
i6A87
15.929
133950

8.632

DP2toDP3
TLeER EnecYo
1093.6 0.0241
1223.2 0.0239
12312 0.0237
1204.6 0.0234
1177.6 0.0232
IIS2 O0230
1145A 0.0221
1136.7 00M6
1130.0 O24
1124.6 O0222
1121.1 0.0221
112I.S 0.0219
112U3 0.0217
1138.6 0.0216
1126.6 0.0214
996.5 00213

I

AIx Burcup DP3 t P37
lfog& M37 T-ftl SMLYLol

1 125 938 0.0241
2 19A65 1013A 0.0239
3 22.122 1029.0 0.0237
4 22.597 1041.5 0.0235
S 23.041 1055l 0C033
6 23.026 10691 0.0231
7 23.003 1081.9 029
8 23.006 1091.6 0.0227
9 23.034 1091.7 0.0226

10 23.015 1103.7 0.M
i1 23.16S 1107.7 .0222
12 23.271 1112.9 .220
13 23.319 1122.3 0.0215
14 22.922 1136.3 .0216
IS 20.755 11362 0.0214
16 13.543 1029.9 0.0213

DatapoInt
or..

am36 .OICyt
DPI 157.06 ICyl
DP2 0O/ICy2
DP3 145.3 ICy2
SP37 O.OCy3
SF38 210.9 ICy3

Burup tSP37 to SF38
M2L X-ue 6MM6-
16308 566.2 0.0238
26257 1016.6 0.0236
30.177 1055.1 0.034
31A79 IOSS.9 0.0
31.546 1050.7 0.0230
31t.58 1044S 0.022
31.62 1031.8 00M6
31.826 10323 O022S
31.787 102SS 0.0223
31.749 1018A 0.0221
31.714 1010.5 00220
31.674 10012 O.0211
31.533 989.6 M0217
30D48 973.8 0.0215
281096 9463 0.0214
18.589 871S 0.0213

Burnup a GWJMTU
T-Fud c
Sp VaVoL -ftilibm
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Table 4-10. Bumup andTH Feedback Parmeten by Jial Node for Assembly A26a

I shl

I~d

2
3
4
S
6
7
I
9

10
1I
I2
13
14
IS
16

Bunup SP36 to DPI

IA23 72lS 0.0226
2.720 839.8 0.26
3.670 924.3 0.022S
4.311 9786 0.24
4.72S 1011.A S223
4.989 1030.7 0S222
5.15S 1041.7 0.221
S2S8 1043.1 0.0220
S.314 1SI 0.0219
5324 1053A OA218
5274 10504A O 17
S.W 1040.3 0.021S
4.82 1 05.8 0.0215
4.24S 96S.1 0.0214
3.252 871.9 0.0213
1.722 721.6 O212

3.843
6.783
3.500
9.373
9.776
9.949

10.023
10.06S
10.10S
10.151
10.190
10.174
9981
9.341
7.736
4ASI

DPI to DP2
lTiel Spee-Vol

795.8 0.026
913.1 O0.225
9537 0.0224
956.3 0.0
944.7 002
930.5 00221
918.3 0.
909.6 O00I19
905.0 0.0218
904.9 0.0218
909A6 0.0217
9185 0.0216
928.7 0.0215
931.3 0.0214
899.6 0.0213
777.6 0.0213

Durnzup

3250
13381
15.646
16A32
16.621
16.613
16.563
16.52S
16.510
16521
16.5S2
16.578
16A497
IS.929
13.950
8A;32

DP2 to DP3
T-'ad SPVol
1093.6 0.0241
12232 0.0239
12312 0.0237
1204.6 0.0234
1177.6 0.0232
11582 0.O230
1145A 0M228
1136.7 0.0226
1130.0 0.0224
1124.6 - 0.0222
1121.1 0.0221
11215 0.0219
1123.3 0.0217
1138.6 0.0216
1126.6 O.C214
9965 0.0213

AII
1
2
3
4
S
6
7
8
9

10
11
12
13
14
is
16

Burup DP3 to S37
M _P7 LT&L EpemVp?

12.567 93.8 00241
19AS1 1013A 00239
22.096 1029.0 0.0237
22.867 1041.S 003S
23J008 105 0.0233
22992 1069.t 0.0231
22.969 1081.9 0.0229
22.971 1091.6 0.0227
22.998 1098.7 00226
23.048 1103.7 0.0224
23.121 1107.7 022
23233 1112.9 OQ220
23.281 1122.3 0.0213
22.8U4 1136.3 0.0216
20.722 11362 0.0214
13522 1029.9 0.0213

Burnup

17360
263S3
29.t63
31.0S7
3tA28
31.540
31.586
31.617
31.643
31.66S
31.683
31.680
31.548
30.839
28.0Q3
IS.7SO

SP37 to SP38

911.0 0.0237
984.9 0.0236

1015A 0.0234
1025. 0.0232
1027.7 0.0230
1026.7 0.0228
10242 026
1021.0 0 22
10173 0023
10132 0021
1008.0 0.0220
1000.9 0.0218
990.1 0.0217
973.1 0.0215
942.7 0.0214
8644 .213

I

Datapoint
or

Statenohit Em ICvdt
l;36 0.0 IC
DPI 87.06 1C1y
DPI 0C1C2
DP3 14S.3ICy2
S37 0.0 I 3

SP38 210.9/Cy3

Burnup

Spe. VOL.

-GWdJWrU

-fellbm
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I Table 4-11 Bump and TH Feedback Parameters by Axl Node for Assembly A29

II&I

2
3
4
5
6
7
8
9

10
1i
12
13
14
1s
16

Barnup $36 to DPI

2.092 799.5 OJ0234
4.020 9692 0.0233
SASS 10882 ,00232
6A28 11615 0.0231
7.058 1205.0 0.0229
7.65 1230.5 0.0227
7.728 1245.6 0226
7.99 12552 0.0224
B.000 1261.6 G02
1.034 1265.2 00221
7.979 12642 0.0219
7.712 1253.7 0.0217
7343 1224A 0.0216
6.496 1159.9 00214
5.009 10343 0.0213
2.675 8141 0.0213

Burcup DPI to DP2
vZL IT-.Foel 9n0s
5503 889.5 O.33
9.738 1036.2 0.0232

12.276 10802 0.030
3.583 1081.0 0.0228

14.199 1064.9 0.0227
14A79 1045.6 O.0
14.616 1029.1 0.04
14.704 1017.6 0.0223
14.717 1011.5 0.0221
14.878 10112 0.0220
14.958 10172 0.0219
14.961 1029.4 0217
14.716 1044.9 0216
13.35 1052A 0.021S
11.552 1020.8 00214
6.745 876.5 0.0213

