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6.6 Appendix

This appendix contains computer input/output for the analyses presented in Section 6.4.
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6.6.1 PWR Fuel Assemblies

This section contains abbreviated output files from the most reactive normal condition and

accident condition moderator density variation cases.
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Figure 6.6.1-1 CSAS Input/Output for NAC-LWT with PWR Fuel - 3.7% Enrichment -
Most Reactive Normal Condition Configuration

PRIMARPY " MODULE ACCESS AN1D INPUT RECORD I SCALE DRIVER - 95/03/29 - 09:06:37 1
MODULE CSAS25 WILL BE CALLED

LWT ANALYSIS; Ex-on 15,15(W) ASSEMBLY; 110 WATER INI GAP

27GROUPNDFP4 LATTICECELL
O2 1 1.95 293.0 92235 3.7 92238 96.3 END

Z1 2 3.0 293.0 END
20 3 1.000, 293.0 END

AL 4 3.0 293.0 END
SS304 5 1.0 293.0 END
PB 0 1.0 293.0 END
H20 7 1.0 293.0 END

20 08 1.0E-20 293.0 END
H20 9 1.0E-20 293.0 END
END COMP
S.QUAREPITCH 1.4300 0.056 1 3 1.0770 2 0.9246 9 END
LWT AINALYOTO; Ex-or 15-15(0) ASSEMOLY; NO WATER IN GAP

READ P0.•,M PRUN=YES PLT=INO TME=5000 EEN=303 NPG=100 END PAgAM
READ 0EOM
UNIT 1
COM='FUEL PIN CELL - WITH H20'
CYLINDER 1 1 0.4e29 2P182.88
CYLINDER 3 1 0.4r23 20182.98

CYLINDER 2 1 0.5385 2P632.88
CUBOID 3 1 4P).7150 26182.90
UNIT 2
COM='WATER ROD CELL - WITH H20'

CYLINDER 3 1 0.0 477 26182.88
CYLINDER 2 1 0.6909 2P152.88

CUBOID 3 1 4P0.7150 2p182.88

GLOBAL UNIT 9
AR0AY 1 -10.7250 -10.7200 -182.88
CUBOID 3 1 4611.3157 3P192.08
CYLINDER 4 1 16.891 2P182.88
CYLINDER 3 1 10.9863 2P182.88
CYLINDER 5 1 10.8913 2P382.88
CYLINDER 6 1 33.4963 2P102.88
CYLINDER 5 1 36.5443 2P182.88
CYLINDER 7 1 49.2443 2P182.88
CYLINDER 5 1 49.8539 212.48 -192.16
CYLINDER 6 1 4. 85390 212.48 -109.78
CYLINDER 5 1 49.8539 212.48 -208.67
CUBOID e 1 4P81.0000 243.00 -240.00
END GEOM
READ ARRAY
A0R.A=1 Nug0=5 NUY=15 NUZ=I FILL

300R1
2R0 2 52i 2 3R1 2 201 2 2R1

7R1 2 7RI
401 2 501 2 4R1

2R1 2 9R1 2 P.1
15R1

3R1 2 3RI 2 301 2 3I,1
1501

2El 2 00.1 2 2R1

761 75 1
201 2 201 2 361 2 201 1 261

2081
ESI PILL

E[DAP FE_ Z
READ BOUNDS 2FC=VAC YF=VOAC END BOUNDS
END DATA

SECOARY MODULE 000006 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 1.32 (SECONDS) .

SECON['ARY MODULE 000002 HAS BEEN1 CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 13.68 (SECONDS).

SECONDARY MODULE 000009 HAS BEES CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 593.36 (SECON[DS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 612.37 (SECONDS).
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CuCCCCCCCCC SSSSSSSSSSS AAAAAAAA SSSSSSSSSSS 2, 2'"22222222• 5555555555555
CCCCCCCCCCC 5555555 S55555 5 5555555555555 2222"22222222 5555555555555

CC CC $5 SS 5.S PA 5SS SS 22 22 55
2SS ' .A. SS 22 55

CCSS kA. "A SS2 55
cc S? S . 9l. 522 55

CC SSSSSSSSSSSS 5555555AA SSSSSSSSSSSS 22 555555555555
cc SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 22 5555555555555
cc SS AA A.A SS 2255

C SS A AA SS 22 55

cc CC S SS 5 A, 52 5 22 55 55
2CC-CCCCCCC SSS S ESSSS AA AA SSSS SSS -22 222 5555555555555

CCCCCCCCCCC SSSSSqSSSS AA AA SSSSSSSSSSS 2 2 55555555555

SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE FPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS ,CCCCCCCCCCCC AAAAAAAA.AA LL EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCCC
SS 5S CC CC AA AA LL EE PP FP CC -
5S CC AP AA LL EE PP PP CC
SS CC AA AA LL EE PP FFP '7C
SSSSSSSSSSSS CC A " LL EEEEKEEEE - ----- PPPPPPPPPPPPP CC
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEREEE ----- PPPPPPPPPPPP CC
SS CC AA AA LL EE PP CC
SS CC AA AA LL EE PP CC
SS SS CC CC AA AA LL EE PP CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC
SSSSSSSSSSS CCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

0000000 7777777777777 // 222 222222222 // 99999999999 88888888888
959905055 777777777777 7/ 2222222222222 222-22222222 / 9999999999999 88898888888888
00 50 77 77 // -2 2 // 99 99 8 8

5 O0 77 // 22 2// 99 9P 98 P8

o0 00 77 // 2 22 // PP 9588 88

00 50 77 // 22 2 999999999599 899989099

00 00 77 // 22 22 // 99999999599 8888888589 8
C9O 00 77 2/ 25 22 // 99 88 88
00 00 77 // 22 22 // 99 88 88
Oo no 77 // 222 2 /? 99 88 3A
,050050555 77 //--2 22222222222 / 99999999999q9 8888888899
0000000 77 // '222-22 222' 2-22-22222 // 998999999999 998888889808

1i 7777777777777 0500000 44 32333333333 5005055
i11 777777777777 000000000 444 3333333333333 000000005
1555 77 77 5o 00 4444 33 33 0o 00
11 77 00 O0 44 44 33 00 00
11 77 0) C0 44 44 33 on o0
11 77 00 00 44 44 333 50 0 0
11 77 00 01 44 44 333 150 0)
19 77 00 O0 444444444444 33 J0 O0
11 77 00 C0 4444444444444 33 09 00
11 77 :0 0 0 44 33 33 09 90
11111111 77 095050505 44 3333333333333 505555559

l1155313 77 0000505 44 32333333333 0000000
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O C
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C C
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C CCCCCCCCCCCC-

CCCC
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cc

CC
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PROGRAM VERIFICATION INFORMATION .....

CODE SYSTEM: SCALE-PC VERSION: 4.3 ....

PROGOA!I: CSAS

CREATION DATE: 03/08/9G

VOLUME: ENG

LIBPARY: G:\SCALE43\WINNT\ESE

PRODUCTION CODE: CSAS

VEPSION: 3.1 ...

..JOBHA : SCALE-PC.

PATE OF EXECUTION: 07/22/98

TIME OF EXECUTION: 17:04:30

NAC.Internatio nal.6.6.1-

NAC International 6.6.1-4



NAC-LWT Cask SAR November 2014
Revision 42

LWT ANALYSIS; EXXON 15:X15(W) ASSEMBLY; 1O WATER IN GAP

.... PROBLEM PARAMETERS ".

LIE 27GROUPNDF4 L I BRARY
M'' 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY

MORE 0 0/I DO NOT REAL/READ OPTIONAL PARAMETER DATA
MSLIJ 0 FUEL SOLUTIOIJS

.- PROBLEM COMPOSITION DESCRIPTION ....

SC U02 STANDARD COMPOSITION
1 MIXTURE NO.

VF 0. 9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITi
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMFOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 3.700 WTH
92238 96.300 WT%

8016 2.00 ATOMS/MOLECULE
END

SC ZR STANDARD COMPOSITION
KX'ý 2 MIXTURE NO.

VF 1. 0000 VOLUM4E FRACTION
ROTH 6.4900 THEORETICAL DENSITY
MEL 1 NO. ELEMENTS
ICP 1 0/N MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40000 1.00j ATEM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MW 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL N NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLEOULE
END

SC SS304 STANDARD COMPOS YTION
MX: 5 MIXTURE NO.
VF 1. 0000 VOLUME FRACTIOIN
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUNID
TEMP 293.0 DEG KELVIN

24304 19.00c0 WTI

25055 2.000 WT"
26304 69. 500 WT'
28304 9.500 WT!

END

SC PB STANDARD COMPOSITION
K.'. 6 MIXTURE NO.
VF 1.0000 VOLUME FRACTION

ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/I MI'.YTURE/COMPOUND
TEMP 293.0 DEG KELVIN

82L,000 1 .00 ATOM/MOLECULE
END

SC H20 STANDARD COMOSDITION
K.: 7 MIXTURE NO.
VF 1.0000 VOLU'IE FRACTION
ROTH 0.9982 THEORETICAL DENSITY
GEL I NO. ELEMENTS
ICP I 0/I MI:':TURE/COMFOYDN1
TEMP 293.0 DEG KELVIN

101C1 2. C0 ATOMS/MOLECULE

0016 1.(00 ATOM/MOLECIJLE
END

SC H20 STANDARD COMPOSIYTIO

NAC International 6.6.1-5
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K.0:
VF
ROTH
NEL

ICP
TEMP

END

SC HYC

M].:
VF
P.OTH
NEL
ICP

TEllP

END

H MIXTURE 10.
0. 0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
I 0/I MI ETURE/COMPOUND

293.0 DEG KELVIN
1001 2. 00 ATOMS/MOLECULE
801H 1 . 00 ATOM/MOLECULE

STANDARD COMPOSITION
9 MIXTUPE NO.

0.0500I VOLUME P.ACTION
0.9982 THEORETICAL DENSITY

2 110. ELEMEINTS
I U/I MI:*:TUEE/COMPOUND

2 3ý.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
H8l 1 . 'l0 ATOM/MOLECULE

.... PROBLEM GEOMETRI ..

CTP SQUAREPITCH CELL TYPE
PITCH 1.4300 CM CENTER TO CENTER SPACING
FUELOD 0.0050 CM PUELE DIAMETER OR SLAN THIC1UIEDS
MFUEL 1 MIXTURPE NO. OF PUON
PIMOD 3 M.XTUPE N1. OF MODERATOR
CLADOD 1.077() CM CLAD OUTER DIAMETER
MCLAD E MIXTURE NO. OF CLAD
GAPOD '1.240 -M GAP OUTER DIA.METER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFPCATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE I IS GAP
ZONE 3 I CLAD
ZONE 4 IS MOD

NAC International 6.6.1-6
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* LWT ANALYSIS: EXXON 15::15(W) ASSEMBLY; NO WATER IN GAP

.......... DATA LIBPARY INFORIMATION ..........

UNIT VOLUME ...

N NUMBER DATA SET D.A4E NAME UNIT FUNCTION ...

SBA9 G:\scale43\DATALIB\FT89FODI STAINDARD COMPOSITION LIBR.ARY

82 G:\scale43\DATALIB\FT82F01l CROSS SECTION LIBRARY

11 D:\PROJECTS\BUB5-C-I\pwrfinOS2\lNXIM\FTlIFO0 SHORT CROSS SECTION LIBRARY

90 D:\PROJECTS\BU:D:5-C-I\pwrfinQJIS'\l XIM\FT9OFOS INPUT DATA DIRECT ACCESS

,,,,*** ...~~ ~~~............. ** * * ................ . . .* * * * * * * * * * * * * . . * *, , . .*÷ , , ** * ÷, ,

STAnIDARD COMPOSITION LIBRARY DATA -.

UNIT NUMBER :S

DATASET NAME G:\saleS4\LDATALIB\FTR9F001÷l

LIBRARY TITLE: SCALE-4 STAJNDARD COMPOSITION LIBRARY
S637 STA I DAP.D OMOiSGSITIOIIS, 490 NUCLIDES

r, ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CPEATI ON DATE: 6//5

CROSS SECTION LIBRARY DATA

L1UNIT NUMBER : 2

DATASET NAME : G:\scale43\DATALIB\FT82F01S)l

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBPRAP.Y
BASED OS ENDF-B VERSION 4 DATA

COMPILED FOR JIAG 1/27/A89
* LAST UPDATED (1/12/94

L.M. PETRIE - ORNL

.. . . . . . . . . . . . . . . .. . . . . . - . . . . . . .. . . . . . . . . . . . . . ... . .. . .

........ u IO'S WERE USED BEFORE READING KENO V DATA ......

........ 0 IO'S WERE USED READING THE KEND V PARAMETER DATA ........

........... DATA READING COMPLETED ........ .

........ C0 ID'S WERE USED PREPARING THE KENO V INPUT DATA

........ S IO'S WERE USED LOADING THE KENO V DATA .......

........ 0B 1,'S WERE USED LOADING THE DATA ........

........ C: IO'S WERE USED CHECKING THE RENO V GEOMETRY DATA ........
RESTART DATA HAS BEEN WRITTEN ON UJIT 95 B ..

........ 0 IO'S WERE USED WRITING THE REND V - CSAS DATA ........

........ 1') IS'S WERE USED PPOCESSING CSAS INPUT DATA ........

CONTPOL MODULE CSASS5 IS COMFLETE.
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0000808
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PROGP.AM VEPIFICATION INFORMIATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGPAM: 000009

CREATION DATE: 03/08/96

VOLUME: ENS

LIBRARY: G: \SCALE43\WIN_NT\ESE

PRODUCTION CODE: KENOVA

..... VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 07/22/98

TIME OF EXECUTION: 17:04:48
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NAC-LWT Cask SAR November 2014
Revision 42

.. . . . . . . . . . .. . . . . . . . . . .... . . . . . . . .. . . . . . . . . . . ...

LWT ANALYSIS; EXXON 15:I15(W) ASSEMBLY; NO WATER IN GAP 6
UI-IERIC PAPRAMETERS

TME MAN`IMUM PROBLEM TIME (MIN)

TBA TIME PEE GENERATION (MIN) 0.55 ...

GEN NUMBER OF GENERATIONS 303 ...

NP* NPG NUMBER PER GENERATION 105[ ...

U4SK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION SUNDER I

HRE GENERATIONS BETWEEN CHECKPOINTS I.,

O ID NUIMBER OF EXTRA I-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

ONE EXTRA POSTTIONS IN NJEUTRON BANK i

NFB FISSION BANK SlZE Soi(-)

XFB EXTPA POSITIONS IN FISSION BANK Q

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOB RUSSIAN ROULETTE 0.3333

RND STARTING RANDOM NUMBER BH82710001 "

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 00o

NL8 LENGTH OF D.A. BLOCKS ON UNIT 0 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES

NAC International 6.6.1-10



NAC-LWT Cask SAR
Revision 42

November 2014

.*. LWT AINALYSIS; EXYOTI 15XI5(W) ASSEMBLY; NO WATEP IS GAP

........ LOGICAL PAPRAMIETERS

RUN

FLX

SMU

MKU

CKU

EMU

MKH

CKH

FMH

HHL

AM/'

XS1

XS 2

XAP

PFI

P1 D

EXECUTE PROBLEM AFTER CHECKING DATA

COMFUTE FLUX

COMPUTE AVG UNIT SELF-MULTIFLICATIOI

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUB4BER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PPIIT ALL MIXED CpOSS TECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ABGILES & PROBABILITIES

PRINT FISSION SPECTRUM

FRIIIT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

110

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDI

1UB

MKP

CEP

FOP

MKA

CKA

FOA

HAL

FAR

GAS

PAx

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S) NO

COMPUTE FIBSIONI DEISITIES I'l ...

COMPUTE 11U-BAR L AVG FISION1 GROUP YES

COMPUTE I-lATYIX K-EFF BE UGIIT LOCATION 110

COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO

PRINT FISS PROD MATPIX BY UNIT LOCATION NO ...

COMPUTE MATRIX K-EFF BY ARRAY NUMBER H110

COMPUTE COFACTOR K-EFF BY ARPAY NUMBER NO

PRINT FISS PROD MATRIX BY ARRAY NUMBER NO

COLLECT MATRIX BY HIGHEST ARRAY LEVEL 110

PRINT FIS. ARID ABS. BY REGION 110

PRINT FAR BY GROUP N u

PRINT XSEC-ALBEDO CORRELATION TABLES IO0

PRINT WEIGHT AVERAGE ARSAY NO

PRINT INPUT GEOMETRY 110

PRINT DEBUG INFO14-ATIOII 110

PRINT TRACKING INFORMATION NO

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

...... I .... DATA READING COMPLETED. ...

NAC International 6.6.1-11



NAC-LWT Cask SAR
Revision 42

November 2014

LWT ANALYSIS; EXXOlN:*: 15:15(W) ASSEMBLY; NO WATER IN GAP

LUNIT VOLUME
NJIIUMBER DATA SET NAME NAME UNIT FUNCTION

"SC

ALB

WTS

SET

BIN

PST

LIB

14

7*9

80

16

95

95

4

8

S':\PROJECTS\BUSR5-C-'I\pwr finY2\ 15HE ] Xi\FT1 4FTSR

G:\.sale43S\LDATALIB\FT79FC'RS

G: \scale43\DATALIB\FT80FO01

UNKNOWN

D: \PROJECTS\BUP5-C-l\pwrfinRS\l15(.IM\RTCý5PF

D:\PROJECTS\BU85-C--S\pwrfin2 \S15NIXIM\FT95F01)

D: \PROJECTS\BU85-C-l\pwrfinR2\I5NNXIM\FT04FRS

D: \PROJECTS\BU85-C-I\pwrfin02\N15NXSIM\FT0RFRO

UN4KNOWII

UNKNOWN

MIXED CROSS SECTIONS

INPUT ALNEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT Al-IPX. WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

........ 0 IO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AP-IPX WORKING LIBRARY OS UNIT

6.6.1-12NAC International



NAC-LWT Cask SAR
Revision 42

November 2014

LWT ANALYXSIS; EX:X:ON 15:I:15 (W) ASSEMBLY; NO WATER IN 0AP

MIXIING TABLE

NUMBER OF SCATTERING ACGLES -
CROSS SECTION MESSAGE THRESHOLD -2.0E-BE

MIXTURE =
NUCLI DE

08/12/94

1092238
08/12/94

MIXTURE
NUCLIDE
2040000

08/12/94

MIXTURE =
NUCLI DE
3001001

08/12/94
3008016

08/12/94

MIXTURE =
NUCLIDE
4013027

08/12/94

MIXTURE =
NUCLI DE
5024304

08/12/94
5025055

08/12/94
5026304

08/12/94
5028304

08/12/94

MIXTURE =
NUCLIDE
6082000

08/12/94

MIXTURE
NUCLIDE
7001001

08/12 /94
70083016

F'/ 12/94

MIXTURE =
NUCLIDE
8001001

C68/12/94
6040816

98/12/94

MIXTURE =
NUCLI DE

r001041

SR/S 2/94

ATOM-DENS-
4. 79601E-02

8.70095E-04

2.23600E-02

DENSITY (G/CC)
WGT. FPRAC.

S.,18483E-01

3.26161E-02

8.48901E-01

= 10.412
ZA AWT

8010 15.9904

92235 235.0441

92238 238.0590

2 DENSITYXG/CC) = 6.4900
ATOM-DENS. WGT. FRAC. ZA AWT

4.28457E-02 1.00000E+00 40000 91.2196

3
ATOM-DENS.

6.67692E-02

3.33846E-02

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

= 0.99817
ZA AWT

1001 1.0077

8016 15.9904

4 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. ZA AWT

6.03606E-02 0.O0000E+00 13027 26.9810

5
ATOM-DEWS.

1. 74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

DENSITY(G/CC)
WGT. FRAC.
S .90000E-01

1.99999E-02

6.9500008-01

9.500OSE-02

= 7.920)
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

18000 58.6872

NUCLIDE TITLE
OX'fGEN-16 EH[,F/B-IV MAT 1270

URA!I I ILI-253 EMDF/B-IV MAT 1261

UFR.5AIU14-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
ZIRCONIUM 4 ENlDF/B-IV MAT 7141

'NUCLIDE TITLE
H8DROGEN ENDF/B-IV MAT 1269/T6PR.41002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
CR 1191 WT SS-304(9/EST) P-3 293K SP-5+4(42375)'

MASIGAJIESE-S5 END8/B-IV MAT 1197

RE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)}

NI 1190 WT SS-304(l/EST) P-3 293K SP=5+4(42375)'

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 203K

NUCLIDE TITLE
HYDROGEN E81D1/B-IV MAT 1209/THPR41002

OX"'GEN-16 ENDF/B-IV NIAT 12-70

NUCLIDE TITLE
HYE'ROGEN ENDF/B-IV MAT 129/ THR.MIF,2

0XYGEN-S8 E'OF/B-IV P-AT 1270

IJUCLIDE TITLE
iXFROXER E)D/i-IV MAT I209/T1PR1410'2

OXYGEN-S6 EI)DF/X-IV HAT 1-7,

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

FPDATED

UPDATED

6 DEMSITY(G/CC) = 11.344
ATOM-DENS. WGT. FRAC. ZA AWT

3.29690E-02 1.00000E+00 82000 207.2100

7
ATOM-DENS.

6.67692E-02

3.33846E-02

ATOM-DENS.
6.07 692 E-22

3.33R46E-22

9
ATOM-DENS.

6.670692E-22

3.33346E-22

DENSITY(G/CC)
WGT. FPRAC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88073E-01

DENSITY(G/CC)
WGT. 0FAC.

1.11927E-01

8.86073E-01

= 0.99817
ZA AWT

1001 1.0077

8010 159.904

= 0.99817E-20
ZA AWT

1001 1.0077

801c 15.904

= 0.994170-20
ZA ANT

1041 1. 0477

801C 15.909 4

3001001
700100 1

F 4100 1

10'480010
300') 16
700801r
8'008010

HYDROGEN

H YDIROGE!
HYD ROrE N
HXYFROGEN1

OXXGEN- 1r
0O'X'iGEDý- 16
OXYGEN -16

OXY'GEN- 16

11DF//-IV MOAT 120/THPill02
E(DF/B-UV MAT 120•/THF141402
ElDF,/B-IV FEAT 1 269/THPMI00
E0DF/B-IV MAT 1269/THP, 01042
ENDF/B-IUV MAT 1270
ENDF/B-IUV MAT 1270
ENDF/B-IV I4AT 1276
E DF/B- I-V KlAT 1276

90800010 OXYGEN-I 0 EIDF/B-IV I-IAT 1276
4013027 AL-27 1193 218 RP 040375(5)
5024304 CR 1191 WT SS-304 (1/EST) P-2 290K S4=
5025055 MANGIANESE-55 E)NDF/B-IU MAT 0107
5020204 FE 1192 WT SS-304 (1/EST) P-3 293K SP-
5028304 1I 1190 WT SS-3044 /EST) P-3 293K 00-
2040000 ZIRCONIUM ENDF/B-IV MAT 7141
6082400 08 1200 2106GB 0412375 P-3 2930
1092235 UPAIUM-235 EDDF/ -IV FIAT 1261
1092238 UPRAfIiUM-23 EI(DF/B-ISV MAT 1202

UPDATED R8!1 'I 4
UPTDATEFD 'F,/, 1- 4
UPDATED 12,
UPDATED '//14
UPDATED '08/1q/4

UPDATED' 01+/52/94
UPDATED I(/ 18/q4
UPDATED I+/1/94
UPDATED 0/1 2/94
UPDATED 08/1S/94
UPDATED 0/I2/94
UPDATED 08/1 /94
UPDATED 08/1 /q4
U P[DATES 04/12/94
UPDATED 08/12/94
UPDATED' 005/12/94
UPDATED 04/12/04
UBOATED 00P/12/94

5+4 (42375)'

5+4 (323752)
5+4 (2375)

0E80 MESSAGE (IUMBER K5-222
KE80 MESSAGE 1UM8ER K5-222
KEN0 MESSAGE NUM4BER K5-222

E810 MESSAGE NUS4BER K5-222

NAC International

1 TR-AN SFERS FOR MIXTURE 3 WERE CORRECTED FOE 0.AD MOMENJTS.
1 TRAIISFERS FOR MIXTUPE 7 WERE CORRECTED FOR BAD MOMENTS.
1 TRAIOSFERS FOE MIXTURE R WERE CORRECTED FOE 0A4, MOMENTS.
1 TPR.AISFERS FOR MI XTURE 9 WERE CORRECTED FO.R AE', (OMENTS.

1-D CROSS SECTION ARRAX I[' NUMBERS
1 2002 1452 27 18 1018

........ 0 lO'S WERE USED PREPAR.1ING THE 0ROSS SECTIONS ........
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NAC-LWT Cask SAR
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LWT ANALYSIS; EXOON 15.":15(W) ASSEMBLY; NO WATER IN GAP

......... ADDITIONAL INFOPJ-IA.TTON .........

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN ESECS 2

ENTRIES/NEUTRON IN THE NEUTRON BAIK 16

ENTRIES/NEUTRON IN THE FISSION BANK 9

NUMBER OF MIXTURES USED S

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMIBER OF UNITS IN THE GLOBAL N DIE.

NUM-iBER OF UNITS IN THE GLOBAL Y DIB.

NUPIBER OF UNITS IIl THE GLOBAL 7 DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAY-IMUM HOLE NESTING LEVEL

USE NESTED ARPAYS

NUMBER OF ARRAYS USED

MAKIMUM ARRAY NESTING LEVEL

YES

I

I,

15

I

YES

NO

0

0

NO

I

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARPAY NUMBER

S

19

I9

+X BOUNDARY CONDITION VAC -X BOUNDARY CONDITION VAC

+Y BOUNDARY CONDITION VAC -Y BOUNDARY CONDITION VAC

+Z BOUNDARY CONDITION VAC -Z BOUNDARY CONDITION VAC

NAC International 6.6.1-14



NAC-LWT Cask SAR
Revision 42

November 2014

LWT ANALYSIS; EXXON 15:I:15(W) ASSEMBLY; NO WATER IS GAR

SPACE AND SUPERGROUP INFOPI-IATION "..

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

28389 WORDS WERE USED FOR NOII-SUPERGROUP STOPAGE.

71611 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

-" 99759 WORDS OF STOPAGE A.E AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

" 71551 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

* 1172 WORDS ARE NEEDED FOR THE LARGEST GROUP.

29777 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

41991 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

42144 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING XSEC ALBEDO TOTAL
" SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 ?697 0 13542

........ 0 B O'S WERE USED IN SUPERGROUPING ........

........ 0 IO'S WERE USED LOADING THE DATA --------
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NAC-LWT Cask SAR
Revision 42

November 2014

LWT ANALYSIS; EXXON 15115(W) ASSEMBLY; SO0 WATER IN GAP

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMIIEDIA BIAS
NUM4 I DREG I ON

UNIT

FUEL PIN CELL

I CYLINDER

2 CYLINDER

3 CYLIIIDER

4 CUBOID

WATER ROD -ELL

1 CYLINDER

2 CYLINDER

S-UBOITD

WITH H20

1 1

H 1

3 1

- WITH H20

3 1

2 1

3 1

RADIUS =

RADIUS =

RADIUS =

+1 =

N. 452PS

0.46230

0.53850

0. 71500

+Z = 183.88

+Z 162.88

+Z = 182.88

-Y =-8.71500

-Z

-Z

-Z

+Y

-102.8R

-182.88H

0.-71500

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y -- 0.71500

X

+Z

S. noon

0. 00000

0. 00000

182.88

Y

Y

-Z

= 0.00000

= 0.00000

= 0.00000

-182.88

--- UNIT 2

1 AP.RAY NUMBER

2 CUBOID

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

Q CYLINDER

10 CYLINDER

11 CYLINDEF:

12 CUBOID

3

4

3

5

6

5

-7

FADIUS =

RADIUS =

+R =

+1

RADIUS =

RADIUS =

RADI US =

RADIUS =

RADIUS =

RADIUS =

3. 04770

0. 65908

0.71500

10. 725

11.316

16.891

16.986

18.891

33.496

36.544

49.244

49.854

49.854

49.854

+Z = 182.88

+= 162.88

-Y =-0.71800

-Z = -182.88

-+ = -182.85

+Y= 0.71500

CENTERLINE IS AT

CENTERLINE IS AT

-Y =-0.71500

X =

+Z=

.... I ....... GLOBAL -- .. I

UNIT 9 EXTERNAL TO LATTICE 1

-X = -10.725

-X = -11.316

+Z = 182.88

+Z = 182.88

+Z = 182.88

+Z = 182.88

+Z = 182.88

+" = 182.88

+Z= 212.48

212.48

Z= 212.48

-Z

-Z

10.725

11.316

-182.88

-182.88

-182.88

-182.88

-182.88

-182.88

-192.16

-199.78

-208.G7

0. r0000

0. 00000

101.88

-Y = -10.725

-Y = -11.316

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

+Z

+Z

X

= 162.36

= 152.66

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

-Z = -182.88

-Z = -182.88

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y 0.00000

Y = 0.00O00

Y = 0.0000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y

Y

-Z

= 0.00000

= 0. 00000

= -102.63

8 1 +:.: = 81.000 -X = -81.000 ý', = 81.000 -Y = -81.000 +Z = 243.00 -Z = -240.00
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LAYER 1, 'COLUNI

11111111111

11111111111

11211211121

11111112111

11112111112

11211111111

11111111111

11121112111

11211111111

11112111112

11111112111

11111211121

11111111111

11111111111

LWT AJALYSIS; EXXON 15.15(W) ASSERILY; NO WATER IN1 GAP

UOIT ORIENTATION DESCRIPTIOIN FOP ARRAY

I TO 15 LEFT TO RIGHT Y ROlW I TO 15 BOTTOM TO TOP

1111

1111

1211

1111

1111

1211

1111

2111

1111

1211

1111

1111

1111

1111

1111

0
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LWT AI1ALYSIS; EXTXOl 15215(W) ASSEMBLY; NO WATER IN GAP
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
U1NIT REGION REGION

1 1

3 3
4 4

i i 5
2, U

3 7

SURROUNDING GEOMETRY VOLUMES

1 8
2 9
3 10
4 11
5 12
6 13
7 14
8 15
H 16
lY 17
ii 18
12 19

VOLUME

2.35591E+2 CM'' 3
9.- 935E-+0 1 CMt '3
8.7(291E*uI CMI'3
4. 14733E+0'i ClA '3

4 . 8 ,5'2E+O2 ,-'7114 3
U. 6447dE+lI 0.1' * 3
1.99443E+G2 CM''3

GEOMETRY REGION

1.H6887E+05 CM''3

1.90480E+04 CM-13
1.4S)0IE+SS C1I'l*3
3. 7972E+.3 CM''3
7.85353E+04 CL''13
8.79177E+05 CMU*3
2.4130RE-05 CM''3
l.SI1H3E+056 CM"'3

3.7299BE+05 CMI'3
5.949833E+04 CM'-3
F.94145E+04 CM-'3
H.38745EU06 CM''3

CUMULATIVE
VOLM4E

2.35591EF02 CI''3
2.45581E+02 CM*'3
3.3321UE+02 CMH'3
7.17943E+02 CHI3I

4.82052E+02 C14' 3
5.485HGE+02 CM''3
7.47943E+02 CM-'3

IS AN ARRAY PLACEMENT BOUNDARY REGIO1N

1.68287E+05 CM'-3
1.87335E+05 CM*'3
3.27836E+05 CM''3
3.31546E'05 CM' 3
4.S008IE+05 CM''3
1.28926E+06 CM' 3
1.53457E+U06 CM''3
2.78649E+06 CM''
3.15949E+06 CM''3
3.21899E+06 CM' 3

3. 2884E+06 CM**3
1.275I9E+07 CM''3

UNIT USES REGION

1 24 1

3
4

21 1

3

9 1 1

3
4
5
6
7
H

0
10

11

MIXTURE

3

3

3

3
4
3
5
6
5

TOTAL VOLUME

4.80606E+04 CM''3
2.03783E+03 CM''3
1.78763E+U4 CM-'3
8.46055E+04 CM*'3

1.01231E+04 CM''3
1.39540E+03 CM÷'3
4.18830E+03 CM÷'3

.H68287E+05 CM''3
1.90480E+04 CM*'3
1.40551EU05 CM''3
3.70972E+03 CM*'3
7.85353E+04 CM '3
8.79177E+05 CM÷'3
2.45308E+05 CM÷3
1.25193E+S6 CM.'3
3.729H6E+05 CM-'3
5.94H83E+04 CM''3
6.94145EUI CM''3
9.38745E+YU C14'3

MASS(G)
5.00406E405
1. 25074E+05
1.21452E+05
3.796 34+EU

H.05687 3EH 
UK

I.06873EU06
1.06483E +07
1.24 964E+06
9. 37 028 E-14

('341 E-17

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

I 4. 80606E+04 CM: ' 3
2 1.92717E+04 CM''3
3 1.21675E-0 5 CM:3
4 1. 40501E+U05 (M4 3
S 7.U6253E+05 CM '3
6 1. 3B675EU05 CM '3
7 1. 25193E+06 CM '3
U ,. 3.R745E+06 CM' 3
9 2.(3783E+03 CM4''3

BIASING INIFOR1M1ATIONI

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOE ALL BIAS IDNS.

........ 0 IO'S WERE USED IN EENO-V BEFORE TRACKING ........

........ 0.01650 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTIOII OF FISSILE MATERIAL IN THE CORE= 2.85587E-01

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+.- 1.-0725E+U0 -7=-I.57250E+Y1 +Y= 1. Y7250E+UI -Y-I.O57250E+I1 +Z= 1.82HPGE+02 -Z=-I.82880E+02

THE FLAG TO START IJEITTRONS IN THE REFLECTOR WAS TUPIJED OFF

0.0U8Y7 MINUTES WERE RECUIREED FOE STARTING. TOTAL ELAPSED TIME IS 0.11733 MINUTES.
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LNT ANALYSIS; EXXON 15:3515(W) ASSEMBLY; NO WATER IN GAP

GENERATION
GENEKATIOIN 0-EFFECTIVE

KENO MESSAGE NUMBER K5-132
1 95,12E-0i
- 9.0175E-0'1
2 9.26407E-0I
4 9.4792E-i01

.4 439EK-01
0 0. 57348E-01
7 9.0889E9-01
8 9. 21957E-1I
9 9.25118E-01
it 9.55106E-51
11 9.0701Ei-S0
12 9.39932E-01
13 9.50,31E-01
14 9.59727E-01

15 9.31252E-01
K q 9.19301E-01
17 9.05'64 -01

1 .66305E-01

19 9.19402E-01
2 q 9.26E00E-01
Si 9.1276?E-01
22 9.45442KE-S
23 9.3899E9-01
24 9.52939E-01
25 9.21769KE-S1

26 8.98143E-01
27 9.47410-i01
28 8.74141E-01
29 9.01779E-01
30 9.57997E-01
31 9.34656-i01
32 8.76054E-01
33 9.15295E-01
34 9.45478E-01
35 9.16337E_-0
36 9.25952K-i0
37 9.1iI73E-01
38 8,83 7 381]E-_01
39 9.43313E-S0
4N 9..3753K-01
41 9. 2e225E-S0
42 9.57952E-01
43 9.16508E-01
44 9.29004E-01
45 9.22795E-01
46 _.95947E-01
47 9.60195E-01
45 9.22592E-01
49 9.09483E-0N
50 8.850 1 E-0,1
5R 9.38358E-N0

52 9.41945E-01
53 9.46666E-0N
54 9.24769E-0l
55 9.41i26E-S1
SR 9.71286E-Si
57 9. 223KE-O1
58 9.09529K-i0
59 1.C. 7Ub-E-O 1

I.' '.16362E-01
-1 9.21463E -01
r2 9.52391E-01
63 9.43213E-0N
64 9.4933KE-0N
65 9.3770K9E-0

9.23550E-0N
67 9.78257EK-0
E 98.92292K-Ei
69 9.03144E-01
-70 9.37593E-01
71 9.27195E-1i
72 9.34762E-01

q_19989E-01

74 '.3397E-S0

7C 32267E-01
77 9,2 7 1OE-0 1
7% .?9733E-Ri01

7q 9. 35R70E-01
q0 9.3359RE-0N
81 9.4e769E -0]1
e2 ? .39203E-N0
81 , 2E844E-0i
64 6,94824E-01
85 y f9.282E-01
e ' .15407EK-S

.79,3412E-Si
+9 9.42919E-01

299.9302E-SI
40 4.'4024E-, i

NAC International

ELAPSED TIME
MI'U TTES

WARN I 11rG . .. ON LY
1.53932E-01
1. 87667E-01
2.19667E 0-i1
2. 529975-01

2.:14667E-01
3. 56667E-01
3:,50667F- I

3. 80833E-0U

4,441000E-0)

4 77833E-01
5 . 120833-01
5. 41833E-O
5.75833E-01

6.07833E-01
6. 3900KE-i1
N.72833E-01
7 . 0410C'E- K-1
7. 35167E-0_I
7.07147E-0l
7. 9333KE-I

8. 285(11-NI
8. 57633E-0C
8. 88833E9-I
9.19167E-01
9. 52000E-NI
9.81333E-0N
i . 01517EK00
1.04900E+0(O
1. 0820KE.00
I. 11400E+00
1. I47NRE+00
I. 17900EKO0
i.21117E+K0
1.24317E+00
1. 27517E+,%0
1.306339+00
1. 3375KE+IOO
I . 36950E+20

S.403259K +-99

1.43533E+00
1. 46 750E+0+
1.5091 33E+00
1.53433E+09
I. 56533E+N-
I. 60017E+0(n
I. 63033E+0(n
i . 6r333E-0')
I ,69633E'+00
1. 72833EK+0
I .76133ER00
1.79517E+00
1.9 2633E+O0
1.85917E+91
1 , N9317E+O0

1 . 17E+C+

]. 99100E9+0
2.052132E-l'1

1' 9'3E +'n2 . 99933K'LNC'
,. 1 8•3E+O,

2. 1917E+09
2. 15533K-+O
2. 18233K-NC'

3.221533E' 5u
2. 24833E9+50

2. 28033E+50
2.31417E+00
2. 34533E9+90

3 37550E(+00

45750E+9C
2.44150K +n n
2 47 '50E+1,I

2. C505E+00:

2.570,50)E+001
.653'SfE+fI0

7 E + *1'

2.79396E+05
2 .76183E+00
2 , 792009E÷0

2 '83] 7E÷O0,

2. 95517E900
2.58917E+00
2.920] 7E+00

2.954909+09
2.998517E+09
3 . (1933E+0(1

AVEPAGE
KEFFEKTIVE

q7]INDEPENDENT
, . ' 000' (% E +,- 00

I . 0000E+1049' CIIDK 7EKI-C'KN
19.26407+E-40

9.47184E9-1

+.4402'E-91

9,37+01E-Si

4.3449KE-Oi

+ 3,158E-SI

9.3590)2E-:0
9.32693E-S0
9.33416K-Si
S.35000K-C'1

9.37644E-CI
9. 37153E-01
9.3587SE-91
9.33837E-01
9.35969E-91
5.34897E-01
9.344i25-N0
9.332'4K-C1
9.33473E-OS

0.24116E-01
0.349729-Si

9.34398E-01
9.32887E-Si
q.334•EK-Si

9.311K-8iE-)
9. 3N97E-C91
9.31093E-S0
9. 31216E-0
9.29377E-01
9.28920E-01
9. 29469E-01
q.29071E-01

. 28979E-0i
9.20971K-Ni
9.275375-01
-. 7964E-01

9.22927E-OS

9.27350E-01
9.29905E-OS

.28563E2-S1
,.28574E-01

9.28440E-01
9.27701ýE-01
q9.2?84-3E-01
9. 8325E-01

9.27924E-C01
9 27030E-01

9.72R6iE-Si

9.275539-91

4. '+17E-NI
'.8775-01

-01
-3 S7E-0

4.2-935E-05

.2'9326E-01

.29'554E-01
4 09,73E-1]
A,29997E-O0
9 3R053E-9]
q.3n%794E-O0
9. 30724E-0
9.29807E-01

5922E-01

Y.29321-E-01
1:2111]E:01-5 c' 5E 0 i

q. -ý6' 8R-01
". -5, qE-01
S9.9171E-01

,29317E5-01
-i3E

4."''4EK-0i

9429(74E-0]

9.29249E-01
9.28996E-0]
ý.28834E-0]
9. 29594E-01
q.2974qE-01
1:.2•858E-01
S.30'47E-01

AVG K-EFF
DEV I ATION

FISSION POINTS WERE

0.09(%0'iE+0'

0.C0,) SE +O0

1.07775E-O2
6. 6705EK-S3
6.47781K-03

,663509E-93
7.48138E5-(3
6. 4 6338E-03
6.23361E:-3
6.36574E-03
5.73951E-03
5.42759E-03
5. 61601E-03
5.18925E-03
4.97064E-03

5. 05748EK-3
5. 14771E-03
4.93145E-03
4.67562E-03
4 .5E695E-93
4.37516E-03
4.168(8E:-)3
4.06573E-03
3.92711E-03
4.05203E-03
3 .92974E-:13
4.41152E-03
4.38248E-03
4.33903E-03
4.18854E-03
4.44469E-93
4.32317E-03
4.22169E-03
4.11107E-03
3. 9938E-03
3.880]E1-C3
3.943029-03
2.8584E -03
2.509159-93
3.71N25E-02
3.520979-53
3.85903E-03

3.74347E-03
3.65785E-03
3.64925E-03
3.63958E-03
3.56094E-03
3. 50734 E-03
3. 54798E-E03
3.4 82535-03
3.42462E-03
3.37765E-03
3. 31262E903
3,25913E-03
3.29609E-03
2.2367E9-03
3.19925E-03
3. 214 30E-03
2.19525E-02

3.11479E-03
3.99728E-03
3.04477E-03
3.01221E-03
2,96662E-03
2.92043E-93
2.96925E-93
2.9'8153E-0I,3
2.961435E-02

2.92257E-53
2.88027E-02
2.893959E-03
2.80292E-03
2.76416E-03
2.73936E-03
2.70233E-03
2.69534E-03
2.09297E-03
2.52951E-03

.5 1E-032.17490E-03

2.54537K-OR
2.51377E-973
2.11909E-03
2.50129E-03
2.47E62E-02
2.51252E-03
2.53721E-03
2.51031E-03
2. 11&3E-03

MATRIX:
KE FECTIVY

GENEF-TTED

0.0 UIr r01-1 E I I.,'0.00000K E + KG

('('(00UE0-0'

0 :111 1 (% I[ 0 E + 0I1

0000) (1) , (1)

C.- . Cl( 0 O%(E + 0130
0 00000E+00

0. 00000E+00
0. 00000E+00

9. 000009+NO
9 .000)0K' 0')0'.0OOUOE+00

I . O00000E+00

9. O00000E+ON
0. 00000E+00
1 . 1) IOC9E+CI(I

O.('' 9OOE+ 0'
0. 9 9I[0E + SO

C, O0C 0E+Oi"

0. 00000)E+'

9I. NR +K00EO0
C'. 0000E+C0
N. 02000E+O0
C. 0000NEO+0

0. 00000E+05
0. 00000E+00
N. 00000E+00)
0. O0000o00
0.00OOOE+00
0. 00000E+0 0

0. 00000E+00
N%. OONONNE 0

0., 000909+00
0 . %00000E+ 00

0. 000009+00(
9 . O00 4' + 0 9
0. 000400E+O

0'. 9O(0('9+E(I0
0l.0000O0E+000. OOOOES+ 010
0. "n0noE+S0

0.(%0E+ O0I

0.00000E+00
0. O00090E+0

0. 00000E+0
'. O0000E+O0
0.00000E+00

0.0,n I)UIJOE+ 00

5i. 0OUOEK+00
9. 00000E+00

1'. 000009+500
0 . O0O1OOE + 00

,. 00U000+L00
(I.. (00009E+009. 09 0 OOE + 00

0 , 0(IE + n 0
9. 009005.00C C, 01.UCI0•+ O0

0. (0:0O1E+00

0. 00000E+00

Il. 000009.+00
O.O0000E9+000. %00(00+E00
0.00000E+00

0i O~ooog+000 . O000IE+ 0U

,(0.90909+ 00

0051119O+00,

,.NUOSOOE+00

0.000009E+ 00
0 .0 r I090(gIK00
I') . 0 ,)nOE+nL,00 .000C E+0Io

90.O000E+.01

('0. (000E+ (0

C) . O00100E+O0

0 n0('0(%CE501
1(:14199+OF00

I). 01)O 509 + 12

01. )'000099+OE9
0. 00000E+00

0. E0000 0+ 909.900009E+00
90 00009+00
Or.0001)0t0+09

MATRIX 9-EFF
DEVIATIOiN

0. 09000E+09
0.900005 -E + 0C'. S00('OK'0o

0. OC'O0'0E+K0
0.0000E +00
O. 00009+00
0. O0000E+O0
0. 900 009NE+O

0.9O00009490

0. O000E+O'0
0. O0000E+000.0O0000E+00
C. (O0'(E+O9+

0. O0000E+00
0 . '0000E+00(
CI. O0000E+ 091
0. 0000)i9E+I00
0). 00500KIE+0
9. O0000g59+o0
0. 0000E+00
0. 00009E+SN
0. 00C00E+O00. OOOiOOE+0O
0. O0000E+00
0. OOO0EK+00
0. O0000E+00
O.O09000E-O0

0. O0000+O00
9. O0000E 00
0.O0000E+O00

0. 00500E+o0
0. 00000E+00
0. 00 00E+O0
0.00090E+00
0 . O00C0O(E+ C

0. 00600E+O 0
C'. 0)00(19E; 01

0. OfOnOOE+OOf
0. 500N0E+00
0. 000999+0E;0
0. OfI')0 O '2 + II'0
0. 0'("05+0 '2O0
0. 000 05E+)00

9. 00(00E+00
0. 00009E+O0
0. O0000EO00
O.O0000E+00

0O. O000E+ 00
0.990000E+O0

. O0000E+N00
0. l)C1000E0+ 0 )
0.O00000+00
"O. O000IE + On
0.00000E+00

0. O 0000E+50
0. 004 00+ 00
0 .'00009E+ 1''i)
I0 . On On "I 0,E + 00 C
0. 0)0000E+00
0 . 0'OC'09E+ 00
0 . 0000(1E+O0
0 00000E+20
N. 000009+(00

0. O0000E+O0

O. OO0001)E+C0

0O. O0000E + 00
0. OOOSSK+90

. O0000'E+OOO. 000909+00

0. O0005E+ 90
0. 0000E+,9110
0. 00000E+' 0

U . 0C0D00 E + U I1

0. 000n)E+I0

0. O09000E+0

0.900099E+0O0
0:. ('('(E'+ I'l0
0. 0005E- O0
S. 00')S')5+O04
O.O0000SE+O

O.O00000E+O0
0. O0000E+O0

O. O0900E9'00

S. O0000KE-ON
0. O0000E+00

0. 0-O000E+ 00
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91

92
93

94

95

q7
96

101

192

103
194
105
126.