Bnmup DP~toDP3

9.743
16.034
19.048
20221
20.591
20.668
20.663
20.6SS
20.669
20.710
20.770
20.804
20.6M7
19.879
17311
10697

,S Fer Sam"
1053.1 0.0239
1163.7 0.0237
11S9.0 .0.0235
1126.4 0.0232
1097.7 0.0230
10773 O.022
1063.7 0.0227
1054.1 0.022S
1046A 0.0223
1040.1 0.0222
1035.7 0.0220
1035.2 0.0218
1041.1 0.0217
1052.t 0.0215
1050.7 0214
945.7 0.0213

Axhi
fiode

1
2
3
4
S.
6
7

99
10
11
12
13
14
IS
16

BDUUP DP3 to l;P37
JSP3 MeF t Spir1of
13160 904.7 0023t-
21.799 962A 00237
2S.149 978.7 OQ23S
26.27 994.1 0.0234
26.S9S 1008.2 00232
26.649 1020.2 0.0230
26.656 1030.4 O0.22
26.676 1038A 0.026
26.719 1044.1 0.225
26.797 1047.9 0.0223
26881 10501 0.221
26.984 105S3 0.0219
26.970 1064.5 0.0211
26365 1078.7 0.0216
23679 1079.1 0.0214
15367 993.4 0.0213

Burnup SP37 to S38
,1 Tfntel 60Me.V1
11.60 899.5 0Q.3S
28.700 9722 0.0234
32J22 996.0 0.032
34.276 10013 0.30
34.730 999.3 0.0229
34.350 995.1 0.27
34.874 990.0 0.225
34.874 984. O.224
34870 9789 O0l222
34J66 972.8 0.0221
34.861 966.0 0.0219
34828 957.8 0.0218
34.635 9473 0.0216
33.758 932.4 0.021S
30A77 9042 0.0214
20208 830A 0.0213

Bamup .GWddMTU
T-Fue . T
Spec.VoL -WIPbm

Datapolat
or

St tepoln E;FPD / vck
S36 0.OICyl
DPI i87.6 I Cyl
DP2 0.0ICyl
DP3 14S.3 /IC2
81P37 0.0 I Cy
$1338 210.9/Cy3
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Table 4-12. Bunmup and TB Feedback Parameters by Aal Node for Assembly A29a

Axial

1
2
3

.4
S
6
7
8
9

10
11
12
13
14
IS
16

Bunup SP36 to DPI
JML TLbEL fgCVol

2.092 799.5 O.234
4.020 969.2 0.0233
SASS 108.2 0.0232
6A28 11615 0.021
7.058 1205.0 029
7A65 1230S O.0227
7.728 1245.6 0.0226
7.U99 12SS2 0.0224
8.000 1261.6 0.0222
3.034 12652 0.0221
7.979 12642- 0.0219
7.782 123.7 0.0217
7343 1224A 0.0216
6A96 1159.9 00214
5.009 1034.3 0.0213
2.675 314.3 0.0213

BnlQup DPI toDP2

5508 389.5 00233
9.738 10362 0.0232

12.276 10802 O230
13.583 1081.0 O.228
14.199 1064.9 0.0227
14A79 1045.6 0.022S
14.616 1029.1 0.0224
14.704 1017.6 OA23
14.787 101153 021
14.378 10112 0020
14958 10172 O.0219
14.961 1029A 0217
14.716 1044.9 0M16
13.63S 1052.4 0.021S
11552 1020 OQ214
6.74S 76.5 0.0213

Burnup DP2 tO DP3
DP3 MCI SW~eCVt
9.743 1053.1 0.239

16.034 1163.7 0L.237
19.048 1159.0 0.0235
20221 1126A 0.0232
.20.59 1097.7 0.0230
20.668 10773 O.0228
20.663 1063.7 O0.227
20A6SS 1054.1 O.22S
20.669 1046A 00223
20.710 1040.1 0.222
20.770 1035.7 O0M2
20.304 1032 0.021
20.6S7 1041.1 0.0217
19.879 1052.8 0.0215
17311 1050.7 0.0214
10.697 94S.7 0.0213

AtI Burcup DP3 to S37
Node kMl T-uLoel &

1 13.860 904.7 0.8
2 21.308 962A4 0.0237
3 2S.166 978.7 0.023S
4 26309 994.1 00234
S 26.619 10082 OD232
6 26.673 10202 0.0230

-7 26Ai82 1030A 00223
S 26.702 1038A 0.0226
9 26.745 1044.1 0.0225

10 26.813 1047.9 00
11 26.90t 0 IS0.8 OM21
12 27.011 10553 0.0219
13 26.997 10643 0.0211
14 26.391 1078.7 OM16
IS 23.702 1079.1 .0214
16 IS382 993A 0.0213

Datapoint
or

SP36 0.0 /Cyl
DPI 157.06ICy!
DP2 0.0 ICy2
DPF3 1453 /ICy2
SP37 0.0ICy3
gF38 210.9 1 CY

Burnup SP37 to S38
. L TMFel SyjVl
IS.4t9 673.7 OX020
24.293 7042 0JD219
27.998 7140 0.219
29.11 71S3 0JX216
29.651 714.1 0lX21t
29.729 712.1 00217
29.739 709.9 O.O17
29.748 707. 0.0216
29.771 705.1 0M16
29.810 702.7 OMIS
29267 700.0 O.21S
29S16 696. 00214
29.824 692.7 0AX214
29.015 6863S 0.0213
26.095 6742 01X213
16.974 6433S 0.0212

Burnup
T.Fue
Spec. VoL

-GWdMrU
.ft
-e/lbm
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I Table 4-13. Burup and TII Feedback Parameter by Axial Node for Assembly A30

Axial
1

2
3
4
5
6
7
9
9

10

12
13
14
IS
16

Burnup SP36 to DPI

2.420 836.7 0.0239
4.127 1036.3 0.0238
6.474 1174.0 0.0237
7.646 1256.2 0.0235
8A09 130S.S 0.0233
8S07 133S2 0.0231
9236 1353.7 OM29
9AS3 1365.8 0.0227
9.588 1374.3 0.0224
9.643 1379.9 O.022
9.592 1380.4 0.0220
9.370 13703 0.0218
8.856 13383 0.0216
7*1I 1266.7 0.021S
6.070 1126.1 00213
3254 70.3 0.0213