107
108
119
110
11i
112

113
114
115

110
117

119

120
121
122
123
124
125
126

117

19

13o
131
1 3
1 3
134
135

136
137

1 38
13q

141
142
143
144
145
146
147
14q
149

1590
11
15"-

153
154
155
150

157
151
159
100r
161
162
163
104
161
160

167
100
109
1717
171
171
1'7
174
171
170.
177
130
179
1800
191
162
163
164
161

9.41603E-01
I I c417 701

9.4133E- :1
. 77 -263E 01

9.h14967E-0]

9.55,10E- 01

9.43701E-0 1
.40 429E-_0 1
..0847E 0 01

J .980 88E-_0 ,
9.I]9000E-01

q. 4(5 91E-01
ý.09390E-0 1
9.0518 2E-0 1

9.7537E-01
9.214 E-0I

I. 76E-01

1.2*716£-01

-9 , c 631E-C1
9.4 1527E-01
9 .47462E-01

9.52413E-_O1
C. 15 `98E-01l

9 . 4'731E-01
9. 28797E-01
8. 98065E-01
9:01440-01
9. 34668E-01

9. 35066E-01

9. 12199E -0 1
9 .04448E-01
9. 19795E-01

q 34935E-0 1
9. 75830E-01
9 5577E -01

,5211327-01

__. 3 8 7E-O

o.5241365-01
.8.159786-01

9. 551-1E-01
9. 4273E1-91
9. 7976E-01

9.231016-01
9.062653E-91
9.3036606-01
9. 566-4E-01
9.54848E-01

9. 4790E-011
9.04833E7-01
8.393146-01
9.33294E-01
9. 57E-01

9.11192E-01

"• 7 52E-O
9. 217 OE _-01
9.425- 6E-01

q. 32962E-01
I.7 1 E 01

-G. 65 9"E-0 1
9. 107370E-01
9. 24079E-01
q.133790E-01
q. 28367E-01
9.19275E-01
9.35844E-01

9.78400E-01
9. 44882E-01
97322450-01

9.095433-01
q. 26544E-01

5.33_946-01
3. 34E-01

+.18472'9-01

8.759910-01

.0 1 47 -0 1

9.'026E011

7 .110 01

.4149E 0

1, 1376 012

8. 196970-01

0.11154- 01

0 9 40 0 01

1.674]]E-01
-•. 459,E-01
.. 3416E- 01

0 +141I-I

3.04933E+01
6.80217E600

3.114336400
3. 146330+c7

3.174330+00
3.2,"67E+00

3.23983E+00
3. 30 383E+00

3.33583E+00
3.30993E+00
3.400030+00

3.43383E+00
3.46583E+00
3.49883E+00
3,53167E+00
3.1561006+00

3.59400E+00
3. 62517E+00
3.65533E+00
3.69550E+00
3.716506+00
3.75133E+0n'
3.78433E+00
3. 81723E+00
3. 85033E+00
3.08317E+00
3. 914 3 3E+00
3. 94817E+04
3.97933E+00
4. 01050E+00
4.04067E+00
4. 07267E+00
4 .0380E+0O
4.13583E+00
4.16700E+00
4 . 283E3+ 00
4.23300E+00
4 .26563E+00
4.29700E+00
4.33000E+00
4.36300E+00
4.39317E+C0
4.42433E+00
4 . .43 3 E0-.
4 .48833E+00
4 .52317E+00
4 .155783E+00
4 .590o83E+0
4.62283E+00
4 .65583E+00
4.68700E+00
4 .72083E+00
4 .75200E+00
4 .78317E+00
4.81517E+00
4.84817E+00
4 .882006E00
4.91400E+00
4 . 9470E0+00
4 .97983E+00
5 014 670.+o0I
5.0,4483E+0
1.07701E0+0

5. 1o9++0-+

5 17:33E+00
5.2 2 33E+00
5 23617E0+01
5126917E+00
5. 30117E3+0
5. 33700E+110
5.3690000E+
5.40200E+00
5.43217E+00
5.46333E+00
5.49433E+00
1. 516100+00
5.5'r 3-0
5.155413E+0:
5.58317E+801
5. (61517E+UL

5.6 7E+U
5.71417E0-0

5.74983E+011
5.7827E+-00
5.81750E+00

4.949506E,0"I
5.871983E00
5.91083E600
5. 94300E+00
5.97317E+00
6. 00617 0I+0
6. 03817 E+00
6.0(7117E+170

0.30374E-01
9.30336E-01
9.30434E -01
9.30559E-01
9.53032E-01

CE 0720E-01
9. 31069E-01
9. 31264E-01
9. 307406-01
9.307246 -01
9. 30565E-01
9.30949E-)1
I9. 30975E-01
9. 31068E-01
9. 30848E-01
9.13533E-01
9. 30423E-01
9,30576E-01
9. 30378E-01
9. 30145E-01
9.301216-01
9. 30o50E-01
9.298716-C 1
9. 196 1E-01
9.298326-01
9.2 975 9-01
9. 29899E-01
9.300926-01

9.29969E-01
9.297450-01
9. 29850E-01
9.29841E-01
9.29593E-01
9.297646-01
9.29804E-01
9.49846E-01
9.29705E-01
9.29505E-01

9.29428E-01
9.294716-01

9.29831E-01
9.30029E-01
9.30]1906-01
9. 302106-01
9. 301066E-01
9. 299190-01
9.3298909-06
9.297016-01
9.29831E-01

9. 297166-01
9. 29669E-01

9.39 904E0-01
9. 29907E-01
9.-9831E_-01
9. 30056E-01
9.29826E-01
9. 29504E-01

9 . 299072E- 01

9.29504E-01
9.39430E-01
9. 2 9 514 _-01
9.2 9004 E-01
9.29114E-01
9.2914 9E-01
9.29432E-01
.- o 640E-01

9.29587E-01
9.-29464E-01
9.29362E-01
9.29356E-01
9.29293E-01
9.293346-01
0.29224E-01

9.29525E-01
9.2963 9E-01
9.29655E-01

9.29835E-01
9.299156-01

9. 29974E6-01

9.30005E-01
9.299990E-01
0.29602E-01

+.29553E-01

9.967E-01
9. 2q287E - 01

1,376E-01

2 29437E-01
ý:q.2925E-01
9. 9150E-01
q.8919E-01

9. 49033E-01
9. 2774E-01

2.:48672E-03
2.45933E-03
2.43439E-03
2. 41102E-03

2.39044E-03
2.404486-03
2. 403676-03
2. 38637E-03
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9.28719E-01
9.286611E-01
9.2554E_-01
9.2872_E-01
9.2 374 1E-01
9. 28844E -01
9.28713E-01
9.28566E-01
9.28625E-01
9.28704E-01
9.28781E-01
9.28850E-01
9.28786E-01
9.28752E-01
9.28759E-01

1.40030E-03
1.39530E-03
1.39937E-03
1.30613E-03
1.39539E-03
1.39052E-03
1.38723E-03
1.30614E-03
1.36137E-03
1.36979E-03
1.37718E-03
1.3"251E-03
1.37789E-03
1.377026-03
1.3748E9-03
1.23164E-03
1.37819E-J3
1.37580E-03
1.37332E-03
1.37043E-03
1.36760E-03
1.36333E-03
1.35881E-03

0. 090960+00

0. 0009906+2
0 . 00 006E-00
0. O0000E+ 00
0. 009006E+0
0. 900060E+U0
O. O0n0OE +OU
0. 09006-E00
0. 00 000E÷ L:
O. 0OC, 00E + ý:I)
O. O0000E+ 0,

.O00000E÷O0C

0. O0000IE+O0

(0. O000U~0E+U)0
L. CO0000)E+00-
0. 01-0000E÷00
O. 00000E+n,- C
0 . O0000g)E ,' 00
0O.O0000E÷O01

O. 0000nE+nO
0O. 00000CE+ n0

O.9O0000E6O0'

0. K'0000 600
0. 02920L6E00

0. 00006E+0
0, 090060E00
0. 00000Eg00
0. 00000E+00
0. 090006+0EO

0 00000FE+O0
0. 09000E+00
0. 00006-99

O. O00EOff
0.990006O900

0. 00000E+00
0. OO00OE-+0
0.000000+ 00
0.9O09cU ÷00
0. 000906900
0. 0O000E÷+00

0. 00000E+09
0. 000006-00

0.00006E+00
0. 00000E+00

0. 000006+00

KENO MESSAGE NUMBER K5-123

NAC International

EX1ECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NU0MBER OF GENERATIONS.
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LWT ANALYSIS; EXXONi 15RY15(W) ASSEMBLY; 010 WATER INI GAP

LIFETIME 9.73114E-05 0 OR - 2.941,,7E-07 GENERAT•TION TIME
NU SAP - 2.43i64E+0 + OR - 1.HH4O3E-04 AVERAGE FISSIOT GROUP

ENERGY(EV] OF THE AVERAGE LETHAPGY CAUSING FISSION

3.719R9E-O5 . OR - 9.05 456K-OR
2,24226E+01 + OR
2%2809rE-01 + OR 0.6'24 E-03

R.1124SF-E4

NO.
GENI

SH

OF INITIAL
ERATIJONS AVERAGE
HIFPPED K-EFFECTIVE

0.92877

4 0.992870

5 0.92865

I- ". 92855

7 0.92862

S 0.q2864

q 0.92865

10 0.92856

11 0.92864

12 0.92860

17 0.92849

22 092839

27 0.92833

3 0..92869

37 0.92677

42 0.R92874

47 0.92882

52 0.92900

57 0.92871

62 0.92862

67 0.92820

72 0.92840

77 0.92E48 +

0.92842 +

07 0.92842

OP

4-OR

4.OR

+OR

+OR

+ OR

4.OR

SOR

OR

OR

+ OR

SOF.

+ OR

OR

- OR

- OR

+ OR

+ OR

OR

OR

+ OR

+ OR

OR

+ OR

OR

D'EVIAT 1011

- 6.00120

- 0.60137

- 0.00117

- 0.00137

- 0.00137

- 0.0013e

- 0. 0130

- 0.00139

- 0.00130

- 0.00139

- C'.0141

- 0.00142

- 0.,0144

- 0. 00143

- 0.00145

- 0.00145

- 0.00147

- 0.00148

- 0.00150

- 0.00152

- 0.0n153

- 0.0r0551
- 0. 0015:1

- 0.00161

67 PER CENT
CONFIDENCE INTERVAL

0.92740 TO 0.93013

0.92734 TO 0.93007

0.92728 TO 0.93002

0.52718 TO 0.92992

H.92725 TO 0.92999

0.92726 TO 0.93002

0.92727 TO 0.93004

0.92718 TO 0.92995

0.92725 TO 0.93003

0.92721 TO 0.92999

0.92709 TO 0.92990

0.92697 TO 0.92982

0.92689 TO 0.92977

0.92726 TO 0.93012

0.92732 TO 5.93022

0.92729 TO 0.93019

0.92735 TO 0.93028

0.92752 TO 0.93048

0.92721 TO 0.93021

0.92710 TO 0.93013

0.92667 TO 0.92973

0.92685 TO 0.92995

0.92690 TO 0,.03007

0.92682 TO 0.93003

0.92682 TO 0.93004

95 PER CENT
CONFIDENCE INTERVAL

0.92604 TO 0.93149

0.92597 TO 0.93144

0.92591 TO 0.93139

0.92581 TO 0.93130

0.92507 TO 0.93137

U.92588 TO U.93140

0.92569 TO 0.93142

0.92579 TO 0.93133

0.92586 TO 0.93141

0.92501 TO 0.93136

0.92508 TO 0.93130

0.92555 TO 0.93124

0.92546 TO 0.93121

q9 PSR CENT
CONFIDENCE INTERVAL

0.92468 TO 0.93286

0.924F0 TO 0.93280

0.92454 TO 0.93276

0.92444 TO 0.93267

0.924(0 TO 0.93274

0D.92451 TO 0.93278

0.92400 TO 0.932d0

0.92441 TO 0.93272

0.92447 TO 0.93280

0.92442 TO 0.93278

0.92428 TO 0.93271

0.02413 TO 0.93266

0.92583 TO

0.92587 TO

0.92584 TO

0.92588 TO

0.92603 TO

0.92571 TO

0.92559 TO

0.92514 TO

f.92530 TO

0.92532 TO

0.92521 TO

0.92522 TO

0. 93155

0.931C8

0.93164

0.93175

0.93196

0.93171

0.93165

0.93126

0.93150

0. 93165

0. 931E4

0.93164

0.92402 TO

0.92440 TO

0.92441 TO

0.92439 TO

0.92442 TO

0.92455 TO

0.92421 TO

0.92407 TO

0.92361 TO

0.92375 TO

0.92374 TO

0.92360 TO

0.92361 TO

0.03205

0.93298

0.83313

0.q3309

0.93322

0.93345

0.93321

0.93317

0.93279

U933050.63323

0.93325

0.93325

INUMBER OF
HISTORIES

300000

299000

298000

297000

296000

293000

292000

291000

286000

281006

27C6000

271000

2-r600

z61000

256000

=51000

246000

241 000'

'36000H

Z310 0'

2C0000

221000

21600'0

2 11600q2 0.92809 * OR - 0.00163 0.92646 TO 0.92972 0.92483 TO 0.93135 0.92319 TO 0.93298
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LWT ANALYSIS; EXXON 15::15 (W) ASSEMBLY; 110 WATER IN GAP

NO. OF INITIAL
GEIIEFPTIOI1I AVERAGE 67 PER CENT

SIFPEED K-EFFECTIVE DEVIATION COFI DEIICE INTERVAL

97 0.92769 + OR - 1.'0161 0.92605 TO 0.92-34

10, 0.92772 + OR - 0.00166 0.92606 TO 0.92938

1i17 0.92787 + OR - 0.00169 0.92618 TO 0.Q2955

112 0.92802 + OR - 0.00172 0.92629 TO 0.92974

217 0.92805 + OR - 0.00176 0.92629 TO 0.92982

122 1.92804 + OR - 0.00180 0.92624 TO 0.92984

127 0.92809 + OR - 0.00103 0.92625 TO 0.92992

132 0.92779 + OR - 0.00105 9' .2594 TO 0.9291q5

137 0.92784 + OP - 0.00190 0.92594 TO 0.92R74

142 0.92776 + OR - 0.00193 0.92583 TO 6.929E9

147 0.92793 + OR - 0.00197 0.92596 TO 0.92990

152 0.92851 + OP - 0.00198 0.92652 TO 0.93049

157 0.92780 + OR - 0.00209 0.92579 TO 0.92980

162 0.92815 + OR - 0.00207 0.92608 TO 0.93022

107 0.92767 + OR - 0.00210 0.92557 TO 0.92978

172 2 92714 OR - 0. 10213 0.92501 TO ).92927

177 0.92805 + 0R - 0.0021 0.92590 TO 0.93021

192 0.92818 + OR - 0.00221 0.92596 TO 0.93039

167 0.92911 + OR - 0.00222 0.92669 TO 0.93133

192 0.92895 + OR - 0.00231 9.92665 TO 0.93126

197 0.92931 + OR - 0.00237 0.92694 TO 0.93168

202 0.92917 + OR - 0.00241 0.92677 TO 0.93158

207 0.92947 + OR - 0.00250 0.92697 TO 0.93197

212 r.282 + OP, - 0.01252 0.92032 TO 0.93135

217 .2970 + OP - 0.00254 0.92010 TO .093124

--- 0.29849 OP. - 0.00201 0.92587 TO 0.93109

227 0.91890 + OR - 0 .002'74 0.92616 TO 0.93164

95 PEP CENT
CO]FI [,EIJCE I NTERVAL

0.92440 TO 0.93099

0.92440 TO 0.93104

0,.92449 TO 0.93124

0.92457 TO 0.9314C

0.92453 TO 0.93158

0.92445 TO 0.93164

n.92442 TO 0.9317(

0. 92409 TO 0.93150

0.92405 TO 0.93163

0.92390 TO 0.93163

0.92399 TO 0.93187

0.92454 TO 0.93247

0.92378 TO 0.93181

0.92401 TO 0.93229

n.92340 TO 0.93288

0.92209 TO 0.93140

0.92375 TO 0.9323C

0.92375 TO 0.93261

0.92467 TO 0.93350

0.92434 TO 0.93356

0.92458 TO 0.93405

U.92436 TO 0.93399

0.92449 TO 0.93447

0.92300 TO 0.93287

0.92362 TO 0.02370

0.92325 TO 0.93371

0.92342 TO 0.93438

99 PEP. CENT
COIrFIN ,EHCE I NTERVAL

0.92176 TO 0.932C3

0.92274 TO 0.91329

0.92201 TO 0.92293

0.92085 TO 0.93318

0.92277 TO 9.q3334

0.92205 TO 0.93343

0.92251 TO 0.93359

0.92223 TO 0.93336

0.92210 TO 0.93353

0.92197 TO 0.q3356

0.92202 TO 9.93304

0.9225G TO 0.93446

0.92177 TO 0.93382

0.92194 TO 0.93436

0.92136 TO 0.93399

0.120f70 TO 0.03353

0.92100 TO 0.93451

0.92153 TO 0.03482

0.92244 TO 9.93578

0.92204 TO (0.93587

0.92221 TO 9.93641

0.9219F6 TO 0.93639

0.92198 TO 0.92697

0.92129 TO 0.93136

5.9210" TO 0.9q 363

0.92004 TO 0,.93032

0.92006 TO 0.93712

15L74BER OF
HISTORIES

201 000

190000

19100')

1 6(000

810 00

1760001

171000

106000

161000

156000

151000

146000

141000

136000

13100c1

11026000

1210 00)

116000

111000

106000

101000

06001'

91000

86000'

8 10 '20

76001'
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LWT ANALYSIS; EXXON 15215(W) ASSEMBLY; NO WATER INI GAP

10. OF INITIAL
GENERATIONS

SKIPPED

232

237

242

247

252

257

262

267

272

277

282

287

297

AVERAGE
6-EFFECTIVE

0.92942 + OS

0.92979 + OS

9.92929 + OS

K8.92647 + OP

0.09838 + OP

0.92946 , OP

0.92974 + OR

0.92926 + OR

0.93060 + OP.

0.93268 + OR

0.93162 + OR

0.93303 + OR

0.92976 + OR

0.9353C + OR

DEVIATION

- 0. 917281

- 0.00299•

- 0.,0r0216

- 0. 0:227

- 0.00356

- 0.00351

- 0.00392

- 0.00421

- 0.0(413

- 0.00478

- 0.00587

- 0.00673

- 0.00770

- 1.10759

67 PEP. CENT
CONFIDENCE 1NTERVAL

0.92661 TO 0.93224

0.92981 TO 0.93278

0.092404 TO 0.893235

0.92513 TO 0.93274

0.92481 TO 0.93194

0.92594 TO 0.93297

0.92582 TO 0.93366

0.92505 TO 0.93347

0.92647 TO 0.93473

0.92790 TO 0.93746

0.92575 TO 0.93749

0.92430 TO 0.93776

0.92205 TO 0.93746

0.92777 TO 0.94294

95 PEP. CENT
CONFI DENCE I NTERVAL

0.92380 TO 0).03505

0.92382 TO 0.093577

0.92288 TO 0.c3551

0.92192 TO 0. 93502

0.92125 TO 0.93550

0.92343 TO 0.93649

0.92190 TO 0.93759

0.92085 TO 0.93767

0.92233 TO 0.93886

0.92312 TO 0.94224

0.91989 TO 0.94335

0.91757 TO 0.9445U

0.91435 TO 0.94516

0.92018 TO 0.95053

99 PER CENT
CONFI DENCE INTERVAL

0.92099 TO 0.93789

u.92014 TO 0.93.75

9.91,7 2 TO 0.93067

9.91005 TO 0. 93829

0.01709 TO 0.93900

0.91802 TO 0.94000

0.q1798 TO 01.94151

0.91664 TO 0.94188

0.91820 TO 0.94299

0.91834 TO 0.94702

0.91402 TO 0.94922

0.91083 TO 0.95123

0.90(05 TO 0.95287

0.91260 TO 0.95812

NU4MBER OF
H ISTORIES

71004

680909

910 00'

BO0RO

5 10 C, 0

490 00

41000)

360100

31000
28000

26000

21000

161000

0000
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LWT ANALYSIS; EXXON 15X15(W) ASSEMBLY; NO WATER IN GAP

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUll.
THE LINE REPRESENTS K-EFF - 0.9288 + OH - 0.0014 WHICH OCCURS FOE 303 GENERATIONS RUiN.

S ? 9-70 0.S9385 u. 94 9

I--------------------------I---------------------------------------------------I------------------------
I -I -

5I +

I3

I I
1 + I T

I +
I5

I5

15+ I

7I +

I I

20I I *

I720+ II

I II

II
25I I I

2--I I

e5 II
I0 I I

II I

i IIi

II 1*

35 I V

II 1*
3 +I I'

II "I

40 I I I

II 1 I
II I V I

0+I I I

45 I 1 I

I + I

II I
II *1 I

45+ I I

50 I 'I I

II I

l ' I I

0+I I1 I

II I I

I5 I *I I

II I I

I I I

SN-I 'I I
60 I V I

I I

I I

I C, +

I I a I6 5 1 I

I I~ I

I I

N 'I I

I I

I I

I I

I I I
70-I I I

75 I I I

I I I
II * I

7 +I 1 I

I 1 I

I 1 I

II 1 I

IT I' I
N'-I I' I

85I 1 I
I I' I
I I' I

I I~ I

I - I
90 I I I

II * I
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100+

115

120

1-5 +

130 +

135

140

145 +

15, +

155 +

160 4

165

11') +

170+

175

1 PC,

Ii
I'

I.
II

II
II
I'

IF
II
II
II

II
II
II

II
II
II
II
II

II
II
II
II
II
II.
II
II
I,
I, -

I!

II.
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1.~
Ii -
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19': I

I 1
I I

195 +I
I
I

I

I2 I I

I
I

I
I

I0 I

I
210 I

I I

215 +I

220 4I

I I
I I

22 I

I I
I 2
I I

240 +I
I I

I

245 -~I

250 +I

245 I

November 2014
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'I

*
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LWT ANJAL'SIS; EXYOIN 15715(W) ASSEMBLY; NO WATER IN GAP

GROUP FISSION; U
FPACT IO

1 0:.0 245

2 0.0184

3 0.0303

4 0.0905

5 0. 0017

G 0.0024

7 0. 0023

8 0.0023

9 0.0032

10 0. 0068

11 0.0142

12 0.0186

13 0.0173

14 0.0136

15 0. 0030

16 0.0021

17 O.0U31

18 0.0042

19 0.0052

22 0.'7218

21 0.0120

22 0.0287

23 0.1052

24 0.2112

35 0.1808

26 0.2170

27 0.0700

SYSTEM TOTAL =

ELAPSED TIME 0.

PAIEDOM NUMBER=

SIT REGION FISSIONS

4. 13525E-03

1.70503E-02

1. 88901E-02

7.0,9259E-03

". 50523E-03

2. 19471E-03

2. 16286E-03

2 .17357E-03

2.94449E-03

6. 27(.75E-03

1. 32020E-02

1.73191E-02

1 . 0818E-02

1. 26222E-02

2. 01231 1E-03

1. 90622E-03

2.90625E-03

3.89564 E-03

4. 02254 E-03

2. 2234qE-02

1.11287E-02

2.6r463E-02

9.77197E-C'?

1 . q"131E-81

1 . 079104E-01

3. OS21ISBE-S]

6.50546E-02

87r207E-01

.7032 MINUTES

79596B0FA0 2 3

PERCENT
DEVIATION

. 1,-24

0. r777

0,.5`23

0.7446

0.15024

0. 4 55H

0.4659

01. 5027

0.5013

0.5048

0.4907

0. 5908

0. 6608

0.C139

1 .0771

1.3001

1.8577

1.9751

1 . 4571

'. 76013

1.2990

0.8870

'0.4944

,. 3421

0.3r69

0.3731

0.6649

0. 1468

ABSORPTIONS PERCENT
[,EVIATION

2.31474E-02 1.6942

5.039410-03 0.5701

7.05394E-03 0.5710

3.77055E-03 0.7149

2.03470E-03 0.5120

4.37485E-03 0.3727

4.93271E-03 0.3755

7.35496E-03 0.4059

1.14341E-02 0.4011

1.73735E-03 0.4335

2.8383E-0-2 0.3962

3.00757E-02 0.5258

3.0n656E-02 0.5610

4.26237E-02 0.5164

8.92172E-03 0.7964

5.33009E-03 0.8758

3.68193E-03 1.1582

3.87745E-03 1.1947

6.07032E-03 0.8868

2.309320E-2 0.6106

1.05616E-02 0.8876

2.42407E-02 0.6724

9.31371E-02 0.3247

1.06304E-01 0.2154

1.559080E-1 2.2113

1.94020E-01 0.2287

6.47251E-02 0.4115

9.0073qE-01 0.0510

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATI ON

1.10131E-04 17.220

3.24894E-04 9.2849

6.72946E-04 6.9707

3.66621E-04 9.1531

7.00533E-04 7.3109

1.49246E-03 4.9447

1.74377E-03 4.3704

7.33592E-04 6.1702

3.78803E-04 S.7840

3.43542E-04 9.0743

3.93503E-04 8.8978

2.80550E-04 10.6990

2.75200E-04 9.6225

2.48169E-04 11.1716

1.17966E-04 10.4364

6.21348E-05 21.6067

5.40723E-05 23.9178

3.15613E-05 36.6593

3.98236E-05 20.8373

0.81114E-04 12.724C

7.94104E-05 18.5923

1.87182E-04 10.7523

1.46447E-03 3.6372

2.87278E-03 2.4320

1.91103E-03 2.0220

1.55253E-03 2.9482

2.30984E-04 7.4502

1.68558E-02 1.129C
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LWT AJNALYSIS; EXX3-ON1 15:150(W) ASSEMBLY; SO WATER Ill GAP

0.6560
0.8&6S6
1.80313

0.1939
0. 9066
0.9192
0.9319
0. 9445
0.9572
0.9698
0.9825
S. 9951

0.6560
0.6686
0.8613
0.8939
0.9066
0.9192
0.9319
0.9445
0.9572
0.9696
0.9925
0.9951

TO 0.8666
TO 0.6013
TO 0.0939
TO &9H66
TO 0.9192
TO 0.9319
TO 0.9445
TO 0.9572
TO 0.9698
TO 0.9825
TO 0.9951
TO 1.0078

TO 0.8686
TO 0.8813
TO 0.8939
TO 0.9006
TO 0.9192
TO 0.9319
TO 0.9445
TO 0.9572
TO 0.9698
TO 0.9825
TO 0.9951
TO 1.0078

FREQUENICY FOR GEJERATIOIJS 4 TO 303

FREQUENCY FOP, GENEPATIONS 79 TO 303

.. .. . .. .

0.8560 TO 0.86L6
0.0686 TO 0.8813
0.8813 TO 0.8939
0.8939 TO 0.9066
0.90C6 TO 0.9192
0.9192 TO 0.9319
0.9319 TO 0.9445
0.9445 TO 0.9572
0.957- TO 0.9698
0.9698 TO 0.9825
0.9825 TO 0.9951
0.9951 TO 1.0076

0.0560 TO 0.8686
0.8686 TO 0.8813
0.8813 TO 0.8939
0.8939 TO 0.9066
0.9066 TO 0.9192
0.9192 TO 0.9319
0.9319 TO 0.9445
0.9445 TO 0.9572
0.9572 TO 0.9698
0.9698 TO 0.9825
0.9825 TO 0.9951
0.9951 TO 1.0078

FREQUENCY FOR GEIIENRATIONS 154 TO 303

FPEQUENCY FOF GESERATIONS 220 TO 303

CONGRATULATIONS! OU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 9.87833 MINUTES
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Figure 6.6.1-2 CSAS Input/Output for NAC-LWT with PWR Fuel - 3.7% Enrichment -
Most Reactive Accident Condition Configuration

PRIMARY MODULE ACCESS AIND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37 1
MODULE CSAS 5 WILL BE CALLED

LWT ANJALSSIS; E:.:xon 15iID5(W) ASSEMBLi; WATER IN GAP
27GROUPIIDF4 LATTICECELL
NO2 1 0.95 293.0 '2235 3.7 93'230 6.3 END
Z6 2 I.0 293.0) END
H20 3 1.0 193.0 END
AL 4 1 0 293. 0 END
SS304 5 1.0 193.0 END
RN 6 1.0 293.0 END
H20 7 1000 293.0 END
H120 8 1.000 293.0 END
H20 9 1.0 293.0 END
END COMP
SQUAREPITCH 1.4300 0.9056 1 3 1.0770 2 0.9246 9 END
LWT ANALYSIS; Exxon 15,151W) ASSEMBLY WATER IN GAP
READ PA90AM RUII=YES RLT=NO TME= SoS GE01=303 RND=ID NPG=100 END PARAM
READ GEOM
UNIT I
COM-'FUEL PIN CELL - WITH H'
CYLINDER 1 1 0.452 2 .88
CY'LI NDER q I 0.4623 291''.09

CYLINDER 2 I 0.53R6 9P182.O
CUBOID 3 1 4P0.71560 2R10.e
UNIT 2
COM='WATER ROD C'-ELL - WITH H20'
CYLINDER 3 1 u.6477 201' 9_1
CYLINDER 2 1 '0.6909 2'18 .8
,'B'ID 3 I 4P0.712 2PI2.-
GLOBAL UIIIT 9
APR.F_2 ! 1 - 1072750 -10.725 1
CUBOID 3 1 4PII.315' P12
CYLINDER 4 1 10.091 29102.
CYLIIILEP 3 1 10.9063 23182
CYLINDER 5 I 10.8913 21 OH8.8

CYLINDER 0 1 33.496 29102.8
CYLINDER 5 1 36.5443 2P1082.8
CYLINDEP 7 1 49.2'43 2010'2.30

CYLINDEP 5 1 49.8539 212.4'-92.16
CYLINDER 6 1 49.8039 212.48 -199.76
CYLINDER 5 1 40.8539 212.48 -208.67

CUBOID 8 1 49PR. 0000 243.u0 -240.00
END GEOM
READ ARRAY
ARA=l NU2=15 U-Y=15 NUZ-I FILL

3001

291 2 2P1 2 361 2 291 2 2R6

791 2 7 41
4R1 2 561 3 IRI

2RI 2 9R1 2 2RI

36 21 2 21 2 P, 1 2 3R1

291 2 961 2 -,I
401 2 561 3 461

7RI 2 761

2P1 2 2R1 2 361 P I R1 2 2R1

ENID FILL
ElD ARRAY
READ BOUNDS ZFC=VAC ,2F=VAC END BOUNDS
ENID DATA

SECONIDAR.Y MODULE 000006 HAS BEEN CALLED.

MODULE 000000 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.44 (SECONDS).

SECONDARY MODULE O1)OU02 5HAS BEEN CALLED.

MODULE 000602 15 FINISHED. COMPLETION CODE 0. CPU TIME USED 5.27 (SECONDS).

SECOIIDAR.Y MODULE 0(10009 HAS BEEN CALLED.

MODULE 000"079 IS FINIISHED. COMFLETION CODE 0. CPU TIME USED 317.91 (SECONDS).

MODULE C0AS32 IS FINISHED. COI.IFLETIOII CODE S. CPU TIME USED 325.16 (SECONDS)
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PROGORAM VERIFICATION INFORM-ATION

CODE SYSTEM: SCALE-PC VERSION: 4.3 ...

. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... * ÷

PROGRAM-I: CSAS

CREATION DATE: 03/08/9(

VOLUME: ENG

LIBPRAY: G:\SCALE43\WIN_NT\ESE

PRODUCTION CODE: CSAS

VEPSION: 3.1

. .JO AMEE: SCALE-PC

DATE OF EXECUTION: 07/31/98.

TIME OF EXECUTION: 21:11:55 ...
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LOT ANALYSIS; EXXON l5XI5(W) ASSEMBLY: WATER IIS GAP

.... PROBLEM PARAMETERS

LIB 27GROUPNDF4 LI BRARY
X9 MIXTURES

MSC 9 COMPOSITION SPECIFICATIOSS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PAR-AMETEP DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION "...

SC UO2 STANDAR D COMPOSITION
MX 1 MIXTURE NO.
VF 0.S9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL S NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 D RELVIN

92000 1.00 ATOM/MOLECULE
92035 3.700 WT%
92238 96.300 WT%

8016 2.05 ATOMS/MOLECULE
END

SC ZR STAINDARD COMPOSITIOI
L': 2 MIXTURE NO.

VF 1J.'0000 VOLUME FRACTION
ROTH 6.4900 THEORETICAL DENSITY
SEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40000 1 .00 ATOM/MOLECULE
END

SC H20 STAMDARD COMPOSITION
MX 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 MO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 .N00 ATOM/MOLECULE

END

SC AL STANIDARD COMPOSITION
MX 4 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
IIEL 1 NO. ELEMENTIJ
ICP 1 0/I MIXTURE/COMPOUID
TEMP 293. E DEG KELVIN

13027 1 . 00 ATOM/MOLECULE
ENE

SC SS31014 STAIIEARD COMRPSITIOIN
MX 5 MIXTURE 1N0.
VF 1. '0000' VOLUME OFRACTINII
ROTH 7.9200 THEOPETICAL DENSITY
NEL 4 11. ELEMENTS
ICIP - /i HI ::TURE/COMPOUND
TEMP 203.1 DEG KELVI!I

24304 19.000 NT.
25055 2.000 NT

20304 69.500 WT
2630,4 9.500 WT:.

END

SC PB STAJIDARD COMPOSITIOI
M]42 C MIP:TURE NO.
VF 1 . 0000 VOLUME FRACTION

ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUIID
TEMP 293.0 DEG KELVINI

82000 1.00 ATOM/MOLECULE
END

SC H20 STANIDARD COMPOSITION
Mc: 7 MIXTURE NO.
VF a . 0000 VOLUME FR.ACTION

ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMEITS
ICP 1 0/1 MIXTURE/COMPOUIID
TEMP 293.0 DEG KELVIII

1001 2.00 ATOMS/MOLECULE
5016 1.00 ATOM/MOLECULE

END

SC H20 STA21EARD COMPOSITIOil
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MX: 8 MIXTURPE 110.
VF 1. 000 VOLUME FRACTION
ROTH 0.99e2 THEOPETICAL DENSITY
NEL 2 10. ELEMENTS
ICP I 0/i MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

100l 2.00 ATOMS/MOLECULE
60163 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 9 MIXTURE 10.
VF 1. 0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DEN4SITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
80Hr 1 . 00 ATOM/MOLECULE

END

. PROBLEM GEOMETRY ....

CTP SQUAREPITCH CELL TYPE
PITCH 1.4300 CM CENTER TO CENTER SPACING
FUELOD 0.9056 CM FUEL DIAMETER OR SLAB THICKN4ESS
MFUEL I MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.0770 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 0.9246 CM GAP OUTER DIAMETER
MOAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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* . LWT AIJALYSIS; E:KON 15'IN15(W) ASSEMBLY; WATER IN GAP ...

DATA LIBR.ARY INFORMATION ..........

. UIIIT VOLUME " -
.. U UMBER DATA SET NAME NAME UNIT FUICTION

89 c: \scle43\DATALIB\FT91FR1l STANIDARD COMPOSITIO1I LIBRARY

82 G: \scale43\DATALIB\FTR2FR01 -'ROSS SECTION LIBRARY

11 C:\mev-pwr\RERUISI\l5HY2MD\FTlIF00S SHORT CROSS SECTION LIBRARY

90 C:\mev-pwr\RERUINS\I5HY2MD\FT9RUF0O INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBPARY DATA

UNIT NUMBER : 89

DATASET NAME G:\scale43\DATALIB\FT89F001

LIBPRAY TITLE: SCALE-I STANDARD COMPOSITION LIBPARY
637 STAJNDARD COMPOSITIONS, 490 NUCLIDES
RD9 ELEMENTS WITH VARIAELE ISOTOPIC DISTRBUTIONS. -,

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT DUMBER : 8'

DATASET SAME : G:\scale43\DATALIB\FT82FO01

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED ON ENDF-B VERSION 4 DATA
." COMPILED FOR NRC 1/27/89

LAST UPDATED 08/12/94
L.M.PETRIE - OPNL

........ 0U IO'S WERE USED BEFORE READING KENO V DATA ........

........ U IO'S WERE USED READI1NG THE KEDO V PARAI-ETER DATA ........

............ DATA READING COMPLETED E ............

........ 0 IO'S WERE USED PREPARING THE KENO V INPUT DATA ........

........ 0 IO'S WERE USED LOADING THE KENO V DATA ........

........ TO'S WERE USED LOADING THE DATA ........

........ IU O'S WERE USED CHECKING THE KENO V GEOMETRY DATA ........
RESTART DATA HAS BEEN WRITTEN ON UNIT 9 N'''"

........ 0 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSA555 IS COMPLETE.
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* LWT ANALYSIS; EXXON 15:-15(W) ASSEMBLY; WATEP TN GAP

....... NUM•RIC PAP.YETERS ....

".. TME MK':IMUM PROBLEM TIME (MIN) .........

"* *TBA TIME PER GEIIEPATION (MII) .Y

GEN NUMBER OF GENERATIONS 303

NPG NUMBER PER GENEPATION 100SS

4NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

* BEG BEGINNING GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

ASS D NUMBER OF EXTRA I-D CROSS SECTIONS I

N7BRK NEUTRON BAJIK SIZE 1025

0NB EXTRA POSITIONS IN NEUTRON BATIK 0

NFB FISSION BATIK SIZE 1000

* FB EXYTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000 0..

WTH WEIGHT HIGH FOR SPLITTING 3.1000

WTL WEIGHT LOW FOR RUSSIANI ROULETTE 0.3333

... RND STARTING P.ANDOM ((UMBER 1D

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 205

* NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

- *- SINPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES

NAC Intrnaioal..
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LWT ANALYSIS; EXXON 15'3:1(W) ASSEMBLY; WATER III GAP

LOGICAL PARAMETERS

RUN

FLX

SMU

MNU

CKU

FMU

MKH

CRH

FMH

HHL

AMY:

XS

:.LAP

PNI

PSID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMFUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX: N-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE K-:-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

SO

NO

NO

NO

NO

NO

NO

tic

PLT

FDN

NUB

MKP

CNP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION IDENSITIES

COMFUTE JU-BAR ' AVG FISSION GROUP

COMPUTE [-ATTIX N-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX N-E-FF S' ARRAY NUMBER

COMPUTE COFACTOR N-EFF BY ARRAY NUMBER

PRINT PISS PROD MATRIX BY ARRAY NJUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT lIS. AIND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG IIIFORDMATION

PRINT TPACKING INFORMATION

NO

NO

YES *

110

NO

NO

NO

NO

NO

NO

NO *.

NO *

NO

NO

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA .....

. . ........ DATA READING COMPLETED S. ... 1..1-1

FLWT ANALYSIS; EXXON 15XI5(W) ASSEMBLY; WATER IN GAP

ADDITIONAL INFOP.MATION...

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON Ill THE NEUTRON BAIK

ENTRIES/NEUTRON Ill THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY JUMPER

27 USE LATTICE GEOMETRY

I GLOBAL ARRAY NUMBER

2 NUMBER OF UNITS IN THE GLOBAL X DIR.

16 NUMBER OF UNITS IN THE GLOBAL Y DIR.

F NUMBER OF UNITS IN THE GLOBAL Z DIR.

9 USE A GLOBAL REFLECTOR

1 USE (JESTED HOLES

I HIUMBER OF HOLER

19 MARIMUM HOLE NESTINIG LEVEL

19 USE NESTED ARRAYS

q NUMBER OF ARPAYS USED

I MAS:IMUM ARPR.Y NESTING LEVEL

YES

'IBS1

i5

15

1

YES

NO

NO

I

I

X* + BOUNDARY COJIPITION VAC -X BOUNDARY COIJDITIOJI AC V -

* Y BY BOUIISSE COJIDITI IIRG - BOUNDARY CONDITIOJI VAC _7

-Z BOUNDARY CONDITIONI VAC -Z BOUNDARY COIIDITION VACR
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LWT AIIALYSIS; EXXONI 15i]-iB U1 ASSEMBLY; WATER IN GAP - -

100000 WORDS

28389 WORDS

71611 WORDS

99759 WORDS

71551 WORDS

1172 WORDS

29777 WORDS

41991 WORDS

42144 WORDS

••• ••• SPACE AIl, SUPEEGROUP I1FOPJ-BATION.

IS THE TOTAL SPACE AVAILABLE.

WERE USED FOB NOIN-SUPERGROUP STORAGE.

OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

ABE NEEDED FOB THE LARGEST GROUP.

OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEMI.

OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

OF STOPAGE WILL BE USED TO RUN THIS PROBLEM.

* START I NG ENDING XSEC ALBEDO TOTAL "
SUPERGROUP GROUP GROUP LENGTH LENGTH LE1NGTH

1 I 27 2697 B 13542,

........ 0 1O'S WERE USED IN SUPERGROUPING ........

........ 0 IO'S WERE USED LOADING THE DATA ........
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MEDIA BIAS
TIIUI1 I IREGI ON

LWT ANJALYSIS; 25OII ' ,S151W) ASSEMBLY; WATER III GAP

GEOMETRY DESCRIPTION FOE THOSE UNITS UTILIZED IN THIS PEOBLEM

UNIT a

FUEL PIN CELL - WITH H20

I CYLINDER 1 1

CYLINDER 9 1

3 CYLINDER 2 1

4 CUBOID 2 1

WATER ROD CELL - WITH H2I

1 CYLINDER 3 1

? CYLINDER 2 1

3 CUBOID 3 1

RADI US

RADIUS

RADIUS

0.45H280

0.48230

0. 53850

0. 71501

+Z

+Z

1I e- . 00

182..8

- 0.715,],]:

-Z = -182.88

-Z = -182.88

-Z = -182.88

+y= 0.71500

CEINTERLIIIE IS AT X

CENTERLINE IS AT 2

CENTERLINE IS AT '

-Y -- 0.71500 -Z

0.80000t)

H.00080

S. 0000U

182. d8

Y

Y

-Z

0.00000

0.H0U00E

0. 00000

-102.??

UNIT 2

RADIUS

RADIUS

+X

0. 64770

0.69090

0.71500

+Z = 182.88

+Z = 102.88

-X -0.71500

-Z = -182.88

-Z = -182.88

+Y= 0.71500

CENTERLINE IS

CENTERLINE IS

-Y -- 0.71500

AT X = 0.00U00

AT X = 0.00000

+Z = 182.88

Y

Y

-Z

UNI- T H
GLOBAL ...........