Burnup DPI to DP2
DP2 T-el IgMSA
6290 933.2 0.0237

11304 10962 0.0236
4A09 11443 0.0234

16.009 1146.6 0.0232
16.771 1129A 0.0230
17.131 1108.4 0.0228
17.319 1090.3 0.226
17A48 1077A o.o22
17.569 1070.6 0.0223
17.698 10703 0A221
17*814 1077.3 0.0220
17*37 1091A 0.0218
17.566 11093 0.0217
16.542 1117.7 0.0215
1,347 1083.7 0.0214
8.132 932.S 0.0213

Dkwuup

9.164
16696

20.780
22A62
23.131
23.399
23.526
23.620
23.720
23.t36
23-951
23.99S
23.769
22.7S2
19A;78
12.123

DP2 to DP3
TEaL SnecVol

980.5 0.0240
1130.1 0.0238
1130.0 0.0236
1106.7 0.0233
1088.0 0.0231
10742 0.229
10649 o.0227
10583 0.06
1053.1 0.0224
1048.6 0.0222
104S.1 0.0220
1043.8 0.0219
1046.0 0217
1049A 0.0215
1041.2 0.0214
939.3 0.0213

Axial Snrcup DP3 to SP37
Nedee E7 le Spee.
1 11965 774.7 0.0237
2 21.7S2 799.9 0.0237
3 26.33 869.0 0236
4 28569 9798 0.0234
5 29274 1011.0 0232
6 29548 1024.3 OA230
7 29.700 1034.1 0.229
8 29*29 1041.6 0227
9 29.65 1047. O.025

10 30.116 1050.7 0.0223
11 30=2 1053*8 O.221
12 30384 10582 0M19
13 30272 10666 0M18
14 29382 10783 0.0216
IS 26.131 1072.7 0M214
16 1685 98S.0 00213

Bumvp SP37 to SF38
jff3g MF-t SeCVO1G
17.469 925 0.0236
29271 100I66 0234
3461 1016A4 0232
36.789 1013A 0030
37.540 1006* 0.029
37809 9992 .m27
3722 .9913 O0A25
37983 983.7 0.0224
3.029 975.7 0.0222
38.068 M7. O020
38093 9588 0.0219
38.053 9493 0.0218
37.768 938.6 0.0216
36.6S1 924A 00215
32.902 896* 0.0214
21.794 8272 00213

Datapoint
or

Sibtevoont EnlPI O ZCvd
W36 00ICy1

DPI 187.061cyl
DP2 0.0 I Cy2

DP3 45.3ICy
* 37 0.OICy3

SP38 210.9/Cy3

Bumup
T-ueYL
Spec. Vol.

- GWdwTU
-fF
*fL'/Ibm
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Table 4-14. Bumup and TR Feedback Pammeters by Axial Node for Assembly A31

AXW
Node

2
3
4
S
6
7
8
9

10
11
12
13
14
15
16

Bumup P36 to DPI.

I271 703.5 O00s
2A465 811A O.OQ24
3371 891.8 0.0224
3.9S5 944.9 0 2
43t4 977.1 O02
4.638 996.2 0.0221
4.801 1007.6 00
4.903 1014.5 0.0219
4960 1018.7 0.0218
4.974 1020A 0.0217
4.931 1018.3 0.0216
4.796 1008.7 0.0215
4.507 985.1 0.0214
3964 937.1 .0214
3.027 848A 0.0213
1.599 708.7 0.0212

Burnup DPI to DP2
T rTW1 S vO

3396 771.1 0.022
6.149 6865 0.0224
7.t62 933.7 0.0224
8.759 940.7 0.0223
9.179 931J O222
9363 918.9 0.0221
9A46 907A 0.220
9A.94 899.1 .0219
9.539 594.7 0.0218
g9588 894.6 0.0217
9.630 599.1 0.0216
9.61S 907.6 0.216
9.42S 917.1 0.021S
8.795 9173 0.0214
7.227 881.9 0.0213
4.108 760.7 0.0213

BMUP

7A75
12A76
14SI6
IS.8S9
16.160
16231
.16241
16.248
16271
16311
16360
16386
16269
15.664

.13.649
8A06

DP to DP3

1091.8 0.0243
1232.3 0.0241
124S0 0.0238
12270 0.0236
1204. o0233
1189.1 0.0231
11783 0.0229
11722 00227
11672 O0=5
11632 .0223
1160.6 00221
1161.0 0.0219
1166.1 0.0218
1172.6 0.0216
11552 0.0214
1016.1 0.0213

1

2
3
4
S
6
7
8
9

10
11
12
13
14
15
16

Bunup DP3 to SP37

11.591 91L80 0.0242
18.481 993.6 CM240
2I464 2MS 0.0239
22511 IOSS3 0.37
22822 1079.1 0.023S
22.908 1094.7 0.0232
22.957 1107.1 .0230
23.016 1116.9 O.228t
23.091 11243 0.0226
23.182 1129.8 0.0224
23290 1134A 0.0222
23A03 11402 0.022
23A21 1149.7 0.0218
22.952 11623 0.0216
20.700 1159.6 0.0214
UA65 1046.1 0.0213

Bunup 37 to SP3S
.ML8 VW Enec~ol
16.1S3 698.0 0.0236
2S.154 .969A 0iO235
29.024 10005 0o233
30.519 10123 0.M31
31.081 1016.0 0.0230
31320 1016.2 0028
31462 1014.7 0.0226
31.576 1012.6 0.0224
31.678 10103 0.0223
31.771 1007.6 0.221
31.849 1004.1 0.02
31.879 9985 0.0218
31.723 988.6 0.0216
30.896 970.0 0.021S
27.60 933.8 0.0214
18436 5494 0.0213

Datapolnt
or

Statenolnt EFPD Cycle
, 36 OICyI
DPI 187.0 ICyI
Dn2 0.1Cy2
DP3 14S3 ICy2
£137 0OoICy3

m38 2109 1Cy3

Brsup
T-Fael
Spec. VoL

. GWdfMT
-fT
* tllbm
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Table 4-15. Buarup and TE Feedback Parameters by Axil Node for Assembly B14

I

I2
3
4
S
6
7
8
9

10
11
12
13
14
15
16

Burnup DPn to DP3
.2M Husbel SgeVof
4.030 1133.0 0.0247
6.098 1331.2 0.0245
7.010 1402.7 0.0242
7.309 1417.7 0.0239
7.373 1414.6 0.0236
7.380 1409A4 00234
7391 14062 OO031
7A13 1405A 0.0229
74S8 14063 0.0227
7.S07 14082 0.0224
7.S63 1411.0 0.0222
.7.618 14142 0.0220
7.633 1414.7 0.0218
7AS3 1393.7 0.0216
6.674 1326.6 0.0214
4A76 11073 0.02[

Burnup DF3 to SP37
-SP37 T-Fuel gpmeVot
8A16 1021B 0.0248

12502 11393 04246
14.1U2 11t9.7 0.0244
14.724 1217.S 0.0241
14.t90 1239.7 O239
14985 12S9.7 OM36
IS.096 m7.s 0.0234
1S.232 1293.0 0.0231
15.384 13063 0.0229
ISM4S 1317.6 O 6
15.720 1328 0.0224
IS31 1341.1 0.0221
16.064 13S4.3 0.0219
15904 13593 0.0217
14.558 1316.2. 0.0215
9.998 1144.7 0.0213

Barnup SP37 to SF38
JMLS_ T-617el fipeVol
14230 1010.1 0.0244
21.148 1129.7 0.242
23.957 11603 0.0239
24976 116S.6 0.0237
25361 1164.0 0.0234
25.52 1IS92 0032
25.687 1152.9 0.0230
25.01 1146.0 0.227
2S.95 1138.9 0.02
2S965 1131A 0.0223
26.022 123.1 0.0221
26.050 1113.1 0219
253.79 IO10.0 0.0217
254SS 1080.1 0.0216
2326S 104S.6 0.0214
IS.987 9325 0.0213

Table 4-16. Burnup and TE1 Feedback Parameters by Axial Node for Assembly B1S

1
2
3
4
S
6
7
8
9

10
11
12
13
14
Is
16

Burnup DP2 to DP3
DMFL T-Fuel SY nl
2.762 966.7 0.037
4.552 1158A 0.0236
S3SS 1227.7 0.0234
552 1246.0 O.232
5.748 1247.5 0.0230
5.781 124S3 0.0228
S.307 1243.8 O.27
S.39 1243.8 O02
5*79 124S.0 0.0223

5324 1247.0 0.0221
S971 1249A O220
6.008. 12SIA 0.021t
5990 12493 0.0217

5.781 1230.6 0.0215
5.033 1159.5 0.0214
3.04S 943.3 0.0213

Buniup DP3 to SF37
-Mp7 l;-Fgtl 9ieN~OT
5.898 915.5 0.023 2
9386 1036.4 0.0236

1022 1076.5 0.0235
11.328 1096.5 0.0233
11.512 1112.0 0.0231
11.615 11263 0.0230
11.715 11393 0.028
11.27 11So.7 0.226
11947 1160A 0.0224
12.074 1168.6 0.0222
12207 1176.1 0.0221
t2336 11833 0.0219
12AOI 1190. 0.0217
12.161 1191A 0.0216
10190 IIS72 0.0214

6.88 997.2 0.0213

Durnup
08
10.916
17.109
19.698
20.700
21.122
21336
21A77
21SU4
21.i66
21.729
21.764
21.751
211S09
21.020
18.913
12.312

SP37toSP38
T-Fnef Sv-.Vol

983A 0.0240
1108.6 0.0239
1146.7 00237
1152.4 0.0234
11493 0.0232
1143.7 0.0230
1137A 0.228
11308 0.0226
11243 0A224
1117.6 00222
11104 00220
11019 00219
1090 0.0217
10752 0.0215
1041A 0.0214
924A 0.0213

Datapoint
or

state"oint 1Cvek
DPn 0.OICy2
DP3 14S.3 /CJ2
SP37 oL0/Cy3

a SP38 21931Cy3

Bump -GWdAM
T-FueI - oF
Spec. VoL -DP/lbm
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I Table 4-17. Burnup and TH Feedback Parameters by Aal Node for Assembly B19

Aze
1.
2
3
4
S
6
7
8
9

10
11
12
13
14
IS
16

Bumvp DP2 to DF3
pP3 TFael gvmVot
4At8 1172.9 0.0247
6.370 13S7.2 0.0244
7.170 1418.1 0.0241
7366 14232 0.0239
7347 1412.8 O.236
7.295 1402.6 0.233
7263 1395.9 0.0231
7.254 1392A 0.0229
7.263 1390.8 0.0226
7.283 1390.S O224
7317 1391A 0.0
7366 1393.9 0220
7.406 1396.1 0.021
7307 1386.2 0.0216
6.698 1327.4 .0.0214
4.770 1133.8 0.0213

Burp DP3 to SP37
Jr37 TLfr Enel
9.0S4 1024A. 0.0249

12.974 11359 0.0247
14497 11882 0.0244
14.896 1219.8 OA242
14.950 1245.8 OA239
14.966 12679 00237
IS.019 1286.9 00234
IS.108 1302.9 0.0232
IS217 13163 0.0229
IS.338 1327.7 0.0227
ISA81 1339.0 0.0224
IS.661 1351.6 0.022
15.8S3 1365.3 0.0219
1S.816 1373.1 0.0217
14.722 1333.S 00215
IOS70 t16S.0 0.0213

Burnup SP37 to S638
.EL Me.l fioec.Vol
14.010 947.8 0.0241
20566 106S.0 0.0239
23.258 1101.6 0.0237
24217 1112.7 0.0235
245S6S 1114.9 0.0232
24.738 11132 0.0230
24.870 1109.7 0.0223
24389 110SA 0.0226
2S.094 11009 0.0224
2S.181 1096.1 002
252S4 1090.5 0.0220
2S307 1082.6 0.0219
2S276 1070.0 0.0217
24.820 1048.1 0.021S
22.776 1007.6 0.0214
IS.942 8905 0.0213

Table 4-18. Burnup and TH Feedback Parameters by Axial Node for Assembly B21

2
3
4
-S
6
7

9
10
it
12
13
14
IS
16

Bunup DP2 to DP3
IM _FW comol

2.756 967.8 0.0238
4.S77 11633 0.0237
S.419 12363 0J0235
5.755 128.0 0.0233
5.80 1261.8 0.0231
5M4 1261.1 00229
S.974 1260.7 O0227
6.018 1U61.7 0G225
6.070 1263.7 0.0
6.126 1266.5 0.0222
6.182 1269.6 0.0O20
6.23 12719 0.0218
6.198 12692 0.0217
S964 1243A 0.021S
5.165 11732 0.0214
3.101 950.0 0.0213