EXTERNAL TO LATTICE 1 -----

1 ARRAY NUMBER

2 CUBOID

3 CYLINDER

4 CYLINDER

5 CYLINDER

H CYLINDER

7 CYLINDER

8 CYLINDER

q CYLINDEP

10 CYLINDER

11 CYLINDER

12 CUBOID

1

3

4

3

7

5,

+X= 10.715

-x = 11.316

RAD IUS = 16.891

RADIUS = 16.986

RADIUS = 18.891

P.RADIUS = 33.496

PADIUS = 3C.544

RADIUS = 49.244

RADIUS = 49.854

RADIUS = 49.854

PADIUS = 49.854

M = 81.000

-x = -18.725

-x = -11.31r

+Z = 192.88

-z - 182.88

+Z = 18 2.88i

+- = 1-2.08

+Z - 102.88

+I - 1K2.88

+Z = 21 . 48

+Z - 212.48

+Z = 212.48

-x - -81.000

11515(W) ASSEMBLY;

+5 = 10.725

.Y = 11.316

-Z = -182.86

-Z = -182.88

-Z -182.88

-Z = -182.88

-E = -182.88

-Z = -182.88

-Z = -192.16

-Z -199.78

-Z = -208.67

+Y= 81.000

WATER IN GAP

-Y = -18.725

-Y = -11.316

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

= 182.88

= 182.H8

= O.00000

= 0. 00000

= 0.00000

= 0.00000

= 0. 0008

= OH.000

= 0. 00008

-Z

-Z

Y

Y

Y

Y

Y

Y

Y

Y

0.00000

0.00000

-182.88

-182.88

-182.88

0. 0000

0.00000

0.00000

0. 00000

0. 00000

0.00000

0.00000

0.00000

CENTERLINE IS AT X = 0.00000

-Y = -81.000 +Z = 243.00

Y = 0.00000

-Z = -240.00

LWT ANALYSIS; ESSON

Z LAYER 1,

11 2 1 1

II I 1 1 1

11-OR111

1 2 1 1

1 1 1 1

1 111

1211i

1111I

1 2

1 1

I11

11]

112

11I

11]

1 2

11i

11I

i1I

11

21

S11

I11

12

I11

11

I11

11 1

1 11

11 2

1 11

1 11

111

1 12

21 1

111

I111

11

11

11

11

11

11

11I

12

11

I11

UIOIT ORIENTATION SESCRIETION EGR ARPAYS

1 TO' 15 LEFT TO RIGHT S EON 1 TO 10 BOTTOM TO TOP

11111I

11111

11511

11111

21111

11511

11111

12111

11111

11511

21111

11111

11211

11181

11111
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VLHT AN ALYSIS; EPO 51 H SEBY AE III OAF
VOLUMES FOR. THOSE UNITS UTIL IZED IN THI PFrBLEMI

GEOMIETRY
UNIT REGION REGION VOLUME

1 I 1 2.35591E+02 CM1*3
- 9.9893FE-.UN 7WI"'

3 3 8.7R29SEo1 CM -3
4 4. 4. 14733E -0 CM• 3

2 1 5 4 .8 2UU52ED2 CMA'
2 6..64478E+01 CM-3
3 7 1.99443E+O2 CM-3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

9 1 8 1.68287E+05 M"M3

2 9 1.9H'N4NNE+04 CM:'3
3 10 1.40501E+05 CM"3
4 1i 3.70972E+03 CM*3
5 12 7.85353E+04 CM":3

H 13 8.79177E+05 CM3
7 14 2.45308E+05 CM*3
8 15 1.25193E+06 CM"3
9 11 3.72996E+05 -M -3

10 17 5.94983E+04 CM-3

11 18 1.9I415E+N4 CM -3
12 19 9.38745E+06 CM-*3

CGU4ULATIVE
VOLUME

-.35591E+0N? CM;*?
2.4551 E-NX CM-2
3.332101+U2 CM"'3
7.4734TE+. CM'-3

4. U05NE+oN? CM- 3
5. 48500E+02 CM'I3
7.47943E+12 CM-'3

8 IS AlJ ARA'Y PLACEMENT BOU.DAY REGION

1.65287E+NS5 CM"3
1.87335E+05 CM-'3
3.17e306E+55 CM'"3
3.31546E+N5 CM'"3
4.10081E+0N CM"'3
1.28936E+0E CM'?
1.53457E+06 CM-•3
3.78649E+-6 CM"3
3.15949E+NE6 CM-3
3.21H99E+06 CGM"3
3.28840E+Ob CM'*3
I.E6759E+U7 CM-*3

UNIT USES REGION MIXTURE

'04 I

3
4

21 1

3

3
4
5

IS
12
12

3

3

3

43
3

c

TOTAL VOLUME

4.8HNOrE.+'4 CM"'3
2.03753E+53 CM"3
1.7H763E+E4 GM .3
8.4055E±04 CM .3

1.N1231E+04 CM::3

1. 354UE+iJ3 CM3
4.1ýU3DE+03 CMH3

1. ý0SUE+S4 CM-3
1 54)5501E+05 CM1-3

3.7 12E+53 CII:3
7 85353E+54 -14

8 .79177E+US5 -M
.45308E÷ C,5 -M*

1.2519E0 ,CM3

E-9498 S E+4 O-' 1

. w745E+ 0 :M. 3

TOTAL MIXTURE VOLUMES
MIXTURE T OTAL VOLUME

4

4 . 51'rE+fj4
1. 92717E+S4
1 . 75E+05
1. 4"510T1 E+0S
7 6( 665'E+ 05
9. '+675E+05

1 '5193E+UC
9. 1 e74'E+( F

S. C,3783E+-.

(-H* 3

2

11u I.Sil F-G,5

1,i'45+E+'5

5 C.43E+l)'

I1 ,ý 4 34E+ 0;

34,E 1,3-

BIASIIIG IUFORI-IATIOII

A DEFAULT WEIGHT OF 0.500 WILL SE USED FOR ALL BIAS ID'S.

........ N IO'S WERE USED III KENO-V BEFORE TPRACKING --------

........ 0.00833 MINUTES WERE USED PPOCESS11G DATA-. ........

VOLUME FRACTION OF FISSILE MIATERIAL IN THE CORE= 2.&5587E-1)1

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIEUTION 1[I A CUSOID DEFINED NY:
+2= 1.0750E7+E 1 X-=-1.0725 E+SI Y- 1.07250E+01 -Y=- 1 0729N0Eo1 +1= 1.t2801E+0' -Z=-1.82880E+SV

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TUFIIED OFF

0.04E83 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.054055 MINUTES.
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LOT ASIALYSIS; EXXON100 -15~(W)1 ASSEMBLY; WATER III GAP

GENEPATION
GENEPRTI ON K-EFFECTIVE

I 9. 01750E-01
KESO MESSAGE IU -IBEPR K5- ,132

- 9.43422E-Si
3 9.50011Fi-0

4 9.23268K-01
5 9.41541K-Si
S 9.48674E-01
7 9.40843E-01
8 9.79009E-01
9 9.23107E-01
1n 9.40767E-0i
Ii 9.69496E-01
12 9.2395E9-01
13 9.06062E-01
14 9.44836E-S1
15 9.41754E-01

16 9.96168E-01
17 9.41557E-01
18 9.48574E-01
19 8.99072E-01
20 9.79909K-01
21 9.20847E-01
22 9.31596E-01
23 6.03910E-01
24 9.37084E-Si
25 8.44135E-01
26 9.19049E-S0
27 9.19408E-01
28 9.51081E-01
29 9.50371K-S1
30 9.27492E-01
31 9.31326E-01
32 9.40426E-01
33 9.51578E-01
34 9. 23158E-01
35 9.26308K-S1
36 9.40023E-S0
37 9.32004E-01
38 9.15507E-01
39 8.96861E-01
40 9.34545E-0S

41 9.73308E-Si
42 9.19912K-S0
43 9.11551E-Si
44 9.79666E-S0
45 9.39856E-Si
40 9.26532K-OS

47 9.81390E-01
40 9.43632K-OI
49 9.47915E-01
95 9.04586E-SI

51 9.24459K-Si
52 9.18151E-SI
53 9.48855E-SI
s4 9.03575E-01
55 9.55973E-0I
90 9.17601E-SI
57 5.08348E-SI
90 9.04899E-01

59 9.359M6E-51
E" 9. 40324E-Si

6I 9. 43590K-SI
2 9. 24890E-SI

3 9.09367K-i'S
F4 . 91454E-0I
6 9.22110E-Si

57 9.90733K-SI

O .9 257E-01
G9 q.5300 -1
70 9.20300K-SI

71 9.15497E-0S
72 9.30934E-01
73 9.11776E-01
74 9.38164E-01
75 9.4339-Si01
7C 9.15137E-SI
77 9.596SEK-S0
78 9.05825K-SI
79 9.0030KE-01
65 9.29653EK-S
61 9.37316E-SI
82 9,.365897E-0 1
93 9.28661EK-I

04 9.54221E-I1
85 9,31478E-S0
86 9.39477K-S0
87 9.74410EK-I
88 9.35246K-01
09 9.23112K-SI

9 69.44596E-Si

NAC International

ELAPSED TIME
MINUTES

7 . (0000C'E-02
WAFJII IIG .... 011 65

9. 3500KE-S2
1. 11667E-i1
0. 29167K-SJi

1.47500E-S0
I . 640OKE-01
1.6 9333E-01
1.96633E-01
2.13333K-i1
2. 3066K-C 1
2.47167EK-C

3.65500K-Si0
2. 8300oE-91
2.99333E-01
3. 15833K-i
3. 33333E-S0
3. 49833E-01
3.65333E-01
3.82667E-01
4.00167E-01
4.17500E-01
4.34009E-01
4. 52333E-01
4. 69667E-01
4.86167E-01
5.03500E-01
5.20000E-01
5.36500E-01
5.53833E-01
5.71333E2-) 1
5.87833E-01
6.04167KE-O1
6. 21667-O01
6. 38167E-01
6. 5500E-01
6.72000K-01
6. 89333E-S1
7.50833K-O1
7.22333E-O1
7. 39667E-01
7. 56167E-OI
7. 73667E-nI
7 .90000-01
8.,06500E-01
8.24833E-' _1
S.42332E-I'S

8. 90667K-S1
8.70167E-01
6.91667K-O1

9. 090)C'K-01
9. 2650EK- 'I
9.43033E-'1)
9.61333E-1I
0.70067E-O1
0. 96909K-OS
1. 061501)E+0''
1. 02900E+00

1. 04733K-'"F

1.0970K-EE . 1141IE+0.'
I . 0309-33ES0
O . 074'7'E + -O

1 . 2 r, 7 1 0 E io n

_.16350EK-S

1.1019K-S.
1. C, 013930E + ".
1 . 169 33KE-+

1.113483E00

] 352I33E+C1Q

1.22157K-OS

1.26 967K+SO
1.2 6790KE+S

] .2830E +100
1. 308C'3KE+-
1 ,31733E-0S

I . 39217-SEO
1 .36050K-OS

1 .38700E+KO
1 .40333K-OS
1.4 42003E+00

1 . 43817E+CO
I . 45467E+00
1 . 47290KE+0
O . 46650K-OS

I . 9S06014 3 iE
1 . 52333E+S0
I . 8398K3E÷0
1.55017E+KC
1.57407E+K-
1.99200EK00

AVEPAGE
K-EFFECTIVE
I . 80000EO0

997 I NDEPEN.DENT
I . 0•OrnOg÷O0

9.50911-S01
O. 36r39EK-1
c.30273E-Si

. 45074K-SI
9.40607E-01
9. 40224K-OS

9.42922K-O0
9.4 2653E-01
.4 7857E-S0

9.45431E-01
9.41852E-01
9.42101E-01
9.42074K-S0
9.43081E-01
9. 42979K-i0
9. 43329K-S0
9.40726E-01
9.42902K-01
9.41742E-S0
9.41234E-S0
9.39457E-01
9.39349E-S0
9. 39557E-01
9. 38703E-01
9.37931E-01
9. 38437E-01
9.38879E-01
9. 384 72E-01
9.38226E-01
9.38299E-01
9.39727E-01
9.36241E-0S
9.37940E-91
9.38000E-01
9.37830E-01
9.37210E-0K
9. 36119E-01
9.36078K-O0
9.37032K-OS
9.36604EK-O
9. 5993E-i1
9. 37033E-I0
9.37099E-01
9. 36858E-91
9.37649E-S1
9. 37974 -S01
9 . 38i188E-0i1
0.37485E601
9. 37219E-01
0. 36920K-si

9. 37074E-01
0. 364296-01
9. 367 2E-01

0.30437E-01
.370-17E-01

-.• 36440E-Si
9 364 4E-01

3'6637E-01

9 .'36807E-01

9 35423E-01
35-0 E-0S

9362 ] 3E-:01
9 36406E-0S

O. 3C4C9E-Oi

9.3634K-S01
9.361047E-)I
6.35974K -Si
0. 35c33E-S1
9. 3566CE-01
9. 35774E-01
9. 35495E-01
0. 35920E-01
9.35425E-01
9.35073E-01
9.35003E-01
9. 35033E-OS
9. 39056K-OS

6.34977E-S1
0.35212K-SI
0.35167E-01
9. 35099E-OS
9. 35562E-01
9.35558E-S0
9.35415E-Si
9. 35519E0-1

AVG K-EFF
DEVIAT ION

0.ouOOE+0(-1
FISSION POINTS WERE

C0. 550006+00

1.33713E-02
7.09095E-03
0.10554E-03
4.700206-07

6.6232E-03
6.49858E-03
5.63438E-03
7.195926-03
6.87834E-03
7.17767E-03
6.55703E-03
6.03162E-03
5.67421E-03
5.283386-03
4. 95450E-03
5.33259E-03
5.47865E-03
5. 31070E-03
5. 06365K-03
5.13397E-03
4. 89624E-03
4.68314E-03
4.56447E-03
4.44559E-03
4.390L26-03
4.16220E-E3
4.03136E-03
3.8q7 66E-03
3.76621E-03
3.66760E-03
3.58450E -03
3.48672 0E-03
3.38364E-03
3.29000E-03
3.25638E-03
3.35009E-03
3.2610E0-03
3. 31663E-02

3.26087E-03
3.23651E-03
3.32713E-03
3.24949E-03
3.18387E-03
3.26585E-03
3.09654E-07
3.124936-03
3.14774E 03
3. C' 0427E-07
3. C' 5565E-'3
3. 00439E6-03
3.01565E- 03
2.96s41E-53
2. ,4625E-03
2.64 077E-03

.95,55E-3
'. 012OK-SU3
2 85 18E-_3
2. 10K2-s83

.7<020K-OS

7+49KE 03

.547E-S3
z81735E- 3

.70 62 7E-03

+ 7471E6-53
7431E-E3

Z.66904E-03

2 73KE- 3

2.57 K34E-I3

2.6016-73

205195,-`;

2.48 05E-_0C
245687E-03
3.262K-C'3

.296-C I3
398151E:-01
35197E-IU
37066E-03

.34'95E6-03

3.120PE_-03

14ATRP IX
K-EFFECTIVE

, 0.09090 +0`
GENERATED

S. 000+00E40
0.O09OOE+U0
0. 000O:OE+ 00
0. 00000E+00
0. 00000 E+ 00
0. 00000E+00

0. 000006+00
0. 0OOOE+0KO
0 . OOOOOEO00
0. 000U0E+00
0.00OoOE+00
0. 0o0 6OE+ 00
0. 000"0 0E+ 00
0. O000C+,00
0.000006+00

S . OSCSOCSIE+S0O
0.O000906+00

0. SOOSOE+ 00
0. 00000E+00
0. 00006E+00
0. OOO00E+O00.0OOOOE+00
5. 0000 0E+00

0.O0000E+00

0 . SOOOKOESO0.00006E+00
0.00006E+00
0.o00006E+0
0. 0006OE+00
0. 00006+00
0. 000006+00

0. 00000 E+00
0. O000OE+000. 00000E6+90

0. 0000CE+00
0. 00000SEO+
0. 00000E+00
0. OOOKE+OO
S. 000noE+00
S. 00I'OC'OE+OC0
0. C")C''CE+' 00
0.0 0C0E0+00
0.8080000K-S

0. 00000KSO0
0. O00000E0')
0. 00000K-SO

C!' SO '70K-SO1,0.09000KE+SO

9.0O007E+600
0. 0'7000E'+O'0

U. 00UCI)E +O0 C(). 0L56 006+90

0. 80006E+00

0. 00000K-SO

0000[ E+ '7C'

0. 00000EC.]. nI,) I 00 nE + 00I

'C,000K-E+IS
0. (I 1:EK+ 09. S0SI-K0S1+(1

,. 1090 0c 6 E + 0 C
o. o000 CE + SC'9.909000E+00() ( u(JlOE+ 00

0.0 000CKE 98S. C00006E+O

0. 00008,E+ 00
0.00O000U+ 9
0. 0j0006E+oU

O. 0000,0E+ 00
0. 0000OOE+ 00
0 . OI)t)')E+ UU

S. 500056E+ 05
''. 0000 0E+00
0. 0 00 0 0E+00
0. 000 00E+ 0L
0. OOOOK-E+'0

9. UOOOOKE+ 0,00ý C OC tOt•E+ O0I

c:. :Oo~uoK'O0L

0. O0000K*00
QU. UOULOUE+-00

0(. 00r00 0E+0
0. 000"00K-OE + 0n:I 011I,1I'IE+11,

0. 00000E+CO0

MATRIX K-EFF
DEVI AT I0ON

o. 00,000EE+0O

0. 00O6OE+00

o. CO000CE+ on
C'. 0C000SE+S0

0.00000E+00
o. SC'S '7) 6E+50AS. C'0000E + SC'
5. 000 00E+ 09
0'. 0O000E7 + 09
S, 00006E+00
0. C'OC000E+O0
0 . 00000+O00
0. 00 00 6E 00
0. 000 00E+ 90
0. 0000-E9+0
0. 000OOE+00
0.08000KE-SO

S . SOOOKOOS 00. 00000KEO0
0. 00000E-90

0. 00 00E+ 90
0. 00000KE00
0. 900 00E+ 00
0.O00006E+00
0. 0000-ESO
0. 00000E+0C
0. 00000E+00
0. 00000E+O0
0. 0000K-E+O0
0. 00000E+00
0S. O000E+-00
0. 0000E+OS
0. 00000E+00
0. 000006E00
0. 90000E+O0

. COC000E+ 00

L, .CSOnoO0Es+O0
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1.58555E-03
I. 55818E-03
1. 55713E-03
1.5559E9-03
1.56370E-03
1.55635E-93
1. 5493E)-03
1.54807E-03
1.540099E-03
1.53893E-03
1.53188E-03
1.52491E-03
1.51810E-03
1.51688E-03
1.51377E-03
1.51130E-03
1.5 0585E-03
1.49942E-03
1.49474E-03
1.48869E-03
1.4840(E-03
1.4 8903E-03
1.49025E-03
1.49562E-03
1.49050E-03
1.4019E9-03
1.47847E-03
1.47238E-03
1.48989E-03
1.48408E-03
1.47974E-03
l:.47528'-03
1. 409728-03

] 6690E-03
1 .468097E-03
1. 4 5514E -03
1.44966E-03
1. 44455E-03
1.44593E-03
1.44251E 1-03
1.43747E-_03
14 .434220E8-03
1.43287E-03
1.42844E-03
1.4,2370E-03
1.41998E-03
1.41563E-03
1.41161E-n3
1.40744E-23
1.40316E-`3
1.4:1281E-02
1. 3981E-93
1.39948E-_3
1.399658-03
1.39139E-03
1.38705E-03
1 .3650E-03
1. 382130E-03
1.37709E-03
1. 37211E-03
1. 36870E-03
1. 383 78-03
1.35920E-03
1.25444E8-03
1.34 987E-03

_1.3453E-03

1.343728-03
1.34940E-03
] .239028-03
1.332u09-E3

1.33349E-03

0. 0OOOOE05

0.OOOOO+O00
0. OOOOOE+00
0. 00000+000. 00'0 08+09
0. 009000E+00
0.9000008+00
0. 000008+90
0. 000008+00

O.OOOOEC0

9.09000O8+00

0. O0000E +00

0. 00000E+00
0. O00O8E+O0
0. O0000E+10

O. OOOOOE+(OO
0.000008±90

0. OO00E±+00
0. OOOE0+00
0. OOO00E+00

. O000OOE+0O

0. O000008+00

0. 0OOOOE+O0

0. 000008+00

0. OOOOOE+OO
0. OOOOOE+00

0. OOOOOE+OO

0.5O00008+00

0. OO00E+0O
0. 0008OOE+O

0.000008+÷00

O.0OOOOOE00

0.900008E+00

4. OOOOE+O0
0.O000OOE+00
0.O0000E+00
0. 000O+OE 00
O. 00008E+000.000008+00

0. 00000E+00
0. O00000E+0
0. 000008+05
0. OOOOOE+O0
0. 000OOE+00
0. 00000E+00
0. 008OE+00
0. 00000E+00
0. OO0OE+00
0. 000OO0E+O
0. 00008E+O0
0. 0000±OE+0
0. 000008±.00

0. 001'O08+O01

0. 00000E+O0

0.0O00008±00

0. 0OE+00±00
0. 0OOOE+OO(I

0.00O0008±00

0. 0O0'0E+O0
0). 00('0,OE8+00
0 . 00001 E 1800

0.00000E+00
O.00000E+00
O.0OO0OOE+00
0. 00000E+00
O.0OO00OE+00
O.C OOOOE+OO

0.00000E+00

0. 0090008+00. 000008E±+0

1..OOO 1211+ 00

0. 00000 E+ 00
0. O0000E 00+ 0
0.000008+00
0.00008E+000.OoOOOOE +00

0.000008+00
. O00000E+00

+O. ('00O0E+000. 0008OOE+O
0. 0000 0E+ 00

0.00O000E+00
0. O009008+90
0.0O00008E9000. 50000+ o0
0. 00000E+O0
0. O0000E+00
0. 00000E+00
0O. OOO00E +O00. 09000E+00

0.00000E+00

I. I000+00
0:900 058±9)0

0.000008±00

0.0C00008E00

0.900008+00

O. O0OCOE÷CO00. '00008O00
O. OO'8E+10

0. 00098E+O0

0.+00008E+001. 1-11)I 1I 0 E + C, I

I. •I'' E + C,00. 90±000O+,00

1',. 041+00I+ 00

'. '0000E+00

O. nOl,,n0 .O. ..
0O) CO OUE+00A9. 00098E+OO
0. 000OE+OO
1'. U0()008+OE0
0. '000UE+00

0U. C'010+ O
0. 0OO08E+00

0.0900E+O00

0.0C,0008±00+ D
O. 00000E+00
0. 0000]08±00
0. O00008±00
0.00090E800
0.90O0008+09
0. 00090E+00
0.90O00E+±00
0. 00000E+00
9. 000008+00
0.900008±00O•
0. 0 '20 r00o±9
0. 00o00g±00
iO.( o00nog0o)

0.9OO000E+09

0. 000508±00l
0. O0000E+001
0.0009OE0809

0. O000E+800
0.99000800+O
0. 00080E+00
0.00O000E+00
9. 0000+00
0.000008±+00
9. 900008+00
O. 000008+00
0. 000008o00
0.O00008+o00

0. 00o008E00
9. 0i008±0+0

0l +01"10080E+0

O. 000008+007

0. 0000E+O90
0I O0000E800
O.O05000E+O0

0.0O00008+00
0I.000008+00
0.00000E+00

0. 900508+00
0. 00 0OO0+O00
O.O005508+00
0. 0000O0+900
0.u000058+00

0. 00 0008+ '0
0.090008E+I00

0.OOUE0

0. O0')0OE+'00

0. 0+01OOE+00
lO.2100008+O0I

0. O000OE+8+0l

0.0i00980E900
9. 0017O1+800

5.O00000E+90

0.O00090+90

0. O11('I00E+ O01

0. ('0(0'00g~'0
0.O90908+00
).9009I8±0

0.900998>+00

0.':00'1)0E8+0C
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281282

283

394
255

2e6
2e7

295

299
390'

391

302
303

30'

303

9. 43286E-01
9.20021E-01

9. C.751 E 01
9.u0211E-01
9.:01443 :-01
9. 01616E-01
9.41979E-01
9,358630-01

9.11547E-01

9.5020270-01
9. 589201-01

9. 26759E-01
9.086250-01

9. 30354E-01
9.4524(E-01
8. 99599E-01
9.42083E-01
9.31882E-01
9.31684E-01
9.54073E-01
9.46381E-01
9.56835E-01

4 . 1217E+(''
4 9 9233E-0'
4 .95'07E+0I''
4 C. 9600E+oi
4 +c1 83E+001

5 04 0283E+0+
5 10033E+00'
5 0'3767E+0-0
5.05600E''0+"
5. 07550E+0'

5 09-583E0+5.08883E+00
5. 10533E>00)
5. 1237E+0-0
5. 14017E+9C,
5. 15607E+00
5. 174000+00

5. 19150E+00
5,20593E0-0
5,22533E-00
5.243'17E÷00
5. 26017E00

5. 2783390CE0
5.29400E+00

c-'~10'E-ul9.32V101-01

9. 31774E-01.

q.3181E:-01
. 31

7 7
4E-91

9.31810E-0

9 31745E-01

9,31754E-':1
9 31 83E-01

9 319155E-019.31540E-01
9.31800E-01
9. 31855E-01
9.319900-01
5. 317910E-03

9.31520E-01
9. 318200-01
5.318200-01

9318900E-('

9.31948E-('1
9. 32031E-_01

1.32531E-03
1.32526E-03
1.32007E-03
1.320830-03

1.32 057E-03
1.32022E-u3
1.:31607E-03
1.31154E-03
1.30887E-03
1.30434E-03
1.30322E-03
1.30411E-03
I.9975E-03
1.29774E-03
1,29332E-0)3
1.89472E-03

1.218999E-03
1.2.8610E-03
1.28176E-03
1.27745E-03
1.27534E203
1.27200E-03

1.27046E-03

0.0000U1)0 E + 0010. 00000E+00

O). ,AO000+O0
O. O0000jE+÷O0

0. 0'30300(+00
0. 000000E+ 00
0. 0000E+90
0. 00000E+00
0. 00000E+O0
0. 00010E+00
0: 00000g+o0
0. 00000E+00
0.00000E+00

0.00000E+00
0. 05000E+09
0.040000E+09
0. O00000g+05
0. O00090E+O0
0. O00000+0-0
0.0O0000E0-05
0. 000000-00
0. 000000-00
0.0O00000-00

0. 00000E+00
0. 90000E+'0+000). ,]O,]OOE+00
0. 00000,")-0
0. OC'0000EC+O
O. O0000oE+O0
0. 00,000E+00

0. 00000E +00
0. '00000E+0
0. 0000,0-00
0. 0000C'E+-C0

U. (06000E+00
0. 00000E+00
0.00000E+00
C'. O00(0('+o00
C'. CO0000'EO05
0' . 00000E+ 00
0. 000000E+ O0
0. C00000E + 00

0. 000 (E+00
0 . 0('0'00+Eu00
S0. 0'00'')0E+O0'
0. 00000E+00

KENO MESSAGE NUM-BER K5-123

NAC International

EXECUTIONI TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME = l.0116'E-04 OR -
NU SAP = -. 43%4E+00 + OR -

ENERGY (EV)

LOT ANALYSIS; ENTO: 151515(W) ASSEMBLY; WATER IN GAP

3.16687E-07 GENERATION TIME = 3.72912E-05 OR - 9.17620E-09

9.54075E-:,15 AVERAGE FISSION GROUP = 2.24639E+0' + OR - 5.71557E-03
OF THE AVERAGE LETHARGY CAUSING FISSION = 1.62849E-01 +OR - 7.87513E-04

10. OF INITIAL
GENER.ATIONS

SKI PPED

3

4

7

1')

10

12

17

22

27

32

37

42

47

52

57

62

67

72

77

82

87

92

AVERSAGE
K-E FFECTIVE DEVIATIGO)

0.93197 + OR - 0.00127

q.93291 + OR - 0.00128

0.93197 + OP - 0.00128

0.93191 + OR - 0.001P.

0.93183 05 - 0.00129

0.93174 + OR - 0.00128

0.93177 + OR - 0.00129

0.93174 + OR - 0.00129

0.93154 + OR - 0.00128

093157 + OR - 0.00)129

0.9314C + OR - 0.00130

0.93138 + OR - 0.00131

0.93150 + OR - 0.00132

0.93134 4 OR - 0.00134

0.93127 + OR - 0.00137

0.93133 + OR - 0.00137

0.93101 + OR - 0.00137

0.93107 + OR - 0.00139

0.93092 + OR - 0.00140

0.93092 + OR - 0.00142

0.93082 + OR - 0.00141

0.93084 + OR - 0.00144

0.93077 + OR - 0.00146

0.93094 + OR - 0.00148

0.93064 + OR - 0.00150

0.93083 + OR - 0.00151

C7 PER CENT
CONFIDENCE INTERVAL

0.93,170 TO 0.93324

0.93072 TO 0.93329

0.93069 TO 0.93325

0.93063 TO 0.93320

').93059 TO 0.93317

0.93046 TO 0.93303

0.93048 TO 0.93306

0.93045 TO 0.93303

0.93029 TO 0.93283

0.93028 TO 0.93286

0.93016 TO 0.93276

0.93007 TO 0.93268

0.93017 TO 0.93282

0.92999 TO 0.93268

0.92990 TO 0.93263

0.92996 TO 0.93270

0.91994 TO 0.93238

0.92968 TO 0.93246

0.92952 TO 0.93232

0.92949 TO 0.93234

0.92941 TO 0.93223

0.92940 TO 0.93227

0.92932 TO 0.93223

0.92945 TO 0.93242

0.92914 TO 0.93214

0.92931 TO 0.93234

95 PER CENT
CONFIDENCE INITERVAL

0.92942 TO 0.93452

0.92945 TO 0.93455

0.91941 TO 0.93453

0.92934 TO C0.93448

0.92931 TO 0.93446

0.92917 TO 0.93431

0.92919 TO 0.93435

0.92915 TO 0.93433

0.92898 TO 0.93411

0.92900 TO 0.93414

0.92885 TO 0.93406

0.92876 TO 0.93399

0.92885 TO 0.93414

0.92865 TO 0.93402

0.92854 TO 0.93400

0.92858 TO 0.93408

0.92826 TO 0.93375

0.92829 TO 0.93386

0.92811 TO 0.93372

0.92807 TO 0.93376

0.92800 TO 0.93364

0.92796 TO 0.93371

0.92786 TO 0.93369

0.92797 TO 0.93390

0.92765 TO 0.93364

0.92780 TO 0.93386

09 PER CENT
CONFIDENCE IUTEPVAL

0.92915 TO 0.93579

0.92817 TO 0.935&3

0.92812 TO 0.93581

0.92806 TO 0.93576

0.92802 TO 0.93575

0.92789 TO 0'.93560

0.92790 TO 0.93514

0.92786 TO 0.93562

0.92770 TO 0.93539

0.92771 TO 0.93543

0.92755 TO 0.93536

0.92746 TO 0.93529

0.92753 TO 0.93547

0.92731 TO 0.93537

0.92717 TO 0.93537

0.92721 TO 0.93545

0.92689 TO 0.93512

0.92690 TO 0.93525

0.92671 TO 0.93512

0.92665 TO 0.93518

0.92659 TO 0.93505

0.92653 TO 0.93514

0.92640 TO 0.93514

0.92649 TO 0.93538

0.92615 TO 0.93513

0.92628 TO 0.93537

lUMBER OF
HISTORIES

299000:

297000

290000

2950 00

294000

293000

292000

291000

256000

28 1000

270000

271000

200000

261000

256000

251000

246000

241000

236000

231000

22 6000

2226000

216000

=11000
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LOT ANALYSIS; EXXON 15.15(W) ASSEMBLY; WATER IN GAF

HO. OF INITIAL
GENE RATI ONS

SKIPPED

97

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

182

187

192

197

202

20Y7

£12

217

2 '22

AVERAGE
K-EFFECTIVE

o. q 3 0 4

0.93028

0. 93012

0. 93n206

0. 93045

0. 93053

0. 93Ub3

0.93107

0_93162

[I- 92172

u. 93120

0.931C9

0. 93177

0. 93167

0.93221

0.93194

0.93219

0.03251

0. 93329

0. 93337

). 03355

q4. 9240

0.93462

0. 93524

+ OR

+ OR

+ OF

+ OR

+ OR

+ OR

+ OF

" OR

+ OR

+ OR

" OR

+ OR

+ OR

+ (RP

+ OR

+ OR

+ OR

4 OR

+ OR

+ OPR

+ OR

+ OR

" OR

+ 0OR

+ OR

+ OR

67 FER CENT
DEVIAT 1I0 COIIF IDZIICE 1lTERVAL

- 0.00155 0. 9290C TO 0. 43215

- 0. 001 0. 0.92045 TO '). 03107

- 0.00159 0.92097 TO 0.'9320

- 0.00101 0.92857 TO 0.93179

- 0.00158 0.92854 TO 0.93170

- 0.00150 0.92870 TO 0.93182

- 0.00159 0.92686 TO 0.93204

- 0.00161 0.92892 TO 0.93213

- 0.00104 0.92918 TO 0.93247

- 0.00110 0.92940 TO 0.93275

- 0.00170 0.92992 TO 0.93331

- 0.00173 0.92999 TO 0.93344

- 0.00172 0.92948 TO 0.93291

- 0.00172 0.92906 TO 0.93342

- 0.00179 0.92998 TO 0.93356

- 0.00185 0.92982 TO 0.93352

- 0.00187 0.93034 TO 0.93408

- 0.00190 0.93004 TO 0.933e4

- 0.00195 0.93023 TO 0.93414

- 0.00204 0.93048 TO 0.93455

- (0.00210 0.93118 TO 0.93538

- 0.00210 0.93127 TO 0.93547

- 0. 00215 0. 3140 TO 0. 93579

- 0.00216 0.93220 TO 0.92701

- 0.00218 0.93244 TO 0.93279

- 0.0022e 0.93296 TO 0.93752

5 PEP. CENT
CONFIDENCE INTERVAL

0.92751 TO 0.93370

0.92729 TO 9.93353

0.92729 TO 0..93305

9.92695 TO 0.93340

0.92696 TO 0.93328

0.92714 TO 0.93337

0.92727 TO 0.93362

0.92731 TO 0.93374

0.92754 TO 0.93411

0.92772 TO 0.93443

0.92823 TO 0.93501

0.92826 TO 0.93517

0,.92776 TO 0.93463

0.92823 TO 0.92515

0.92819 TO 0.93535

0.92797 TO 0.93537

0.92847 TO 0.93595

0.92815 TO 0.93574

0.92828 TO 0.93610

0.92844 TO 0.93658

0.92909 TO 0.92747

0.92917 TO 0.93756

0.92925 TO 0.937E5

0.93052 TO 0.93917

0.93026 TO 0.93897

0.93069 TO 0.93979

0.93018 TO 0.93900

99 PER C-ENT
COINFIDEISE INITERV'AL

0.-259, TO 0.93524

0.92573 TO 0- .95001

0.92509 TO 0.92504

0.92534 TO 0.93501

0.92538 TO 0.93486

0.92558 TO 5.934q3

0.92568 TO 0.93521

0.92571 TO 0.93534

0.92590 TO 0.93576

0.92604 TO 01.93610

0.92653 TO 0.93671

0.92653 TO 0.93090

0926.05 TO 0.9 2634

0.92050 TO 0.93689

0.92C40 TO 0.93714

0.92612 TO 0.93722

0.92660 TO 0.93782

0.92625 TO 0.93763

0.92632 TO 0.93805

0.92640 TO 0.93862

0.92699 TO 0.93957

0.92707 TO 0.93966

0.92710 TO 0.04000

0.92026 TO 0.94133

0.92803 TO 0.04115

0.92841 TO 0.94207

0.92783 TO 0.94196

HU400ER OF
HISTORIES

'06000

2'01000

196000

191500

106505

181000

126005

171000

1066000

101000

1560120

1510001

1460050

141(012(

130000

1310500

12600(0

121000

1960050

111000

1001000

912000

360002

70000227 0.93489 + OR - 0.00235 0.93254 TO 0.93725
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LWT ANALYSIS; EXXON T150!15(W) ASSEMBLY; WATER IN GAP

1O. OF INITIAL
GEIJERAT IONS

SKI PFED

232

'37

'42

247

252

257

262

267

272

277

282

287

292

297

AVEFAGE
K-EFFECTIVE DEVIATION

0.93405 + OR - 0.00238

67 PER CEOT
CONFIDENCE INTERVAL

0.93227 TO 0.937u3

0.932-5 TO 0.93717

95 PER CENT
CONFIDENCE TITTERVAL

0.92989 TO 0.93940

9. PEE CENT (UMBER OF
COIIFITDEICE INTERVAL HISTORIES

0.93471

0. 933070. 9332

0.93207

0.93274

0.97241

S..93216

0. 93199

0. 93124

0.93083

0.93596

0.93299

0].94392

* OS

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OP

+ OR

- 0.60246

- 0.00244

- 0.0,0261

- 0.00265

- 0.00284

- 0.00291

- 0.00310

- 0.00353

- 0.00399

- 0.00450

- 0.00470

- 0.00537

- 0.00437

0.93065 TO

). 93041 TO

0.93042 TO

0.92990 TO

0.92950 TO

0.92906 TO

0.92835 TO

0.92724 TO

0.92632 TO

0.9312F TO

0.92059 TO

0.93945 TO

0.92553

0.93563

0.93572

0.9355F

0.93532

0.93525

0.93541

0.93523

0.93533

0. 940)66

0.93933

0. 9482(0

0.92979 TO

0. 92e21 TO

0.92781 TO

0.92777 TO

0.92706 TO

0.92660 TO

0.92597 TO

0.92483 TO

0.92325 TO

0.92182 TO

0.92650 TO

0.92322 TO

0.93508 TO

0.93862

0.93798

0.93824

0.93836

0.938941

0.93921

0.939835

0.93994

0.93922

0.93983

0.94536

0(. 94470

0.95257

U.9 /151 TO 0.`4 17+

0.92732 TO 0. 94' 4•

,).92577 TO c.'404(1

0.92520 TO 0.04094

0.92513 TO 0.94T01

0.92423 TO 6.04125

0.92369 TO 0.94113

0.92287 TO 0.94144

0.92130 TO 0.94246

0.91926 TO 0.94321

0.91732 TO C0.04433

03.92186 TO 0.95005

0.9178t TO 0.95007

0.93070 TO 0.9q694

/1/I).10

56000

51000

40900

41000

36000

31000

26000

21000

16000

11000

6000
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LWT AN'ALfSIS; EXXON 15`15(W) ASSEMBLY; WATER III GAP

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION1 RUH.
THE LINE REPRESEIITS E-EFF = 0.9320 ÷ OR - 0.0013 WHICH OCCURS FOR 303 G
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LWT AINALYSIS; EXXON 2I5:15(W) ASSEMBLY: WATER IN GAP

GROUP FISSION UNIT
FRACTI ON

1 0.0044

2 0.0180

3 0. 2U3u

4 0.0004

5 0.002r

6 0.00{3

7 0.0023

8 0.0023

9 0.0031

10 0.0007

11 0.0140

12 0.03184

13 0.0170

14 0.0134

10 0.0030

16 0.00321

17 0.0032

18 0.0042

19 0.0051

20 0.0216

21 0.0110

22 0.0289

23 0.1036

24 0.2115

25 0.181q

26 0.2191

27 O.U7U0

SYSTEM TOTAL -

ELAPSES TIME 5.2948

PRASDOM HUMBER,

REGION FISSIONS

4. 1232E-03

1. 6753qE-02

1 .000206-02

7. 8546E-03

2. 42704E-03

2. 15423E-03

2. 11604E-03

2.14614E-03

2.89714E-03

0.25796E-03

1.30250E-02

1.71978E-02

1.058165E-02

1.25289E-02

2.76823E-03

1. 92930E-03

2. 97240E-03

3. 95071E-03

4 .79233E-03

2. 01376E-02

1.10702E-02

2. 691016-02

9.6919E-02

1.97140E-01

1.69493E-01

2.04213E-01

6.60369E-02

9.31971E-01

3 MINUTES

9A24207225

PERCENT
DEVIATION

2.2144

0.6733

0.5834

0 . 7143

0.5530

0.4075

0.4532

0.5016

0. 5196

0. 5651

0.5315

0.6059

0.6547

0.6097

1.0342

1.3874

1. 6548

1.9001

1.2874

0.8603

1.2904

0. 9346

0. 46 01

0.3347

0.3884

0.3709

0.6982

0.1366

ABSORPTIONS PERCENT
DEVIATION

Z.31596E-03 1.7429

P. 40146E-03 0.5753

7.76'196-03 0.1667

3.709206E-03 0.7213

2.56147E-03 0.4701

4.32427E-03 0.3424

4.06679E-03 0.3862

7.24848E-03 0.4245

1.12505E-02 0.4242

1.73420E-02 0.4456

2.80004E-02 0.4400

2.980291E-02 0.5484

2.097315E-02 0.5618

4.23690E-02 0.5109

0.78912E-03 0.6033

5.292416-03 0.8411

3. 72679E-03 1.1017

3.04560E-03 1.2468

6.01308E-03 0.8243

2.36640E-02 0.5959

1.04705E-02 0.9036

2.43475E-02 0.0607

9.350088E-02 0).3275

I.q0608E-01 0.1903

5.163206E-01 0.2218

2.00778E-01 0.2291

6. 74562E-02 0.4170

1.010153E+00 0.0r440

SKI PFIING 3 GENERATIONS

LEAKAGE PEPREIIT
DEVIATION,

9.650622E-06 07.6063

0.000006+00 0.0000

0.00;000E+00 0.000

'. 00000E+00 0.0000

). 00000E+00 0.0000

0. 0000+0EO0 0.0000

0.00000E+00 0.0050

O. O0000E+O01 O).O O

0. 00000E+00 0.0000

0.00000E+O0 0.0000

O. 00000E+00 0.,O0,O0

u.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0. 000001E+00 0.0"000

0.00006+00 0.o000

0. 00000+E00 0': .0000'

'. O0000g'E-o0 0.0000

8.62806E-07 10)0.0000

1.58655E-06 100.0000

0.u00006-00 0.0000

1.21076E-05 48.1045
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LWT ANJALYSTS; EXXON lOMOO 5(W) ASSEMBLY; WATER IN4 GAP

0.8694 TO 0.8820
0 .8820 TO 00.9q47
0.8947 TO 0.9073
0.9073 TO 0.9200
0.9200 TO 0.9326
0.9326 TO 0.9453
0.9453 TO 0.9579

.9579 TO 0.9706
0. 97:6 TO 0.0032
0.9332 TO 0.99
0.9959 TO 1.0:05

0.8694 TO 0.8890
0.8820 TO 0.8947
0.8947 TO 0.9073
0.9073 TO 0.9200
0.9200 TO 0.9326
0.9326 TO 0.9453
0.9453 TO 0.9579
0.9579 TO 0.9706
0.9706 TO 0.9932
0.9832 TO '.9959

9.9999 TO 1.0015

0.8694 TO 0.8820
0.8820 TO 0.9947
0.8947 TO 0.9073
0.9073 TO 0. 9200
0.9200 TO 0.9326
0.9326 TO 0.9453
0.9453 TO 0.q579
0. 9579 TO 0.97 00
0.9706 TO 0.9032
0. 9832 TO 0.)959
0.9959 TO 1.0085

0.8694 TO 0.8820
0.8820 TO 0.8947
0.8947 TO 0.9073
0.9073 TO 0.9200
0.9200 TO 0.9326
0.9326 TO 0.9453
0.9453 TO 0.9579
0.9579 TO 0.970'?
0.9706 TO 0.90"32
0.9832 TO 0.9909
0. 9909 TO 1.0085

FREQUEN66 Y FOR GENEPRATIONS 4 TO 303

FREQUE60 C FOR GENERATIONS 79 TO 303

FREQUENCY FOR GENEP-ATIONS 154 TO 303

FREQUENCY FOR GENERATIONS 229 TO 303

CONGPATULATIONS! YOU HAVE SUCCESSFULLY TRAVVERSED THE PERILOUS PATH THROUGH KENO V IN 5.29483 MINUTES
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Figure 6.6.1-3 CSAS Input/Output for NAC-LWT with PWR Fuel - 3.5% Enrichment -
Most Reactive Normal Condition Configuration

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVE1 - 95/U3/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

LWT AIIAL' SIS; W17xl7 OFA ASSEMBLY; 1O WATER IN OAF
37GROUPNDF4 LATTICECELL
UO2 1 0.90 293.0 92235 3.5 92239 96.5 END

ZR 2 1.0 293.0 END
H20 3 1.000 293.') END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PR 6 1.0 293.0 END
H20 7 1.0 293.0 END
H20 8 1.0E-20 293.0 END

C20 9 1.0E-2U 293.0 ESD
END COMP
SOUAREPITCH 1.2598 0.7e44 1 3 0.9144 2 0.8002 9 END
LWT ANALYSIS; WI7.:7 OFA ASSEM-BLY; NO WATER IN GAP
READ PAPSAM RUN=YES PLT=)O TME=5000 GEN=203 END- NPUG-10YOU EN' FAPA-I
READ GEOM
UNIT 1
COM-'FUEL PIN CELL - WITH H20'
CYLINDER 1 1 0.3922 182.88
CYLI NDER 9 1 0.4001 2P182.88
CYLINDER 2 1 0.4572 2P182.88
CUBOID 3 1 4P0.6299 2P182.88
UNIT 2
COM 'WATER ROD CELL - WITH H20'
CYLINDER 3 1 0.5725 IP182.88
CYLINDER 2 1 0.6121 2P188.88
CUBOID 3 1 4P0.6299 2P182.88
GLOBAL UNSIT 9
ARRAY 1 -10.7083 -10.7083 -182.88
CUBOID 3 1 4P11.2776 1P182.88
CYLINDER 4 1 26.891 2P182.88
CYLINDER 3 1 16.9863 2P182.88
CYLINDER 5 1 18.8913 2P182.88
CYLINDER 6 1 33.4963 2P182.88
CYLINDER 5 1 39.5443 2P182.88
CYLINDER 7 1 49.2443 2P182.89
CYLINDER 5 2 49.9539 212.48 -192.16
CYLINDER 6 1 49.8539 212.48 -199.78
CYLINDER 5 1 49.8539 212.48 -208.67
CUBOID 9 1 4P81.0800 243.00 -240.00
END GEOM
READ ARRAY
AR.A=I NUX=07 NUY=17 NUZ1= FILL

34R1
5R) 1 DPI 2 5RI 2 5Bl

IRI 9 R 2 3R1
17R1

2R1 2 2RI 2 RS 2 2R1 2 2R1 2 T.I
34R1

2RI 2 2R1 2 2RI 2 2R1 2 2R2 2 261
34R1

2RI 2 2R5 2 2RI 2 2R1 ' F,! 2 2R1
17RI

3R1 2 9RI 2 3R5
5R1 1 2RI 2 2R1 2 SR1

34RI
E61D FILL
E6D ARRAY
READ SOUNDS ZFC=VAC YXF=VAC END BOUNDS
E11 DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000003 IS FINISHED. COMPLETION CODE '-. CPU TIME USED 1.26 (SECONDS)

SECONDARY MODULE 000002 HAS PEEN) CALLED.