Bump DP3 to SP37
JM7 T-Fwel Svec.Vo
5.890 916.0 0023
9W40 1039.1 0.27
1O9S1 1081.0 O.023S
11.23 1102 0.0234
11.756 1119A 0.0232
11.892 11345 0.0230.
12.016 11482 0.0228
12.148 1160.0 00226
12287 1170.1 0.0224
12A32 1178.7 0.0223
12581 1186.6 0.022
12.719 1194A O.0219
t2.775 1201.5 0.0217
12A495 ;12013 0.0216
11.138 1164.4 0.0214
6.997 1001. 0.0213

Durnup SP37 to SP38
OL Miel Soec.Vol

10.185 930.1 O.OQ37
16306 10S3.8 0.236
18.993 10943 0.0234
20.076 1101.0 0.0232
20.54B 1098.0 0.0230
20.795 1092.S 0.0228
20962 1086A 0.0226
21.097 10803 0.0225
21212 10743 O.223
21307 10685 0.0221
21378 1062.4 O.020
21397 1052 0.0218
21264 1045S 0.0216
20.629 1030.2 0.021S
18390 9942 0.0214
11.7S0 878.8 0.0213

Datapoint
or

Stat"Mina £ERLcvd
DP2 0.OI/Cy2

IDP3 14S.3 ICy2
SF37 U/OCy3
SM3 210.9ICy3

Burmp -GWd/MTL

T-Fuel -F
SpecAVOL -f-t/Ibm
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I Table 4-19. Burnup and tHI Feedbadl Parameters by Axal Node for Assembly B25

AxW
Node
1
2
3
4
5
6
7
9
9

10
11
12
13
14
IS
16

B3up DP2 to DP3
DP 3iicl SVMnYl
3.682 1091.8 Ol44
5AS6 1273.7 0aQ42
6.380 1346.6 0.0240
6.734 13673 0M237
6.80 1368.7 0.0235
6.894 13663 0.0232
6.929 1365.0 0.0230
6.73 13655 008
71126 1367A 0S226
7.084 1370.2 0.0224
7.145 1373.5 011222
7.195 1376A 0M20
7.186 1374.7 0.0213
6.960 13S42 0.0216
6.179 1280A 0.0214
4.238 10812 01213

Busup DP3 to BS37
.SW.. TTucL Snpec-Vol
7.724 988.S O.46

11382 1106.2 0.0244
13.067 IISS9 0.M42
13.717 11873 O.OQ40
13.969 1212.2 0.0237
14.118 12333 0.0235
14261 1251A 0.0233
14A18 1267.0 O0.230
14585 12803 01122t
14.759 1291S 0.0226
14.942 1302.6 003
1S.122 13139 OQ221
ISM31 13252 0.0219
14.979 1326A 0.0217
13.586 1281.8 0.0215
9P59 1119.7 0.0213

Bunup SF37 to SF38
L8 Lel S£eVol

13.720 1022.9 O0243
20261 1147. 0.0241
22966 1173.7 OQ239
2338S 1173A 0.0236
24391 1167.0 0.0234
24.596 1159A OA231
24.73S IIS13 0.0229
24.45 1142.9 00227
24.934 1134.4 OQ22S
25.001 112S.7 0023
25.047 1116.S 0.0221
2S.OS7 1106.1 0.0219
24.947 1093.7 0.0217
24360- 1077A 0.0216
22.146 1046.9 OM214
15267 925.7 0.0213

Table 4-20. Buup and TII Feedback Parameters by Axial Node for Assembly B2G

AXW
NEe

1
2
3
4
S
6
7
3
9

10
it
12
13
14
is
16

Bumrp DP2 to DP3

2.154 8823 0.0232
3-S90 10465 0.0231
4.280 1111.7 0Q229
4.S68 11326 00228
4.C77 1136.6 027
4.721 11362 0.0225
4.752 1135.7 CM224
4.784 1136.1 O.=
4t21 1137.5 021
4.861 1139A 00220
4.901 1141.6 0.0Q18
4.92S 1142.t 0.0217
4.891 1139.0 0.0216
4.679 1111.6 OMIS
4Q25 IOSIA OQ213
2A413 86439 0.0213

8Q=p DP3 to SP37
SP37 l:Fudl SenVol
4.642 847.7 0.0233
7.56 960.1 0.0232
8.776 1002.5 0.0230
98 1023.6 0Q229
9.489 1039.S 0.228
9.603 1053.5 O226
9.700 1065.5 OQ22S
9.801 1075.8 O223
9.907 1084.5 0.0222

10.017 1092.0 0.0221
10.129 1098.8 0.0219
10228 1105A 0.0218
10248 11109 0.0216
9.972 1108.S 0.0215
8.818 1073.0 0.0214
SA97 9213 0.0213

Burup SP37 to SF38
M&. TITueL Syee.cl
7.904 t47.9 0.0230

12.7 946.7 0.0229
14.790 980.5 0228
IS673 988A 0.0227
16.057 987.8 0.0225
162S8 98.4 0.0224
16394 9802 0.0223
16S505 975S 021
16.601 971.8 0.0220
16683 967.9 00219
16.74S 963.6 0.0218
16.762 958.3 0.0216
16.638 950.7 OMQIS
16.069 9372 OM014
14.19S 903.8 0.0213
t.944 1032 0.0213

Datapolnt
or

StatePoInt EFPD/LCvel
DP2 0UICy2
DPn 1453/Cy2
SP37 0.OICy3
SP38 2103 ICy3

Bumnup -GWd4TM
ThFud -
Spec. VoL -tWllbm
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Table 4-21. Burnup and TR Feedback Parameters by Axal Node for Assembly B29

AI

2
3
4

6
7
8
9

10
11
12
13
14
is
16

Burnup DF2 to DP3
T.de1 gm*oe.