MODULE 0UO002 IS FINISHED. COMPLETION CODE U. CPU TIME USED 13.24 (SECONDS)

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 0000D 9 IS FINISHED. COMPLETION CODE '. CPU TIME OSED 907.64 (SECONDS)

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CFU TIME USED 020. 15 (SECONDSI.
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PROPAJ-I VERIFICATION INFOPPIATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

** * * * *..................................................................÷ *

PSOGPBAS4: CSAS

CREATION DATE: 03/08/96

VOLIM•E: ENG

LIBRARY; G: \SCALE43\WI1N JIT\EXE

PRODUCTIONI CODE: CSAS

VERSION: 3.1

JOBN]AMEB: SCALE-PC

DATE OF EXECUTION: 07/23/98

TIME OF EXECUTION: 09:27:16

. ................ 1 9........... ..
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LWT AdTALYSIS: W]17E17 OFA ASSEMBLY; 110 WATER IN GAP

... FF.,_RLEM PAPRAMETERS ....

LIE 7G0ROIUPOD74 L I BRkARY
MKE:: 1 MIXTURES
MSC S COMPOSITION SPECIFICATIONS
INZ 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MO E 5 )/I DO TOT READ/READ OPTIONAL PARAMETER DATA

MESLT S FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION ....

SC UOI STANITARE, COMPOSITIONT
MX 1 MIXTUPRE NO.
ER S. SEES VOLUME FPACTION
ROTH 10..005 THEORETICAL ITENSITY

IIEL 2 IO. ELEMENTS
ICP 1 0/1 MITTURE/COMPEOUIT
TEAM 293.0 DEG KELVIN

92000 .1.00 ATOM/MOLECULE

92235 3.500 WTI
92218 9C.501 WT%

801H 2.00 ATOMS/MOLECULE

SC ZR STANDARD COMPOSITION
'O I MIXTURE NO.

VF 1.0000 VOLUME FRACTION
ROTH 6.4900 THEORETICAL DENSITY

ITEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUNID
TEME 293.0 DEG KELVIN

40000 1. 00 ATOM/MOLECULE
ENS,

SC H20 STAIT[,AR- COMPOSITION
11: 3 MIXTURE nO.
VF 1 . 0000 VOLUME FRACTIONI
ROTH 0.9981 THEORETICAL DENSITi
HEL I IO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1. o0 ATOM/MOLECULE

ENE,

SC AL STANIDARD COMPOSITION
r E: 4 MIXTURE NO.
VF 1 . 0000 VOLUME FPRACTIO1I
ROTH 2.7020 THEORETICAL DENSITI
JEL 1 10. ELEMENTS
I P 1 0/1 MI:'TURE/COMROEN['
TEMP 293.1' DEG KELVIN

130217 1. 00 ATOM/MOLECULE

ENTI

SC SS30E STATNDARD COMPOSITION
5 MIXTURE NIO.
S0 VOLUME PRACTION

ROTH 7. 90S THEORETICAL DENSITT
ITEL 4 TO. ELEMEETS
IcP 0 C/1 MI TEUP/COMPOUTTD
TEMP 293 .c DEO KELVITI

243'4 19E000 WT.
25055 (,000 WT-

560, W9 0 WT'•
2.-304 5. 50( WT:

ENID

FB STAITDARD CAMPOSITITON
C MIXTURE TIC.

VF I . 000E VOLUME FRPA.CTICT
ROTH 11. 3440 THEORETICAL DENSITY
NEL 1 ITO. ELEMENITS
D- P I E/5 MIETURE/COMPOUND
TEMP 293.1 DEG KELVIN

8H000 1 .(0 ATOM/MOLECULE
END

S H"E STAIlDARE ROMPOSITTOTI

r 1: .7 MIXTUR E ,IC.
V' I VOLUME RPACTIO1
F-Th 0. 98e2 THEORETICAL DEITOTTY
JEL S ITO. ELEMENTS

I':PI '1 1/ 4 'I TUPE0A/" ,OIPOUID
TEHP 293 ..0 DEG RELVIIl

I1 2 . 00 ATAS/I/MOLELRELE
'16 1.00 ATOM/1IOLECULE

SC H O STATTDARD COMPOSITtON
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VF
ROTH
NEL
ICP
TEMP

END

SC H20
M1:
VF

POTH
NEL
ICP
TEMP

END

8 MIIXTURE NO.
0. 0000 VOLUME FRACTION

0.9982 THEORETICAL DENSITY
2 H0. ELEMENTS
1 0/1 MIXTUPE/COMPOIIUND

293.0 DEG KELVIN
1001 2. 00 ATOMS/MOLECULE
8016 I: .0 ATOM/fIOLECULE

STAILDARD COIAPOS I TICI
9 MIETU.E ICO.

c. 0000 VOLLU4E F.AICTIOI.I
0.99932 THEOPETICAL DEIISITY

2 NO. ELEMEN4TS
1 0/1 MIETUp.E/COMPOUND

293.0 DEG KELVIN
1001 2.l(0 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

. PROBLEM GEOMETRY ....

CTP SQUAREPITCH CELL TYPE
PITCH 1.2598 CM CENTER TO CENTER SPACING
FUELOD 0.7844 CM FUEL DIAMETER OF SLAB THICKNJESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODIERATOF.
CLADOD 0.9144 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

GAPOD 0.8002 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE lI0. OF GAT

ZONE SPECIFICATION4S FOP LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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.............. ,..........,.......... ÷.............. ,................................. , . ............ .................

... LWT ANALYSIS; W]7I17 OFA ASSEMBLY; NO WATER IN GAP ...

.................................... *÷*. ....................... ,......... .......................................... ..

. . . . .... DATA LIBRARY INFORMATION .........

UNIT VOLUME ...
1 - lUMBEF. DATA SET NAV1E lAVJ-E UHIT FUN:CTION

R9 G:\scaleil\DATALIB\FTR9F001 STANJDA.D COMPOSITION LIBRARY

S- G:\szaIe43\DATALIB\FT82FO01 CROSS SECTION LIBRARY

11 D: \PROJECTS\BU85-C-~\pwrfanl2\17NIX IM\FTIIF00 SHORT CROSS SECTION LIBRAPY

90 D: \PROJECTS\BUS5-C-1\pwrfinS2\17NXIM\FT90F00 INPUT DATA DIRECT ACCESS

STANIDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : Hq

DATASET NAI4E : G:\scale43\DATALIB\FT89FO01S

LIBPARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY

637 STAIDAR D COMPOSITIONS, 490 NUCLIDES

R9 ELEMENTS WITH VA-RIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: /30/95HR

CROSS SECTION LIBRARY DATA

S'" UNIT NUMBER : 3'

DATASET NAME : O:\scale43\DATALIB\FT82FO0l

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/12/94

L.M.PETRIE - ORNL

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ......

........ 1) 10'S WERE USED READING THE KENO V PAFSAETER DATA ........

. ............ DATA READING COMPLETED ........ .

........ 0 IO'S WERE USED PREPARING THE REHO V INPUT DATA

........ 0 IO'S WERE USED LOADING THE KENO V DATA .......

........ 0 IO'S WERE USED LOADING THE DATA ........

........ 0 IO'S WERE USED CHECKING THE KEITO V GEOMETRY DATA ........
RESTART DATA HAS BEEN WRITTEN ON UNIT N5 "

........ 0 IO'S WERE USED WRITING THE REIJO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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PROGPSR4 VERIFICATION INFORMAATION"

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGR.A.M: 000009

CREATION DATE: 03/0/9..

VOLUME: ENG

LIBRARY: G:\SCALE43\WIN_NT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 07/23/98

TIME OF EXECUTIOJ: 09:27:33 ....
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".* LWT ANALYSIS; W17X17 OFA ASSEMBLY; NO WATER Ii GAP ...

... "• ...... NUMERIC PARAMETERS ........

TME MXA.(IMUM PROBLEM TIME (MIN) .....

... TBA TIME PER GENERATION (MIN) tI. 50 ...

GEN NUMBER OF GENERATIONS 303

NPG lUM4BER PER GENERATION 15005

.. - NSK NUMBER OF GENERATIONS TO BE SKIPPED 3 ..

". BEG BEGINNING GENERATION NUMBER 1

RES GENEPRATIONS BETWEEN CHECKPOINTS 0

X I D NUMBER OF ETTRA I-D CROSS SECTIONS I

* - N7B NEUTRON BANK SIZE

X "ISB EXTRA POSITIONS IN NEUTRON BAN4K

NFB FISSION BANK SIZE i05''

X FB EXTRA POSITIONS IN FISSION BANK C"

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000 ...

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING RANDOM NUMBER BBRQ7100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADG MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE TEE
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LWT ANALYSIS; W17:X7 OFA ASSEMBLY; 110 WATER IN GAF

... "• ...... LOGICAL PARPJAETERS ........

RUN

FLX

SMU

MKU

CRU

FMU

MKH

CEH

FMN

HHL

AIMY

XSI

KAP

PKI

PIT

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR B-EFF BY UNIT NUMBER

PRINT FIBS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX B-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

EPINT FIST PROD MATRIX BY HOLE IJUM4BER

COLLECT MATRIX BY RIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

110

10

FIO

NO

FIG

NO

NO

11O

NO

NO

1O

11O

I1O

NO

NO

PLT

FDN

NUB

MKP

CBP

F74 P

MKA

CKA

FMA

HAL

FAR

GAS

PAý:.

PWT

PGM

BUG

TEE

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE UII-EAR & AVG FISSION GROUP

COMPUTE MATRIX B-EFE BY UNIT LOCATION

COMPUTE COFACTOR B-EFF BX UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR B-EFF BY ARRAY NUMBER

PRUIJT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. P11'D ASS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFOPMATION

PRINT TPRA.CEIIG INFORMATION

NO

HO

YES

NO

NO

NO

NO

NO

NO *

NO '

NO - -

NO

NO

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

. . .... DATA READING COMPLETED -. -..........
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LWT AiNALYSIS; W17:-:17 OFA ASSEMBLY: GO WATER IN GAP ...

.. ". ...... ADDITIONAL INFOPRMATION.

NUIMIBER OF ENERGY GROUPS 27

SO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANIGLES IN XSECS S

ENTRIES/NEUTRON IN THE NEUTRON BANK 1R

ENTRIES/NEUTRON IN THE FISSION BANlK H

NUMBER OF MIXTURES USED 9

NUMBER OF BIAS ID'S USED I

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 19

NUMBER OF GEOMETRY REGIONS USED 19

LARGEST GEOMETRY UNIT NUMBER 9

LARGEST ARRAY NUMBER I

USE LATTICE GEOMETRY

GLOBAL ARRAY HUMBER

NUMBER OF UNITS III THE GLOBAL X DIP.

lUMBER OF UNITS IS THE GLOBAL S DIR.

NUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

YES

11

1717

17

YES

NO

0

0

1N0

* +X BOUNDARY CONDITION VAC -Y BOUNDARY CONDITION VAC

+Y BOUNDARY CONDITION VAC -Y BOUNDARY CONDITION VAO:

+Z BOUNDARY CONDITION VAC -Z BOUNDARY CONDITION VAC
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LWT ANALYSIS; WI7X17 OFA ASSEMBLY: NO WATER IS GAP

....... SPACE AND SUPERGROUP INFOP.DATION.

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

- - 2E457 WORE'S WERE USED FO, NON-SUPERGROUP STORAGE. . -

- - 71543 WORDES OF STORAGE ARE AVAILASLE FOR SURPERGPOURED DATA.

90975 WORDS OF STORAGE ARE AVAILABLE FOR COHISTRUCTIIJO THE SUPERGROUPS.

71493 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP. ...

1172 WORDS ARE NEEDED FOP THE LARGEST GROUP. ...

29845 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

42059 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

42144 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING ESEC ALBEDO TOTAL

SUPERGROUP GROUP GROUP LE'JGTH LENGTH LENGTH

1 1 27 2R97 5 13542

........ 0 V IO S WERE USED IN SUPE ORGPOUPISG ........

........ 0 IO'S WERE USED LOADING THE DATA ........
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REGION

LWT ANIALYSIS: WI1717 OFA ASSEMBLY; NO WATER IN GAP

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZEC' IN THIS PROBLEM
NUM ID

UNIT I

FUEL PIG CELL - WITH H20

I COYLITDER

- CYLINDER

3 CYLINDER

4 CUBOID

1

9

2

3

1

I

1

1

RADIUS

RADIUS

RADIUS

0. 3+91£

o0. 4 ('010C

0. 4572R

0. 62"90

= 102.08 -C -102.00

= 102.88 -Z = -182.80

+C = 12.88 -C = -1.2.08

-Y =-0.62990 +Y = 0.00990

2E0YTERLINE IS AT > .= .C00

CENTEFLTNE IS AT ). = .00000

CENTERLINE IS AT X = 0.00000

-"i -- 0.1;qq00 +Z - 102.88

y= 0.00000

Z= 0.0000

-Z = R.R2.00

UNIT 2

WATER ROD CELL

I CYLINDER

2 CYLINDER

3 CUBOID

- WITH H20

31

21

31

1 ARPRY NUMBER

2 CUSOID

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

H CYLINDER

9 CYLINDER

10 CYLINDER

11 CYLINDER

12 CUBOID

7

5

r

5

8

RADIUS

RADIUS

+0

+x

RADIUS

RADIUS

RADIUS

RADIUS

RADI US
PRADI US

RADIUS

RADIUSRAD U

0.507150

0.61210

0.62990

10.708

1].--78

10r. 9001

10.091

33.496

36.544

49.244

49.054

49. 854

49.854

ý1.000

+Z = 182.88

+Z = 182.88

-X =-0.62990

............ * GLOBAL ... ... ---
UNIT 9 ESTERNAL TO LATTICE 1 -

-Z = -182.88

-Z = -182.88

+Y = 0.62990

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT . = 0.00000

-Y =-0.62990 +Z = 182.88

-Y = -10.708

-Y = -11.278

+2 = 182.00

+Z = 182.8e

+Z = 182.00

Z = 18.N88

+Z = 182.88

+Z = 182.88

+2 = 212.48

+Z = 212.48

+Z = 212.48

-Y = -81.000

+Y = 10.700

+Y = 11.27m

-Z = -182.68

-Z = -182.88

-Z = -182.88

-Z = -182.88

-z = -182.88

-z - -102.04

-z = -192.16

-Z = -199.78

-Z = -208.67

+Y 81.000

-Y - -1•.709 +Z - 182.88

-Y- -11.278 +2 - 102.08

2ENTEPLIIJE IT AT X =0i. 0000

CENTERLINE IS AT E - 0.00000

CENTERLINE IS AT 0 = 0. 00000

CENTERLINE IS AT 2 - 0.00000

CENTERLINE IS AT 0 - 0.00000

CENTERLINE IS AT N - 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT N= 0.00000

CENTERLIJE IS AT = - 0.00000

-' -- T.n0RO +Z = 242.00

Y

Y

-Z

0.00000

0. 00000

-182. 88

-182.00

-182.08

C' . C)'o 0 n C'0.00000(

0. 00' OC''0

0 .0 '2 00 0

0.00000'

0.0O0000

0. 00000

0. 00000

0.00000

-240.00

Y

Y

Y

Y

Y

-.
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LWT ANALYSIS; W]7-17 OFA ASSEMBLY: 10 WATER 11 GAP

UNIT ORIENTATIOII DESCRIPTION FOR ARRAY I

1, X COLLU41I 1 TO 17 LEFT TO RIGHT ' ROW I TO 17 BOTTOM TO TOPZ LYER

1111

1111

1111

1112

1111

1121

1111

I111

1121

1111

1111

1121

1111

1112

1111

1111

1111

1 1

1 1

1 2

I1i

I11

1 2

1 1

1 1

1 2

i11

I11

1 2

1 1

1 1

1 2

1 1

1 1

1 1

1 1

1 2

1 1

1 1

1 2

1 1

1 1

1 2

1 1

I11

1 2

1 1

1 1

1 2

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1I1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

511

1 1

1 1

1

I

2

1

1 1

i11

11i

1 2

I11

i11

1 1

1 1

1 1

11I

1 1

i11

1 1

1 2

I11

1 1

1 1

111

111!

111

111

111

211

111

1t11

21 1

111

111

211

1!11

111

111

111

111
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LHT AIIALYSI:S; L517X17 ('PA ASSMIBLY; SJO HATER IN 'SAR
VOLUMIES FOR THOSE SUITS LUTILIZES 114 THIS' RR'SSLFM

GEOMETPY
UNIT FEGIS'S11 RE1OIl VOLUNIE

]

3
4

1
2

;URF:OUIIRI[IG 'IEC'METRY V

5

71

12

1 -. SI7 1E+S: ,CM' "

. E9lE+ 1 Cl' '3

4 314 E-1 CM*

5 3.75200E+02 CHr' 3
• 5.5TSE-5E'1 CM"T3

1 4 . 79E-' CM11 3

VOLUI-1ES - -E'METPR REGION

H{ ] 157 3E+-H1 CM'*3
1 (.C831'3E.4 C-H M 3

i1 7 416 E+'5 'C-I S

13 3.7097tE+'' 
CS4 1 3

S785 
5 E+)4 CM '

IF -'' F' 'RI

19 .791 77E+11 CM, 3
1 .453C8E;05S C14- 3

1I 
-. S E ' C 'C16 3.72996E+015 ,-M*

I7 . E49 ''E+(14 II'
E, C.94114SE+-'4 C '1' 3

1 9l . 387 45 1,+ . CI. *3

CUIIULATIVE

VOLISIE

1 ' 7 1E-CI CIIC '3

1. -Ok3÷0 CTM*'

3 7530l'E+iI2 CM'
4 . ''51 -E-•0O CTM'

P,:,49*E+÷02 CM' j

IS All !,RPAZ PLACEMENT BOUNIARAP.Y FEGI0

1 . !77,3E÷015 -M- 3
1 .8607CE+05 CM- "

F. 156E-' CM'*
3 .I081E+05 C'M.'3

1.53457E+Cli: l-M- 2
.7qr,49ýE+,:]6 CM.*

3. -'884'0E+l(r 'RI' 3

1. 16759E+ I7 " M1,*

UNIT USES REGION MI:

1 2'4 1

"STUF.E TOTAL VOLUME

1 4.H''22E+54 C. '-M 3

9 1. 9:75SE*('3 CM'
1.4C4R7E +04 C-1'3

3 q.R8H435E+',4 CMH.3

25 1 3 R.38250E-+C3 CRI''3

-2 1. 35144E-'3 'RI' '3
2 3.74947E+0-1 CM-'3

4

7

12

3

3

5

1. 67
2
H3E+t5 CM' '3

I.H31i3E+04 CMI*3
1.4 17CuE++F5 M'- '3
3-.7,97SE+U3 CM' '3
7.H5353E+)4 CM''3
8.79177E4 05 CRI' 3
2.4530HE+ l5 CMI- 3
i11 5197E+'36 CM''3

--- -- --- -- --- -F+'5 CM''3

5. 94 '4-8 E+(14 CM '3
6.94145E+04 C-M'3

.3674-5E-+ CC CM- ' 3

MAS S (fS
4 .'-5t4"R-.''
1 .75 r]4E-.S5
S. 24766-E+0

"'- 
E:~

I . 04 3E+ 07

] .7'5CE-174 cI - 4E2 + ,-C.

TOTAL lIlTURE VOLUMES
M I XTUJR.E T'OTAL VOLTI4E

1 4 .16,E504 CM- '3

3 1 -`"44 4E+ 1
4 1 417'7E-+05 (N'

7 1.5•EIff CM.'
3' 'BE+11 C''B

P I 1 -F''+' CM'

- 1 E'IF5E+02''

HBIAS-IlG INFOR24ATION Cl

A DEFAULT WEIGHT OF 0.5-35 WILL FE USED FOE ALL BIAS ID'S.

........ 0 IO'S WERE USES INI FElI-V EEFOPE TPHSCEIHG ........

........ 0.•151 MIIIUTES WE[E USED FROCES3IMG OATA.

VOLTSIE FR ACTION OF FISSILE MATERIAL III THE COPE= 2.7H143E-S1

START TYPE 0 WAS USED-

THE NEUTRONS WERE STARTED WITH A FLAT DISTEIEUTIOT III A CUE53ID DEFINIED SO:
+'- 1.03':-53E+Sl -S=-1 '03' E+,1 +- = 1.'7'T':,S-3E+l 1 -

THE FLAG TO START NEUTROOS IS THE PEFLECTOR WAS THRIED OFF
-1 .517C53E+C1 2+= 1H.IB2:;FCi -I- 55 (: 'FE-CTJ

50 _17 HIIIUTES WERE PEQ1IFED FOP STAR.TII'G. TOTAL ELA, FSE TIME IS 0.1173, 1I-iHTES.
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LWT ANALYSIS; WI7X17 'OFA ASSEMBLY: H[I WATER III GA

-EiEEATSNI ON -EEFETI'E
RENlI MESSAGE l-UIHBEF 1 1

2 9392"14E-O

EENS MESSAGE 111NUF K5-131
- l.1 4E '4tl

4 . "ii E IF l
5 . 2 44E-U

1-IE - . 1

7 " '•.0,' E-I

R. CBE ElI
.44IE-El

4T '- ' 'F Elý
13 -. 5457.E-E 1
1i4 .E,471E-Cl
15 ?2672E-01
SE - 4151- 4 E-:'1
17 C. l 7 E 1
15 '. 92 97E-01

q9 0. 127E -I

P1 . 944 3FE- 1I
22 9.q57q6E Cl
E -4.16 68E-

24 4 . 9,7989E-CI

1: 1744FE-01

'7 9.49137E- 01 i

-"C I. 4F7 E l1

'Sj C -C7,7 Ii
-" . q 45E-0

31 4481E -1
3 9 .1 414 7E 1I
33 9.19 44E E ii
34 7 S.F Ei
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6._'92565 TO 0.93159

6.92577 TO 6.93174

I.9q2090 TO 0.93105

0.0252:3 Tu 6.39130

0.920515 TO 3.03144

0.92537 TO 0.93162(

-FEE. CLOYJ
EE'11IISPU'E IHTPTRVSI

0. .< 47 Tu '.-316.4

0.02006 TO 0.03173

6.92364 TO 0.9ý3163

0.0'23-96 TO u._'93137

0.92307 TO ,. "

0.92377 TO U.93195

0.92372 TO 6.93194

10.9 2387 TO .93_'7

0.92400 TO '3.9q3'19

0.023R0 TO '1.-3216

'3.939P TO 0.q3228

0.92353 TO H.3 226-

0.9236E TO 0.90193

0.923775 0 0.93214

U.92369 TO 0.93221

6.92355 TO '. 9210

0.92352 TO 6.9022.3

0.c2360 TO 0.93247

0.92409 TO -.9P270

0.92460r TO 0.93239

6'.9•2417 TO 0.93300

0.92420 T'' 0-933.23

6.92423 T'3 0.9330C

6.92370 TO 0,63202

0.9.2371 TO 0.9316

u.9237` TO 0-1. 332`

HTl1IE OP
9ISTOF IE3ý

I' "-) nel'

2~ , L,•0

.>_'46('0O

92960U

.120 ('C

4910LC)0

2:1 ('36

71UO

2.6360U

S56006C

116006

.310(0

.310('0C

21600'0

21 1r'.'1'
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LWT AIIALYSIS; 017I27 OFA ASSEM4BLY; 11O WATER IN GAP

HO. OF INITIAL
GE1ERATIO10

SKIPPED

97

102

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

182

167

192

197

202

207

212

217

222

AV-ETGE
K-_EFFECTIVE

0.95267

0.02900

u. 9 U951

0. 10194

0.92063

0.92852

0.39128

0.02945

0.01.039

0.01.476

0. 25909

0.q2&56

0.92855

0. 3982,)

u. 93012

0.92990

0.92979

0.92956

0.92076

0.02079

3.92790

0.02935

+ OR

- OR

OP.

+ OR

" OP

" OP.

" OR

" OP.

+ OR

" OR

" OP.

+ OP.

+ OP,

+ OR

+ OR

+ OR

+ OP.

+ OR

" OP,

" OR

" OR

" OP,

+ OR

+ OR

07 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00159 0.92799 TO 0.93025

- 6.60190 0.92763 TO 0.93082

- 0.00164 0.92745 TO 0.93073

- 0. 00190 0. 92699 TO u. 93016

- 0.001 9 ). 02904 TO 0. 93000

- 0.0(1169 0. 9655 TO 0.92993

- 0.00173 0.92691 TO 0.93035

- 0.00175 0.92676 TO 0.93027

- 0.00178 0.92683 TO 0.93039

- 0.00181 0.92693 TO 0.93026

- 0.00186 0.92650 TO 0.93022

- 0.09019 Q.02 689 TO 0.930(6

- 0.00194 0.92669 TO 0.93053

- 0.00200 0..92656 TO 0.93006

- 0.00207 0.92648 TO 0.93062

- 0.00211 0.92598 TO 0.93019

- 0.00210 0.92690 TO 0.93110

- 0.60207 0.02775 TO 0.93189

- 0.00213 0.92799 TO 0.93225

- 0.00220 U.92768 TO 0.93208

- 0.00228 0.92750 TO 0.93207

- 0.00239 U.92717 TO 0.93195

- 0.00244 U.92633 TO 0.93120

- 0.0u053 9.02323 TO 0.93129

- 0.00106 U.92032 TO 0.93.040

- 0.60259 0.92576 TO 0.93094

IS PER CENT
CONFIDENCE INTERVAL

0.92549 TO 0.93184

0.q2003 TO 0.93242

0.0582 TO 0.9323C

0.92521 TO 0.93101

0.01490 TO 0..93160

0.02487 TO 0.93162

0.92519 TO 0.93207

0.92501 TO 0.93203

0.92505 TO 0.93218

0.92486 TO 0.93207

0.92465 TO 0.93207

0.92500 TO 0.93255

0.92472 TO 0.93247

0.92456 TO 0.93256

0.92440 TO 0.93269

0.92388 TO 0.93230

0.92480 TO 0.93321

0.92568 TO 0.93396

0.20585 TO 0.93438

0.92548 TO 0.93429

0.92522 TO 0.93436

0.02478 TO 0.93434

0.92389 TO 0.93364

0.92371 TO 0.93382

0.02274 TO 01.93307

0.92318 TO 0.93353

0.92341 TO 0.93410

00 PER CENT
CONFIDENCE INTERVAL

0.93291 TO 0.93342

0.92443 TO 0.93401

0.02410 TO 0.93399

0.92399 TO 0.93340

0. 92229 TO 6.93330

0.92318 TO 0.93330

0.92347 TO 0.93378

0.92326 TO 0.93378

0.92326 TO 0.93396

0.92301 TO 0.93388

0.92279 TO 0.93393

0.92311 TO 0.93444

0.93278 TO 0.93441

0.92205 TO 0.93456

0.92233 TO 0.93476

0.92177 TO 0.93440

0.92269 TO 0.93531

0.92361 TO O. 93693

0.92372 TO 0.03651

0.92327 TO 0.93949

0.92293 TO 0.93664

0.92239 TO 0.93672

0.92145 TO 0).93607

0.92110 TO 01.93235

0.92016 TO 0.93509

0.97050 TO 6.93912

0.92073 TO 0.93677

NUMB4ER OF
HISTORIES

206000c
30(11000

I01000

1901000

10 61 0 0

1761700

171000

166000

161000

106000

15 100')

146000

141000

136000

131000

12600'

12 10 00

116000

1111,00

106000

101000

96000

71(100

91•[000

760010227 01.92P705 , OR - 6.00267 0.92608 TO 0.93143
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SLWT ANIALYSIS; W170-17 OIFA. ASSEMBLY; 110 WATER INI OAF'

NO. OF INITIAL
GENEPRATI ONS

SKIPPED

232

237

242

247

251.

257

26'

267

272

277

202

267

-92

2 97

AVERAGE
K-EFFECTIVE

0. 92?838 OR

u.92690 + OR

r. 92,57 + OR

o.92621 + OR

u. 92667 + OR

0. 9254 + OR

01-2446 + OR

0.92316 + OR

0.92248 + OR

0.92103 + OR

N.02139 + OR

0. '20005 + OR.

0.91662 + OR

0. 92086 + OR

DEVIATION

- 0.00274

- 0.00269

- 0.00273

- 0.00283

- 0.00306

- 0.00316

- 0.00343

- 0.00371

- 0.00412

- 0.00440

- 0.00499

- 0.00576

- 0.00469

- 0.00644

07 FER CENT
CONFIDENCE INTERVAL

0.92565 TO 0.93112

0.92422 TO 0.92959

0.92303 TO 0.92805

0.92338 TO 0.92904

0.92361 TO 0.92974

0.92229 TO 0.92862

0.92103 TO 0.92789

0.91946 TO 0.92687

0.91836 TO 0.92659

0.91664 TO 0.92543

0.91039 TO 0.92638

0.91429 TO (0.092581

0.91193 TO 0.92131

0.91443 TO 0.92730

95 PER CENT
CONFIDENCE INTERVAL

0.92291 TO 0.93386

0.92153 TO 0.93228

0.92029 TO 0.93123

0.92055 TO 0.93107

0.92055 TO 0.93290

0.91913 TO 0.93179

0.91700 TO 0.93132

0.91575 TO 0.93058

0.91424 TO 0.93071

0.91224 TO 0.92983

0.91140 TO 0.93137

0.90853 TO 0.93157

0.90723 TO 0.92600

0.90799 TO 0.93373

99 FEP CENT NUMBER OF

CONFIDENCE INTERVAL HISTORIES

0.92017 TO 0.93659

0.91E64 TO 0.93496

0.91756 TO 0.93390

0.91772 TO 0.93470

0.91749 TO 0.235X

0.91597 T0. 0934095

0.91410 TO 0.93475

0.91204 TO 0.93429

0.91010 TO 0.93483

0.90705 TO 0.93422

6.90F41 TO 0.93630

0.90270- TO 6.93734

6.90254 TO 0.93070

0.901-1 TO 0.94017

71000

66000

61(000

56000

51QI0):

46000

41000

36000

31000

26000

2106')

10000

110017

60500
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LWT A+AL'rSIS; WI7YI7 OVA ASSEMBLY: NO WATER, IN GAP

PLOT OF AVEPRAGE K-EFFECTIVE BY GEN'ERLATIONI RUN.
THE LINE REPRESENTS K-EFF - 0.9276 + OR - 0.0(14 WHICH OCCURS FOR, 303 GENERAXTIONS RONUI.

0.8551 0. 9117 0. 9283

I I I

I I I
I

I I
I~l, I I

I0 I I

I
I I

I I
1 -i i I

I5 I I
I I

I II

I ~ II

I I
I I
I I

I I
25- I I

I I
i I

i II
i iI

30+ I II
I I
I - II
I II
I II

35± I * II
I II

I II
I * II

I l
40+ I l

I TI
I I

I * I
I I

4 -I I
I l

50 I I I
I - II
I I1

50] I
I II

55I I
I I1
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550 I I

I II
i I
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i i

to5 I I
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I I

C -I I
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I - II

I I1

70+ I I I
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I I
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95

104
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115 +

12:
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141'0
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155
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I II
11I
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I II
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I 'p 1
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I 1 I
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I 1 I
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I 1 I
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I Il I

I 1 I
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0

190 +

155
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210 5
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225 +

220

235 +

240 +

245+

250

255 +

260 +

265
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I
I
I
I
I
I
II *I[
I - 1

I *iI
- II

I*11
I "I

*I I
*1

*I
*I

I -I I
I *1I
I *I I

*I

-
I* I
1I
I*
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*
1
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* I
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1I
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I I
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I I,
1 I
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II- '
II- I
II* I
II- I

I 1 I
II I

II- I
Ii~ I
11 I
II' I
IIb I
1!I I
]II I
II~ I
II~ I
1I1 1

II ]
II ]

II ]
I1
II- I

I-I
I,} I1

II~ I
II- I
I1I I
II I
11
II ]
Il I
TII I

NAC International 6.6.1-81



NAC-LWT Cask SAR
Revision 42

November 2014

I1,
I1"
I!,
II.
I1.

I1'

II
I
I
I
I

235 +

I

300 +

II* I
II. I
II* I
II. I
II- I

II*I

II- I

II- I
II- I
II" 1

I .I I

II* I
I-*I
I "

NAC International 6.6.1-82



NAC-LWT Cask SAR
Revision 42

November 2014

LWT ANALYSIS; W171-G17 OFA ASSEMBLf; 1O WATER II GAP

GROUP FISSION UNIT
FRACT 1 ON

1 0.0041

2 0.0176

3 0.0195

4 0.0080

5 0. 0025

c 0.0021

7 0. 0020

8 0.0021

9 0.0028

10 0. 0062

11 0.0129

12 0.0169

13 0.0S81

14 0.0127

15 0.0027

16 0.0019

17 0.0029

18 0.0039

19 0.0048

20 0.0n202

21 0.0111

22 0. 0270

23 0.1015

24 0.2107

25 0.1843

26 0.2272

27 00762

SYSTEM TOTAL =

REGION FISSIONS

3.82159E-03

1.E2875E-02

1.81087E-02

7.43364E-03

2. 2903,E-03

1.92991E-03

1.89(55E-03

1.94380E-03

2.639448E-03

5.70684E-03

1.19819E-02

1.57150E-02

1.49765E-02

1.17814E-02

2.53721E-03

1.75894E-03

2.66520E-03

3.58287E-0)3

4.46800E-03

1.87404E-02

1.02892E-02

2.50763E-02

9.41627E-02

1.95465E-01

1.70920E-01

2.10732E-01

7.06463E-02

9.27557E-01

PERCENT
EEVIATIOr;

2.2205

0.8700

L) . 5062
0.7528

0.5584

0.4310

0.4214

0. 5120

0.5738

0.5540

0. 5434

0.5901

0.7211

0.6073

1.0023

1.3997

1.8406

1.8401

1.3701

0. 8243

1.2914

0.8781

0.4969

0.3094

0.3838

0. 3707

0.6653

0.1468

ABSORPTIONS PERCENT
DEVIATION

2.23872E-03 1.0019

8.02928E-03 0.5007

7.03114E-03 0.5755

3.50477E-03 0.7521

2.40799E-03 0.4834

4.08883E-03 0.3925

4.61079E-03 0.3581

6.93673E-03 0.4313

1.08006E-02 0.4894

1.67942E-02 0.4655

2.73418E-02 0.4594

2.90498E-02 0.5221

2.96920E-02 0.6243

4.24296E-02 0.5074

8.66856E-03 0.7845

5.16806E-03 0.9238

3.52185E-03 1.0888

3.66608E-03 1.1653

5.84850E-03 0.8953

2.29555E-02 0.5788

1.00103E-02 0.8827

2.31897E-02 0.6229

9.15781E-02 0.3251

1.86579E-01 0.2124

1.61167E-01 0.2326

1.99426E-01 0.2298

6.77221E-02 0.3877

9.85278E-01 0.0400

SKIPPI NG 3 GENEPATIONS

LEAKAGE PERCE0 T
EEVIATION

1.15305E-04 17.5481

2.007026-04 10.4431

G.30226E-04I 0.7840

3.81020E-04 q.1521

5.72032E-04 7.708C

1.56004E-03 4.7185

1.76478E-03 4.2262

4.11684E-04 0.1129

4.31467E-04 8.9926

4.62936E-04 7.9790

4.15735E-04 8.2827

2.05027E-04 10.q580

2.20158E-04 11.3033

2.55644E-04 11.0784

1.32162E-04 15.6621

6.54276E-05 20.1921

4.77522E-05 24.4371

3.29000E-05 29.7861

5.72786E-05 22.5666

1.84537E-04 12.2584

5.76837E-05 23.1358

1.56659E-04 11.8902

1.41312E-03 3.5432

2.86114E-03 2.3289

1.77367E-03 3.1578

1.38539E-03 3.3467

1.95343E-04 8.,185

1.95467E-02 1.1479

ELAPSED TIME 10.11817 MINUTES

RAN8 DOM NUMBER=, 3F140C717467
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LWT ANALYSIS; WI7XI7 OFA ASSEMBLY; NO WATER IN GAP

FREQUENCY FOR GE6EP.ATIONS 4 TO 303
0.o•306 TO ':6523

':8523 TO -,.0849
0.8r49 TO 0(.8776
0.8776 TO 0.09l)2 .........
r 8902 TO 0.9 2..............

0'.9029 TO n.915 .
L'09155 TO 0.921 .
0.92p1 TO 0.940P .......

0.9440 TO .9534 ........... .......................

'.9534 TO 0 , I ............. I.............

0.9881 TO 0.97E7
0 97 8 TO C-, 9ql 4 . .

0.9014 TO 1 . 0]040

0.8390 TO 0.8522
0.8523 TO 0.8E49
0.8649 TO 0.8776
0.8776 TO 0.6902
0.8902 TO 0.9028
U.9028 TO 0.9155
0.9155 TO 9.3281
6.9281 TO J.9408
0.9408 TO 0.9534
0.9534 TO 0.9661
0.9861 TO 0.9787
0.9787 TO 0.9914
0.9914 TO 1.8)040

0.8396 TO 0.8523
0.8523 TO 0.8649
0.8649 TO 0.9778
0.8776 TO 0.8902
0.8902 TO 0.9028
0.9028 TO 0.9155
0.9155 TO 0.9281
0.9281 TO 0.9408
0.9408 TO 0.9534
0.9534 TO 0.9661
0.9G61 TO 0.9787
0.9787 TO 0.9914
0.9914 TO 1.0040)

0.8396 TO 0.8523
0.8523 TO 0.8649
0.8649 TO 0.8776
0.8776 TO 0.8902
0.8902 TO 0.9028
0.9028 TO 0.9155
0.9155 TO ).9281
0.9281 TO 0.9408
0.9408 TO 0.9534
0.9534 TO 0.9661
n.9661 TO 0.9897

0.q787 TO 0.9914
0.9914 TO 1.0040

FREOUENCY FOR GENERO.TIOVS 79 TO 303

FREQUENCY FOR GEIJERATIONS 154 TO 303

FREQUENCY FOR GEIEPHATIONS 229 TO 303

CONGP-ATULAT1ONS0 YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 10.11817 MINUTES
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Figure 6.6.1-4 CSAS Input/Output for NAC-LWT with PWR Fuel - 3.5% Enrichment -
Most Reactive Accident Condition Configuration

rPIMARY MODULE ACCESS AED INPUT RECORD ( SCALE EP.IV E 5/0'3/2 - 09:06:37
MODULE CSAS28 WILL BE CALLED

LWT ANJALYSIS; W17:.:17 ,FA ASSEMBLY; WATER IN GAP
27GROUPIIDF4 LTTI CECELL
UO2 1 0.95 29. 92235 3.5 92231 96.5 END
ZR 5 1.0 293.0 END
H20 3 1.0 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB 6 1.0 293.9 END
H20 7 1.009 293.0 END
H20 8 1.000 293.0 END
H20 9 1.0 293.0 END
END COMP
S UAREPITCH 1.2599 0.7844 1 3 0.9144 5 0.8002 9 END
LWT ANALYSIS; W17x17 OFA ASSEMBLY; WATER IN GAP
READ PAPRA8M RUN=YES PLT=NO TME=5000 GEN=303 NPG=1009 END PAPAM

READ GEOM
UNIT 1
COM='FUEL PIN CELL - WITH H80'
CYLINDER 1 1 0.3922 20182.88
CYLINDER 1 1 0.4001 20192.88
CYLINDER 2 1 0.4572 21'82,8
CUBOID 3 1 4P0.C299 2P1B82.88
UNIT 2
COM='WATER ROD CELL - WITH HRO'
CYLINDER 3 1 0.1715 2P182.88
CYLINDER 2 1 0.6121 21192.8
CUBOID 3 1 4P0.G299 2P182.88
GLOBAL UNIT 9
APRA Y 1 -10.7083 -10.7083 -182.88
CUBOID 3 1 4P11.2776 20102.88
CYLINDER 4 1 16.891 2P182.88
CYLINDER 3 1 16.9863 2P182.88
CYLINDER 5 1 18.891. 3 20P82.88
CYLINDER 6 1 33.4963 2P182.88
CYLINDER 5 1 36.5443 2P182.88
CYLINDER 7 1 49.2443 2P182.88
CYLINDER 5 1 49.8539 212.48 -192.16
CYLINDER 6 1 49.8539 212.48 -199.78
CYLINDER 5 1 49.9539 212.48 -208.67
CUBOID 8 1 4P81.0000 243.00 -240.00
END GEOM
READ ARRAY
APRA=l NUX=17 NUY-17 NUZ=I FILL

340I
501 2 291 2 2R1 2 5F.1

3R1 2 9R1 2 301

1781
2R1 2 201 2 2R1 2 201 2 201 2 101

34R1
2R1 2 2R1 5 291 2 2R1 2 2R1 2 291

34R1I
2R8 2 21 5 281' 2 2RI 2 291 3 2R1

17RI
301 2 9R1 2 3R9

5R9 5 201 2 2R1 2 5R1
34R1

END FILL
END ARRAY
READ BOUNDS ZFC=VAC ':"F-VAC END BOUNDS
END DATA

SECONDARY MODULE 000909 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CFU TIME USED 1.22 (SECONDS)

SECONIDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 9. CPU TIME USED 13.07 (SECOIIDS.

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0'2.14 (SECONDS)

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 941.09 (SECONDS)
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*. FROGRAN VERIFICATION INFOPR4ATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PFOGORANI: CSAS

CREATION DATE: 03/0R/9F

VOLUIIE: ENGJ

LTIBPARY.: G: \Sr:ALE43\WIN__IT\EAYER

PRODUCTION CODE: CSAS

VERSION: 3.1

JOSNAMIE: SCALE-PC

DATE OF E:'MECUTION: :,/
2

3/9e

TIME OF EXECUTIOI: 03:11:03
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LWT AINALYSIS; W17:-:17 OFA ASSEMBLY; WATER IN GAP

.... PROBLEM PAPJAMETERS ....

LIB 27GROUPNDF4 LI BRARY
MAY A MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
17M 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE B11/ DO NOT REAR/SEAD OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

... PROBLEM COMPOSITION DESCRIPTION ""..

SC UOG STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.9500 VOLUI.E FRACTION
ROTH 10. 000 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MI::TURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 3.500 WT%
9223 9E6.500 WT%

B01r 2.00 ATOMS/MOLECULE
END

SC ZR STANDAR D COMPOSITION
DO: 2 MIXTURE NO.
VF I . (BOOS VOLUME FRACTION
ROTH 6. 490- THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICR 1 I/1 MIXTURE/COMPOUIND
TEMP 93. 0 DEG FELVIN

40000 1 . 00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX: 3 MIXTUPE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.c-99' THEORETICAL DENSITY
HEL 2 NO. ELEMENTS
ICP 1 0/2 MIXTUPE/COMPOUND
TEMP 2-0.0 DEG KELVIN

1 " 0{q .50 ATOMS/MOLECULE
POSE 1.00 ATOM/MOLECULE

END

SC AL STADDADR COMPOSITION
MX 4 MIXTURE NO.
VF 1 . 0000 VOLUM4E F PACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1 .00 ATOM/MOLECULE
EN4D

SC SS304 STANDARD COMPOSITION
MKX 5 MIXTURE NO.
VF 1 .0000 VOLUME FRACTION
ROTH 7.09200 THEORETICAL DENSITY
HEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 203.0 DEG KELVIN

04004 19.000 WTB

25055 2.000 WTB
c204 60. 500 WTT

29304 .50(0 WT'
ENO

SC PR STANDARD COMPOSITION
MX0: MIX*:TURE 10.
VF 1 . 0000 VOLUME FRACTION

ROTH 1 .3440 THEORETICAL DENSITY
IVEL IB. ELENEITS
IC R 0 1 IA 10R0 REi/COM FOUND
TE IL DEG KELVIIN

0 CC, 1 .00 ATOM/MOLECULE
END

SC IH0 STPJILAPOD C,0MYOSITIOII
0 7 MIXTIOURE N0.

VF I ......... VOLUME FPA'TI011
R :THO THEuFETIOAL DEN]SITYf
IEL IS. ELEMEITTO

1' 1 5.1 MI'*:TUE/, COMPOUIIL.
TEMF . 23 FELVIN1

I c1.00 ATCMS/IOLECULE
1 1 'I.S ATOM/MOLECfLE

END

S N- H-0 STAIDAPLD COMPOSITION
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SM:* 8 MIXTURE NO.
VF I . 0000 VOLUME FR-ACTION
ROTH 0.99E2 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS

ICP I 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2. 0 ATOMS/MOLECULE

8016 L-.O0 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 9 MIXTURE 10.
VF I . 0000 VOLUM-1E FRACTION
ROTH 0.9982 THEORETICAL DENSITY
IIEL 2 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
H016 1.00 ATOM/MOLEC-ULE

END

... PROBLEM GEOMETRY ....

CTP SQUAREPITCH CELL TYPE
PITCH 1.2598 CM CENTER TO CENTER SPACING
FUELOD 0.7844 CM FUEL DIAMETER OR SLAB THICKNESS

MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.9144 CM CLAD OUTER DIAMETEP
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 0.8002 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL
ZONE 2 IS GAP
ZONE 3 1S CLAD
ZONE 4 IS MOD

0
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LWT ANALYSIS; W1717 OFA ASSEMBLY; WATEP IN GAP

T...................I Y.... ...... . ................... ... ............. .... ............ ............
...... ~............ ,. . ................... ... .. . . . . . . . . ....................... .......... ...................

........... DATA LIBRPikB INFORM4ATION .......... ...

UNIT
IH I1BER

VOLUM1E
NAMEDATA SET NAME UNIT FUIICTI ON

89 G:\scale43\DATALIB\FT89F001

RU G:\scale43\DATA-LIB\FT82FO01

STA14DAD COMPOSITION LISRAfY

CROSS SECTION LIBRARY

11 D:\PROJECTS\BU85-C-I\pwrfin02\T7HX2M\FTTTFO0 SHORT CROSS SECTION LIBRPAPY

HE" 90 D:\PROJECTS\BU85-C~l\pwrfin02\17HY2M\FT90FO0 INPUT DATA DIRECT ACCESS

. .. .. . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . .

STANIDARD COMPOSITION LIBPRAY DATA "

*.. UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89F001

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBPARY

637 STANDARD COMPOSITIONS, 490 NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

" CREATION DATE: 6/30/95

CROSS SECTION LIBPARY DATA

UNIT NUMBER : 82

"'" DATASET NAME : G:\scale43\DATALIB\FT82FO01

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED ON ENDF-B VERSION 4 DATA
COMPILED FOR NRC 1/27/89

* LAST UPDATED 08/I2/94
L.M. PETRIE - ORNL

........ j IO'S WERE USED BEFORE READING KENO V DATA .......

........ , IO'S WERE USED READING THE ENDO V ýAPASAIETER DATA .....

..... . DATA READIIlG COMPLETED -- . ........

........ j IO'S WERE USED PEEPARIISG THE KENIO V INPUT DATA ......

........ "I IO'S WERE USED LOADING THE KEllO V DATA ........

........ IO'S WERE USED LOADING THE DATA --------

........ I0 I'S WERE USED CHECKING THE FEND V GECI-WTRY DATA ........

..... RESTART DATA HAS BEEN WRITTEN ON UNIT 95 -..R .

........ 0U IO'S WERE USED WRITING THE KENO V - CSAU DATA ........

........ 0 IO'S WERE USED PROCESSINIG CSAS INPUT DATA ........

CONTPOL MODULE CSAS25 IS COMPLETE.
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LWT ANALYSIS; W17:17 OPA ASSEMBLY; WATER IN GAP

.... NUMERIC F'A.IETERS

.* TME MI tr':IMUI PR:OBLEM TIME (MIN)

*.. TBA TIME PER GENEPRATION ;MIIIJ; .5 . *

GEN NUMBER OF GENERATIONS 3(3

NPG NUMBER PER GENERATIONI 10005

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA I-D CROSS SECTIONS 1

•* INBK NEUTRON BANIK SIZE 1025

*INB EXTRA POSITIONS IN NEUTRON BAIK 0S

"FSB FISSION BAlIK SIZE 100 C

:1FB EXTRA POSITIONS Il1 FISIhON BAlIK Y

WTA DEFAULT VALUE OF WEIGHT AVERAGE O.5uSuS

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIA!N ROULETTE 0.33333

RND STARTING RAN1DOM NUMBER BB827100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

* NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

* .* BINARY DATA INTEPFACE fES
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LWT A.IALYSIS; WI7XI7 OFA ASSEMBLY: WATER IN GAP

...... LOGICAL PAPAMETERS ......

Pull

FLX

SHU

MEU

CRU

MKH

CKH

FMH

HHL

AK-:

XHSI

XS2

KA P

PRI

P1D

EXECUTE PROBLEM AFTER CHECKIING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIFLICATIOI

COMPUTE MATRIX K-EFF BY UNIT NUSBER

COMPUTE COFACTOR K-EFF BY UNIT NIUIUBEP

ERINT FISS PROD MATRIX BY UNIT HIUM4BER

COMFUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NIUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YES

NO

110
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDNl

TIUB

MEP

CKP

FMP

MKA

CKA

FRA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUF

COMPUTE IATRIX K-EFF BY UIIIT LOCATI]II

COMPUTE COFACTOR K-EFF BY UNIT LOCATIYON

PRINT KISS PROD MATRIX BY UIIIT LOCATIOII

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARFAY fIUIBER

PRINT FISS PROD MATRIX BY AKPAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO

110

YES ...

110 - "
Nn..

NO

NO

NO

NO

NO

NOG"

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

...... DATA READING COMPLETED E ........
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LWT ANALYSIS; WI17XI7 OFA ASSEMBLY: WATER IN GAP

...... ADDITIONAL INFOPMATION ...

NUMBER OF ENERGY GROUPS -7

1O. OF FISSION SPECTRUM SOUPCE GPOUF I

NO. OF SCATTERING ANGLES IN :SECS

ENTRIES/IEUTRON IN THE NEUTRON SANK 16

ENTRIES/NEUTRON IN THE FISSION BA5Ni: 9

NUMBER OF MIXTURES USED q

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFEREJNTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 19

NUMBER OF GEOMETRY REGIONS USED 19

LARGEST GEOMETRY UNIT NUMBER 9

LARGEST ARRAY NUMBER I

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

lUMBER OF UNITS IN THE GLOBAL X DIR.

NUM4BER OF UNITS IN THE GLOBAL S DIR.

lUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MA-XIMUM HOLE JESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

IES

1

17

17

YES

NO

0

0

NO

IX BOUNDARY CONDITION VAC -v BOUNDARY CONDITION VAC -

-Y BOUNDARY CONDITION VAC -Y BOUNDARY CONDITION VAC

Z* BOUNDARY CONDITION VAC -Z BOUNDARY CONDITION VAC
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............... ÷ . . ................................. ......................... ....... - ......

* -. LWT ANALYSIS: WIlXI7 OFA ASSEIMBLY; WATER IN GAP ...

... .... SPACE AND SUPERGPOUF INFOPIIATIONI

1 " 10 1) WORDS IS THE TOTAL SPACE AVAILABLE.

" 2H457 WORDS WERE USED FOP NON-SUPERGFOUP STORAGE. " "

71543 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

599759 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SURERGROUpS.

71483 WORDS GF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

-, 1172 WORDS ARE NEEDED FOR THE LARGEST GSOUR. -

29845 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

42059 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

42144 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

* * STARTING ENDIIIG XSEC ALBEDO TOTAL
* SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

* 1 1 27 2597 0 13542

........ 0 IO'S WERE USED IN SUPERGROUPING ........

........ 0 U O'S WERE USED LOADIIIG THE DATA ........
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MEDIA BIAS
htUM I DREGION

LWT ANALYSIS: W]7517 OFA ASSEMBLY; WATER II GAP

GEOMETRY DESCRIPTION FOR THOSE UIITS UTILIZED IN THIS PROBLEM

----- UNIT I

FUEL PIth CELL -

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CUBOID

WATER ROD CELL

I CYLINDER

2 CYLINDER

3 CUBOID

WITH H20

I

21]

31

- WITH H20

3 1

2 1

3 1

PADIUS

P-ADI US

RADI US

+NS D

0. 39220

0.4,0010

0.45720

0.R2990

+Z = 182.88

,z 18' .H

+Z = 182.88

-X =-0.R2990

-102.88 CENTERLINE IS AT :

-Z

+Y

-l82.88

-180.88

0. 62q99

UNIT

CENTERLIME IS AT X

CENTERLINE IS AT E

-Y =-0.62990 +Z

CENTERLIME IS AT X

CENTERLINE IS AT X

-Y =-0.62990 +Z

1 ARRAY NUMBER

2 CUBOID

3 CYLINDER

4 CYLINDER

S CYLINDER

G CYLINDER

7 CYLINDER

8 CYLINDER

9 CYLINDER

10 CYLINDER

11 CYLINIDER,

12 CUBOID

3

4

3

5

6

5

7

5

C.

5

RADIUS

RADI US

+ X

RADIUIS

RAD I US

RADIUS

RADIUS

RADIUS

PADIUS

RADI'IU S

).57150

0.C1210

0.62990

IS. 708

11.278

16.891

10.988

i8.881

33.496

36. 544

49.244

49.854

4q. 854

4S.854

+Z = 182.81

+Z = 182.H8

-x =-0.62990

-Z = -182.88

-. = -102.89

+Y = 0.62990

... 'T ...... 9 GLOBAL ...........
UNIT 8 EXTERIJAL TO LATTICE I

+7

+2 =

+2 =

+ z

+1 z

+2 =

+2 =

+7

-IC'. 708

-11.27e

182.80

182.88

182.88

182.88

182.88

182.88

212.46

212.4e

212.4e

+Y

+Y

-Z
-Z

-Z

-Z

-Z

-Z

-7

- Z

10.708

11 . 278

-182.88

-182.88

-102.81

-182.88

-182.88

-182.88

-192.16

-19q.78

-208V. 7

01.00'0

-Y = -10.708

-Y = -11.278

CEITEOLINE IS

CENTERLINE IS

+Z

+2

AT X

AT X

u. ('000'

0.00000

0. 00000

182.88

0.000,30

0. 00000

182.88

182.88

182.88

0. 00000

0. 00000

0.00000

0.00000

0.00000

0.00000

0. 00001'

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLIIE IS AT

CENTE8LINIE IS AT

Y = 0.00000

Y = 0.0000

Y = 0.O00UO

-Z = -182.88

y = 0.00000

-Z= -182.88

xX

-Z

-Z =

y =

y

y=

y=

y=

y=

y=

y=

y=

-182.88

-182.88

0C. 00000

0.0O00U

0.O00000

0.00000

5.00000

0.00000

u. OO000

'.00000

0.'0000'

8 1 X' - Il.000" -X = -81.000 -42.000 +Z - 243.00 -Z = -140.U0
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LWT ANALYSIS; W17>:lY OCA ASSEMBLY; WATEP IN GAPF

UNIT OF.IE1TATIO1 DESCRIFTIOII FOR ARPRAY I

- TO 17 LEFT TO RIGHT , ROW I TO 17 BOTTOM TO TOPZLAYIER 1,

111 112

111211

111111

112112

111111

111111

111112

111111

111111

112112

111111

111211

111112

111111

111 111

11111

11211

11111

11111

11211

11111

11111

i1111

11111

11111

11211

11111

11111

11211

11111

11111

i

I

2

1

I

1 1

1 1

1 1

12:

1 1

II1

1 1

1 1

1 1

1 1

1 1

11!

1 1

1 2

1 1

1 1

1 1

1

11!

211

1 1

1 1

211

~11
1 1

211

1 1

1 1

1 11

1
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LI4T AIIALYSIS; WI 7 F7 A ASSEMBLY: WATER IIl GAF
VOLUM ,ES POPF THOSE UNITS UTILIZED ISI THIS PROBLEMI

GEOMETF Y

11ITT P EGION PEGI Oil VOLUME

1 1 1,7 I5E+T'2 C *'3~~~7. 1-2- M,0 1.H 3
3 3 .629CE+('l CPI'3S

3 4 3 . SE+SSCDI''

1 4 S 3,.E 2 4 .E214-

" 5.•.217E+UT CM'*

3 7 1 . 79E+ C* 3

SURP.OUTIE'III1D GEOMETPS VOLUI'CIMES - GE SOETP' FEGIOlI

CUMULATIVE
VOLUMlE

1.76751E+02 CII 3

1.63543E+02 CM*'3
2.40192E+U B-1-J

5 .80 q96E+02 ,-H-

3,. 753100-E+1)2 ,1-11 " 3
E. 3l '51 'E+' CM'3

3531,UNE+132 C14--1IS A 6E+i02 ClMEI

ISAll -PRAY" PLACEMENT EOUSEDAPY P•EGIOT

4

15

11

12

1 4'

11

11

12
13
13
15
36
37
15
19

1.,7763E+05,1. E+125JE5N

.709l72E+0
1.85323E+S1

P 79177E+(5

I.E93E+06

5 S l6'E + '34
4 U 145E+04

9ý.38745E÷06

CM *"

CM' '*3C14" , 3

CM* '3

CM* +3
CMH .3
CM: '3
CM 3
C14 * 3

CM* 3
CM *3
CM'3

1.6l76E+0(5
?13076E+ 5

3.154 6E+05
4 .1'0U1E+S5

1.5'457E+S6
.7863, 4E+S

3.15949E+06
3.21 89E+0r,
3 .234(E+36
1.'6759Es 7

7M' 3

CM'' 3CM' 3

CM3 S
CM'3
CM* S

CM' 3
CM, 3
CM: 3
CM" 3
CM' '3

UNIT USES REGION MIXTURE TOTAL VOLUME

264

4

I 4.B662BE+54 CM''3
- 1.59B75E553 CM''S
- 1.43497E+34 CM":3
3 q. 9413E+,4 CM' 3

3 9.53825PE+S3 CM' *3
I 1.39344E+S3 CMM'3

S 3. 74947E+S3 CM''3

25

11

4

7

1.C77C'P+S5
3 C81S3E+ 04
4 1.417C5E+05

5 F7+ 'E1U
P 7.5377E+04

6 .79177 +)4
7E +0'5

7 1.S5193E+56
5 3.7-996E+S5

5 .94145E+0)4
B8 q 39745E+5)6

CM" S
CM*'3
CM**3
CM* 3
CM'' S

EM*
CM*'

CM'
CM*'3

CM:'3
CM''

3

TOTAL MIXTUPE VOLUMES

lII:':TUBRC

4

TOTAL VOLU•IE

4 .' 7 E+S14 CM
I 5•23 E+,4 CM'3

C1"7C9Es' M

3 4 453'E+r,-5 CIA ...1. 41675CE+I'5 .-I. "

i . 5 9 E+(1 H

3p745E4sI' C' -3
1: . 1 : 75E+103 OM

MASS 0G1
4 .95841E+05

1 .'P4c+E+7

1 -49I4E+P+6

937028E+'6
1 e-5-SZSE+ 0,3

- ' 'BSIATSI1NG IIIFOPS4ATIONI

A DEFAULT WEIGHT OF 5.50. WILL BE USEE' FOP ALL BIAS IS'S.

........ C., IO'F WERE USE' Ill BEE IC'-V BER'SPE TP.ACSII. G ........

...... '.( S'1 'R0 MIINUTES WERE USED FPOCESSING DATA.

Vi'LU'lE FP-ACTI'I'l 7SF FISSILE 14-.TEPIAL IT THE CCOPE- -. 76143E-01

STA•T TYPE ' WA14AS USED.

THE TIESTCTF52h WEFE STAPTETS WITH A FLAT DISTFIEUTIrl IIA CS. UBOID DEFITEDE'fPT:
+ . l_'S'363E'rT -7=-I.ST70-iE+S1 +7= 3.575;5E+S1 -5=-.' 5755E.-r , +-- 1. I IS.B:E -,=-3.SS4SE+52

THE FLA'S T, START TIRESTRIYP. Ill THE REFLECTOF WAS TUPJJED OFF

C1.1S13S17 MIIIUTES WEFE pErIIIFED F' OD STA:TITT'S. TOTAL ELAPSED TIME IS ).12,09 -I-IIIUTES.
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LWT AN4ALYSIS; W117:217 OVA ASSEMELO; WATER 114 GAR

GENERATION

10

12

3
4
5
6
7

1019

20

1
23
14
15
16
17
1 8
19

29

25

231

34
35

26
27
28
39
40

41
34
35
36
37
38
39
40
51
42
43
44
45
46
47
48
59
50
51
52
53
64
55
56
57
58
59
60
61
62
63

67
65
66
67
68
69
70
71
72
73
74
75
76
77
78

9

84
8(1

81

84
85

90

91

GENERATION
K-EFFECTIVE
q.519106-01

9.40984E 1
9.54190E-01
9. 40265E-01
9. 16672E-01
9.404536-01
9.34613E-01
9.30026-501

9. 3834E-01
8. 92036-E01
9.11589E-01
9.15566E-01
9.53711E-01
9.35356E-01
9.37142E-01
9.37905E-01
9.29604E-01
9.2,7469E-01
9.29994E-01
9.46117E6-'I
9. 12522E-01
9.43921E-01
9.57911E-01
8.94522E-01
9.25850E-01
9.113036-01

9. 21 95E-' 1
9.35677E-01
9.32110E-'1
9.1 6956E-01

9.181426-01
9.52791E-01
9. 209006-RI
9. 29466E-01
9.66663E-30
9.36899E-01
9. c3279E-01
9.28671E-01
9.62627E-U1
8.95883E-01
9.0 6233E- 0
9. 15541E-01
9.72554E-01
9. 38366E-01
9.32599E-01
9.88065E-01
9. 33628E-01
9. 52331 -n1
9.32474E-01

9. 9C. 13E6-01
9. 64448E-01
9. 41027E-01
9.11936-501
9.08637E-01
6. 47154E -'1
9. 204 31E-01
9.27528E-01
9.16484E-01
.E 86036-01

9.62017E-01
9.47144E-01
9.04490E-01
9.40984E-01
9.52704E-01
9. 07223E-01
9.30334E-01
9.25560E-01
9.66495E-01
9.41208E-01
9.33999E-01
9.71056E-01
8.98156E-01
9.80005E-01
9.131,67E-01
9.70327E-01
9.31805E-01
9 .5 2 2 1 36 -1' "
9.47160 E-00
8.937016E-Ri
9. 472246_6 I

6. E4 96446-I1l9.256496-01

.014 2E-0 1
3.20041E-01
6.826996E-)1
9.231406-11
9.143 337E-01
9.2R753E-01
9.25355E-01
9.33163E-01
q. 25500E-01

ELAPSED' TIME
M-INUITES

1. 0650(E-]I

2. 225OE-01
2.57167E 01
2.4I167E-51

2. o5UUUE-UI
3. 50+233E-0
3.42167E-01

4.266676-01
4 .62333E-01
4. 5333E-01
4 5 133RE 0615. 3000ýE0E-O
5 623006E-01

g 3003E- 01
6 .9436E-01
6.6466776 01

6. 97500E-01
7. 30500 E-01
7. 6300E-61]
7 97333E-01

8.32167E601
8. 660UE- 01
8. 9,33E -01
9. 3367E-01
0. 665+06-01

1 . 00333-E6-
1.6 3717E+00
1 . 071006+00i
1. 10583E+00

1.13967E+6U
1. 17510E+6
1 . 2093 36+00

1.244Il06+40
1. 2 O7"0E46O
1.31297E640
1.34067E+40
1i. 37867E+0
1.4 1250E+04n
1.4445(0E40
1.40533E+00
1.53500E+00
1.54800E+00
1.5581800E+00
1. 61667E+60
1. 65150E+00
1.68617E+00
1.72101+I00
1. 75300E+00
I.76517E+00
1.81900E+00
1.b513E6+00
1. 60g583E+00
1.92050E+00
1 .95533E+00
1.98633E+00
2.?2033E+00

2.00533E+'O0
2. 12017E+00
2. 5217E+00
2. 18700E+0L
2. 2217E6+ 00
2. 25567E+11(
2. 200506+lI1I

2.222506E+6
2.35636E+O0
2. 3+117 E+ 0'

2.'42503E+00
2. 4, e3E+00
2.4 967E+60
2.52383E+00

58067E6.n

'56150E+6-5+

C. 6 33E+In

2.69 3E+r,0
6_" . 7 '17 + 00l1

,75 91E+U'4
2.7ý 11 7E+,)ý0

.- 117 6- IE+I

2. 551"O+06<0

3.U245 E+00

3. 0575+6+C04

3.12E33¢1+0C

3. 1'40017u02

AVERAGE
1<-EFFECTIVE
1.00000E+00

1 .000006+00
6.54160E-01
0.47237E-01
9.37049E-01
9. 3796OE-01
9.37262E-01
9.36073E-01
9.36398E-01
9. 309526-01

9.28711E- 1
q.27399C-01
9. 29709E-01
9.30173E-1l
9. 30707E-01
9.31222E-01
9.3 1l1 4E-_ L
9.3044E -01

9.30422E-01
9.31294E-01

. 303065E01

0.30969E-01
5.32269E-6
5. 3175536E

9.30348E-06
9.29555E-_"
9. 2918OE- 1
9.29430E-0

9. 2953'E-_1
9.296060E-01

9.297536E-0

9. 2922 901
9. 29627E'26
3_. 343706-01

. 30021E-01
9.28940E-01
9. 29807E-01
q.70694E-01
9.39770E-01
9.29174E-03
9.28634E-01
6.29900E-01

6.30101E-01
9.3116(6E-0
9.31476E-01
9. 31523E6-01
9. 3197 6E-01
9. 31989E6-01
0.31716E-01
9.32384E-01
9.32557E-01
9.32152E-01
9. 31700E-01
6.31992E-01

2.1779E-01

9.317 00E-01
0.31429E-01

.70678E-91

-. 31218E-01
-. 314886-01
9.31038E-01
9.31201E-01
g.31546E-01

I.3112E:-01
9.314 9E-01
9.31063E-01
9. 316006-01

6.317436-01
9.31776E-01
6.323456-1U
9+.1714E-01
+.32334E-01

32126E-01
.32 49E:01

9. 3''638E-01

.30E-01

9'.32575E-nI
'.3'7'3E-01
9 93E-n1

9.3274E-01

9.32335E-01
0.31746E-01

9. 3107386-01

0.31776E-l1
9.21741E6-01
6.21(27E-01
6.710046-01
9.316156-01

AVG K-EFF
DEVI AT ION

0.0 00006E.00

o. O000OE6-00
O. OOOOOE'00
6.95261E-03
I .0506E-02
7.7993E6-03
6. 06547E-03
5.09798E-03
4.32082E-03
6. 69006-03
6.27656C-03
5. 76527E-03
5.69999E-03
5.22466E-03
4 .83580E-03
4. 50651E-03
4. 196726-03
3. 98165E-03
3.74020E-03
3.63256E-03
3. 57523E:03
3.45941E-03
3.53151E-03
3.77910E-03

3.61684E-03
3.55262E-03
3.428906E-03
3. 30303E-03
3.17990E-03
3. 090956-03

3. 01196E-03
3.01959E-03
2.693275E-03
2.0839636-03

2.97677E-03
2.09874E-03
2.92 110-03
2. 8388E- 03
2. 90017E-03
2.96774E-03
2.95301E-03
2. 89835E-03
3.02122E-03
2.95529E-03
2. 88633E-03
3. 11194E-03
3.0 4237E-1o3
3. 00969E-03
2. 94497E-03
2.89561E-03
2.91351E-03
2.85987E-03
2.83226E-03
2.81384E-03
2.77559E-03
2.73211E-03
2.68309E-03
2. 64871E6-03
2. 708096-03
2. 71529E-03
2. 8249E-03
2,67551E-53
2. 63633E-03
2. 61655E-03
2. 60347E-03
2.:562506-03
2.52424E-03

2.54301E-03
2. 50887E-03
2.47192E-03
2. 50147E-03
2+54501E-03
2.59947E-03
2.57713E-23
2.59489E-03
2.556 1E-03

53871E-03

512IE -03
2•4 70-03

+.505866-U3
2. 4203E-2.3

.458242E-03

5-75E-13
2.42740E-013
2.47055E-03
2.44311E-03
2.41812E-03
2.:39009E-03
2. 33606E-03
2.33605E-03
2.31129E-03

MATRI6:
K-EFFECTIVE
0. O00000+EO
O. O0000E+O0
0. 0000('+E 00

0. O0000-E00
0. O0006E-00
0,00000-E00
0. 00000E+O0
0. 000006+00

0. OOOOOE+00
0. 00000E+00
0.000006+000
0.000006+500
0. OOOOOE+OO)

0. 00006E+00O0 O0000E+OO
0.055066 + 00
0. O000(0E+00

0. OOOOOE+00
0. 000 0E4O0

0. O00000E+0
O. OOOOOE+O0
0. 00000E600
0.00006E+00
0. 0000E+0

0. 000006+000. OOO0OE+0O
0.00OOE+00

0. O +001E+00
0.00OOOE+00

0.O000006+00
0. 00000E+00
0. 400 06)+00
0. '000IE+00

'3. 00002E+0
0. 00006E+40

4,000006+00
0. 0000)E+00
0. 0000-E+00

0.004066E+0
0. 0002060E0

0. 000006+000. 0OOOE + 00

0.000006+00

0. OOIOOOE*O0

0.O000006+50

0.050000E+00
0. 00000E+00
0. 05000o+00
0. 00000E+00
0. O00000E00
0. 00000E400
0. 000OOE+00
0. O0000E+0
0 . 00000E+00

0. 000006-00O.O000OE+O0

0. 00O0006000. O0O0OE+00
0. 000000E+OO
0.00000E+00
0.00000E+00
0. O0000E+00
0. 0000E+00
0. O00(00E+00

0. 000006+000. O0000E+00
0' 00 00E+ o0

0.000006+000. 00000E+O
0. 00000E+00
0.500000E+00

O. 000000E+O

0. 005000g+o00.00O00E÷00
0 . O00006OEO0
0. 00O0 E+O0

0 .00000'6+000.0:000E+00

0.OOOO:0EuO0

0.00OO0'E+0
C'.O000 E+CO

4.0:000E-( 0

0.0COOEn00

O. O.00 '560UE÷ '
0:. 0001O (E1+, r0

0. 000006+00
O. 00006E+0)

In. 0: 0E-1,

0. 0('(0'0E+0C
0.000006+02'

MATRIXl 6-666
TDEVIATI ON-

C3. .)00'06E+ 07(0
0. 000006+00
O.O00050E+00
0. O00OOE+00
O0. OOOOE÷IO0O.0O0000E00
0. 8000OE+O0

0. '00006OE÷00

0.00O000E+00
0. 000000E+O
0. 000006E+0
0. 00000E600
0. 00OOOEO0
0. 00000E+00
0. 00000E+00
O . OOOOOE+O000. 00006E+00
0. 00006E+00

O.00000E+00
0. 000006+00O.0OO000E00
0. 00 00E+O0

O. OOOO0E +On
0. 0000 06E+S0o
0. 000 +0O 00
0. (in00(, E OO
0. 00050E+Ol

0 . OO00100E+O0
n . 0n0C00E+U00. 004006+00
0. 0OOOE-00
'. 0O000E+CI0

5. 000446+00

0. 000226+00
0.0O00006+00
0 . 00170060E+0

0 Con'. 0 EI (+ 0 0

0. 00000E+00
0. 00000E+000.400006+00

0. 004060+ 00
0. 00000E+00
0. OOOOOE+ 00

0. 000OOE+O0
0. 00000E+00
0. 00000E+O0
0. 00006OE+00
C. 00000E+00

0.500O006+00
O.00000E+00

O. O00 00E+00

0. O000 00EO00
0. 0000E+O0
0. 00006E+00
0. OOOOE+00

0. O00O00E+0
0. 00000E+00

0.0O00006÷00
O.O000006+00

0. ('00006OE
0. 00000E+O0
0. O0000E+ 00

0 . OOOOOE+OO

0. 000006+00O. OOOOOE+O0
O. O00OOE+00
0. 00006E+0O
0. O0000E-O
O.OO0OOE+00
0.0000F +06-0

O. OOOO0E+O0

0. 000000E+00
0. 00000E+00

O. OOCOOE+O0

0. 00000E+O0
0. 00'C00OE+O0
0. 00000E+00

0.00J0006+00

0.0OOOE+00
0. 00'OOE+O0

0. O000,060,0

2'. 0U00206-0

0. O0006.OE+

0. 0O(00E÷-,0

0. ,-i00U6E+0 10
0.04006E+O0
0'. 17O404E+O0.

0. 0000O6E+0
01. '70(100E +00

0.000006+-00
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93
94
95
96
97
98
99

]1(1

102
103
104
105
106
107
108
109
110
111
112
113

114
115
119
117
118

119
120
121
122

123
124

120
126
127
1 2e
129.

12u
131

1 31132

133
134
135
136

137
138
139
140
141
142
143
144
145
146
147
148
149
15O
151
152
153
154
155
156
157
158
159
16')
161
102
1 63
164
165
106
167
100

169
170
171
172

173
174
11c
176

177
179
179
1801
101

102
103
1,4
195
190

I 17007E-01
9.65543E 01
9 4 45E-01
9.0'5716-01

9.20498E 01
'.)07 7E651
''O3651E _1

9.74704E-01
9.7 E59IE-01
9. 621 3E-01

q 3Cn007E-61

. 34207E -UI
9._1 747E-01
9.53358E-01
9.29S7E6-01
9.(084316-01
8. 999716-01

9.16471E-01
9.29757E-01
9. 73557E-01
9. 111166-01
9.06848E-01
9.52387E-01
9.C6334E-01

I 14067E 01
9 . 1i0967E-0O1
9. 57862E 61
9 . 24976E-U1J

. 472 013E1

9.31745E-01
9. 64947E-01

. 495156E-01
9.2 1618E-0E

9.31552E 01

6. 3+7 9 E01

I 17843E6-1
59j3( 624E01
9.48993E-0 1

9 .73H819E-0 1
3' 7'+-6 1lS3 6456 6E

.7+6706-01

4 ;4 ý.49E:01
6328E 01

49 6560E06 1
9.3972E-01

9.55999E 01
9.20811E-61

9.4 597E6-01
9.24254E-01
9.C63811-01
9.43771E-01
8.05301E-01
9.22832E-01

9. 24198E-01

9. 2 6591E-01
9.14254E-01

. 93634E-01
9.31493E-01
9.415176-01
9.16•2246-91

9.42222E-01
9.02412E-01
9.16376E-01
9.57243-9-1
e.q53306-01
9.40781E-01
9.48603E-01
9. 50183E-01
-. 11662E-01
9. 36529E-01
9. 47q 0E-"1
q.'36 'E-01
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9.87333E+U0,
q. 9176C.7 E+ (0C

0. 970330+0'0
14. ('01 12E+01

1.00458E+01
1.00770E+01
1.01118E+01
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1.33793E-03
1.33044E-03
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KENO MESSAGE NUMBER K5-123
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LWT ANIALYSIS: W517-17 OFA ASSEMBLY; WATER IN GAP

LIFETIME = 1.000-5E-04 +OR - 2.94947E-0-17 GENERATION TIME = 3o 5312E-06 + OFR - .81779E-O8
NU BAR - Y.4357-E+00 ÷ OR - 855 iqUE-05 AVERAGE FISSION GROUP = 2.26571E+01 + OF - 5.041I1E-03

ENERGYlEV) OF THE AVEPRAGE LETHARGIY CAUSING FISSION = 1.40077E-01 + OR - S.25710E-04I

NO. OF INITIAL
GENEP.ATIONS AVERAGE

SEKIPPED K-EFFECTIVE

3 .93252 +

4 0.93249 +

5 0. 923255 +

6 0.93252 +

7 0.53251 +

e 0.93252 +

9 0.`l3250 +

10 0.932,4 +

11 0.53271 +

12 0.93277 +

17 0. 93267 +

22 0.193271 +

27 0.93290 +

32 0.93293 +

37 0.93295 +

42 0.93317 +

47 0.93278 +

52 0.93260

57 '.93279 +

62 0.93298 +

67 0.93301 +

72 U.93286 +

77 0.93249 +

82 0.93249 +

27 0.93291 +

02 0.03307 +

DEV I AT I OX

OR - 0.00134

OR - 0.00135

+ OR - 0.00135

OR - 0.00135

SOP, - 0.00136

OR - 0.0013r

* OR - 0.00137

+ OR - 0.00136

OR - 0.00137

OR - 0.00137

OR - 0.00139

OR - 0.00141

OR - 0.00143

OR - 0.00145

OR - 0.00147

OR - 0.00148

OR - 0.00148

OR - 0. 00150

OR - 0.00153

OR - 0.00154

OR - 0.00156

OR - 0.00157

OR - 0.00158

OR - 0.00160

OR - 0.000161

OR - 0.00164

0-7 PER CENT
I CONFIDENCE INTERVAL

0.93118 TO 0.53300

0.-3115 TO 0.93384

0.53120 TO 0.93390

0.53117 TO 0.93387

0.`2116 TO 0.93387

0.93110 TO 0.93381

0.03113 TO 0.93387

0.93120 TO 0.93401

0.q3124 TO 0.93408

0.53140 TO 0.93414

0.52126 TO 0.93406

0.93129 TO 0.93412

0.93147 TO 0.93433

0.53148 TO 0.93438

0.93145 TO 0.93442

0.13165 TO 0.93405

0.q3130 TO 0.53420

U.-93110 TO 0.93410

0l.92127 TO 0.93432

0.93144 TO 0.93452

0.93145 TO 0.93458

0.93129 TO 0.53443

0.03002 TO 0.93407

0.93089 TO 0.Q3409

0.53131 TO 0.93452

l'. 93143 TO 0.93472

95 PER CENT
CONFIDENCE INTERVAL

0.92984 TO 0.93520

0.92980 TO 0.53519

0.92985 TO 0.93525

0.92981 TO 0.95303

0.92580 TO 0.93523

0.92980 TO 0.935:5

0.92977 TO 0.93524

0.92951 TO 0.53537

0.92998 TO 0.93545

0.93003 TO 0.93551

0.92988 TO 0.93546

0.92988 TO 0.93554

0.93005 TO 0.93576

0.93004 TO 0.93582

0.93002 TO 0.93589

0.93021 TO 0.936,12

0.92981 TO 0.93575

0.92959 TO 0.93561

0.92974 TO 0.93508

0.92991 TO 0.93605

0.92989 TO 0.93614

0.92972 TO 0.93599

0.92934 TO 0.53564

0.92930 TO 0.93568

0.92970 TO 0.53613

0.92979 TO 0.93630

99 PER CENT
CONFIDENCE INTERVAL

0.52050 TO 0.93655

0.52846 TO 0.93653

0.92850 TO 0.93660

0.92846 TO 0.93658

0.92844 TO 0.93659

0.92843 TO 0.93661

0.92840 TO 0.93060

0.52655 TO 0.93674

0,.92861 TO 0.93682

0.52866 TO 0.93688

0.92849 TO 0.93685

0.92846 TO 0.93695

0.92862 TO 0.93718

0.92859 TO 0.93728

0.92856 TO 0.53735

0.92X74 TO 0,.93760C

I.92533 TO 0.93723

0.92809 TO 0.93711

0.92821 TO 0.83737

0.92837 TO 0.93759

0.92833 TO 0.93770

0.92816 TO 0.93756

0.92777 TO 0.93722

0.92770 TO 0.93728

0.92609 TO 0.93774

0.52814 TO 0.53801

NTI•,IER OF
HISTORIES

299000'

298000

297000

.96000

294 0'()

293000

291000

z86000

281000

276000

271000

'66000

2610'30

25560,0

.51 ('K

246000

241 ('0K'

236000

231000

'26000

211000

216000

211000
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LOT ANJALYSIS; 0172-17 OFA ASSEMBLY; WATER 10] GAP

1O1. OF INITIAL
GEREP-ATIJOIS AVERAGE

RFI PPEE' -EFFECTIVE
67 PER CEMT

DEVIATION CO1NFI DE NCE INTERVAL

[193515

0'. 3271

0. 93320

0.q3307

0. 93259

0.03251

0. 93203

0,.93187

0.63169

0.q3203

0.93219

0.93201

0.93200

0.93129

0.93134

0.930390

u.39065

0.933048

C.9q3on8

0.9q3030,

0. 93039

n.93055

0.93083

0.93107

0.93140

+ OR - 0.4016/

+ OR - 0.001C7

+ OP. - 0.00170

+ OR - 0.00173

+ OR - 0.00179

+ OR - 0.00178

+ OR - 0.00183

+ OR - 0.00185

+ OR - 0.00186

+ O8 - u.00191

+ OR - 0.00194

+ OR - 0.00199

+ 00 - 0.00203

" OR - 0.00204

+ OR - 0.00210

+ OR - 0.00215

+ OR - 0.00222

" OR - 0.00228

" OR - 0.00230

+ OR - 0.00239

+ OR - 0.001247

" OR - 0.00254

" OR - 0.00264

SOR - 0.00274

" OR - 0.00281

"OR - 0.00295

" OR - 0.00307

U.53149 TO u.0340Z

0.93104 TO 0.93438

0.53111 TO 0.93459

0.93146 TO 0.93493

0.93130 TO 0.93483

0.93080 TO 0.93437

0.93069 TO 0.93434

0.93019 TO 0.93389

0.09300)1 TO 0.93373

0.92975 TO 0.93357

0.92975 TO 0.93364

0.93004 TO 0.93402

0.93016 TO 0.93423

0.92997 TO 0.93405

0.92990, TO 0.93410

0.92914 TO 0.93344

0.92913 TO 0.93356

0.92068 TO 0.93323

0.92836 TO 0.93295

0.92809 TO 0.93286

0.92761 TO 0.93255

0.92776 TO 0.93283

0.92776 TO 0.93303

0.92781 TO 0.93328

0.92802 TO 0.93364

0.92912 TO 0.93402

0.q2833 TO 0.93447

95 PER CENT
CONFIDENCE IJITERVAL

0.92981 TO 5.93449

0.92937 TO 0.63005

0.92941 TO 0.93022

0.92973 TO 0.93667

0.92954 TO 0.93659

0.92902 TO 0.93616

0.92885 TO 0.93.17

0.92832 TO 0.93574

0.92814 TO 0.93559

0.92784 TO 0.93549

0.92780 TO 0.93558

0.92805 TO 0.93601

0.92813 TO 0.93626

0.92794 TO 0.q3609

0.92779 TO 0.93621

0.92700 TO 0.93559

0.92691 TO 0.93577

0.92640 TO 0.93551

0).926,06 TO 01.93525

0.92570 TO 0.93025

0.92514 TO 0.93502

0.92522 TO 0.93537

0.92512 TO 0.93560

0.92508 TO 0.936U2

0.92522 TO 0.93944

0.92517 TO 0.93097

0.92527 TO 0.93754

95 PER CENT
'2OIFIDENCE INTERVAL

0.02014 TO 0.93816

0.92770 TO 0.93772

.62770) TO 6.93793

0.92800 TO 0.93840

0.92778 TO 0.93836

0.92724 TO 0.93794

0.92702 TO 0.93800

0.92647 TO 0.93759

0.2628 TO 0.9374C

0.92593 TO 0.93739

0.9258C TO 0.93753

0.92607 TO 0.93800

0.92609 TO 0.93829

0.92590 TO 0.93813

0.93569 TO 0.93831

0.92485 TO 0.93773

0.92470 TO 0.93799

0.92413 TO 0.93779

0.92377 TO 0.93754

0.92332 TO 0.93703

0.92-67 TO 0.93749

0.92269 TO 0.93791

0.92249 TO 0.93830

0.92234 TO 0.93875

0.92241 TO 0.93925

0.92223 TO 0.93991

u.92220 TO 0.9400

NUMBER OF
H1ST1I ES

201 00')

1 90 81411

19113(01

186000

181000

170000

171 060

1660010

1610j11

1560010

1510 001

14001)

14 1(100,

136(,00

131000

126C000

121(0(0

116(000

11111010

10,600100

0 1000

96..00

q91.000

86100"

01000

760C'0
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LWT ANALYSIS; W17:17 OFA ASSEMBLY; WATER III GAP

SO. OF INITIAL
GE14-ERAT lONS

SKIPPED

232

237

242

247

252

257

262

267

272

277

282

287

297

297

AVERAGE
6-EFFECT IVE

0.93084 + OF

0.93145 + OR

7.9212'5 + OP.

0.93220 + OF.

093022 + OF,

0.92924 + OR

0.92900 + OR

0.92u96 + OR

0.92846 + OF

0.92867 + OR

0.92456 + OR

0.91466 + OR

DEVIAT ION

- 0.00309

0. r731

- '0.00335

- 0.00358

- 0.90369

- 0.00290

- 0.00428

- 0.001463

- 0.00572

- 0'.0f060

- 0.00675

- 0.00703

67 PER CENT
CONFIDENCE INTERVAL

0.92775 TO 0.93393

0.92826 TO 0.93463

0.92850 TO 0.93520

0.92862 TO 0.93578

0.92653 TO 0.93391

0.92534 TO 0.93313

0.92475 TO 0.93330

0.92433 TO 0.93358

0.92325 TO 0.93360

0.92269 TO 0.93467

0.91781 TO 0.93132

9.90,763 TO 0.92170

0.69724 TO 0.91100

0.89227 TO 0. 90731

95 PER CENT
CONFI DEUCE I OTERVAL

0.92466 TO 0.93701

0.92508 TO 0.93782

0.92515 TO 0.93855

0.92503 TO 0.93936

0.92284 TO 0.93760

0.92144 TO 0.92703

0.92047 TO 0.93758

0.91970 TO 0.93821

0.91803 TO 0.93890

0.91668 TO 0.94066

0.91106 TO 0.93807

0.90060 TO 0.92973

0.89036 TO 0.91787

0.88475 TO 0.91483

95 PER CENT
CONFI DENCE I NTERVAL

0.92157 TO 0.94010

0.92190 TO 0.94100

0.92180 TO 0.941E9

0.92145 TO 0.94295

0.91915 TO 0.94129

0.91755 TO 0.94092

0.91620 TO 0.94106

0.91507 TO 0.94284

0.91281 TO 0.94411

0.91069 TO 0.94666

0.90430 TO 0.94482

0.89356 TO 0.93577

0.88348 TO 0.92475

0.87723 TO 0.92235

N0.16ER OF

HISTORIES

71000

66000

01000

560,00

51000

46000

41000

31000

26903'

21000

11 Ourt'SOc)Oo0.90412 ,OR OP . 0.2 8

0.89979 + OR - 0.I1752
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LWT ANAl

PLOT OF AVER
THE LINIE PEPRESENTS K-EFF -

.9244
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I+ +

I5 +

*15 +

NAC International

=LYSTS; W17017 OFA ASSEMBLY; WATER IS GAP

PAGE N-EFFECTIVE BY GENEPRATION RUN.
[.9325 + OR - 0.0413 WHICH OCCURS FOR 303 GENERATIONS RUN.
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LWT ANIALYSIS; W17::17 OFA ASSEMBLY; WATER IN GAP
SKIPPING 3 GENERATIONS

GROUP FISSION1

OP.ACT I Oi

1 0.0043

2 0.0172

3 0.0191

4 0.0080

5 0.0034

6 0.0020

7 0.0020

8 0.0021

9 0.0028

10 0.0060

11 0.0129

12 0.0170

13 0.0158

14 0.0126

15 0.0027

16 0.0019

17 0.0029

18 0. 0040

19 0.0047

20 0.0202

21 0.0110

22 01.0269

23 0.1002

24 0.2103

25 0.1855

26 0.2200

27 0.0768

SYSTEM TOTAL =

ELAPSE0 TIME 1

PAIJOM NU*100EP=

UNIT REGION FISSIONS

3.96333E-03

1.60748E-02

1.78139E-02

7.43939E-03

2.25833E-03

1.90579E-03

1.88267E-03

1.93315E-03

2.63764E-03

5.62159E-03

1.20234E-02

1.58775E-02

1.47503E-02

1.17142E-02

2.52808E-03

1.73386E-03

2.67751E-03

3.71272E-03

4.39970E-03

1.88134E-02

1.02323E-02

2.50700E-02

9.34293E-02

1.90081E-01

1.729?6E-01

2.13721E-01

7.10497E-02

9. 32 52 E-01

0.35717 MINUTES

1EE413D01710

PERCENT
DEVIATION

2.2101

0).9729

0.5902

0.768F

0.5724

0.4378

0. 4394

0.4678

0.5077

0.5638

0. 5301

0.5790

0.6289

0.5393

1.0582

1.352c

1.7290

1.8852

1.5321

0.80200

1. 2790

0. 9306

0.5043

9,3270

0. 3T07

0.2454

9.1430

ABSOPPTI ONS P0ER0EIT
DEVIAT 1n0

2.320670-03 1.0730

0.15133E-03 0.5603

7 . 420205E-L3 0. 5727

3.50443E-03 0.7418

2.43004E-03 0.5047

4.02490E-03 0.3774

4.57068E-03 0.3857

6.89167E-03 0.3994

1.07470E-02 0.4242

1.6563E-U02 0.4663

2.72975E-02 0.443r

2.92963E-02 U.5009

2.92144E-02 0.5315

4.22411E-02 0.4594

8.58507E-U3 0.R958

5.11345E-03 0.9908

3.51488E-03 1.0442

3.72257E-03 1.2093

5.76570E-03 0.9257

2.28784E-02 0.6376

1.00350E-02 0.8804

2.32500E-02 0.6493

9.17209E-02 0.3357

1.00202E-01 0.2028

1.05903E-01 0.2460

2.05684E-01 0.2100

7.04055E-02 0.3909

I. .L01 51E0+0 0.043t

LEAJAGE PERCENT
DEVIATION

7.13220E-00 70.5924

0.56993E-O6 71.1810

0.00000E+00 0.0000

0.I00U00E+00 0.0(00

3.33836E-06 100.0000

7.64047E-06 71.5891

2.92771E0-0 100.0000

0.00000E+00 0.0000

0.0000O+E00 0.0000

O.O0000E+00 0.0000

O.O0000E+00 0.0000

3.27700E-06 100.0000

O.0Ou00E+00 0.0000

0.000000E+0O 0.0000

0.00000E+00 0.0000

O.00000E+00 0.0000

0.000000+00 0.0000

0.00000E+00 0.0000

0.00000E00 0.0000

3.09353E-O 100.0000

0.00000E+00 0. 0000

0. 00080E00 0. 0000

8.32955E-07 100.0000

1.56009E-00 71.2983

1.06667E-06 100.0000

2.11603E-00 74.7173

0.96604E-07 190.00300

4.11515E-05 29.9021
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UST ANALYSIS; W117:-17 OFA ASSEMBLY; WATES IN GAP

0.9692 TO 0.8898
0.9819 TO 0.8945
0.0945 TO 0.8071
0.9071 TO 0.9198
0.9198 TO 0.9324
0.9324 TO 0.9451
0.9452 TO 0.9577
0.9577 TO 0.9704
0.9704 TO 0.9830
0.9830 TO 0.9957

0.8692 TO 0.8818
0.8818 TO 0.8945
0.8945 TO 0.9071
0.9071 TO 0.9198
0.9198 TO 0.9324
0.9324 TO 0.9451
0.9451 TO 0.9577

o.9577 TO 0.9704
0.9704 TO 0.9830
0.9830 TO 0.9957

0.8692 TO 0.8818
0.8818 TO 0.8945
0.8945 TO 0.9071
0.9071 TO 0.9198
9.9198 TO 0.9324
0.9324 TO 0.9451
0.9451 TO 0.9577
0.9577 TO 0.9704
0.9704 TO 0.9830
0.9830 TO 0.9957

0.8692 TO 0.8818
0.8818 TO 0.8945
0.8945 TO 0.9071
0.9071 TO 0.9198
0.9198 TO 0.9324
0.9324 TO 0.9451
0.9451 TO 0.9577
,.9577 TO 0.9704

0.9704 TO 0.9830
0.9830 TO 0.9957

FREQUENCY FOP. GENERATIONS 4 TO 303

FREQUENCY FOP. GENERATIONS 79 TO 303

FREOUENCY FOR. GENEP.ATIONS 154 TO 303

FREQUENCY FOR GENEP.ATIONS 229 TO 303

CONGRATULA.TIOINS! YOU HAVE SUCCESSFULLY TP.AVEPSED THE PEPILOUS PATH THROUCH ENiO V III 11-0.25717 MINUTES
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6.6.2 BWR Fuel Assemblies

This section contains abbreviated output files from the most reactive normal condition and

accident condition moderator density variation cases.
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Figure 6.6.2-1 CSAS Input/Output for NAC-LWT with BWR Fuel Assemblies - Most
Reactive Normal Condition Configuration

PRI-LTRY MODULE ACCESS A1D INPUT RECORD I SCALE DRIVER - 95/1O3/2q - 09:06:37
MODULE CSAS2 WILL RE CALLEED

JAC-LWT CASK MODEL; Exxon 9-:9 - WaLer Rods 80 MIL CHANNEL
27CROUP51DF4 LATTICECELL
U02 1 .95 293.0 92235 4.0 52235 9(.0 END
ZIRCALLOY 2 1.0 253.0 END
H20 3 1.0 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB0 6 1.0 293.0 EIND
H02 7 1.0 293.0 EUD
H20 S 1.000 253.0 END
H02 9 1. 0E-20 293.0 END
ErD CO"m
SQUASREPITCH 1.4529 0.9055 1 2 1.077.. 2c0.5246 9 END
lIAC-LWT CASE MODEL; Exxon 9x9 - 2 Water Rods a0 MIL CHAIINEL
READ A-RAM RUN=YES PLT=IJO TME=5000 GEN=303 19PC=I000 E61D PAM-R
REAS GEOM
UNIT 1
COM-'FUEL PIN CELL - WITH H20'
CYLINDER 1 1 0.4502 2P10.0
CYLINDER H 1 0.4023 29Plo.0
CYLI IDER 2 1 0.5385 2910. 0l
CUSOID 3 1 4P0.7264 2P10.0
U"IT 2

CON-'WATER ROD CELL - WITH H20'
CYLINDER 3 1 0.4023 2P10.5
CYLINDEE 2 1 0.5385 2010.0
CUBOID 3 1 4P0..7264 2P10.0
UNIIT 3
APSAY 2 -0.0370 -0.0300 -10.0
CUBOID 3 1 4P0.7031 2P10.I
CUBOID 2 1 4P6.50061 1)01.0
IU 015D 3 1 4P7.3025 2010.0
UNIT 4
ARRAY 1 -6.5370 -6.5376 -10.0
CUHOID 3 1 490.7031 2910.0
CUROID 2 1 IP6.90H3 2010.0
CUBOID 3 1 4P7.3025 2P10.0
UN IT 5
CYLINDER 4 1 16.8275 2910.0

HOLE 3 -7.4613 0.0 0.0
HOLE 4 7.4013 0.0 0.0
CYLINDER 3 1 1.59863 29P1.0

CYLINDER 5 1 19.0813 2010.0
CYLIIIDEE 0 1 33.4002 2010.0
OLINIDER 5 1 7Y,5443 2010.0

C "LIIIE, ER 7 1 45.2443 2pIQ.0
CYLISNEP 0 1 10.0539 2P10.0
GLOBAL UNIT 6
CYLINDER 8 1 090.00 2910.0
HOLE 5 00.00 00.00 U.0
HOLE 5 00.00 243.00 0.0
HOLE 5 211.17 121.90 0.0
HOLE 5 211.17 -121.50 0.0
HOLE 5 00.00 -243.60 0.0
HOLE 5 -211.17 -121.90 0.0
HOLE 5 -211.17 121.90 0.0
HOLE 5 0.0 487.7 0,U
HOLE 5 211.2 300.0 4.0
HOLE 5 422.3 242.0 0.0
HOLE E 422.3 0.0 0.0
HOLE 5 422.3 -242.6 0.0
HOLE 221.4 -36.4 0.0
HOLE 5 0.0 -,107.7 0.0
HOLE 0 -221.2- -305.0 0.0'
HOLE 0 -42'2.3 -2,12308 0.0
SOLE 5 -4223 0.0 0.0

HOLE 5 -422.3 243.8 0.0
HOLE 5 -211.2 300.4 0.0

HOLE 0 0332.1 121.5 0.0
050ID 0 1 4P696.00 2P10.0

ENS 06DM

REAl' ARRAY
AF.A--I 0U0=9 I0UY=9 0UZ-I FILL

`3p R1
401 2 411

5 RI P. I9
2701

E0D FILL

F9A0' EOI140 4F'-PEP -F=H21 EN1D0 BOUNIIDS
EN' [,ATA

SECOIIDARY MODULE 00:0ooo HAS BEEN CALLED.