2973 1005.0 041
4.921 1210.1 00239
5.848 12284. 0.0237
6. 1306.3 O. S
6364 1309.1 0.0233
6A23 13071 0.030
648 1307.0 0.28
6.516 1307.7 0.0226
6.M 1309.6 0.2
6A632 12.3 OM
6.692 13153 0021
6.737 1317.7 0.0219
6.716 13153 0.0217
6A77 1294S 0021S
5.645 1217.7 0.0214
3A40 988.1 0.0213

Burnup DP3 to SP37
-M7- T-Tud ESpMVOl
6290 916.9 0.0240

10.0C6 1037.8 0.0239
11.729 1086.2 0.0237
12386 1118.2 .023S
12M6SS 1142.8 011233
12t08 1162.1 0.0231
12942 1177.7 0.9
13.082 1190A 0.0227
13.229 1200.8 0.022S
13381 1209.6 0M0224
13.537 1217.S 0.222
131i86 122SA 0.0
13.754 1233.0 0.0218
13A75 1233S9 0.0216
12.071 1198.1 0.0214
7AS80 1033.8 0.013

BRup 8P37 to SP38
JUL T-Fuel pe.l
11.627 1002.9 0.0242
18.158 11273 0.0240
209S54 1161.1 0.0238
22.091 1164.1 0.023S
22.S88 1159.7 O023
22.84S 1153.5 O031
23.01S 11468 0.9
23.148 1140.0 0.0227
232SS 11332 0.0225
23.337 1126.1 0.0223
23.39 11184A 0.0221
23396 11093 0.0219
23263 1098.1 0.0217
22.660 1083. 0M0216
20A41 1054.1 .01214
13A84 941.1 O.OQ13

Table 4-22 Buup and TH Feedback Prameters by Aal Node for Assemby B30

Axial

2
3
4
S
6
7
£
9

10
I*
12
13
14
Is
I1

Burnup DP2 to D3
AM Magi SpcVgl
3.347 1063.1 0.0244
S303 1262.3 0.0242
6.321 1339.8 0239
6.736 1361.S 0.0237
6.883 1363.5 0.0235
6.946 1361.7 0M32
6.994 1360.8 0.0230
7.048 1361.7 O2
7.110 1363.8 0.0226
7.176 1366.8 0.0224
7.242 13703 0CO
7.29S 1373.1 00220
7282 13713 0.0218
7.038 13SO.2 0.0216
6.178 1272.0 0.0214
4.032 1OSS.t 0.0213

8unpup DP3 to SP37
537- T-Tvel lomeviol
7.013 93S.6 0.0243

10.849 10503 0O0242
12.706 .1105.6 0.0240
13AS7 IIS0.5 0.0238
13.759 1183.1 0.0236
13928 1206.0 O0M4
14078 1223.8 0.0231
14234 12382 0.0229
14399 125O.1 0.0227
14.68. 12602 0.0225
14.743 1269.S 0.0223
1491S 1278.8 00221
1S.010 1288.0 OM18

14.738 12892 0.0216
13279 12S03 0.0214
8.925 10901 0.0213

Burp lP37 to SP38
Ms L-Toe gmd-_Vbl
13250 1047A 0M245
20.025 1173A 0.0243
22.96S 1200.1 O.240
24.132 1199.9 038
24.610 11933 0.023S
24.847 IISA 0.0233
2.002 1177.2 00230
25.119 1169.2 0.022t
2S212 11612 0.0226
25.280 1152.9 0.0223
2S324 1144.0 0021
2S329 113318 0.0219
2S205 , 1121A 0.0218
24584 11043 0.0216
22.286 1074.2 0.0214
15.128 953A 0.0213

Datapoint
or

Statemolt LEWPD 1&s
DP2 0. OICy2
DP3 143W/Cy2
SP37 0.01Cy3
SF38 210.9ICY3

Bumup OGWd)MITU
T-Fad -" F
Spec. oL -ftPlibm
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Table 4-23. Burup and TR Feedback Parameten by Atal Node for Assembly B31

MIW
Node
I
2
3
4
S
6

.7
I
9

10
it
12
13
14
IS
16

Burnup DP2 to DP3

2.076 77 0.0232
3.S35 1044.1 0.O031
4:22 1111.7 0.0229
4.588 1132.5 0.022M
4.711 1136.3 0.027
4.763 113S.8 0.022S
4.798 113S.3 0.0224
4133 1135.7 OQ222
4.873 1137.0 0.0221
431S 1139. O220
49S6 1141.0 . 0O02I1
4.982 1142.2 0.0217
4.947 1138A 0.0216
4.729 111739 0.0214
4.049 1049.7 0.1023
2.398 160.9 00213

Buinup DP3 tO P37
pM7 T-Fsief fSumVot

4A4 822.3 0.0232
7317 929.3 0.0233
8.654 975A 0.0230
9207 1004.1 0.0229
9A38 102S.6 0.0227
9.561 1041.9 0.0Q26
9.60 1054.5 0 2
9.760 1064.6 0.3
9.863 1072 8 00222
9.970 1079.7 0.00
10071 10185. 0.0219
10.173 1092.0 0.0218
10.191 10973 0.0216
9.912 109S.2 0.021S
8.740 1061.0 0.0214
S403 911.B 0.0213

Barnup

7.029
llASS
13A96
14.371
14.776
14991
15.144
ISM
IS.391
ISA97
15586
tsA630
1IS532
14.989
13.171
8.189

SP370 Sl38

790.0 0.0227
175.1 0.6

90A3 0.
912.6 0.224
914.5 0.0223
913.6 0.0222
911.7 0.0221
909.5 0.0220
907.3 0.0219
9052 0.0218
9027 0.217
199.1 0.0216
892.5 Q021S
878.9 0.0214
847.9 0.0213
759.5 0.0213

Table 4-24. Bumup and TH Feedback Parameters by Axal Node for Assembly C2

Axial Burnup 37 to F38

1 6214 1356.6 0.0246
2 8.843 1332.1 0244
3 10.110 1400.0 0.0241
4 10.639 1414.0 0.0239
S 10.162 14113 0.0236
6 10.955 1405.3 0.0233
7 1.980 1399.0 00231
8 10.962 1393.0 o.0221
9 10912 1387A O.226

10 10833 1381.7 0.24
11 10.724 13755 0.M2
12 10J.79 1367.7 00220
13 10372 1356.1 0.0218
14 9S89 1332.3 0.0216
iS 9.076 1271.7 0.0214
16 6.672 1106C 00213

Datapoint
or

Statanoint KMEPL~
DP2 L.O ICy2
DF3 14S.SICy2
SF37 0. I Cy3
SFM 8 210.9/CY3

Burnup a GMd/M=

SpMcV~oI *ft'i~bm
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Table 4-25. Bumup and FeedbackParameters by Aunt ode for Assembly C4