MODULE 000005 IS FIIIISHED. COMPLETION CODE 0. CPU TIME USED 0.61 (SECONDS).
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SECONDAP.Y MODULE Ou0002 HAS BEES CALLED.

MODULE 0,00002 IS FINISHED. COMPLETION CODE

SECOrDAP.' MODULE 000009 HAS BEEN CALLED.

MODULE 0001009 IS FINISHED. COMPLETION CODE

MODULE CSAS25 IS FINISHED. COMPLETION CODE

0. CPU TIME USED 5.88 (SECONDS).

S. CPU TIME USED 440.77 (SECONDS)

). CPU TIME USED 448.85 (SECONDS).
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CCCCCCCCTCC SSSSS55 S
CCCCCCCCCCCC 55SSSSSSSSSSSC c C- S 'SSS
CCc~c cý SSSs,

CC SS

C:: SSSSSSSSSSSS
c- SSSScSScSSSSS
c - SS
-C SS

CCCC- CCCC I. --- ccý SSS888888S88
CCc~,CCCCCCLC SSSSSSSSSSS

SýSSSSSSSSSS CcccccccccC
SSSSSSSSSSSSS CCC-CCC CCC

s S SS cc c C

S SSSSSSSSSSS C',

SSSSSSSSSSSS cc
SS cc
88 CC

SS SS cc cc
SSSSSSSSSSSCSS C'7CCCCCCCCCCC
SSSSSSSSSSS CCCCCCCCCCC

0 000000 7777777777777
1008 O00 HCO) 777777777777

830 00 77 77
or, O0 77
00 00O 77
00 00 77
CO0 )1 77
00 O0. 77
0A O0 77

0( noI 7 7
0,OO(),O0000 77
0000000 77

'2222-222222 11
'ý22 = 222 ill1

2 2 2 11

22 1

22 11
22 11

22 11

'22222 2'222 11111111

)222222-55

November 2014

AAAAAAAAA
AAAAAJAAAA

AA% AA
AA AA
AA AA

AAAA N97•

AA AA
AA ,AA
SA AA
1AA AA

AA AA

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

II
3,

'I
//

'I
I,

'I
I,

//
'I

'I
'I

SSSSSýSSSSSS
S SSSSSSSSSSSS
SS S S

SS
SSSSSSCSSSSSS

8SSSSSSSCSSSS
SS
SS

SS SS
SSSSSSSSSSSSS

SSSSSSSSSSS

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

M222222222
42222222222-22
22 22

22

22
2 2

2'

22

2222222222222
222222222222'

115 55555
5555555155
55 111

11
55

1155555
115555 55

55
55

11 5
111511515155

S 55115515

222222-2222222

22

2 2

222
222

SEE ESEEE555 5 8EEEEEEEEEEEEE

EE
EE
EE

EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

33333333333
3333333333333
33 33

33
33

333
333

33
33

33 33
3333333333333

33333333333

22222222222
'2222222222222
22 22

22
2'

22
2'

22
2 2

2222222222222
22222222222-22

5555555555555
5555555555555
55
55
55
555555555555
5555555505555

55
55

55 55
555555555555
55555555555

PPPPPPPFF1PP CCCCCCCCCCC
PPPPPPPPPPPPF CCCCCCCCCCCCCC

PP PP CC CC
PP PP CC

pp pp CC
PPPPPPPPPPPPP CC
PPPPPPPPPPPP CC

PP CC
PP CC
PP CC CC
PP CCCCCCCCCCCCC
PP CCCCCCCCCCC

I/ 99999999999 8888888888k
// 999099999999 9 888898888888

// 99 99 88 88

// 99 99 88 88
// 99 99 88 Be

// 9999999999999 88888888888
// 999999999999 8888888588

// 99 88 88
// 99 88 88

9/ 99 88 88
// 9999999999999 8888888888888

// 999999999999 88888888888

33333333333 33333333333
3333333333333 3333333333333
33 33 33 33

33 33
: .33 33

333 333
333 333

: .33 33
: .33 33

33 33 33 33
3333333333333 3333333333333

33333333333 33333333333
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SSýSSSSýSSSS
SSSSSSSSSSSS S
S S SS
SS S S

S S
SSSSSSSSSSSS

SSSS;SSSSSSSS
SS
SS

SS Ss
SSSSSSSSSSSSS

SSSSSSSSSSS

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC

CC

CC
CC

CC
CC
CC CC

CCCCCCCCCCCCC
CCCCCCCCCCC

ASASAPSAAS~
ASAiAZ-AASAA

kA AA
ASk AA

AA5 AA
NAAAAA1AjAAhAA

AAiNCA-AAASAAAS
AA AA

AA AS
AA AA

AA AA
AA AA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

EEEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

PPPPFPPPPPpP
PPPPPPPPPPPP P

pp PP
pp pp
pp Pp
PpPPPPPPPPPPP

---- ---- --- PPPPPPPPPpPPP
PP
PP
Pp
PP
PP

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
EC
CC
CC
CC CC
CCC CCCC CCCCC C

CC CC CC C CCCC

PROGRAM VERIFICATION INFORMATIONI

..... CODE SYSTEM: SCALE-PC VERSION: 4.3 .....

.... PROGRAMJ: CSAS

CREATION DATE: 53/VR/96

VOLUME: ENG

LIBPAPY: G: \SCALE43\WIN NT\EXE

FPRODUCTIOII CODE: CSAS

VERSION: 3.1

.JCRNA4E: SCALE-PC

DATE OF EXECUTION: 07/23/9S

TIME OF EXECUTION: 21:12:33
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NAC-LWT CASK MODEL; EXXOII 9X9 - 2 WATER RODS 80 MIL CHINEL

.... PROBLEM PAF-AMETEE.

LIB 27GROUPUDF4 LIBRARY
1MX" 9 M I XTIURES
MSC 9 COMPOSITIOIN SPECIFICATIONS
IZM 4 MATERIAL ZONIES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAI-IETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION ..."

SC U02 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

9250U 1.00 ATOM/MOLECULE
92235 4.000 WTO
92238 U6.000 WT%

8016 2.00 ATOMS/MOLECULE
END

SC ZIPCALLOY STANIDARD COMPOSITION
MK: S MIXTURE NO.
VF 1. 50UC VOLUME FRAACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL l NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUIID
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC H80 STANDARD COMFOSITION
14]< 5 MIXTURE 1O.
VF 1. 000 VOLUME FRAACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO1. ELEMENTS
ICP S U/i MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

END

SC AL
MX<

VF
ROTH
NEL
ICP
TEMP

END

SC SS304
MX

VF
ROTH
NEL
ICP
TEMP

END

SC PB

VF
ROTH

HEL
ICP
TEM F

END

5C H20
M::
VF
ROTH

CEL
I'-R

TEM P

TI-IS

SC- H20

1001 2.0') ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE NO.

1. 0000 VOLUME FRACTION
2.7020 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
5 MIXTURE N0.

1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 1)0. ELEMENTS
0 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
214304 19. 000 WTO

25055 2.000 WT-
26304 69S. 500 WT-

28304 9. 500 WT%

c
1. 0000

11 .344C

293.0

0. 9982s

293.0/

10015

STANDARD COMPOSITION
MIXTURE NO.
VOLUME FRACTION
THEORETICAL DENSITY
NO. ELEMENITS
0/S MIXTURE/COMPOUND
DEG KELVIN

1 .900 ATOM/MOLECULE

STANDARD COMPO-SITIC'N

MIXTURE NO.
VOLUI4E FRACTION
THEOPETICAL DENISITY
IO. ELEMENTS

"/ 1 MIXTUpRE/COMPOUN9D
DEG KELVIN

2.:0 ATOMS/MOLECULE
1. 0') ATOM/MOLECULE

ST.AIDARED COMOCSITIONI
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VF
POTH
NEL
I .T S
TEMF

ENID

SC H2O
MY.
VF
ROTH
NEL
ICP
TEMP

END

1. '. C,

1 DD I~I l

S001

S~ DUO

S. -D•2

105
D(9 15

MIXTURE NO.
VOL UE FRACTION
THEORETICAL DENSITY
NO. ELEMEINTS
6/I MI: 'TURE/COMPOUNID
DEG KELVI 1

2. ATOMS/MOLECULE
1.00 ATOM/MOLECULE

STAIIDARD COMPOSITION
MIXTURE 1O.
VOLU•IE FRACTION
THEORETICAL DENSITY
N40 ELEMEENTS
0/1 MIXTURE/COMPOUND
DEG KELVIN

S00 ATOMS/MOLECULE
1. 00 ATOM/MOLECULE

.... PREOLEil GEOMETRY' ....

CTP SQUAEEPITCH -ELL TYPE
PITCH i.45-9 CM CENTER TO CENTER SPACING
FUELOD 0.9055 CM FUEL DIAI-IETER OR SLAB THICKNESS
MFUEL 1 MIX:TURE M1IO. OF FUEL
lI-IOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.077n CM CLAD OUTER DIAIMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD J-9Ž46 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 1S MOD
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NAC-LWT CASE MODEL; EXXON 9S9 - 2 WATER RODS RB, MIL CHA1JIIEL

, DATA.LIBRARY.I................

............. DATA LIBRAkRYI II1FORM•ATION ...........

UNIT
14UMBER

VOLUME
NIAMEDATA SET Nl/4E UNIT FUNICTIONl

19 G:\scale43\DATALIB\FT89F011

82 G:\scale43\DATALIB\FTB2FIOS1

11 D:\PROJECTS\BUSS-C--I\BWRFIN\SINZ2M\FTSIF001

Q0 D:\PROJECTS\BUOS-C-~\BWBFINi\19NZ2M\FT90F0D1

STANIDARD COMPOSITION LIBRARY

CROSS SECTION LIBPARY

SHORT CROSS SECTION LIBRARY

INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LI BPARY, DATA

UNIT NUMBER : 89

DATASET NAME G:\scale43\DATALIB\FT89FO03

LIBPRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES

90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

_CROSS SECTION LIBRARY DATA

UNIT NUMBER : 82

DATASET NAME : G:\soale43\DATALIB\FT82F001

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBPARY
BASED ON1 ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M.PETRIE - ORUL
08/12/94

........ f0 1O'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IOI'S WERE USED READIEG THE KENO V PASAI-IETE: DATA ........

............... DATA READING COMPLETED .............

........ 0 SO'S WERE USED PREPARING THE KENO V INPUT DATA ........

........ 0 1O'S WERE USED LOADI1G THE KENO V DATA ........

........ 0 IO1'S WERE USED LOADING THE DATA ........

N SO'S WERE USED CHECKING THE KENO V GEOMETRY DATA ........
RESTART DATA WAS BEEN WRITTEN O14 UNIT 95 B .

........ N SO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ , SO'S WERE USED PROCESSING CSAS IN1 UT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.

NAC International 6.6.2-8



NAC-LWT Cask SAR
Revision 42

KK KK EEEEEEEEEEEKE
TK KR< EEEEEEEEEEEE
KR KK EE
KR KK EE
KR KR BE

KKRKKRK EEEEEEEEE
KKRKKKKKK EEEEEEEEE
KK FIK EE
KK KK FE

I<':K ':' EE

KK KR EEEEEEEEEEEEE
KK KR EEEEEEEEEEEEE

SSSSS0SSSSS CCCCCCCCCCC AAAAAAAAA
S 0SSSS00SSSSSS CCCCCCCCCCCC AAAAAAAAAAA

8 S0S CC Cc AA AA
SS CC AA AA
$8 CC AA AA
SSSSSSSSSSSS CC AAAAAAAAAAAAA

SSSSSSSSSSSS CC AAAAAAAAAAAAA
SS CC AA AA
SS CC AA AA

qS SS CC CC AA AA
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA

SSSSSSSS0SS CCCCCCCCCCC AA AA

0000000 7777777777777 /
0100000000 777777777777 //

00 00 77 77 /
00 00 77 /7
00 00 77 //
00 00 77 //
00 00 77 //
00 00 77 //
00 00 77 //

00 00 77 //
000000000 77 //
0000000 77 //

2222222222 11
22-21-2222222222-22 '11

22 22 1001
22 11
22 2!

"22 01

22 ii
22 11

22 Ii22 11

2 "• "22222229 11111111
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2*' 000000OOO0
$202.1 I00 0000000000000
NN1IN NN1 O0 20

NO 21 2100 00H;N IINNl ;N OO
IN I[ 30 on

TNi 00 INOO O

0N ll2 021 00 00

ril0 NN$2 I 00 00
NIl 11 22 00 00

III 210[ OOOOO0 OOO00

2202]1ý''; 000100.000000
Tl NN 00000000000

LL EEEEEEEEEEEEE
LL EEEEEEEEEEEEE
LL EE
LL EE

LL EE
LL EEEEEEEEE
LL EEEEEEEEE
LL EE
LL EE

LL EE
ELLLLLLLLLLLL EEEEEEEEEEEEE
LLLLLLLLLLLLL EEEEEEEEEEEEE

22222222222 33332333333
2222222222222 3333333333333
22 22 33 33

22 33
22 33

22 333
22 333

22 33
33

22 33 33
12222222222 3333333333333
2222222222222 33333333333

11 22222222222
111 2222222222222

1111 22 22
11 22
11 22
11 22
11 22

11 22

11 22

11111111 2232222222222

11111112 2222222222222

WVv W
WVV W

VV WV
VV \ V

-- -- -- - - VV %IV

"VIV "rV
"Il VV

'V

Oppopo ppppp ppPPPPPrPPPPPPF

pp PF
pp pp
pp pp

---- ---- --- ppppppppppppp
---- ---- --- pppppppppppp

pp
pp
pp
pp
pp

// 990-999909990
// 99909999999099

I/ 99 99
9I0090999990090

II 9999999909999
IV 99

/0 99
IV 99

/0 q990909;999999
II 999999999999,

44
444

*44 44

* .44 44
44 44

44 44

44
44

CCCCCCCCCCC
CCCCCCCCCCCCCC
CC CC
CC
CC
CC
CC

CC

CC CC
CCCCCCCCCCC
CCCCCCCCCCC

88888888888
8888888888888
H0 88
88 88
88 88
88888888888
88888888888

88 88
88 Be
883 88
836888888 888888

8 88888868888

99 1 9
00 1 9
09901010

9999999

12

11111 1
211111
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NAC-LWT CASK MODEL; EXXON 9M9 - 2 WATER RODS R0 MIL CHANNEL

.... NUMERIC PAP-AI1ETERS

TME MAX-IMUM PROBLEM TIME (MIN) ......

.. TEA TIME FER GENERATION (MIN) 0.50,

GE1 TIUMBER OF GENERATIONS 303

NPG NUMBER PER GENERATION 100c,

RNSK NUMBER OF GENEKATIOTS TO BE SKIPPED 3

BEG BEGINNITG GENERATION NUMBER I

RES GENERATIONS BETWEET CHECKPOINTS 0

XID NUMBER OF EXTRA I-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

MXB EXTRA POSITIONS IN NEUTRON BASK 0

SFB FISSION BANTK SIZE T000

SRFB EXTRA POSITIOTS IN FISSION BANIK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING RPANDOM NUMBER BB827100B001S

NB8 NUT-lBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS OT UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES

NAC International 6.6.2-10
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- - [LAO-LWT CASK MODEL; EIX[OS 9:9 - 1 WATER PODS - MIL ..HCIJINEL

.... LuGICAL PAPA-4ETERS .......

PHUl

FL[:

SMU

MIX

ECU

FELT

MEH

CKH

FMH

HHL

xS1

:-LAP

PET

FEL,

EXECTUTE PROBLEM AFTER CHECKING DATA YES

COMPPUTE FLU:-' ID0

COMPUTE AVG UNIT SELF-MULTIPLICATION Lti

COMPUTE MATRIX E-EFF BY UNIT NUMBER NO

COMPUTE COFACTOR E-EFF BY ULIT IULIBEER NO

FRINT FISS PROD MATRTI BYT UNIT NUMBER LIO

COMPETE MATRIX K-EFF BY HOLE ILUMBER NO

COMPUTE COFACTOR K-EFF BY HCLE NUMEEB NO

PRINT FISS PROD MATRIX BY HOLE NUMBER NO

COLLECT MATRIX BY HIGHEST HOLE LEVEL ITO

PRINT ALL MIXED CROSS SECTIONS NO

PLT PLOT PICTUDE PEEP DI

FDIL

NUB

MIKP

CET

MKA

C I-LI,

FTlA

HAL

FAR

GAS

FRAX

PWT

PGM

BUG

CCO'LPUTE FISSIOII DE'IYITIES

COMPUTE NLU-BAP & AVG FISSIOIT GPS UP

COMPUTE -I-ATPI': E-EFF BY' UTIT LOCATION

COMPUTE COFACTYP K-LFF BC UTIT LOCATIOII

PRINIT FISS PRC'D LATRIX BY UNIT LOCATICII

COMPUTE -[RA TM I-EFF BY APPRY U1BER

COMPUTE COFACTOK K-EFF BY ARPAY ILUMBEP

PRINT PISS PROD MATEIX BY ARPAY NUMBER

COLLECT MATRIX BY HIGHEST ARP-AY LEVEL

PBEINT FIS. AILD ABS. BY REGION

PRINT FAR BY GROUP

RR.ILT XSEC-ALEEDO CL'PEELATION TABLES

PRINT WEIGHT AVERAGR ARRAY

PRINIT INPUT GEOCMETR,

PRINT DEBUG INFOIPC4ATIOIL

IO o

ITO -

YES - -

NO -

ITO +

1L0

LID
NO *

LIE' -

LTD **

LID **

1ID -+

ILL' -*

PRINT 1-D MIXTUPE :.:-SECTIONS

FPRINT 2-D MIXTUPE X-SECTIONS

PRINT MIXTUBE ANGLES & PROBABILTTIES

PRINT FISSION SPECTRUM

PRINT ETRFA I-D CROSS SECTTOIIS

LIDI
NO

NO

NO

ICO

TBK PHRINT TR-ACEIPI'G IlLFC'F:SI-ATION NO -*"

PARAMSETER INLPUT COMPLETED

........ 0 IO'S WERE USED READTILG THE PARAMETER DATA ........

DATA PEADIII COMPLETED -- -.......

International 6.6.2-11NAC
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- - NAO-LWT CASK MODEL; E:EO*,N 9;Q - 2 WATER FODS R0 MIL CHANNEL

......... .ASI TI 'HAL IFCRJ-LATIO J.........

IOULIBEE OF ENEBG, YROUPS

11O. OF FISSION SPECTTRUM SOURCE GPOUF

N0. OF SDATTEFILG Al-ISLES III OSECS

ENTRIES/IJEUTE:OJI III THE IEUTFOIJ BANK

EIJTRIES/lIEUTROI III THE FISSION BAINK

JINIUBEF OF MINTHPES USED

IJOJIBEP OF BIAS ILt'S USED

NUMBER OF DIFFEPENTIAL ALBEDOS USED

TOTAL IBPUT 'GEOMETRY REGIONS

NUIIBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NIIBER

LARGEST ARRAY NUMýBER

/S USE LATTICE GEOMETRY

I GLOSAL AFPRAY INUMBER

- IIU-IBEP OF IINITS IN THE GLOBAL C DIE.

l9 JUMPER OF UNITS IN THE GLOBAL Y DIR.

12 UMEP.ER OF UNIITS IN THE GLOBAL S DIR.

A USE A GLOBAL REFLECTOR

YES

YES

YES - "

IG

I2 *÷

I

24

USE NESTED HOLES

NUMlBER OF HOLES

MAYI-IU HOLE NESTING LEVEL

USE NESTED APRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

* E* +: EOUNOARY OODITION HI0 -Y BOUNDARP.Y CONDITION BIG _'O

E+Y OUN[,AR COBITI 'DII HO -Y BOTU.AF'Y CONDITION HIO * -

* +Z BOUNDARY CONDITION PEP -Z BOUNDARY CONDITION PER *P.

"*' NA0-LWT CASK MOIDEL; EXYON RIB - I WATER POP1S HR NIL CHANNEL

.. . .. . . ....* .. . .. .

.R... SFAE AND SUPERGROUP IIIFORN4ATIOS. .

11:A 1.0,0 WORDS IS THE TOTAL SPACE AVAILABLE.

3 * + 34 A7 WORDY WERE UYED FOIPR tJO-SUPEROGRORU STORAGE.

G5353" WORDS OF STORAGE ARE AVAILABLE FOR SUFEPGROUREI' DATA. -,

S P945E WORDS OF STORAGE ARE AVAILARLE FOE ,IOIiSTRUCTING THE SUPERGROUPS.

5" WOP[S OF STOP-AGE APE AVAILABLE TO EACH SUPERGROUF.

IR I•S WOPES APE INEEDEL' FOP THE LARGEST 0GF:IP.

j. 4 RS WORD 'I'F ST,,ORAGE IS SUFFIOIEJIT TO PIJH THIS PROBLEM.

5243lAS WORLS OF STOPACE WILL ALLOW THE FROBLEMI TO RUN WITH ONE SUPERGROUP.

51i7 WORLS OF STOR-AGE WILL HE USED TO BRU THIS PROBLEJI.

STARTING EDING I 'OSEC ALSERO TOTAL ...

S SUPEPOROYUP GROUP GSOUF LENGTH LENGTH LEIJOTH * -

1I7544 1,3E54 *"SR

........ I ' IO S WERE USED IS SUPEFYr ERUPII]G ........

........ (I IO'S WERE UD ED LOADING THE DATA ........

NAC International 6.6.2-12
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PEG ION

NAC-TWT CASE MODEL; EXX'YON 9:-- - 2 WATER RODS 00 1IL -HAITIEL

MEDIA BIAS GEOMETR' DESECRIPTION FOR THOSE UNITS UTILIZED II THIS PROBLEM
SLUM I D

----- UNIT I -----

FUEL PIN CELL - WITH 120

1 CYLI NDER 1 1

CYLINDER 1 1

3 CYLINDER 1

4 CUBOID 3 1

WATER ROD CELL - WITH H20

I CYLINDER 3 1

- CYLINDER 2 1

3 CUBOID 3 1

PADIUS = 0.45260

RADIUS = 0.4R23r

RADIUS = 0.53850

+, = 0.72640

+ Z 10. 000 -Z - -10.000

+7 = 10.000 -Z = -10.000

+2 = In.Y 00 -Z = 10.00B

-:--0.72640 +Y- 0.72640

CENTERLITE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT N

-Y =-0.7264: +Z

. 0000'0

0.0(000')

10. 00'

Y

-Z

0. 00000

0. 00000

0.00 :•000

-10.000

UNIT 2

RADIUS = 0.46230

RADIUS = 0.53850

+X = 0.72640

+Z = i0.000

+I = i0.000

- 0 -- 0.72640

-Z - -10.000

-Z -10.000

+Y - 0.72640

CENTERLINE IS AT :

CENTERLINE IS AT X

-Y =-0. 7240-1 +Z

I ARRAY NU4BER

2 CUBOID

3 CUBOID

4 CUBOID

I ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

3

3

2

3

I

I

1

+X = 6.5376

+X = 6.7031

6. = 1.9063

+. = 7.3025

UNIT 3 EXTERNAL TO LATTICE

-X = -6.5376 +Y = r.5376

-x = -6.7031 +Y = 6.7031

-6.9063 +Y = G603 -

-7.3025 +Y = 7.3025 -

"SIT 4 EXTERNAL TO LATTICE 1

-: = -6.5376 +Y= E0537C -.

-X = -r-7031 +Y b.7031 -,

-X = -6.9063 + .9063 -,

-7.3025 Y 7302 -.

Y = -6.537r

Y = -6.7031

Y = -6.9063

Y= -7.3025

Y= -6.5376

Y= -6.7031

Y= -0.0003

Y= -7.3025

1

+Z

+Z

+Z

+Z

+Z

+Z

+2

+Z

0. 00000

0.00000

10. 01 0 1'

10.000

10.000

10. 000

1n.0nn

10.000

i0.000

10.000

1'. 000

Y

Y

-Z

-Z

-Z

-Z

-Z

-z

-Z

-Z

-Z

0. 00000

0. 00000

-10.000

-50.O000

-10.000

-10. 001'

-10.000

-10.000

-10. 000

1

1

1

+X 0.5376

6.7031

6. 9063

7. 3025

NAC-LWT CASK MODEL; EXXON 9X9 2 WATER RODS SO MIL CHATNNEL

MEDIA BIAS
HUM ID

GEOMETRY ['ES'PIPFTION FOR THOSE UNITS UTILIZED I1 THIS PROBLEM
REGION

I CYLINDER

HOLE I'UMBER

HOLE N'U!MBER

CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

----- UNIT

4 1 PADIUS = 16.827 +7 = 10.00 -Z .0,000 CENTERLINE IS AT ' = 0.00000

1 AT X = -7.4613 Y = 0.00000 Z 000000 lS UNIT NUMBER 3

2 AT X = 7.4013 0 .= 0.000.0 Z 00000 IS UTTIT TNUNBER 4

3 1 RADIUS = 50.000 +2 - 10.000 -Z -10.000 CEITERLINE IS AT 0: = 0.00000

5 1 PADIUS = 10.0q1 +2 = 10.00" 000 CENTEPLINE IS AT 11. 0.00000

6 1 RADIUS = 33.400 -I = 10.00 .000 CETTERLITE IS AT ' - 0.00000

5 1 RADIUS = 36.544 +Z 1 30.000 -Z -10.-000 CENTERLINE IS AT N - 0.00000

7 1 RADIUS = 49.244 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000

5 1 RADIUS = 49.854 +Z = 10.000 -Z -10.000 CEITTEPLINIE IS AT X - 0.00000

Y = 0. 00000

f= 0.00000

-' 0. 00000

Y - 0O. 0(00

Y = .00000

f - 0.00000

MEDIA WbAS

HUM I DREGION

NAC-LWT CASK MODEL; EXXON 969 - 2 WATER PODS 00 MIL CHRITNEL

GEOMETRY DESCR2FTIOI FOP. THOSE UNITS UTILIZED IN THIS PROBLEM

.... GLOBAL ........
----- UN IT 6 -----

I CYLINDER

HOLE PNUMBER

HOLE NUMBER

HOLE 1IUMBEP

8

3

0

IPADIUS = 600.00

AT X = 0.00000

AT I = 0.00000

AT X =N 211.17

-z = 10.000 -Z -10.000

Y= 0. 00000'' 1 - '0.0000

' 243.R0' - 0.00000

121.00 1 = S. 000

CENTERLITIE IS AT X - 0.00000

IS UNIT NtU4BER 5

IS UNIT N0M4BE0 0

IS UTIIT ITII-IBEF.

y= .= 0000

NAC International 6.6.2-13
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HOLE NUMBER

HOLE NUM4BER

BOLE NUMBER

HOLE I'4UMBEFR

HOLE NUMBER

HOLE IBJIHEF:

HOLE INUMBIEH

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NIUNBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NIJMBER

2 CUBOID

2

6 AT X=

7 AT .O=

p AT X

9 ATX=

0 ATX

1 AT X

2 AT X=

7 AT =

4 AT =

5 AT =

16 AT X

.7 AT :-Z

.8 AT ",-

.9 AT X=

'H AT X =

:1 AT =

22 AT , =

6 2 +1 =

211.17

B. I(I .'I

-211.17

-211.17

B. 0000(0O

211 .20

422. 30

422. -30

422.30

211. 20

0. 00000

-211.20

-422.30

-422.30

-422.30[

-211.20

633.51

696.00

" = -121.90

= -243.60u

O = -121.900

1 = 1 1.90

= 487.701

O = 365.60

O - 243.RH

Y = 0. CH,0:"

= -243.80

= -365.80

Y = -487.70

Y = -365.80

Y = -243.88

O = 0. 00100

Y = 243.,80

= 365.80

Y = 121.90

-O = -696. 00

6

6

6

7

6

6

6

Z

z

z

Z

Z

Z

Z

Z

Z

.0U 0,] 01

0. 00000

0. (0000

H. 00000

0. 00000

'J,. C',0000

0. 00000

0. 000C.

0. 00(000
0, . 00000

u. 001000

0 . }O~UGH

0. 00000

0. 06060

0. 00000

6q6.00

IS UNIIT NUMBER

IS UNIT NUMBER

IS UNIT NUIMBER

IS UNIT NUMBER

IS UNIT NUMIBER

IS UNIT NUMBER

IS UNIT NUIIBER

IS UNIT NUMBER

IS UNIT lUMBER.

IS UNIT lUMBER,

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -69600

5

5

5

5

B

5

B

0

B

5

+Z = 10.000 -Z = -10.000

Z LAYER

I1111I

1111I

1111I

1111I

I1 111

1 1 11

i1111I

1111I

12I1 1

1,

S11

!11

1 1

1 2

2 1

1 1

1 1

I11

1 1

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 60 MIL CHANNEL

UNIT ORIENTATIONI DESCRIPTION FOR ARRAY 1

COLUI2411 I TO 9 LEFT TO FIGHT Y HOW I TO 9 BOTTOM TO TOP

n 1

I11

1 1

"national 6 .6 .2-1 4NAC Inter
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rJAC-LWT CASE MODEL; E3Z:OIl 9.'0 WATER PODS U0 MI L CHAJIIIEL
V'SLUItIES FOR THOSE UNITS UTILIZED III THIS PROBLEM

GEOMETRY
UNIT REGION REGIOIIJ

11 1
2 2

3 3
4 4

3 1 52

7

SURROUNDING GEOMETRY VOLUMES

3 1

3 10
4 1i

SURROUNDING GEOMETRY VOLUMES

4 1 12

2 13
3 14
4 1K

5 1 1.0
17

3 11
4 59
5 20
H 21
7 22

23

2 24

VOLUIME

1.28H23E+01 CM*'3
5.46226E-01 CM-÷3
4 .791.2EIH00 CM' - 3
2.39924E+S0 CM÷ -3

1.34285E01 CM*13
4.79l62E÷-'iS CM"?2

2.39924E+01 CM3

GEOMETRY REGION

3.41922E+03 CM-3
1.7530I7E÷-C2 C14-3
2.21234E-'02 CM':3
4.50362E+02 CM''3

GEOMETRY REGION

3.41922E+03 CM-'3
l.75307E+02 CM''3
2.21234E+N 0 M cm 3
4.5536H2E+-j2 CMH.3

9. 25953E+1'13 CM-*3
3. 37383E+02 CMi- '3
4.29436E+03 CM-3
4 .80740E+04 CM''3
1.34136E+0-4 CM**3
r.4H563E+ 04 CM-'3
3.79567E+03 CM''3

2.73135E+07 CM''3
8.31653E+06 CM'*3

CUMULATIVE
VOLUME

1.28823E+'l CM'-3
1.34285E+01 CM''3
I1.2201E+S1 CM''3
4.22126E+1 CM''3

1.34285E+01 CM''3
1.62201E+01 CM''3
4.22426E01 CM-3

E IS AN ORR•A PLACEMENT BOUNDARY REGION

3.41922E+113 CM''3
3.59452E,03 CM1'3
3.4157EE+0G CM'?3
4.3622E+5C3 CM'

12 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.41922E+03 CM''3
3.59452E+03 CM-'3
3.81576E+03 CM4'3
4.2R612E +-3 CM--

I. 77591HE+0'4 ,CM'?3
1.U1291E+04 CM''3
2.24235E+04 CM-'3
7.U4975E +4 CM''?
8.39I10E+04 CM''?
I.52367E+05 CM''3
,.56163E+05 CM'3

3.04368+0El7 CM''3
3.87533E+07 CM'-3

UNIT USES REGION

1 31 0( 1
2
3
4

2 80 1
1

3

3 20 1

3
4

5 2 1

3

4

'I

'I

1n 1

MI:'TUHE TOTAL VOLUME

1 4.07H8SE.+04 CM' 3
1.72607E+03 CM-'3
I.51415E+04 CM'M3

3 7.58D6IE+04 CM''3

3 1.07428E+03 CM-'3
- 3.H3329E+09 CM''3
3 1.91939E+03 CM''3

6.63843E+04 CM -3
3 3.50614E+03 CM''3
- 4.42469E+03 CM -3
3 9U.00723E+H? CM'?3

c.H3443E404 C14''3

3 3.50614E+03 CM--1
4.42469E+03 CM-43

J 9.0U723E+03 CM''3

4 1.5191E+05 CM-3
E.747E6E+03 CM':3

S 8.58872EE+04 CM'*3
6 9.61479E+O5 CM-'3
K 2.68272E+05 CM'-3
7 1.36913E+06 CM:',3
5 7.591341E+04 CM' 7

2.Y7135E+57 CM:'-
S .31653E+ -- CH''?

TOTAL MIXTURE VOLLY4ES
MIXTURE TOTAL VOLUME MASS (G)

1 4. C,70000E.'4 CM' -3 4. 23H5DE+05
2 2.43742E+04 CM 3 1.59895E+05
3 1. 1054E+0C5 CM -3 1. 0382E+05
4 1. 851S1E+05 CM - 3 5. UO385E+'I5

4.30072+0±5 CM''3 3.40617E+06
9 9.E 1479g+05 CM*p* 3 1. 09070B+07

7 .31EI . 3 E+06 CM*"3 1.63R2EOS6

3. 56300E+07 CM' '3 3.D5564RE:Y7
9 1.720U07E+03 ,M''3 1.72220E 17

BIASING IIIFOFJ-LRTION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 1O'S WERE USED IN KENO V BEFORE TRACKING ........

........ 0.0(1717 MI1UTES WERE USED PROCESSING DATAS. ........
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VOLUME FRACTION OF FISSILE MATERIAL IN THE -ORE= 0.30338E-02

START TYPE S WAD USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIEUTIOI IN A CUBOID DEFINED BY:
G,- H E.608EE-O -=--. 6HEH+-02 +i= H.96000E+02 -Y=-6.96H000E+02 +Z= 1.000HO0E+EO -Z=-I.00H00E+E1l

THE FLAG TO START EUTERONS IN THE REFLECTOR WAS TURI-ED OFF

NE14O MESSAGE NUMBER K5-O05 ..... WARNING, ONLY 24 INDEPENDENT STARTING POSITIONS WERE GENERATED.

976 ADDITIODAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

0.45333 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS u.4,933 MINUTES.
JAC-LWT CASE MOEDEL; EXXON 9Eq - 2 WATER RODS 65 MIL CHANNEL

GENERPAT ION
GENERATION K-EFFECTIVE

KElO MESSAGE NUMBER K5-132
I b.07015E-01i

KENO MESSAGE NUI•ER 65-132
2 0. 5134E-HI

KENO MESSAGE NUMBER X5-132
3 8. 61212E-01
4 8.441058E-H1
5 8. u2350E-0)

K R. 47490E-Dll
7 E.51571E-01
8 q.q 9336•E-r)j
j R. 3152--E-01

10 C . 3K674KE-01
11 6.6-450KE-El

12 4.44942El01
03 8.42681E-Ol
14 4. 4247E-E1
15 8.27233-El0
16 E. 5392E-E1
17 -8.42 246-El-
18 E. 33536E-E1
19 8.75642E-01
25 . 17923-E01
21 49207K-01

EG39 8. I- I•E
l1--4'E El

2.7 4 P4E -El
25 8 .UK727E l

2 .63731E-01E
27 6 27315E 0E
28 8. 697061E-0]

8 44903E0 1
30 8 . 33 13(0E-_01
31 P .77643E-0E
32 8.:42523EE01
33 8. 40517E-01
24 1.SE5SE-E]
36 E.563233E--E
3K< 0. 200223E-Sl

27 E. lIK-Sl

SE E.55574E-0,
3q 4.64577E-01
40 0.-1E4E-E01
41 6.41594E-El
42 8.256 2E-01
43 H. 9427EE-01
44 8.484S4E--l
45 .3-88-7E-0
4r, -J 7345E-0I
47 .4'5C E- I
48 8. 34957E-61

49 8 = 19'E-(]

51 a . 0 3 97,E-01
52 "-.C52E- 01

53 .034 5E-0 1
54 6.S K723E-01

55 8. 4090ý3E-0,1
56 E .R 6 127E-1)
57 5-.5 3 E l01
5e .3171 K El01

59 .3214GE-01
64 8. 1'74E 6-1
61 . 36Z17E-01

r3 d.00FE0
.4 , 17K]El

C5 8.I1174E -01
86 C. . 28-4.8 E-01

7 8.414 K (ElI

CE E . 706 7 El01
69 b. 5", ICE-01)
70 e.641,15E:1
71 8. 65970E-01
72 C.465336E-01
73 6.EOý3E-E0
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0. 000006E+00
C'. 0C0000EC+00

'1 _ (101 0 I CI .6 + 11 :1

0. 0000.+00
0. 00000E+00

0.00000E+00

0. 00006E+0

'2. 00001I6E+Of0

O. O~OLOOE+OO
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771
172
173
174
175
174

177
178
179
180
195

1182
153
194
185
1:15
187
109

139
190
191

192
193
194
195
196
197
198
199
200
201

202
203
204
205
246

207

209

310

211
212

13

040

215

2'4

219

156

240224
235

241

431

34

-37

29
-5"

245

.56

'57

-649

0.530259E-01
8.3529916-3!
8. 35213 0-01

'.394121 -01
8.53906-01

0.67904E 41
0. 9025qE-01
1. 635456-01

8.24477E-(1
0.46311E-01
0.249656-51

8.70340E 0f
e. 43356E-01
7. 9609E-U4I

5. 19912-E01
..0512E 01

4.349461E01
4. 326 .E1-1.1

8. 19017E -01

4. 348698E-94
9.40446E-01

5.51144E -01
8.51368E-411
8.53999E-01
.. 57997E-01
8.311'2E-01
9.60282E-01
8.09193E-01
9.45723E-01
8.47729E-0S1
6.67544E-_n 1
0.42843E-01

6.50551E-n1
e.159,4E-01
3.43229E-01
8. 665126-41
9.50123E-01

8. 34250E-_1
8.24644 -_01
8.234106-E1
8.32794E-C _1
8.65427E-01
8.323568E-01
8.54053E_-01
8.71U326-2 1

C.52064E-01
8.322061-01
8.69524E-01

d.SL 13E-01
5.618096-01
a. 631316E-01
8.14770E-01
8.066516-01
8.61994E-01
8.35567E-01
8.182506-01
q. 5037 E6-41
4.37146E 01
9. 50032E-91
0.3o90'66E01

7±So3E- 01

o 1.5 6 4 '1
.3247E-01

4 1 -711E-'1

0040195 'E-'
89 70399E-U0
5.28429E 1-1

9.0 34 6 01
0.455 6E- 0
8.44312E-01
8. 31141E:-01
8.42371E-01
8. 20543E-01
0. 69212E-01

NU016BER K1-132
7.622906-U1
4.70 76 -U]1
9. C6825E-Ol
0. 370306-01
0.125246-01
8.56520E-01
4. 624706-I'l
9. 003906-91
9. 267306-41
9.470556-01

8.32 2 - ,- 1

9.416966-91
6. 357596-Ill
8.257226E-1
q. 3462'6E 01',
8.320464 -01

G.4621E- 1
8.40q12E-ul

4.349176+00
4 .372046±00

4.39483E600
4.41867E+00
4 .44150E+00
4.46350E000
4.48650E+00
4.507506+00
4.53133E+00
4.55317E±00
4. 57617E+00
4.59917E600
4.62100E+00
4.64567E+00
4.66767E+00
4 .668767+0,
4.711676+00
4 .73450±E00
4 .75733E+00

4.78033E600
4.80400E+00
4.82700E+00
4.84900E+00
4.8 71983E00
4.89567E+00
4.91667E+00
4.93950E600
4 .96250E00
4.98433E+00
5. 008176E00
5. 03017E+00
5.053006E00

5.07(006E00
5. 096883E60
5. 12043E+00
5.14283E+00
5. 16483E6+00
5.18850E+00
5.,21150E+00
5.23517E+ 00
5.25717E+00
5. 28200E+00
5.30483E+00
5.32683E+00
5.34967E+00
5.37067E+00
5.3927E6+00
5.410506+ 0
5.43750E+00
5.46050E+00
5. 48333E+041
5.50433E+00
5.52633E+00
5. 55017E+017
5.57300E+00
5. 5 9600E+00
5.61983E+00
5. 64 267E00
5.665550E+00
5.r687506E00
5. 7 103 3E +00
5.73233E+00
5.75517±+00
5.779006+00
5. 902 83E+00
5. 82483E÷1±04
5.84850E+00
5.9 7050E600
5.89250E+00
5.91450E+00
5. 93733E+00
5. 96033E+00
5.98400E+00
6. 00517E+00
6.0800E+600
6.0509E +00

WARM?3 1N .... ONLY
0. 073936+±00

E. 09483E+6±00
6. 11767E+±0
6.1 39676 E00
6. 16350-E00
6. 18550E+60
9.20750E+66
6. 29933}E+00
6 5233E+00
S.27517E6+10
6 29717E+O0
6. 3 000E+o0
6 .34283E+00