Axial Burcup SP37 to SP38
Nod ML3 MCIue SW-eVol

1 6.1S2 1150.1 0.0245
2 SA404 13022 0.0243
3 9.706 13742 0.0241
4 1030S 1394.0 00232
5 1O.S73 1394.7 0023S
6 10.694 1390.6 0.0233
7 10.738 138SA 0.0230
a 10.736 1330. 0.0228
9 10.699 1374.7 0.0226

10 10.630 13693 0.0224
Il 10529 13632 00222
12 10.386 13SS2 0220
13 10.177 1343.1 0.0218
14 9.780 1318.1 0.0216
IS 9878 12S7.7 0.0214
16 61857 11171 0.0213

Table 4-26. Bimup and T}I Feedback Parameten by Axial Node for Assemby C6

Axial Barnup SP37 to lP38

I SASS 1102.6 0.024S
2 8.083 U83A 0.0243
3 9A27 1357.8 0OA41
4 10.086 13301 0.0238
S IOA32 138S. 0.0236
6 10.630 1385.8 0.0233
7 10.751 134U 0.0231
8 10.12S 133.0 02
9 10165 1381.6 0.0226

tO 10.171 1380.3 0.024
11 10.39 13712 0.22
12 10.751 13739 0.0220
13 10.567 13643 0.0218
14 10.163 t340A 0O0216
IS 9.171 1276.6 0.0214
16 6S42 1097.0 0.0213

Datapolnt
or . EPlCIdk Be GWEJ1.T[U

SP37 0.0ICy3 T-Fte! - TF
6S38 210.9/CyS Spec. VoL -flJlbm
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I Table 4-27. Bump and THI Feedback Parameters by Axisl Node for Assembly C8

Axial BErnup SP37 to SF38
&Le T el F SiPVg
1 4.078 9692 0.0240
2 6.703 1160.2 0.0238
3 7992 1235.8 00236
4 8.638 1264A 00234
S 9.000 1274A 0M0232
6 9230 1277.9 0.0230
7 9.395 1279A 0.0228
£ 9524 1280.9 0.026
9 9.628 1283.0 00224

10 9.708 128S.6 00222
11 9.756 12882 0.0220
12 9.743 1289.0 0.0219
13 9.603 1283A 0M0217
14 9.159 1260.1 0.021S
15 7.945 1185.7 0.0214
16 4858 97.1 0.0213

Table 4-28. Barnup and TH Feedback Parameters by Axial Node for Assembly C14

Axl Barnup S37 to SF38
Node S8 T.ftef yVol

I s.s88 1104.1 0.0246
2 8.059 1270.1 0.0244
3 9A01 1347.0 0xM42
4 1.l0ts 1379.6 0.0239
1 11.27 13902. 0.0237
6 10.726 13940. 0.0220
7 IO.08 1396A 0.0232
t HIM~ 1397.9 0=9
9 11.203 1399.6 OzOQ2

10 11.271 1401.5 0M4
11 11.298 1402.8 Omn
12 11.2S6 1401.5 0.

. 13 11Q078 1393.1 OMIS1
14 10.s92 1365.6 00216
IS 9420 1292.0 0.0214
16 6.724 1109.5 0.0213

Datapoint
orfiptevoint EMlCvde Brnup -GW dU

SP37 LO0I Cy3 T-FaU .F
SP38 210.9/Cy S pecVoL -tllbm
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Table 4-29. Buraup =d TR Feedback Parameters by Axial Node for Assembly C15

Aia B3rnup SP37 to SC38

1 4.151 977.1 O0.040
2 6J01 1168S 0.039
3 8.113 12452 0.0237
4 8.776 1274.6 O023S
S 9.147 128S.0 O.033
6 9384 1288.8 0.30
7 9.4 12903 0oM22
8 9.686 1292.2 om26
9 9.794 1294U A O224

10 9.878 12973 o0223
11 9M8 1300.0 G.0221
12 9.917 1301.0 0.0219
13 9.774 129SA 00217
14 9.31S 12713 OI21S
IS 8.83 1195.9 0M0214
16 4.96 975.5 0.0213

Table 4430. Burnup and TR Feedback Parameters by Axial Node for Assembly C17

Axial iurnup SF37 to S38
ffftJML 7Fel gvmV!

1 6.131 1144.6 0.0247
2 8.80 1322.0 O 45
3- 10.162 13913 00242
4 10.735 14113 0=9
S 11.013 1413 0.036
6 11.160 1410.6 0.34.
7 11.233 14065 0.0231
a 11.28 1402. 0.9
9 11.24S 139.7 0.226

10 11200 139S. 0.22
11 11.117 1390.7 02
12 10.986 1314S 0.0220
13 10.773 1373.7 0.0218
14 103S 13493 00216
IS 9323 1283.7 0.0214
16 63S87 1098.8 0213

Datapolat
or

Statevofat E pl ec Burnp -GWd~lU
SP37 UOICyS T3d OF
I;P38 2109/Y3 Spec. VoL -fl/bm
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Table 4-3L Burmup and T} Feedback Parameters by Axal Node for Assembly C19

Axia Bumup P7 to SM I

1 5.776 11181 0M45
2 U3S 12692 0Q043
3 9.266 1339.0 0.M240
4 9.907 136S.7 0.0238
S 10251 1373.5 o0035
6 I0AS3 1374.6 0M33
7 IO7S 1373.6 0230
£ 10.647 1372.1 .028
9 101;83 1370.6 0.0Q26

10 10.686 1369.1 0.0224
11 10.648 1366.6 0.22
12 10.S48 1361.6 002
13 10.339 13SA O.02I
14 9.81 1323.1 0.0216
IS 8.183 12S7.7 0M14
16 6.634 11032 0M13

Table 4-32. Bumup and TH Feedback Parameters by al Node for Assembly C21

Axl Burnup SP37 to SF33

1 3.m 9402 0o237
2 6202 11202 0.023S
3 7.370 1191.3 0M0234
4 7.943 1217A 0.0232
S 8.2S7 1226.1 0.0230
6 8IA49 1228.5 0.228
7 8.S82 1229.0 0.0226
8 8.680 1229.4 .0225
9 8.754 12303 .0223

10 8.807 1231. 0.0221
11 .829 1233.0 0.0
12 8.797 123 0.021S
13 .6S0 1226.0 0.0216
14 S.33 1202.7 0.0215
IS 7.130 1131.6 0.0214
16 43S2 926.7 0.0213