6.3'667E+00

I. 4115'E+0'''

6.4345''E6 '
6. 45'C50E+I00

8,451361E-01
0. 45401"E-01
0.45347E-01
4.452136-01

0.45544E-01
9.45072E-01
8. 4 5 9271E-01
9. 460276-51

0.45905E-01
8.459196-01

R. 45802--01
9.459606-01
8. 4 54 ,E- 01

8. 45672E-01
8.49531E-01
0.40550E-01

8.49521E-01
8.4545E6-01
a.45306E-01
8.4507E6-01
8.45043E-01
8.45019E-01
8.45051E-01
8 .45084 E-01
8.45130E-01
8. 45 q56E-01
8.45124E-01
8.45201E-01
8. 45019E-01
8.45022E-01
8. 45036E-01
4.4514E6-01
8.45137E- Ci
a.45164E-01
8.450210E-01
8. 4 5011E-01
9.45116E-01
8 .45169E-01
8.45117E-01
8.45019E-01
8.44915E-01
8.44857E-01
9.449556-51

9.44 89 9E6-01
I.44939E-01
0.450616-01

8.450q4E-01
9. 4 503 5E-01
9. 4 514E -01
9.4519E6-01
8. 452746E-C1
8.45355E-01
3.45217E-01

. 4504 3E6-01
8.4 5119E-01
8.459776-01
a. 44 9 57E-01
8. 44 9q1E-01
8.44947E-01
q.45L06E-01
a.44979E-U1
0.45124E- 1
0.44929E-01
q.449006-01

4 .47 6-0 1
9.446606-01
8. 44723-01
8.44b45E-01
0.44 4776E-01
0.45U22E-01
0.45524E-01

8.45021E-01
8.44 0 63E-01
R.44 9 53E-01
8.44 d77E-01
4.44977E-01

942 INDE1PEI'DEUT
8.44772E-11
0.44125E-01
0.409106-01
4.440565-01

8.44737E-01
8. 45005E-01
9.450746-91

8.45135E-01
R.45062E-01
6.45073E-01
9.. 050256-1I

8.45012E-01
e.44q7?6-01

E.44913E-01

6.44404E -u
9.4 4b0•01-1

6.4421 ._-01

1.58459E-U3
1.5758E9-03
1.59775E-03
1.559006-03

1.587176-03
1.56339E-03
1.57517E-03
1. 56939E-03
1.56524E-03
1.55498E-03
1.55219E-03
1.55165E-03
1.54312E-03
1.55887E-03
1.55671E-03
1.54 946E-03
1.540526-03
1.53374E-03
1.53256E-03
1.53856E-03
1.53135E-03
1.52347E-03
1.51581E-_03
1.50825E-03
1. 50113E-03
1.49484E _-03
1.48891E-03
1.48331E-03
1.48704E-03
1.47952E-03
1.47212E-03
1.46956E-03
1.46176E-03
1.45477E-,3
1.45472E-_3
1.447606E-03
1.44433E-03
1.43829E-03
1.43230E-03
1.42879E-03
1.42569E-03
1.42006E-03
1.41667E-03
1.4 1119E-03
1.45620E-03
1.40393E-03
1.397766E-03
1.39252E-03
1.39068E-03
1.39521E-03
1.38095E-03
1.37706E-03
1.37778E-03
1.38252E-03
1.37840E-03
1.37290E-03

1.37197E-03
1.36610E-03
1.36051E-03
1.35594E-03
1.35034E-03
1.352366-E3
1.36'57E-03
1.355S0E_-)3
1.35596E-03
1.3541aE-03
1.34900E-03
1.34965E-03
1.34572E-03
1. 36246E-03
1.35675E-03
1.35109E-03
1.34671E-03
1.34 117E-03
1. 33779E-_03
1.33602E-03

FISSION POINTS WERE
1.354-3E-03
1.35341E-03
1.350-86E-03
1.34570E-03
1.34116E-03
1.34430E-03
1 .34273E-03
1.33878E-03
1.33546E-03
1 .33023E-03
1.32587E-03
1. 32075E-03
1.31609E-03
1.35249E-03
1.30976E-03
1. 30514E-103
1.30416E-03
1.29521E-03

. ME000060+0
0. 0 00..00+00
0.O00090E+00

0. 000 00 E: 00
0. 000006E00
0. 000006E00
0.000006E00
O. (0005±E00
0. 000000E+O

0. 00000E+00
0 .00050+O0
0. O00000E+00.0500060E+0

'7. 0005060E+6
I. 00000E900

0.00000E+00
0O. 0000E+00

U0.000OOE 00

0. 00'0060E+0

0. C' 06'50 6 'E'30
0. 0000±E+00
0. ("3'E 500
0. 000006E+ 00
0. 00606E+00
0. 00000E+00
0. 0050060E0

0. 0000E+00
5.0900060E+0

0. 00000E+00
5. 00006+00

0. 000006u6'E'
0. 0000±+00

0.00000E600

0. 050006± E'0

0. 0000OE±+O0
0. 00000E+00

0. 00000+O00
0. 00000E+00O. O0000E +O00
0. 00000E+00
0. 005006E00
5.000006+00

0. 0.30006±'E+1
5. 000056±00

0.0500OOE+00
C. 00000E+09

0. 000005600

C . 0)006±1E)
0.000006±000. 5009600E+
0, 0006E+00
0. 00000+E00
0. 000006 I E+0

O. OrOOOE+O00
I0. 00000E +O00
0. U0I000E +O00

0.000ý"OOE+00
0.00000E600
5.540000E+00

0. 00000E+00

U . 0 1 000, E +O0)O. 06' 0600E+0

4'. 00.0060E+0

4. 0040063+0
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0 . 0050060o0
0. 000096E00
0.0006OE+00
0.500000E+000. 000006-00

'SEINERATED
5.50006E+00

' I_) 0COC'56 6 '')
'. 0U000E ,00

0I.0OOOOE +00

OI. O0000 o±0

0).0OOOOE+00

0.5000006±00
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0.0404000E0

0. 090900E+00

'O. O0000E+O0
0. 00OOOE+6005
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0. 00006E+00
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0. 00006OE+ 0
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0. 00000E+04O. 00 006E+ 06'
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0.O00050E+00L
0.00000E4+00
0.0O00006+000. 000 C06E+ 00

0. 0606OOE+O0
0.000006E+09
0. 000006+00

0. 0.00.146+0.
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0. 0000.E+t0
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¢I.. 0000.0E+00
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5.000006+04

0.0900064E+''
0. 000 006±+U9
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265
26'

'70
'71
'72

277
275

279
260

264
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236
277
266

269

250

291

294

295
296

267
283
259

301
302
303

8 46996E-01
86m7247E 01

S '(171E 01
P 783 3E _0''1
S 34032 7 -01
8.74765 E01

9.6791EE 01
3.020540-01

1. 3137E-0 1
. 44"73E-01

82354 6-01
R 59575E0 1

R.3 8666E-01
9.12340E-01
5.8694466-01
7.8574 E-01

8.27775E-01
8.661685 -01

.7 5302E-01
8. 16010E-01
8.63093E-01
8.73404E-01
8.61558E-01
8. 57?909E-01
8 . '08 52E-0' 1
9. 311d9E-01
8.34 77 2E-01
8.180606E-01
8.01426E-01
8.35443E6-01
8.352510-51
8.18200E-01
8.00944E-01
8.21223E-01
8.47216E-01
8.602216-01
8.49427E-01
8.72947E-01
8.51276E-01

0.47833E0+u
,502176+00

52 52' 0ii0EU
6,4(170+''0

. 57i1i00i+I-IS
r5'283E0+0O
6 .1567E+iOn
I, G3950E+0 r

C. 615'0E+'''

,.70817E+05'
6.72-17E+0O

IS.75300IE÷00
5. 753E + 00

0.79783E+00
6. 02083E+0('
6.84367E+00
6. 86467E+00
0. 08750E+00
0.9 1050E+0'-
r, 93333E+00
6. 95533E+00

6.97817E+00
7 . 00200E+00
7.02300E0-0

7.04683E+05
7. 06883E0
7.09167E+00
7.11550E+00
7.1 3750E+50
7.10r336I0+
7.1,333E+00
7.20700E+00
7.23000E+00
7.25100E 00
7. 27 3 05+60

7.:29583'E+0
7.3178 3E+00
7.33983E+00

8.44825E-01
. 44 910E-01

0.449900E-0
q.45115E-01
8.45074E-0)

. 4 5185E -0
0.45269E-01
0.45290E-01
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6.451946-01

8. 4 5246E-01
0.45205,-01
0.456E00-01
0.40246E-01

8.45068E-01
8.45006E-01
8.45082E-01
8.45189E-0 ,
0: 45 1 961-2110.450860-51
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8 .45249E -01
8.45306E-01
8.45350E-01
8.4522'3E-01
8.4 5174E 6-01
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8.45 045E-01
8.4 4 8 95-01
8. 440.526-01

e .44&30E-01
8.44739E_-01
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S. 44512E-01
0.44521E-01
&.44573E-01

4. 4 4590E-01
8.44684E-_' 1
8.44706E-01

1.29030E-03
1.28821E-03
1.2855846-03
1.287130-03
1.28297E-03
1.2827E0-03
1.20096E-03
1.27640E-03
2.27272E-03
1.26805E-02
1.26412E-03
1.26U59E-03

1.25066-03
1.25770E-03
1.26341E-03
1.2713E_-03
1.26833E-03
1.26606E-03
1.26612E-03
1.26586E-03
1.26297E-03
1.26244E-03
1.25920E-03
1.25566E-03
1.25773E-03
1.25430E-03
1.25047E-03
1.24964E-03
1.25433E-03
1.25045E-03
1.24660E-03
1.24565E-03
1,25027E-03
1.24853E-03
1.24436E-03
1.24129E-03
1.23724E-03
1.23673E-03
1.23281E-03

0. 00 00 0EO00
0. 00000E600
0. 000500)E+O
0.00000E-0)
o 000000n0')
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'. 005000E+0)

o. O0000g÷00+0
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O. 0000 0F+ 00)

0. O000000+00
0. 00000E+0)
0. 0000E+00
0. O0(0006O,0
0.00000E+00
0.000006+OE
0. O000006E+ 00
O. 00000E+0)

0. 00000E+50
0. 00000E+05
0. 00006E+0

0. 000006+00
0. 00006E+00
0. 00000E+O0
0. 0(000E+O 0
0. 0000OE6+0
0. 000006E+0
0. 0000(6E+O0'

0. 0005060g0
0.0O00006-00
O.000006E+00
0. 00000E+00

0.00000E000

0. I(OC-I00E+O00. O0000E00
00 70060E+O
0. ((C)((OE+ 00
0. 000006+00
0. 00000E-00

0.0 " - + 0 i
.00 C) 0 OE + 00
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0. C 0000-E+'O'
O. 00000E+00
0I. O000000E+00
0.00'00E+000.000006+00

O. 00'00E+00
0.O0000E+00
O. 00006E+00
0.00000 E6+ 00
0. 00006E+00
0. O0'000E+O0
0. O00000E+O0
0. 00006E+00
0.0 000 00+ E +0 0

O. oocOO,o+00

0. 00000E+O0
0. 000(''E+O0
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0 11 Cl 0 O1ZE+ 0 0
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KEN0 MESSAGE 1UMBE46 K5-123 EXECUTION TEPRIINATED DUE TO ,'OMPLET2ON OF THE SPECIFIED NU0MBER OF GENERATIONS.
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NAC-LWT CASK MODEL; EXXON -•9'9 - 2 WATER RODS 80 MIL CHANNEL

LIFETIME = 1.15449E-04 + OR - 3.48275E-07 GENERATIO01 TIME = 3.88784E-05 + OR - 1.17453E-07

[I LAI = 2.42600E+0 + 0R - I.EA42RE-04 AVEPAOE FISSION GROUP = 2.22149E+01 + OR - E.58I34E-0S
ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION - 1.81957E-01 1 OP - ..00812E-0,

90. OF INITIAL
GEFERATIOJS AVERAGE

F1 FPED K-EFFECTIVE

0.84445

0.84465

0.84 453

0.84452

0.8444q

0. 84433

0.84436

0.84439

0.84426

0.84426

0. 8442q

0.84434

0. 84445

01.84428

0.84389

0.843q3

0.84380

0.843e6

0. 84391

0.84405

0.84430

0.84393

0.84418

0.84410ý

0.84373

0.84374

* OR

+ OF

* OP

÷OR

" OR

+ OR

* OR

" OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

* OR

" OR

+ OP

+ OR

" OP

+ OR

" OR

" OR

+ OR

" OR

+ OR

" OR

(7 PER CENT
DEVIATION CONFIDENCE INTERVAL

-901. 4 0.84342 TO 0.84500

0.00124 0.84341 TO 0.84589

0.043124 0.84329 TO 0.8457C

0).00124 0.84327 TO 0.84576

0.00125 0.84325 TO 0.84574

0.00124 0.64309 TO 0.84557

0.00124 0.84312 TO 0.84561

0.00125 0.84314 TO 0.84564

0.00124 0.84302 TO 0.84550

0.00125 0.84301 TO 0.84550

0.00127 0.84302 TO 0.84555

* 0.00128 0.84306 TO 0.84562

- 0.00129 0.84317 TO 0.84574

0.00130 0.84298 TO 0.8455e

0.00130 0.84259 TO 0.84518

0.00131 0.84262 TO 0.84524

-0.0013' 0.84248 TO 0.84512

0.00134 0.84252 TO 0.84519

0.00125 0.8425, TO 0l.84525

0.00137 0.84268 TO 0.84542

0.00138 0.84291 TO 0.84560

0.00140 0.84253 TO 0.84533

0.00142 0.84275 TO 0.84560

0.00144 0.84264 TO 0.84551

0.00144 0.84230 TO 0.84517

-0.00147 0.84227 TO 0.84520

95 PER CENT
CONFI DENCE I 1TERVAL

0.84218 TO 0.84713

0.84217 TO 0.84713

0.84205 TO 0.84700

0.84203 TO 0.84700

0.84200 TO 0.8469q

0.84185 TO 0.84680

0.84188 TO 0.846H0

0.84190 TO 0.84688

0.84177 TO 0.84675

0.84176 TO 0.84675

0.84175 TO 0.46482

0.84178 TO 0.84090

0.841b8 TO 0.84702

0.84168 TO 0.84688

0.84130 TO 0.84648

0.84131 TO 0.84655

0.84116 TO 0.84644

0.84119 TO 0.84653

0.84121 TO 0.E4660

0.84132 TO 0.84679

0.84153 TO 0.847U6

0.84113 TO 0.84674

0.84132 TO 0.84702

0.84120 TO 0.84695

0.84u86 TO 0.84660

0.840H0 TO 0.84667

09 PER CER1T
CONFI DErICE INITERVAL

0.&4004 TO 0.;4030

0.84U93 TO 0.64037

0.08401 TO 0.94824

0.84079 TO 0.948'4

0.E4076 TO 0.84122

0.840u1 TO 0.84304

0.84064 TO 0.84809

0.64065 TO 0.84q13

0.84053 TO 0.84799

0.84051 TO 0.84800

0.84048 TO 0.04009

0.04050 TO 0.84818

0.84059 TO 0.84831

0.84030 TO 0.34818

0.84000 TO 0.F4777

0.23q99 TO 0.04796

0.83984 TO 0.84776

0.03988 TO 0.84786

0.63906 TO 0.94795

0.83995 TO 0.84816

0.e4015 TO 0.84844

0.8-Ž73 TO 0.84814

0.8-91 TO 0.84V44

0.63977 TO 0.64639

0.83943 TO 0.04004

0.80 933 TO (.-4914

NUMBER OF
HISTORIES

300000

29F000

3900 0

297000

2A6000

295'00

274000

233000

A26000

291000

480000

'41000

26000

71000

616000

Al6'000

2560000

'01000

41000

.26000'

111000

22 6000

1121000

+]10000

211i000
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N0A.-LWT CASK MODEL; EXXON 969 2 WATER ROD-S 81': MIL CHAINNEL

NO. OF INITIAL
GENE RAT IO IS

SKIFPED

07

112

112

117

122

132

137

142

147

152

157
1612

117162

167

172

177

182

187

192

197

202

217

212

217

227

AVEP-AGE
K-EFFECTIVE

0.64375 " OR

0.84349 + OP.

3.84369 + OF.

0.84361 + OP.

0.84351 + OR

2.84345 + OR

'.84341 + O1.

0.84368 OP

0.84390 + OP

0.84405 + OR

.84397 + 05

0.64420 + OP.

0.84419 + OP

0.04412 + OP.

0.84401 + 0P

0.84380 + OP

0.84301 + OR

0.84284 + OR

0.844341 + Op

0.84417 + OP.

0.84394 + O8

0.84383 + OR

0.84383 + OR

0.64436 + O.

0.84374 + OR

0.64294 + OP

0.84396 + 0R

DEVIATI ON

0. 0' 0149

0. 00150

0.93153

0. 00157

8. 00158

U. 0016G2

0.08162

0).00164

0.00167

0.00171

0. U('172

0.00175

O. 00179

0.00184

U. 0I'l 90

0. 00196

0.00197

0. 0802

0. 00205

0.00210

0.00219

0,1225

('00234

0.00244

0.00254

0. 00265

'. 00271

07 PER CENT
COIIDIDENCE INTERVAL

0.84225 TO 0.84524

0.64199 TO 0.64498

0.44216 TO .084522

U.84204 TO 0.84510

0.84192 TO 0.84509

0.44183 TO 0.84507

0.04179 TO -. 64503

0.64225 TO 0.84552

0.84223 TO 0.84556

0.84234 TO 0.84576

0.84-15 TO 0.84,69

0.84245 TO 0.94594

0.84239 TO 0.84598

0.84228 TO 0.84596

0.84210 TO 0.84591

0.84183 TO 0.84576

0.84104 TO 0.84498

0.84083 TO 0.84486

0.64336 TO 0.84540,

0.84207 TO 0.94627

0.84175 TO 0.84612

0.04158 TO 0.84608

U.34149 TO 0.84617

u.84192 TO 0.84660

0.84120 TO 0.84626

0.e4029 TO 0.84S59

).64124 TO 0),84069

95 PER CE1NT
CONFIDENCE INTERVAL

0.84076 TO 0.84673

0.84049 TO 0.84648

0.64064 TO 0.64(75

0.84048 TO 0.84674

0.84034 TO 0.84667

0.84020 TO 0.84669

5.84010 TO 0.8466C

0.84061 TO 0.84715

0.84057 TO 0.84723

0.84063 TO 0.84746

0.84054 TO .864741

0.84071 TO 0.84769

0.84060 TO 0.84777

0.84844 TO 0.84781

0.84020 TO 0.84781

0.83987 TO 0.84773

0.83907 TO 0.84695

0.83881 TO 0.84687

0.83930 TO 0.84753

0.83997 TO 0.84837

0.83956 TO 0.84831

0.83933 TO 0.84833

0.83915 TO 0.64851

0.83948 TO 0.64924

0.83865 TO 0.84882

0.83764 TO 0.84824

0.83851 TO u.04941

q9 PEP CENT
COIIFILDENCE INTEPVAL

0.63926 TO 0.84822

0.03099 TO 0.84790

0.02011 TO 00.4020

0.838q0 TO 0.84021

0.83876 TO 0.84826

0.83858 TO 0.84E31

0.3381,4 TO 1'.14,•2

0.83898 TO 0.8467'9

0.83890 TO 0.846q0

0.83692 TO 0.84917

0.83882 TO 0.04012

0.83896 TO 0.84943

0.83861 TO 0.8495(-

0.83860 TO 0.84965

0.03629 TO 0.64971-

0.93791 TO 0.68460

0.83710 TO 0.84892

8.83679 TO 0.84489

0.83725 TO (0.0490

0.83787 TO 0.85047

0.83737 TO 0.55050

0.63707 TO 0.85059

0.83681 TO 0.50985

0.83704 TO 0.85167

0.83611 TO 0.85130

0.83499 TO 0.65090

0.483579 TO 0.85-214

nIt,1E8 OF

HISTORIES

20r600

2018(0('

1Ž1100

191('01

1898000

181 '000

1710000

166000

1610000

15C001'')

151800

146000

14 10 00

138001'

131000

126000

121)000

111000

1 ('6000

1018'00

91 3000

86000

A1000

7 ......
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NAC-LWT CASK MODEL; ExxON 9:9 - 2 WATER RODS 80 MIL CHANNEL

HO. OF INITTIAL
GESER.ATI OIJS

SKI FPPED

232

237

242

247

252

257

267

272

277

2R2

287

292

297

AVERAGE
K-EFFECTIVE

0.84335 OF

,3.84464 + OR

u.54347 + OP

0.84464 + OR

0.84324 + OR

0.84294 + OR

O.84411 + OR

0.84262 + OR.

j.83962 + OR

0.63943 + OR

0.523970 + OR

0.834,,2 + OR

0.83578 + OR

0.85039 + OR

67 PEF CENT
CONFIDENCE INTERVALDEVIATION

- 0.00286

- 0.00294

0.00298

- 0.00299

- 0.00309

- 0.00335

- 0.00371

- 0.00412

- 0.00440

- 0.00518

- 0.00522

- 0.00538

- 0. 00704

- 0.00700

0. 84049

0. 84171

0.0404q

0.F4165

0.m4016

0.83959

0.04040

0. 83850

01.83521

0.83425

1.083447

0.92864

0.82874

0.84339

TO 0.R4K21

TO 0.84758

TO 0.04044

TO 0.e4763

TO 0.84633

TO 0.64629

TO 0.84781

TO 0.54674

TO 0.84402

TO 0.84461

TO 0.84492

TO 0.63940

TO 0.84282

TO 0.85738

95 PEP CENT
CO]FI DEN0CE 1nTERVAL

0.83763 TO 0.84906

0.83877 TO 0.85052

0.63752 TO 6.X4942

0.63867 TO 0.85062

0.83707 TO 0.84941

0.63624 TO 0.84964

0.83070 TO 0.85152

0.83438 TO 0.85086

0.83081 TO 0.84842

0.82907 TO 0.84979

0.82926 TO 0.65014

0.82326 TO 0.84479

0.82170 TO 0.84986

0.83639 TO 0.86438

99 0ER CENT
COI;FI0ESCE INTERVAL

0.8347K TO 0.85194

0.03583 TO 0.8534r

S."2454 TO 0

0.-3568 TO 0.05360

0.83399 TO 0.85250

0.03290 TO 0.85299

0.83299 TO 0.85622

0.83026 TO 0.054q9

0.82641 TO 0.85202

0.82388 TO 0.85497

0.82403 TO 0.05036

0.81788 TO 0.b5017

0.81466 TO 0.85690

0.82940 TO 0.87137

17U-MBER OFHISTOOIES

71001'

66000

61020

56000

51000

46000

4100u

3600(0

31000

26000

21000

16000

11000

6000
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NAC-LWT CASK MODEL; EXXON H 9P9 - 2 WATER PODS 80 MIL CHANNEL

PLOT OF AVEPAGE K-EFFECTIVE BY GENEPATION RUN.
THE LINE REPRESENTS K-EFF = 0.6447 OF - 0.0(1I WHICH OCCURS FOR 303 GENERATIONS RUN.
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95
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1550 +
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NAC-LWT CASK MODEL; E:'XON 9:9

GROUP FISSION UNIT
FRACTION

I 0.0043

2 0.0185

3 0. 206.

4 0.0087

5 0.0029

6 0. 0026

7 0.0025

8 0.0025

9 0.0034

10 0.0073

11 0. 0153

12 0.0197

13 0.0102

14 0.0142

15 0.0032

16 0.u022

17 0.0034

18 0.0044

19 0.0055

20 0.0230

21 0.0121

22 0.0290

23 0.1050

24 0.2106

25 0.1788

26 0.2140

27 0.0671

SYSTEM TOTAL =

REG1ON FISSIONS

3.61777E-03

1.500760-02

1.74335E 02

7.32810E-03

2.41700E-03

2.172600-03

2. 14605 9-03

2.11131E-03

2. 90308E-03

6.15712E-03

1. 29563E-02

1 .66202E-02

1. 53287E-02

1.1 9992E-02

2. 700OE-03

1. 83704E-03

2.08506E-03

2.75823E-03

4.63498E-03

1. 94460E-02

1.02611E-02

2.44663E-02

8.941600-02

I . 7785 59-O1

1.51066E-01

1. 80725E-01

5.00943E-02

6.44651E-01

PERCENT
DEV[I AT IO1

2.2735

0.06927

0. 6802

0. 7289

0. 5573

0.4003

0. 4714

0.5189

'2. 50 47

0. 5802

0:. 6108

0. 6463

n. 737E8

0. 682'o

1. 0900

1 . 4940

1 . 7804

1. 9471

1 . 400c7

0.32017

1.2461

0.9071

0. 4 903

0. 3520

0.4321

0.3744

0.7907

0. 1402

2 WATER ODS 80 MIL CHAN11EL

ABSORPTIONS PERCE1NT
DEVIATION

2.18472E-03 1.6447

7.09875E-03 0.5770

7.32774E-03 0.6498

3.57368E-03 0.7003

2.60715E-03 0.4706

4.41687E-02 O.384R

5.OI106E-03 0.3688

7.1324KE-03 0.4091

1.1460 E-02 0.4381

1.69292E-02 0.4601

2.73480E-02 0.4723

2.84510E-42 0.5647

2.09485E-02 0.6118

4.07070E-02 0.5531

9.00014E-03 0.7338

5.76923E-03 0.68550

3.960010E-02 I. 0009

4.040206-03 1.1440

0.5144E-03 -S .875E

2.13001E-02 0.5405

1.07K10E-02 0.7064

2.45084E-02 0.6055

9.55006E-02 0.3058

1.91920E-01 0.1980

1.636570-01 0.2162

1.09844E-0 0.2280

6.62470E-02 0.4303

1.00208E+00 0.0496

SKI PPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

O.OOOOOE+00 0.0000

0. 00000E+00 0. 0000

O. 00000E+00 0. 0000

0.6000OE+O0 0.0000

0. 00000E+00 0.0000

0. O00OOE+00 0.0000

0.00 OOE+00 0. 0000

0. 00000E+00 0.0000

O.O0000E+00 0.0000

0. 00000E+00 0. 0000

0. 00000E+00 0. 0000

0. 00000E+00 0. 0800

2. 0000E+00+ 0. 0000

0. )00,'OE 00 O. 0000

2.200000E+00 0. 0020

0. 00000E400 0. 0000

0. 0 0 000oEooo0 0. o0oo

0. 00000E+00 0. 00:0

0.200000E+00 0. 0020

0. 00OOKE0O 0.0000

0. 00000E+00 0. 0000

0.000006+00 0. 0000

0.00000E+00 0. 0000

0.00000E+00 0.0000

0.00O00E+00 0.0000

0.O0000E+00 0.0000

0.000000E+00 0. 0000

0.00000E+00 0.0000

THE WEIGHT LOST IN THE ALBEDO PORTION OF THE PROBLEM

ELAPSED TIME 7.34067 MINUTES

RAIDOM NUMBER= 20E447865737

NAC International
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MAC-LWT CASK MODEL; EX0.703 474 WATER RODS 60 MIL CHANNSEL

0.7799 TO 0.7925
0.7925 TO 0.8052
0.0052 TO 0.8170
0.8178 TO 0.q305
0.8205 TO 0.5421
0.8931 TO C'.0550

0.8558 TO '00684
0.8084 TO 0.0811
0.8811 TO 0.8937
0. 8937 TO 0. 909C4

0.7799 TO 0.7925
0.7925 TO 0.8052
01.8052 TO 0.817e
0.8178 TO 0.0305
0.8305 TO 0.8431
0.8431 TO 0.0558
0.8558 TO 0.8084
0.8684 TO 0.8811
0.8811 TO 0.8937
0.8937 TO 0.9064

FREURENCY FOP GENERATIONS 4 TO 303

FREQUENCY FOR GENERATIONS 79 TO 303

FREQUENCY FOR GEONrEPATIONS 154 TO 303

FREQUEOCY F'R GENEP.ATIONS 229 TO 303

0.7799
0.7925

').0052
0.8178
0. 8305
0.8431
0.8558
.08684

0.8911
0. 8937

'.77q9
8 .7925

0. -052
0,8178
0. 8305
0'. 8431
0.8558
0.8684
0. 8811
0. 8937

TO 0.7925
TO 0. 8052
TO 0.8178
TO 0.8305
TO 0.0431
TO 0.8553
TO 0.8r64
TO 9.9011

TO 0.9937
TO r'. 9004

TO 0.7920

TO 0. 81''52
TO 0. 17t
TO 0. 8305
TO 0.0431

TO 0 .09TO (.8558
TO 0.8004
TO 0.0811
TO 0.8937
TO 0. 9004

CONGPGTULATIONS! fOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 7.34067 MINUTES
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Figure 6.6.2-2 CSAS Input/Output for NAC-LWT with BWR Fuel Assemblies - Most
Reactive Accident Condition Configuration

PRIMARY MODULE ACCESS ANID ISPUT RECORD C SCALE DRIVER - 95/03/29 - 09:00:37
MODULE CSASS5 WILL BE CALLED

SAC-LWS CARE MODEL; Exxon 9:-:Y - 2 WRter Rods c0 MIL CHAJIEL
S7GPOUPNDF4 LATTICECELL
UO2 1 D.9 293.0 02235 4.0 q2220 00.0 END
Z I RCALL':'Y 2 1.0 293.0 END
H80 3 1.000 293.0 END
AL 4 1.0 203.0 END
SS304 5 1.0 293.0 END
PB 6 1.0 293.0 END
H20 7 20E-S0 293.0 END
H20 8 l.0E-20 293.0 END
H10 9 1.0 293.0 END
END COMP
SQUAREPITCH 1.4529 0.9055 1 3 1.0)770 2 0.9246 9 END
NAC-LWT CASE MODEL; Exxon 9:H - S Waoer Rods q0 MIL CHANNEL
READ PARAMI RUN=YES PLT-NO TME=5U00 GEN=303 NPG=IOOO END PAPAhM
READ GEOM
UNIT I
COM= 'FUEL PIN CELL - WITH H20'
CYLINDER 1 1 0.4528 2PI0.0

CYLINDER 9 1 0.4623 2S10.0
CYLINDER 2 1 0.5385 SP10.0
CUBOID 3 1 4P0.7264 2PI0.0
UNIT 2
COM 'WATER ROD CELL - WITH H20'
CYLINDER 3 1 0.4623 SF10.0
CYLINDER 2 1 0.5385 SF10.0
CUBOID 3 1 4F0.7564 SF10.0
UNIT 3
ARP AY 1 -6.537F -6.5370 -10.0
CUDOID 3 1 4P6.7031 2P10.0
CUBOID 2 1 4P6.9063 2S10.0
CUBOID 3 1 4P7.3025 SP10.0
UNIT 4
ARRPAY 1 -6.5376 -6.537E -10.0
CUBOID 3 1 4P6.7031 1PI0.0
CUBOID 1 1 4PF.9063 PF10.0
CUBOID 3 1 4P7.3025 2S10.0
UNIT 5
CYLINDER 4 1 16.8275 SF10.9
HOLE 3 -7.4613 0.0 0.0
HOLE 4 7.4613 0.0 0.0

CYLINDER 3 1 16.9863 BB 10.0
CYLINDER 5 1 18.8913 5010.0
CYLINDER 6 1 33.4963 2P10.0
CYLINDER 5 1 36.5443 21i0.0
CYLINDER 7 1 49.2443 2P10.0
CYLINDER 5 1 49.B539 2P10.0
GLOBAL UNIT 6
CYLINDER 8 1 314.00 2PI0.0
HOLE 5 00.00 00. 00 0.0
HOLE 5 00.00 99.30 0.0
HOLE 5 86.43 49.90 0.0
HOLE 5 86.43 -49.90 0.0
HOLE 5 00.00 -90.80 0.0
HOLE 5 -80.43 -49.90 0.6
HOLE 5 -86.43 49.90 0.0
HOLE 5 0C.0 109.1 0.0
HOLE 5 90.43 149.7 0.0
HOLE 5 172.85 99.8 0.0
HOLE 5 172.86 0.0 0.0
HOLE 5 172.86 -99.8 0.0
HOLE 5 86.43 -149.7 0.0
HOLE 5 0.0 -199.8 0.0
HOLE 5 -86.43 -149.7 0.0
HOLE 5 -172.86 -99.18 0.0

HOLE 5 -172.86 0.0 0.0
HOLE 5 -172.86 99.8 0.0
HOLE 5 -86.43 149.7 0.0
HOLE 5 259.39 40.9 0.0
CUBOID 8 1 4P314.0 2F10.0
END GEOM
READ ARPAY
ARA=I NUX-:=9 NUO=9 NUZ=1 FILL

36pI
4R1 2 4R1

001 5 3R1

END FILL
END AR RAY
READ SOUNDS ZFC=PEP YXF=HS0 EED BOUNRDS
END DATA

SECONDARY MODULE 000008 HAS REFIr CALLED.

MODULE 000008 IS FINISHED. COMFLETI'YIJ CODE 0. CPU TIME USED 0.55 (SECONDC).
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SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 5.93 (SECONDS).

SECOND•.EY MODULE 000009 HAS BEE)) CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 438.36 (SECONDS).

MODULE CSAS25 IS FINIISHED. COMPLETION CODE S. CPU TIME USED 446.44 (SECONDS).
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PROGRPAM VERIFICATION IFOPMPATIOI.

CODE SYSTEM: SCALE-PC VESIOE: 4.3

PROGPAPI: C- ASP

CREATION LATE: 03/08/96

VOLUME: ENG

LIEPAPT: S:\SCALE4B3\WIN IT\T\EX'IE

PEODUCTECII CODE: CSAS

....÷ VERSIOD1t: 3.1 ...

J:'S AME: SCALE-PC

PATE OF EXECUTION: ,77/21/ 98P

TIME OF EXECUTION: 12:27:03
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NAC-LWT CASK MODEL; EXXON 9E9 - 2 WATER ROnS 80 MIL CHANNIEL

.... PROBLEM PAPRAMETERS ...

LIB 27GROUPNDF4 L I BKPAIPY
KX-:' MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
1DM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRYf
MORE 0 n/I DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION""

SC U02 STANDARD COMPOSITION
KC: I MIXTURE HO.

VF 0. 9500 VOLUM-E FRACTIOON
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 No. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92205 4.000 WT%
9220 ' 96.000 WT%

801( 2.00 ATOMS/MOLECULE
END

SC ZIRCALLOY STANIDAPD COMPOSITION
RE.: 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.5610 THEORETICAL DELSITY
NEL 1 NO. ELEMENTS
ICP I S/ 1 MI XTTUR E/COMPOU1CD
TEMP 293.0 DEN KELVIN

4030-2 1. 00 ATOM/MOLECULE
END

SC HRO STANDARp D COMPOSITION
E.: 3 MIXTURE 11.

VF 1 . -0000 VOLUME FRACTION
ROTH 0.9092 THEORETICAL DEIISITY
NEL 2 1o. ELEMENTS
ICP I 0/I MIXTURE/COMPODND
TEMP 293.0 DEG KELVIN

END

SC AL
MX:
VF
ROTH
NEL
ICP

TEMP

END

SC SS304

VF

ROTH
NEL

ICP
TEMP

END

SC PB
MX
VF

ROTH
NEL

ICP
TEMP

END

SC HRI

VF

ROTH
NEL
ICP

TEMP

END

SC 820

1001 2.00 ATOMS/MOLECULE
e016 1.00) ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE 10.

I . 0000 VOLUME FRACTION
2.7020 THEORETICAL DENSITY

I NO. ELEMENTS
I 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
13027 1 .00 ATOM/MOLECULE

5
1.0000
7. 4 (10

4
0

203.0

54304
25055
20304

I ,0000
11. 3440

02000

0.0000O

7.0
1001

5101

STANJDARD COMPOSITION
MIXTURE NO.
VO LUME FRACTION
THEORETICAL DENSITY
O. ELEMENTS

0/1 MI:TURE/COMROUND
DEG KELVIN

10.000 WT;
2.000 WTT

66.500 WTN
9.500 WTz

STADIA0RUD COMPOSITION
MIXTURE EI1.
VOLUME FPACTION
THEORETICAL DENSITY
JO. ELEMENTS

0/1 MI'-:TURE/COMPOUND
DE G K E L V I II

I . ADiiTOM/MOLECULE

STAIJDAR£ CROD-ITION
14I1'TUFE 1O.
VOLUME F R.CTI.11

THEORETICAL DEIBITT
1]C. ELEMENITS

/ 1 MI -- TU2E / C'04 pSIIND
DEG KELVIN

2.00 ATOMS/,4MOLECILE
1.00 ATOMI/MOLECULE

STAN1DARD COMOODITIDI]
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VF
ROTH
NEL

ICP
TEMP

EIID

SC H20

VF
ROTH
NEL
ICP
TEMP

END

e
0.000,1
0.9982

2

293.0
1001
8016

1.0000
0.9982

293.0

8H16

MIXTURE NO.
VOL[•ME FP.CT I ON
THEOPETICAL DENSIT'
NO1. ELEM4ENTS
01/1 MIXTURE/COMPOUND
DEG KELVIN

2.00 ATOMS/MOLECULE
1 .00 ATOM/MOLECULE

STANDARD COMPOSITION
MIXTURE NO.
VOLUME FRACTION
THEORETICAL DENSITY
NO. ELEMENTS
S/I MIXTURE/COMPOUND
DEG KELVIN

2.00 ATOMS/MOLECULE
1.00 ATOM/MOLECULE

.... PROBLEM GEOMETRY -"

CTP SQUAREPITCH CELL TYPE
PITCH 1.4529 CM CENTER TO CENTER SPACING
FUELOD 0.9055 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO'. OF FUEL
IE4OD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.0770 CM CLAD OUTER DIAMETER
MCLAE 2 MIXTURE NO. OF CLAD
CAPOD 0.9-46 CM GAP OUTER DIAMETER
MGAF 9 MIXTURE NO. OF OAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETPY

ZONE 1 IS FUEL
CONE 2 GS 'AP
DOSIE 3 IS CLAD
-0lE 4 IS MOD
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"N. NAC-LWT CASK MODEL; EXXON 959 - 2 WATER RODS 60 MIL CHANNEL "..

.............. DATA LIBRARY INFORJIATIOI ...

* CH IT VOLUI-IE ..
... NUMBER DATA SET NADIE SAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89FR01 STANDARD COMPOSITION LIBRARY

2 CG:\scale43\DATALIB\FT82FS01 CROSS SECTION LIBRARY

* . 11 [,:\PROJECTS\BU85-C-I\BWRFIN\IR9hSIM\FTl1FB01 SHORT CROSS SECTION LIBPAR'

5" D:\PROJECTS\BU85-C-I\BWRFIN\19HRIM\FT9DFO01 INPUT DATA DIRECT ACCESS ..

STANDAPD COMPOSITIOII LIBRAP-RY DATA

UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FTR9FO1Dl

* LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY

I 37 STANDARD COMPOSITIONS, 490 NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

* CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

-- - - - -- - - - -- - - - . . .

* UNIT NUMBER : 82

DATASET NAME : G:\SCaIe43\DATALIB\FT82FO01

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED ON ENDF-B VERSION 4 DATA
COMPILED FOR NPC 1/127/B9

LAST UPDATED )8/12/94
L.M. PETRIE - ORNL

........ 0 IU'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE RENO V PARAMETER DATA ........

...... DATA READING COMPLETED .........

........ 1) 1O'S WERE USED PREPARING THE KENO V INPUT DATA ........

........ ) IO'S WERE USED LOADING THE KENO V DATA ........

........ 0 IO'S WERE USED LOADIITG THE DATA ........

C ID'S WERE USED CHECKIIr THE KENO V GEOMETRY DATA ........
RESTARnT DATA HAS SEES WRITTEN ON UNIT 95 .....

........ 0 ID'S WERE USED WRITING THS EHEO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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* IIAC-LWT CASK MODEL; EXXON 0N0 - 2 WATER RO[,S S0 HIL CHAINNEL -

... .. ... .. .. ... .. .. ........... *., .............. .......... -........... . . . . . . . . . . . . . . . . . . .
.NUMERIC PARAMETERS

TME MAY[IMUM PROBLEM TIME (MIN) ......

* TBA TIME PER GENERATION (MIN) 0.50"

CGEN NUMBER OF GENERATIONS 303

OPG NUMBER PER GENEPATIONI 15000

ISK NUMBER OF GENEPATIONS TC BE SKIPPED 3

BEG BEGINIIING GENERATION NUMBER 1

RES GENEPRATIONS BETWEEN CHECKPOINTS 0)

1 D NIUMBER OF EXTRA 1-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

XNB EXTRA POSITIONS IN NIEUTRON BANIK 0

NFB FISSION BANK SIZE 1000

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.50000

WTL WEIGHT LOW FOR RUSSIANI ROULETTE 0.3333

RND STARTING PBAllDOM NUMBER BB827100001

* NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NLB LENGTH OF D.A. BLOCKS ON UNIT 8 512

* -÷ADJ MODE OF CALCULATION FORWARD * +

INPUT DATA WRITTEN NII RESTART UNIT NO

BINAPY DATA INTERFA,CE YES
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"AC-LWT CASE MODEL; ECXR0 ŽSD - 2 WATER RODS 8,', MIL CHAINIEL

........ LOGICAL PAPRA-IETERS . .

RUI

FLX

SMU

MKU

SEE

FMU

MKH

CKH

FMH

HHL

XSI

XS2

XAP

PKI

PID

EXECUTE PRO, BLEM AFTER CHECKING DATA

COMPUTE FLUS

COMPUTE AVG UEIT SELF-MULTIPLICATION

COMPUTE MATRIX E-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT JUEBERE

PRINT FISS PROD MATRIX BY UEIT IlYIBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NlUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONIS

PRINT 1-D MIXTURE X-SECTIONS

PRIMNT -D MIXTURE X-EECTIONS

PRINT MIXTURE ANGLES & PROBA/3ILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

1IG

110
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

110

NO

PLT

FDN

NUB

MKP

CKP

FMP

MKA

CKA

FM4A

HAL

FAR

GAS

PA>:

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S) NO

COMPUTE FISSION DENSITIES NO1

COMPUTE NU-BAR & AVG FISSION GROUP YES

COMPUTE MATRIX K-EFF BY UNIT LOCATIOGI 110

COMPUTE COFACTOR K-EFF BY UNIT LOCATIOG1 110

PRINT FISS PROD MATRIX. BY UNIT LOCATION 110

COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO

COMPUTE COFACTOR K-EFF BY ARRAY NIUMBER 110

PRINT FISS PROD MATRIX BY ARRAY NUMBER NO -"

COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO

PRI1NT FIS. AND ABS. BY REGI01 NO

PRINT FAR BY GROUP NO

PRINT XSEC-ALBEDO CORRELATION TABLES NO

PRINT WEIGHT AVERAGE ARRAY 110

PRINT INPUT GEOMETRY N0O

PRINT DEBUG INFORMATION NO

PRINT TPRACKING INFOMPATION NO

PARAMIETER INPUT COMPLETED

........ 0 IO'S WERE USED READINIG THE PARAMETER DATA ........

. . . DATA READING COMPLETES I..I......I

NAC-LWT CASK MODEL; EXXON 9X9 - S WATER RODS 80 MIL CHR1NEL

ADDITIONAL INFORMATION ....

- NUMBER OF ENERGY GROUPS 27 USE LATTICE GEOMETRY YES

13* 'M. OF FISSION1 SPECTRUM SOURCE GROUP I GLOBAL ARRAY NUMBER S

-4 N0. OF SCATTERING ANGLES III XSECS NlUMBER OF UNITS IN THE GLOBAL X DIR. S

ENTRIES/IIEUTRON IN THE NEUTPOII BABK I' NUMBER OF UNITS Il THE GLOBAL Y DIR. U

ENTRIES/NEUTRON III THE FISSION BSANK 12 NUMBER OF UNITS IN THE GLOBAL Z DIR. 0

JNUMBER OF MIXTURES USED P USE A GLOBAL REFLECTOR fES

NUMBER OF BIAS ID'S USED 1 USE NESTED HOLES YES

INUMBER OF SIFFERENITIAL ALBEDOS USED I lUMBER OF HOLES 2E

TOTAL 1INPUT GEOMETRY REGIONS 24 MAXIMUMI HOLE SESTINIG LEVEL

U110-IBED OF SEOMETPY REGIOINS USED E 4 USE NESTED ARRA'S DO

LARGEST GEOMETRY UNIT NIIBER 6 NUMBER OF ARRAYS USED 1

LARGEST ARPYA NUM'BER I 'AX-.IME ARRAY NESTING LEVEL 1 ...

I* +X BOUNDAFY CONDITION HBE -X BOUNDARY CONDITION BIG

Y BOUNDARY CONDITION HBG -Y BOUNDARY CONDITION H20

+Z BOUNDI'Rf CONDITION PER -Z BOUNDARY CONDITION PERP
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.. . .. .. . . . . . . ........... I....... .................. ... .................... . .......

NAC-LWT CASE MODEL; EXXON 9X9 - 3 WATER RODS 80 MIL CHALNEL

• .................... ............... ,......................................................

- - - - -- -SPACE ANJ"D SUPERGROUP IIIFOPMLATIOO - .......

101 -11)5•0 WORDS I1 THE TOTAL SPACE AVAILABLE.

- - 34647 WORDS WERE KSED FPR i]Oi]-SUPERGROUP STOPAGE.

05353 WoR 'S OF STORAGE ARE AVAILABLE FOE SUPERGROUPED DATA.

99458 WORDS OF STORAGE ARE AVAILABLE FOPR CONSTRUCTINIG THE SUPERGROUPS.

" 65W9TS WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1576 WORDS ARE NEEDED FOR THE LARGEST GROUP. ...

36466 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

51430 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

51872 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ElIDI NG ASEC ALBEDO TOTAL ...

SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 '7 27G4 544 11854

........ 0 IO'S WERE USED III SUPERGROUPIEG ........