Datapolut
or

Statepoint EF~pC . Bumaup -GWd Uft
SP37 0.01Cy3 T-Fuel OF
SP38 210.1CY3 Spec.VoL -ftelbm
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Table 4-33. Bumup and TH Feedback Parameters by Axial Node for Assembly C2S

Ail BDuup SP37 to sP38
Node .;P3 T-Tue 9;poeol
1 4.848 10393 0M42
2 7U36 1220.1 0.0240 "

3 t.7S0 24A 0.023t
4 9.08 1321* 00236
5 9.761 13299 0.0234
6 9.970 13313 0.0231
7 10.105 1330.7 O.029
8 10.194 1330.1 0.0227
9 10253 1329.9 0OQ2S

10 10283 1330.1 O223
11 10276 1329.9 0.01
12 10.209 1327.6 00219
13 IO.O0 13158 0M0217
14 9.549 12922 0aQ16
IS 838S 12183 00214
16 5.567 10233 OQ21

Table 4-34. Bumup and TII Feedback Parmeters by AxsI Node for Assembly C30

Aila Burnup. SP37 to SF38
fiQft MS T-Foef gvemVot

1 3.747 9433 0.023S
2 6.224 1130. 0.0234
3 7.399 1197.6 00232
4 7.913 12142 00231
S 8.150 1214.5 0.0229
6 264 120.7 0.0227
7 8.317 1206A 025
a t.336 1202.6 o0.024
9 8.331 1199A O02

10 8305 1196.8 0.0221
11 8254 1194.1 0.0219
12 8.164 11902 0A218
13 7399 11823 0.0216
14 7634 1161.6 0.021S
IS 6.663 1098A 0.0214
16 4.103 9053 0.0213

Datapoint

Stato1Iat MDPLCycle BSarup - GWdlMTU
S37 0.0 Cy3 TVFWe - F
78 210.9ICy3 Spec.VoL -f Ilbm
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Table 4-35. Rod Insertion Time by Ail Node for Assembly A6

Axial Time Rod Inserted (EFPD)
Node Muo8

I IS4.1
2 28.1
3 IIi
4 3.6
S 0.0
6 0.0
7 0.0
a 0.0
9 O0

10 0.0
11 0.0
12 0.0
13 0.0
14 O.0
IS 0.0
16 0.0

Table 446. Rod Insertion Time by Axial Node for Assembly A25

Axial Time Rod Inserted (EFFD)
=£ ~ 7o SF38
1 153.B
2 28.0
3 12.0
4 3.7
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
tS 0.0
16 0.0

Stategolnt EFM /Cvcle
"P37 0.0ICy3
SP38 210.9/CY3
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Table 447. Rod Insertion lime by Axial Node for Assembly A26

Axhl Time Rod Ierted (EETD)
Node 2;P3 QsR

11545
2 28.1
3 11.9
4 3.S

*5 0.0
6 0.0
7 0.0
9 0.0
9 . 0.0

10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 OA

Table 4-3 Rod Insertion Time by Ada! Node for Assembly A30

Axial Time Rod Inserted (EMD)
Kod D2 to DB3 PD3 to SMI3

1 79.5 1040
2 13.1 I9A
3 0.0 12.A
4 0.0 0.0
5 0.0 O0
6 0.0 0.0
7 0.0 0.0
a 0.0 0.0
9 0.0 0.0

10 0.0 0.0
11 0.0 0.0
12 O 0.0
13 0.0 0.0
14 0.0 -0.0
IS 0.0 0.0
16 0.0 0.0

Stbtevoint EflL~vk
DB2 .OIOCy2
DB3 143 /Cy2
M37 0.0ICQ3
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I Table 4439. Critical Boron Data for Sequoyah 2 Burnup Calculations

ppmB w A + BEFPD

A *pnmM B. zwmBEEDI
I 1003.27 -2A47
2 986.95 -3.1S
3 1180.18 -3.11

4.2 Statepolnt Critical Condition Measurements

Measured catical conditions for 3 reactor starts (or statepoints) are provided in Table 4-40.
The data includes the init startup of the reactor or beginning of-life (BOL), the beginning-of-
cycle (BOC) of reload cycle 3, and the actor restart dating cycles 3 of Sequoyah Unit 2. The
cycle and statepoint numbr, along with the EFPD during the cycle for which the startup
occred, Is provided. The elapsed time (Cm hows) since the reactor was shutdown (downtime)
pnior to the startp is also given for each statepoint In additon, Table 440 des the
measured soluble boron concentaton ppmB), rod bank positions, and temperature ofthe
modrator or coolant in the reactor (for each statepoit) when critcality was achieved.

Table 4.41 provides shutdown and startup dates for each cycle and stpobnt The Cycle
shutdo and startup dates can be used In determinig the downtme for fuel assemblies tha are
eut ofthe reactr f one or more cycles and arc then renserd in a later cycle.

I 0Ooooool1717-57040064REVoI a April14, 1995



Table 440. Statepoint Data for Sequoyah Unit 2 - Measured Citical Conditions

3(S36)
E0D
0.0

Dowutiie
lbou"I

0 1296

Rod Positions, cm above bottom of fuel* T(coolant)
Bk BkCC MM

WD WD WD 267. 547.0

3(SP37) 0.0 1943 1661 WD WD WD 328 549A

3(SP3I) 210.9 23,896 922 WD WID WD 28S S45.0

Bk -RondBank
WD- Rod Wthdmwn

MI*aued from die bottom ofactive fuel region to bottom of cotrol rod absorber region (See Fwr24).

Table 4-4L Statepoint Data for Sequoyah Unit 2 - Shutdown and Startup Dates

(IyleM E JPD Shutdown Date Startu Date

t(SP36) 0.0 .05 Nov 1981

i-r . o0.o 10 Jul 1983 12 Oct 1983

3(SP37y 0.0 28 Sep 1984 18 Dc 1984

3(SP38) 210.9 21 Aug 1985 13 May 1988

377.3 (EOC) 18 Jan 1989

EOC: - end-of.cycle

Sfwtdomn date is for previous cycle.
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I S.0 CONCLUSIONS

The data reported herem is acceptable for quality affecting activities and for use in analyses
affectin procemen, constnictin or fairication. The classification analysis for tfe repository
(which includes the waste package) carries TBV-228 because of the prelminary stats of the
base for the MOR design h report conservavely assmes that the resolution of TBV-228
will find the waste package to be quality ffectig, cseqently, use of any of the data reported
herein does not need to carry TBV-228.
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