........ U IO'S WERE USED LOADING THE DATA ........
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REGION

NAC-LWT CASE MODEL; EXXON 9AL9 - 2 WATER RODS 80 MIL CHANNEL

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
OUM I D

---- D UNIT I -----

FUEL PIN CELL - WITH H20

1 CYLINDER 1 1

CYLINDER 1 1

5 CYLIIIDER 2 1

4 CUBOID 3 1

RADIUS

R-ADIUS

RADIUS

+X 0. 72 04 1)

-, = 110.0( -Z = -20.000

22 = 10.00t -Z = -12.00'

n= 10.000 -Z = -10.000

-M =-0,.72640 ~+Y = 0.72640

CEETERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y =-O.72640

+2 =
X=

X=

0. 00000

0. 00001

0. 00000

ID0. 000 -Z

0. 000Il 0

0. 00000

-150. ('C 0

UNIT 2

WATER ROD CELL -

1 CYLINDER

2 CYLINDER

3 CUBOID

I ARRAY NUMBER

- CUBOID

3 CUBOID

4 CUBOID

I ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

WITH H20

3 1

21

3 1

RADIUS

RADIUS

+1

1

3

2

3

1

3

32

1

5

1

0. 463(30

.513850

0.72640

6. 5376

6.77031

6.9003

7. 301_5

6.5376

6.7031

6. 9003

7.30525

UNIT 3 EXTERNAL TO LATTICE 1

-X = -6.5370 +y = 6.5376 -Y

-X = -6.7031 CY = 6.7031 -Y

-X = -6.9063 -Y = 6.90r3 -Y

-X -7.3025 -Y = 7.3025 -Y

UNIT 4 EXTERNAL TO LATTICE 1

-X = -0.537C +Y = 6.5376 -Y

-X = -6.7031 +Y = 6.7031 -Y

-X = -6.9063 +Y = 6.9063 -Y

-X -7.3025 +Y = 7.3025 -Y

-6.5376

-6. 7031

-6. qO93

-7.3020

-6. 5376

-6.7031

-6.9063

-7. 3025

+Z = 10.000 -Z = -10.000

+Z = 10.000 -Z = -10.000

-X =-0.72640 +Y = 0.72640

CENTERLINE IS AT

CENTERLINE IS AT

-Y -- 0.72640

X =

+2 =

+Z =

+Z =

+Z =

+Z =

-4Z=

+Z

+Z

+Z=

+Z=

0.00000

0.00000

10.000

10.000

10.000

10.000

10.000

10 . R00

10.000

10.000

10.000

0

Y

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

0.00000

0. 00000

-10. '000

-10.000

-10. 010

-10.000

-10.000

-10.0'0

-10. 000

-10. 000

-10. 00

I

i

5

NAC-LWT CASK MODEL; EXX.ON 9X9 2 WATER RODS 80 MIL CHANNEL

MEDIA BIAS
NHM IDREGI ON

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZES INl THIS PROBLEM

----- UNIT 5 -----

1 CYLINDER

HOLE NUMBER

HOLE N1UMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

0 CYLINDER

7 CYLINDER

4 1 PADIUS - 16.-7 I0n00. -Z = -1170i00

1 AT X = 0.-7.0000 2 = 0. 00000

2 AT .-: - '. 0.00000 Z = 0.0000')

3 1 RADIUS - 1C.6 = I0.000 - = - 0

5 1 RADIUS 1 +.89 +Z = 10.000 -Z = -10.000

0 1 RADIUS 33.4Lý UZ = 10.000 -Z = -10.000

5 1 RADIDS 0- .544 Z = 10.000 -Z = -10.000

7 1 RADIUS - 40.244 +Z = 10.000 -Z = -10.000

5 1 RADIUS - 49.u54 'Z = 10.000 -Z = -10.000

CENTEPLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

= 0.00000

3

,, = 0 .00000

X = 0.00000

= 0.00000

= 0.00000)

X = 0.00000

X = 0.00000

y = 0.C000

y - 0.00000

Y = 0.00000

y = 0,00000

O -- RO ,OSOS

Y = 0. 00000

NAC-LWT CASK MODEL; EXXON 9X' - 2 WATER RODS 00 NIL CHANNEL

GEOMETRY DESCRI'TION FOR THOSE UNITS UTILIZED Ill THIS PROBLEMMEDIA BIAS

IONM I DREGI ON

I CYLIJIKER

HOLE IIUIBER

HOLE NU1IBOER

HOLE NUMBER

3

3

4

5

RADIUS

AT X

AT '

AT X

314

00-. 4

............. ...... GLOBAL . . . . . . . . . .
----- UN IT 0 -----

= 10.100 -Z = -1l,0,01 CEIITERLIN]

n0 0 = 0.00000 Z = 0.00000 IS UNIT rR

fR Y 09. 600 Z = o. 00000 0IS UNIT N1

20 Y = 49.900 2 = 0.00(100 IS UNIT 11

E IS AT

LIMPER

•'NBER

UIBEP

= C'.00000

5

5

5
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HOLE NUMBER

HOLE NIJ.I4BERE

HOLE N'/UMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUTMBEO

HOLE NUMBER

HOLE N1U1BE6R

HOLE YLNUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE 1NU6MB ER

HOLE NUJMBER

2 CUBOID

2

6 AT E

7 AT X

8 AT X

9 AT M

0 AT X

I1 AT X

2 AT X:

.3 AT M

4 AT X

5 AT X

6 AT M

7 AT X

H AT X

9 AT M.

'0 AT X

1 AT "

'2 AT X

H 1 +f

= 8F.430

= 0.00000

= -8C.430

= -81.430

= 0.0000

= 86.430

= 172.00

= 17.?8 H

= 17-.88

= 66.43:

= 0.0000

= -00.430

-172.06

= -172.86

-172.86

= -86.430

= 259.29

= 314.00

- 40.900

-4 q. 900

419. q00

14Ž. 70

9-. 8020

-140. 70

-114.00

-149.70

-99. 880

u0. ocoU08

99.800

149.70

49. 900

-314.)00

Z =

Z0=

Z0=

+0 =

Z=

Z -

Z =

Z=

Z=

Z=

+y=

0. 00000

0.00000

0, .000000

0. 00000

0 . 00000

0. 00000

0. 00000

C). 00000

0.00000

0. 00000

0. 00000

0. 00000

0. 00000
0. 00000

0. 00000

214 .00

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NU!4BER

IS UNIT LU14BER

IS UNIT 0140BE0

IS UNIT NUM,1BEP

IS UNIT ITIiMBER

IS UNIT NUMBER

IS UNIT NU04BER

IS UNIT NU0BER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -314.00 +Z = 10.000 -z = -10.000

NAC-LWT CASK MODEL; EXXON 909 - 2 WATER RODS 80 MIL CHANNEL

-UNIT ORIENTATION DESCRIPTION FOR ARRAY" 1

O 11Y26 I, X COL0141 1 TO H LEFT TO RIGNT Y ROW 1 TO 0 HOTTOM TO TOO

111611111

111112111

111121111

111111111

111111111

111111111

11111]1111
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UAC-LHT CASK MO DEL; EXX*ON WH,9 - 2 WATER RODS H0 MI L CHANNEL
VO LUME S FOR. THOSE UIPIITS UT ILIZED I N THI S PROBLEM

GEOMETRY
UNIT REGIOII REGION VOLUME

3
4

3

3
4

'7

1. .70b2L+3LE+I CL-M' *J
5 4CS36E-0U CM''3
4.791H2 E+UC CM' *3
1.39"24E+01 CM'-3

1. 34P5E+11 CM' -3
4 .7916_E+00 CM '3
2.39924E+01 CM'-3

GEOMETRY PEGION

3.41922EF03 CM''3
1. 75307E+n2 CM' '3

2.d1234E+'02 CM1' '3
4.E0302E+02 CM''3

SURROUIIDIIIG GEOMETRY VOLUMES -

12
3
4

10
ii

CUMULATIVE
VOLUME

1.28823E+01 CM''3
1.34285E+01 CM''3
1.H2201E+1 CM*'3
4.22126E+1 CM''3

I.34285E+0G CM''3

1.H2201E+01 CM''3

4.2212UE-+1 CM-'3

H IS All ARRAY PLACEMENT BOUNDARY REGION

3.41922E+(3 CM''3
3.59452E+03 CM''3
3.1576E+E-13 CM''3
4.26612E-03 CM"3

12 IS All ARRAY PLACEMEIJT BOUNDARY REGION

3.41922E+03 CM''3

3.59452E+03 CM''3
3.81576E+03 CM*'3
4.26612E+03 CM''3

1.77918E+04 CM- 3
1.81291E+0H4 CM''3

2.24235E+04 CM' 3
7.04975E+04 CM''3
8.39110E+04 CM''3
1.52367E+05 CM''3
1.5163E+05 CM''3

6.19497E+06 CM''3

7.88768E+06 CM'-3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

4 1 12 3.41922E+03 CM''3

2 13 1.75307E+02 CM' '3
3 14 2.21234E+U2 C4''3

4 15 4.50362E+02 CM''3

5 1 16 9.25953E+03 CM' 3

2 17 3.37383E+02 CM' 3
3 18 4.29436E+03 CM''3
4 19 4.80740E+04 CM''3
5 20 1.3413EE+04 CM**3
6 21 C. R4563E+04 CM' '3
7 22 3.79567E+03 CM '3

6 1 23 3.57171E+06 CM''3

2 24 1.69271E+06 CM''3

UNIT USES REGION MIXTURE TOTAL VOLUME

1 3160 I

3
4

2 R I

3

3 20 1
2
3

4

3
4

5 20 1

3
4
5
6

3

4.07080E+04 CM':'3
1.72607E+03 CM .'3
1.51415E+04 CM*'3
7.581HNE+04 CM''3

3 I.07428E+0'3 CM''3
S 3. 83329E'+02 CM''3
S I.919393E +03 CM''3

6.83843E+04 CM*'3
3 3.5U6R4E+03 CM''3

4.42469E+03 CM''3

3 9.00723E+03 CM''3

3
2
3

4

3
5

7
5

6.H3143E:U4 CM''3
3.50614E+03 CM''3
4.42469E+03 CM'3
9.00723E+03 CM' 3

1.85191E+05 CM''3
6.7476HE+03 CM''3
8.58872E+04 CM''3
9.6147E+05 CM''3
2.68272E+05 CM''3
1.36913E+06 CM''3
7.59134E+04 CM''3

1 8 3.U7171E+06 CM''3
2 H 1.U9271E+06 CM''3

TOTAL MIXTUPE VOLUMES

M4IXTURE TOTAL VOLUME
1 4 . 7 1'CE+)4 CM''3

4 .3742E+C4 CM' '3
3 1 15 H4E+ 5 CM''3
4 1.85191E÷0U5 CM' '3

5 4 30072E+R5 CM''3
E E61479E-+0C5 CM' '3
7 1. 3913E EL CM''3

P 4_ 744 E4SE CM'S3
9 1. 7207E+03 CM' '3

M-ASSO()
4 .23H51EEU+05
1.59895E+,05
I. N0382EU05

S. 00385E +05
3.40617E'E+0
1. 09070E +07
1. 36062E-14
4.75571E-14
1.72292E+03

... BIASING IINFOR.MATION ---

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.
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........ )( IO'S WERE USEE' III RETIO-V BEFORE TRACKING ........

........ :1.00833 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MýATERIAL III THE CORE= 1.3033RE-02

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN' A CUBOID DEFINIED BH:
3:':= 3.14000E+02 -Y:=-3. 140l-E+2 +±Y= 3. 14150 iE+0A -3-=--. 14S0002E+ +Z= 1. SSD ;II+ -Z=-S .0IJ00OE+0I

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TUPNED OFF

KENO MESSAGE NUMBER K5-I05 .. 1 WARNIINJG, ONLY 148 INDEPENDENT STARTING POSITIONS WERE GENERATED.

852 ADDITIONAL STARTING POINTS WERE PICKED FROM THE ISITHIJ DISTRISUTIOFJ.

0.45350 MINUTES WERE REOUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.46933 MINUTES.
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NAC/-LWT CASK MODEL; EXX':ON 9:'29 - 2 WATER PODS 80 MIL CHANNEL

GEIIEF,ATI ON
GENERATION K-EFFECTIVE

SEND MESSAGE IJNUIBE. K5-122
I 9.01189E-01

- 9.28035E-''1
KESO MESSAGE lUMBER K5-132

3 B. 92323E-01
4 9. 34444E-01
5 6.0704 E-O1
S 9.46055E-01
7 8.52456E-01
8 G 27400E-01
9 9.27652E-S01

10 9.1-4856EK-0
I1 8. 9.6192E-01
12 8.97511E-01
13 9. I0384K-01
14 9.30904E-01
15 9.47282E-01

16 9 .072S2E-i
17 9.01455E-S0
18 8.88184E-01
19 8.96816E-Si
20 9.40758K-S0
21 9.02359E-S0
22 9.53151E-S0
22 9.22802E-SI
24 9.32954E-01
25 9.4761-SEI01
26 9.36387E-01

27 9.64685E-01
28 9.419832E-0
29 9.41274E-01
20 6. 42159K-Si

31 9.11565E-I01
32 9.11421E-01
22 9.11!968K-Si

34 5.17329E-S0
35 8.90667E-i1
26 9. 29287K-SI_

37 9. 24988EK-0
28 5.15709E-I0
29 9,.1]1548-01

40 6. 92236K-01
41 6.91023E-01
42 9.11 l460K-OS

43 8.81758E-01
44 8.89549EK-1I
45 8. 69130K-01

4 9. 54337E- I
47 9. 32707E- 1
46 11 50996E-C'1
40 9,04156E-Si
50 9. 5 237K- 01
51 9.K-9E:1
52 9. j5C

7 7
-O 1

Si: 5' 24i3. E- '1ý
5 3 9.5 9' -0 E-101

51 
'0 3013E- 1S

55 ''. 251E -01
516 9,43534E-01

5 O 474
0

1E 01
59 '. 4 4E-II

S I E-ri

r] 9. 040)19E-01I

--4 9. 154'63E

9 47783E-01
6 . 24049E-Ki

67 Q,52222E-rl[
18 _9.3q790)E-01
69 9 .39284E-01
70 9. 18021K-SI
71 C,01955E-01
72 96.5449E-SI

73 0.82677E-S0
74 . 20326E-i1
75 8.52683E2-01
70 6.51426K-Si

77 9. 20571E-01
76 9. 3215E-01

79 6. 1033EK-S01
40 . 20555E-Sn
81 9.21460K-01
62 6.16215E-S0

e3 9.27842E-01
84 9.11448E-01
85 9.03452E-01
66 6.28166E-01
67 6.32908E-01
89 6.322644E-01

89 9.237330E-0S

NAC International

ELAPSED TIME
MINhUTES

WARNh ISNG .... 0llLY
4.86167E-01
5.071767E-01

WARIINIG .... D1lLY
5.29167E-01
5.50167E-01
5 .73000E-C1
5. 96000K-SI-

6. 18833E-01
6.(39833E-01
6. 62833E-i1
6.83833E-01
7. 06667E-01
7.27833E-Si
7.4967E8-01
7.72667E-SI
7. 93667E-01
8. 15667E-01
8. 37667E-01
8.59667E-01
8.83333E-01
9. 07167EK-O
9.30167E-S0
9. 52000E-_01
9. 7500OE-S01
9.966233E-01
1. 01883EKO0
1.04183E+00
I .06367E+00
1. 68483E200
1.10767E+00
1. 12967E+00
1. 153508E+00
1.17633E8+200
i.196917E+00
1. 22300E+00
1.24500OSE+
1. 26783E+00
1.29167E+00
1.31450E+00
1. 33933E+00
I.36133E+00
I . 38500+E00
1. 40706E+00

1.42983E+00
1.45183E+00
1.47567E+00
1.49850+E00
I . 5205E+''4
S 5435E8(10S
1. 56533E +.00
I-. S567 3 3 E+C,0
1. 0933.'E+'

1.j6217E+00
1 65517E+(S

1. 7 700+0
1 7. 728±"'0

1 7466"7E8±l"
1 7 'F7E+l'

1. 7 (67E +'E 0(
I . 811735±E+O

O 0.qe578±+i
I S 75833E+00

1 . 90 17'E±0'
1. 94900ýE4+0(I

1 . 7100E+ OC

2.,01523E+00
.2. 038r 7E+00(
2. 06250E+00
2.00350OE+O'

2.10733E+00
2,13017E800
2.175217E+00
2. 171747+00
2. 19617K+S
2.2'1r00+00
2 .24 108-'700

2. 20483E200
2.2866 7+ 00
2. 309;7E++00

2,33250E+00
2.2354502E2 0

2.37650E+00
2.39933E+00
2. 42217E+00

2. 44417E*00
2.46717E+00

AVERAGE
8- EFFECTIVE

97E IIIDEPENDENT
1.000OO8E+00
1 . 00000E+O0

994 INDEPEiDENIT
8.92323E-01
9.1-2383E-01
96114K3E-01
q. 206296-i0

9.1-4992-01
9.1-7060E-O1
9.18572E-01
9. 18109E-01
9.15072E-u1
9.12387E-0I
9.13541 K-Si
9. 14988E-01
9.17473EK-S
9.16742E-01
9. 5723E-01
9.1-4002E-01
9.12991E-01
9.14534E-S01

9.13893E_-01
9.15856E-_1
9.1618-01
9.16949E-Si

9. 1882E-0S
9.19037E-01
9.20862E-Si

9.21669E-S0
9.22395E -01
9.23137E-01
9. 22738E201
9.22360E-01
9. 22025E-01
9.21878E-01
9.20933E-01
9.21178E-01
9. 21672E-01
9. 21507E-01

9.21227K-i0
9.20464E-01
9. 19709E-01
9. 195'7E2-01
6.18598E-01
9. 17899E-01

9.17206E-S1
9.18050E-01

9.16 2 768-01
9.16522E-01-
9.16218E-01
2.9. 9278-01

9. 9076E8-01
q. 19468E-01

. 20247E-01

0.26,5108-01
9. 2050 E2-010.2056668-01
9.2089-E-(ll
9. 20597E-01

0. '1048E 01

9,3127(IE-04
9 210977E-01

I .0 bE- 19.2060F 01
0. 120778E-0
0 217408-U

9. 23356E-01
9. 22 .6 E-C

9. 22720E-01

9.22651E-01
0 .22457E-01

9.227986-01
9.22728E-01
0. 22T3E4-0I
6.2259_8-01
q. 2257_1E-01
9. 22777E-01
9.22728E-01
9. 22701E-01
9 +22685-01

09. 90429-01

9 2'2557E-S1
9.236-01

9 2209E-C 1)
0 ±252'0E-01
09± 224SE-S1
9,220'+0E-Si

AVG K-EFF
DEVIATIONI

FISSION POIIITS WERE
0. 0000E+00

0. 00000E+00
FISSIONI POIIITS WERE

0. 0)050(E+ 05
2.10 6028-02
1.230678-02
1. 282228-02

1. 1243E-02
9.44284E-03
8. 122283E-03
7. 0499 1E-03
6,67731E-03
6.24242E-03
5 65531E-03

3. 61549E -U3
5.52215E-03
5. 16438-03
4. 914 6E-03
4 . 90885E-03
4.7 2059E-03
4.710237E-03
4 .50140E-03
4.69994E-03
4.48275E-U3
4. 341 56E-03
4.35754E-013
4,23968E-03
4 .45769E-03

4.35809E-03
4.25597E-03
4. 16766E-03
4.04113E-03
3. 92228E-03
3. 80844E-03
3. 69042E-03
2. 69978E-02

3. 59767E-02
3. 52820E-03
3. 43227 9E-)3
2.35042E8-02
-. 34912E-03
2.34832E-03
3. 27005E-02
3.21958E-03
3. 31'75E-03

3. 30623E-03
3. 3363E-03
3.'7981E-03

1581E-02
32171008-03

2 9108E-03
3.01488-il
3.10983-03
u7124 8E-0 (I4

x8349E-03
7108E-0 324 087UE0'

08 0'E11

,777108E03
k.75698E-U3

2 .7131-5E-_03)
.1 57 8 E-53

.71467E-03
:7 1 33qE- 03

-. a837 3E-O3

r. 655ý2.,E-_O3
3.64683E-03

2.585c'E -03
2. 70292E-03

7248E 03
2. 68755E-03

.710618E-n3

2.r63514E-O)3

,60 25E-03

2:5r7 74E-0,
5. 53 507E -0n3
503815E-03

2.47354E-(03
2.44703E-03

. 492830E-03
2.40024E-03

2. 3 7505E-L13
26 35'34E-S3
2. 3293E-03

K-KFFECTIVK
GOENEPATKED

0.0000UE+08-0

C'. UC 0I0UEK+ 01'
GENERATED

S. 00C'00E+O01

0. 0000 0E+ 00
0'. 0U000E+ 00]

0. 00000E+00
0. 000008+000. 00000E+00
0. O00OOE+SO
0.00000E+00
0.0C C0 00)

0: , OOIOOE+O0

0 .00000 E+00

0.O00000E+00
0. 00000E8 0
0. OO008E+0U
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+O0
0O. 00000E+0

O. OOO]OOE+O00.00OOO8E+00
0,00000E8+00

0. 00000E+00
0.0OOOOE+00
0. 00000E+00

0. OO000E+00
0. O00000E+O0

0).0 00008) + 00
0. 0OOOOE+00
0.0 OOOOE+00
0. O00E+00
0.00000E+00
0. 0O0008+0O

0 .000008E+00

". 0 00 08E+OO
O. COOOOE+00

O.O00000E+00
0. O0000E+ 00
0. 00000E+00
0(. O00008E+00
0. 000008+00

0. C'S'7C E8+ C"
0. OC'CO0CC' 

00'
0. UOC'O'E+0
C. 00008E±0 C

0 . C' C'0E+ C' '800

0. C" '01 (' 00
0. CC'' 008E+00
0. 00000(IE+O

'.C CIO(1(E+'8 0
0.0(00008E+±

S]. C'0 'IC' ' (' ('C'

0 .001{0008± 0')0. 010)00E00
In. (CIr, 0)-IE+ -h)

+ . I]00012855')I.0.00008+ 
00

0. 00( IC0E+O1"I

0.00'.'008E +0'i
0I. 0COnE00+ 0005. 0 SO 0 08+ 00'

0). 0 500 08E+ 000. U0(100E+00
0 . (I ]( I0E+I

0. 0 000 I8+ 00

S . 0"CIOICOE+ 00

0. 0000u8+ 050 .000008+E I00

Cj. oO CIJE + 0(
I] , O)00(1E+ 1300. 000008E+0

0. 00008 E+800

0.00O0008]+(00

0.O(I0000E+ 00(
(00000180E 0

0. O000 CE+ 50

0. COOOOCE+OC

0. 0000E8+ SO
0. 00.,008E + 00
0.001000E+00
0. OOOOE800
0 .000008E+00

0.000008U+00U

MATRI I -EFF
DIEV I AT IOI

0(.8[10.10E 01I

0.,00000E+00

0 .000008±00
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):-2424E-0,
22416E-1

02 2606E-02

1.60310E:03
1.59169E 03
1.58879E 03'

1.58397E 0'

1.593(6E-03
1.5983E- 03
1.58982E603
1.61297E-63
1.60605E-03
1.60485'-U3
1 .60240E-U6

1 .59672E-03
1. 5887?E-LU3
1.58262E-03
1.57458E-03
1.5667E6-03
1.55914E-03
1.55183E-03
1.5458)E-03
1.53995E-03
1.53396E-03
1.52969E-03
1.622216-03
1.52002E-03

1.51409E-03
1.50686E-03
1.50376E-03
1. 49796E-03
1. 49190E-03
I 50619E-03
1.50317E-03
1.49687E-03
1. 49304E-03
1.487346-03
1.49021E-03
I. 50790-03
1.50433E-03
1.49941E-03
1.49366E-03
I . 48703E-03
1.499050E-03
1 .460616-03

1 .4000E-03
1 .470006-03

1.46967E-03
1. 46323E-03
1 .4684E-03
1.456152E-03
1.44541E-03
1.43925E-03
1.4 36716-03
1.43822E-03
1.43273E-03
1.43498E-03
1.43077E-03
1.42626E-03
1.42043E-03
1.41450E-O3
1.4 1665E-03
1.41714E6-03
1.416876-0O3
1.4 1300E-_3
1.41367E-03
1.416C5E-03
1.4 1157E-03
1.:4064 6E-03
1.40148E-03
1.39642E-03
1.40044E-03
1.39745E-03
1.3928]E-03
1.39175E-03
1. 38869E-03
1.38329E-03
1.38447E-03
1. 37929E-03
1. 37397E-03
1. 37568E-03
1. 370 63E-03
1. 36539E-03
1. 36033E-03
1.35756E-03
1 . 3599 76-07
1.35632E-63

1 .366996-03
1. 3527 96-02
1. 3477 66-93
1.34292E-02

1. 339116-03
.323662E-03

1.332976-03

1. 32772E-03
1,32291E-03
1.3185E(-03
1.32174 _-13

0. O00000E0
0. 0000E+II0
0. O00000E+O

n. OIOIOE• O0)
0. O000OE+00
0. 0O00006E+-9

O, 0000-E+C0
0,I0000E+060
0.n000006-00

0. 000006E00
0.00OOOE0

0, nlqnOOE+(Ou
n, - oCOCE+O0
0O.uOOOCE+OC)

0. 00l)006E400

0.000000E00
+. 00000E+0O

41 COO'. C,'. CE1 + 0l0

0. 000 0 OE + 00
0. 00000E + 00
0. 00000E+00
0. 000 0E+ 60
0. 00000E+00
0. 00000E+00
0. 000O6E+00

. 00006E+O0
0. 00000E+00
0.000900 OE+ 0
0. 00000C+00
O. 600900E+ 00
0. 000O0E+00
0. 000006E00
0.0o000E+00
0. 00000E+00

0 . 00000OE 00

0'. 0000:06+ 00
0.00000E+00
0. 00000E+0n0.000006-00

0.0n00006+00
0.0000+06-0

0~l 1)0C,0IE + O0

O. 00006E+00
0. 0000-CE+O
'). I'0000-E+0'7. 00E000
0.9O00006+O00
0.O00000E+00
O.O000006+00

0. O00000E+0
0.O00000E+O0
0.00006E+000.O0000E6+00

0.O000006+O0
0.000006E+00
0. 000006+09
0. O008006O09

0.000OE+00

O.: n(:IOUOE+O0I

9. 00000E+00
0 0,, 00 ,E0+ 00

0U.,oL0U IE + 00

0.000006+00

C) 000. 6 OE+ C0

01. 110 10O0+04'

0'.

0. 00000g6+'0
0. 6060070g0

0.000n'g+00+

0 (11,01106-00

0. U00,05+600

0.000006-00

0.9OOOOE+n0
0.30 6OE6+ O0

O. jCOuOUE+(O0

O . O OOE +O 0

9.9O009600E0

0. 06000E600
0. 090006+00
'O. (O'O'E+060
0. O01000+O00

"'0C' OE6+ COC
46. ,06+0

.IIO O0E÷00

10.0,' +06*0

0C, 000E+ I'C.)00 E+0O
0. O000E+in0

_. 000OE+0On
0'. O00E+011

I, UOUOOIE+ I M

0. O0000E+0
0. O0000E+00

9. O00006E00
9.09000+O00
0. O0000E+O0

O.C00000E+00

0. O0000E600

0. 00000E+O0
0. O000nE+O0
0. 00000-0E+
7. 004:00E6+:"

0.00,00E6-00
0.00050E+00
0 . (00 000E+00

0. 00006E+00
0. 00000E+00
0. 00000E+00
0. 000006E00
0. 00000E+O0
0.00000E+O0
0. 00006E+O0
0. 00 00E+00
0. 0000+O00
0. 00000E +00

O. 00900+O00
0. 0000060E+00. O00000+O00
0. 0000OE+00
0. 0000E+O00

0 .0O00E + 00
0 00006E+00
0. 000000E+00

0.O0000E)0440.o00000E+0

0. 00000+6000. 00000E+00

0. 00000g6*00
0.000006±000. 00000E+00

9. 000006+09
0. 000 00E6÷00O. 00000E+00

0. 000006-000. 000006+00
0. E00000+0

0. 00000E600
0. O000006-00
0. 000006-00
0. 00(100E+O 00.0900000E+0
0. 00000E+O0
0). 0(0000+00
0.000006-00
0. 0006-E+00

6.000006+01'
0. 00000E+00('

O'.'')(06OE+ 00'

0000 (0+ 00
0,00000E+00
0.70000E+00
0, 000E 0+0
0.000006+00

0. 0'' 40(0'0)6 00

0. 00006E+00

0.O00 090E60
0.0900060E+0

0. 000006+00
0.000000E+00
0. 09000-E+00

0.090006+0

0. 000006- 00
0.0O00006-(100
0.0O0000g+00

0. 0000E+00

0. 00000E+00
0.6O00500600
5.600006-0g0
O.('00000E-00

O.000000E+00
0. 00000g+ O0

('30 0 6 (1) '4' I CL

0,0000)6+00
0,00000E+00

0. 00 +00 00

0.0 00 0 06+ ,00
n. 000606- +00
0.00000O6 00

0).9oo00006-+00
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NAC-LWT CASE MODEL; E6:2O 9E9 - 2 WATEP PODS b0 MIL CHAIN'EL

LIFETIME - 4.52.164E-24 - r3E - 4.31099E-00

fil BAR - 2.43523E+00 '2r0. -- .23544E-J5
S11SPYEV ) OF THE AVER

T ,O. ,F INITIAL

GEIEFAT I OjI TIME
AVERASE FIDSION GROUP

A3E LETHARGf CADUSING FI!;0S1011

4. 0231E-05. + OR - 1.IH107E-07

2.24499E+01 OR - 15.727E-03
1 . 0c- 71E 00 -1 P - 3.5 7'

11
'*'iE-_ 4

GENEE RAT I10 JS AVEPAGE
KI PRED K_-EFFEECTIVE

'. 92315

1 0.-2312

0-.92317

6 0.923:2

7 0.92319

'0.92317

10 2. 9231E

121 0.92219

11 +.233

12 0. 92337

17 ). 92344

-2 0. 92356

27 rq-2325

32 0.92313

37 0. 4-3-3 +

42 0. 92361.0

47 9. :3132- +

52 . 92377

57 0. 9230 +

.2 9-62364

h7 +.92329

32 0. '29

77 0.92321

82 0. 92320

67 0.+92320

S 0.92 211

09P
÷OP.

OR

OR

OR

OR+OP,

+OR+OP.

0 R

+OR

+OROR

06P

+ORlOR

OR

OR+0O

DEVTIATI',A

- 0.00127

- 1.00127

- 0.220127

- 0.00127

- 0.00127

- 0. 0012c

-, ryj1312

- 2.0013E

- 0.00120

- 0.00129

- 0. 00130

- 0.08151

- 0.90142

- 0.62154

- 0.00132

- 0. r0137

- 6.00130

- 0.60136

- 9.00140

- 0.00142

- D.00143

- 0.600143

- 0. 0L143

- 1..0(14q

- 0.02'149

- ,01.02152

07 FER CENT
CO(F1 2.E61CE INTERVAL

0•.0210 TO 3.92442

._'.lt5 TO1 0.92439

0.92190 To 0.92444

0.92181 TO 0.92435

0.92192 TO 9.92444

0.92190 TO 0.q2445

0.'218d TO 2 0.2444

0.-9190 TO 0. 92447

0.92199 TO 0.92456

0. 92208 TO 0. 9246

0.92213 TO 0.92474

0.92220 TO 0.924E7

0.92193 TO 0.02457

0.92179 TO 0.92449

I.-218, TO 0.92469

0.9- 223 TO 0.92496

0.92201 TO 0.92024

0.2239 TO ). q2515

-.92220 TO 0.92500

0.9q222 TO 0.92506

0.92185 TO 0.92471

0.92153 T2 0.92439

0.9217e TO 0.92464

0.92174 20 0.92467

q.92177 2TO 0..92475

0.921548 TO 0.921403

95 6E0 C6ENT
COIIFIL',EIICE I IITEP.VAL

o. 92063 TO 0.0 2502

0,92.08 TO 0. 9256,5

0.2920-3 TO 0. 92271

0.0 2054 TO 0. 02053

0.92005 TO 0.02573

0.92L22 TO 0.92572

0.92000=] TO 01 . 9272

0.02962 TO 0.26575

0q.92071 TO 1.925P5

0.92080 TO 0.02594

0. 92003 Tu O. 92 1)4

,.029q5 TO 0.92018

0.9206.1 TO 0.9259q

0.92040 TO 0.9258C

,,0.253 TO 0. 92q94

0.02000 TO 0.92.2,'S

0.92115 TO 0.92090

q0.2115 TO "0. 5'

0. 921110 TO 0 92039

0.92001 TO 0.92000

S 19204 TO 0. 92014

0.I2010 TUO. 92602

0. 02034 TO 1.92510

0.92012 TO 0. 92012

0. '20127 TI 0.02025

. I2--01W TO 0.I 2015

09 PEP
C1,.II ,EIjCE

C, . I 9,37 TIO

j..1032 TO

0.91922 TO'

1..19 27 TO

1.l c369 TO

0.91932 TO

U.11932 TO

0.91934 TO

0.010+43 20

0.91ý15 TO

0.919S3 T2

0.91964 TO

0.01030 TO

.1.9 1 TO

0.1910E TO

I . 5,1 )0 TO

1.91978 TO

0.0cI61 TO

0.91941 TO

0.91039 TO

0. 91 I00 TO

0.I1P67 T0

i01031 TO

0.010281 29

0.91072 TO

0).01004 20

'2611T
INTE RVAL

(. 92094

0.902 091

0.92700

0. 9270

0l. 92704

0.9.2713

0. 92722

0. 92734

0. 92748

0. 9.2320

0. •27 13

2. 927209

0. 92796

0.9 4-2791

0.9q2779

,1. 92757

0. 92725

0. 927 90

0.9q2774

0.9•2760

IILlt10BE2 OF
HISTOIF.I ES

30.11.01'

69000

-"(".00

9(000'

2.,4000

.93'000

.92000

.91000

000020

261000

27(000'

271020'

2.26000

2 6102.00

'560000'

4510 10

4 100 00

.41(00'

3 31.11, 01.'

31,2:00n

221000

216U000

.1 100U12
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NAC-LWT CASK MODEL: EKINYI:Otl 9:i9 - 2 WATER PODS S0 MIL CHAITNEL

1IO. OF IINITIAL
GEOEK•PTIC'Ni AVEPAGE 67 PEP. SNT

SO EPEE K-EFFECTIVE DEVIATION COITFISDENCE I IITERVAL

97 0.92340 + OR - O.00154 0.c2146 TO 0.92493

101 0.92329 + OF. - 0.00157 0.02172 TO 0.9248r

1u7 0.92353 + OP - 000157 0.92195 TO 0.92510

112 0.92355 + OR - 0.00161 0.92194 TO 0.92515

117 0.92335 + OR - 0.00164 0.92171 TO 0.92499

1-2 0.92307 - OR - 0.00167 0.92140 TO 0.92475

1i7 0.92360 + OP. - 0.00100 0.92191 TO 0.9252d

13- :.923r7 + OR - 0.0u172 0.92195 TO 0.92538

137 0.92419 + OF - 0.00173 0.92247 TO 0.92592

ljT 0]9r'440 + OP - 000175 0 .2306 TO 0 92)015

147

152

157

102

1 K7

172

177

102

187

192

107

202

207

212

217

227

0.92448

0.92406

0.92413

0.92462

0.92470

0. 92501

0. 92477

0.92386

0.92427

0.92322

0.92266

0.92278

0.92344

0.92429

0.92453

0.92374

0.92479

+ OR -

+ OR -

+ OR -

+ OR -

" OR -

+ OR -

+ OF -

+ OR -

+ OR -

+ OR -

+ OR -

+ OR -

+ OR -

+ OR -

+ OR -

" OR -

" OR -

0. 00177

0. 00178

0. 001e3

0.00189

('.00 93

0.A0200

0. 00202

0. 00709

0. 0U203

0. 00208

0.00218

O. 0W227

0.00235

0. 00237

(.,0234

0. (011241

0.92271 TO 0.92625

0.92228 TO 0.92585

0.92230 TO 0.92906

0.92275 TO 01.92648

0.92280 TO 0.92659

0.92308 TO 0.92095

0-.q2277 TO 0.92670

0.92184 TO 0.9258e

0.92219 TO 0.92635

0.92119 TO 0.92525

0.92058 TO 0.92474

0.92060 TO 0.92496

0.92117 TO 0.92570

0.92194 TO 0..92604

0.92316 TO 92000

0.92140 TO 0.92608

0.92237 TO 0.927211

95 PER CENT
CONF1DE1 'CE I NTERVAL

0.92032 TO 0.92047

0.92015 TO 0.92C47

0.92038 TO 0.92668

0.92034 TO 0.92076

0.920(07 TO 0.92664

0.91973 TO 0.920642

0.92022 TO 0.92697

0.92024 TO 0.92710

0.92074 TO 0.92704

0.92091 TO 0.92789

0.92094 TO 0.92803

0.92050 TO 0.92763

0.92047 TO 0.92779

0.92099 TO 0.92835

0.92091 TO 0.92848

0.92115 TO 0.92888

0.92078 TO 0.92076

0.91983 TO 0.92789

0.97012 TO 0.92843

0.91916 TO 0.92729

0.91849 TO 0.92683

0.91842 TO 0.92714

0.91890 TO 0.92797

U.91960 TO 0.92899

U.91979 TO 0.42927

0.91906 TO 0.92842

0.91996 TO 0.92961

99 FEF0 OENT
C'NFIFT1E1OE INTERVAL

0.91070 TO u. 92'01

0.91059 TO 0.92000

0.91800 TO 0.02325

0.91873 TO 0.92936

0.91847 TO 0.97070

0.91905 TO 0.92109

0.91653 TC,0.668

0.91852 TO 0.02002

0.91901 TO 0.92037

0.91917 TO 0.92904

0.91916 TO 0.92940

0.91872 TO 0.92941

0.91864 TO 0.92962

0.91902 TO u.93021

0. 190' To 0.q3037

0.91921 TO 0.931092

0.9170 TO 204.3075

0.91781 TO 0.92991

0.91804 TO 0.93051

0.91712 TO 0.92932

0.91541 TO 0.92891

0.91624 TO 0.92933

0.091r0 TO 0.93024

0.91725 TO 3.03174

0.91742 TO 0.03104

0.91072 TO U.030?6

0.91755 TO 0.93202

NIUMBER. OF

HISTOp. ES

.00000

201000

1960(00

1919000

1860000

141 ('00

170000

1710'00

1 90'7 50

161000

156000

151009

140000

141000

13G000

131000

1202000

121000

116000

111000

106000

101000

96000

91000

01000

7100(0
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JAC-LWT CASK MODEL; EXX4ON 9.09 - 2 WATER RODS en MIL CHAINEL

10. OF INITIAL
GEIJEFATIONS AVERAGE r7 PEP CENT

SKIPPED P-EFFECTIVE DEVIATION CONJFI DENCE INTERVAL

232 0.92500 + OR - 0.0025F 0.92244 TO C.92750

237 0.92579 - OR - 0.00200 0.92314 TO 0.92845

242 0.92656 + OR - 0.00277 0.92379 TO 0.92934

247 0.92543 + OR - 0.00279 0.92265 TO 0.92822

252 0.92532 + OR - 0.00295 0.92237 TO 0.92827

257 0.92561 + OR - 0.00300 0.92201 TO 0.92861

262 0.92776 + OR - 0.00306 0.92469 TO 0.93082

207 0.92092 + OR - 0.0039"- 0.92231 TO 0.93024

272 0.92773 + OR - 0.D00361 0.92412 TO 0.93134

277 0.92977 + OR - 0.00406 0.92572 TO 0.93383

282 0.92606 + OR - 0.09440 0.92165 TO 0.93040

287 0.92782 + OR - 0.00536 0.92246 TO 0.93318

292 0.92776 + OR - 0.00748 0.92027 TO 0.93524

297 0.92922 + OR - 0.00935 0.91987 TO 0.93857

95 SEP CENT
COIFIDEI1CE INTERVAL

0.-1909 TO 0.93012

0.92c,48 TO 0.93111

0.02102 TO 0.93211

0.91989 TO 0.93101

0.91942 TO 0.93121

0.91962 TO 0.93161

0.92103 TO 0.93399

0.N2029 TO 0.93355

0.92050 TO 0.93495

0.92166 TO 0.93789

0.91725 TO 0.93486

0.91710 TO 0.93854

0.91279 TO 0.94272

0.93053 TO 0.94792

09 PES CENT NU110BER OF
COIJFIDEECE I1NTERPVAL HISTORIES

,.01722 TO 0.03268

091782 TO 0.93377

0.91S24 TO 0.03438

0.91707 TO 0.93380

0.91649 TO 0.93416

0.91662 TO 0.93460

0.91857 TO 0.23094

0.91097 TO 0.93487

0.91009 TO 0.03856

0.91760 TO 0.94195

0.93285 TO 0.93927

0.91173 TO 0.94390

0.90531 TO 0.95020

C.90118 TO 0.95726

71000

66000

61000

56000

51000

40000

41000

360010

31000

26000

21000

16000

11000

6000
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JAC-LWT CASK MODEL; EXXON TI9 - 2 WATER RODS 80 MIL CHA11EL

PLOT OF AVEPA•E K-EFFECTIVE BS GEDEPATION PRUN.

THE LINE F.EFPESDETS K-EFF = 0.9222 + OR - 3',(012 WHICH OCCURS FOR 303 GENEPRTIOND PUN.

1.9143 (1-c-244 . 9344

-------------------------------------------------------------
I-------

S i

2 5 I+

0 I+
"I

S0 I
45 I

55 +I

Sr II
I I

70 I

I I J

75I * I I

8n +I
85 I

I II

I * I I

I I I

I I1

30+ 
I I'

I 1÷

I *I

I .1

35 I f

I *1 S

I I

I II

I I

I - I SI

45 I

I * SI

I I I

l~I I

I~I I

I II

I HII
II

IS
II

K + 
II

-I

0+ 'I

I -

I *

*I

1 II I

I I

-I I
NA ntraioa I

1 I
70I *l1'' I

I *{ I

I I
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2 I
I C

I T I I

10I I

I iII

I *I I
I - I I

110 +

I I

10I I I
I I

I I ]

I T

11') +1

I I
12+I I1

'I I

I I
1 5I I I

I ' I I
130+I I

I "I I

123I *1

I 80I

I I

35I +I

25I " I 1
I .0[

I 1 I !
1 II

I II
I I
I I

135+ I II

1 II

I I
I II

10I I I

I II
I II
I II

I4 II

I - II
I II
I II
I II

150- 1 I I

I II
I - I I
I II
I I I

155t - I I

I 1

1 I I
I I I

6oI II

I IT
I II
I II
I II

65I II

I II

I II
I II

I -II

I *II
I 'I
I -I

175 I I I

I -II

NAC Inenaina I625



NAC-LWT Cask SAR
Revision 42

190

+95

200 +

205 +

210

215

220 +

225+

2230

235 +

240 +

245

250

255 +

260

265

270 +

275 5

2,0 +

November 2014

I *II
I 1 I

I fl1

I ¼ 1

I -1

I

I *

I 2
I -
O I
I +I

I I

I I
S1I
I I
I I

1 * I
I * I
I *I1
I *I

I "1

I ÷*I
I I
0I 1

I - II
I IT
I IT

I II
I - 1
I -" 2

I "12
I *I1

I II

I * I
I I

I I
I * I

I * I
I I

I 1
I1

I 1

2I
I *
I *
I I
I*I

I 1
I *I1
I * 1I
I 'II
I 1I

1 II
I * II
I II
I II
I -* 1
I 1 I
I rI
I - I

I II
I *II
I -II
I I
I * II
I * II
II * III

I I II

I I II

I II
I 'Il
I *II

I *I I
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I
I
I
I

.1 I

* I
* I
* I
* I
* I

300 +

I * I
I -. 1
I *1 I
I *I I
I I
I 'I I
I I
I *I I
I *I I
I .1 I
I I
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NAC-LWT CASK MODEL; EXXON 929 - W WATER RODS 80 HIL CHANINEL

GROUP FISSION UNIT
FRACT I0ON

1 '.0041

- 0.0166

3 0.0105

4 0.0078

5 .002(

0.0024

7 0.0024

8 0.0024

9 0.0033

10 0.0071

11 0.0150

12 0.0191

13 0.0180

14 0.0142

15 0.0031

16 0.0022

17 0.0033

18 0.0045

19 0.0055

20 0.0234

21 0.0122

0.0301

23 0.1071

24 0.2116

25 0.1806

26 0.2136

27 0.0693

SYSTEM TOTAL =

REGION F1SSIONS

3.77954KE-U3

1.534E4E-Ok

1 . 704,E 'E-i2

7. 19320E-02

2.23635E-03

2.-1041EK-02

2.19241E-03

2.23029E-03

3.0533KE-03

6. 54045E-03

1.38589E-02

1.76731E-02

i.66095E-Ok

1.31041E-02

2.897393E-02

2 .02205 -SE-I

3. 0'454E-K-3

4.14548E-03

5.0969KE-03

2. 15608E-02

1.12660E-02

2.77517E-02

9.88951E-02

1. 95307E-Si

1. 66702E-01

1.97207E-01

C.45054E-O2

0.22154E-01

PERCENT
DEVIATIOECN

2.47r2

0.7 'p

0.0032

0.4000

0.4,50

0. 4971

0. 5503

0.5588

0.6088

0.6127

0.6443

). 5990

1. u394

1. 3402

1. 9317

1.7901

1.4471

0.7556

1. 3926

0.9038

0.4772

0.3360

0.3986

0.3631

0. 75r.5

0. 1317

ABSORPTIONS PERCENT
DEVIATION

2.27971E-03 1.7025

7.91156E-03 0.5604

7. 2 1633E-03 :.615,i

3.55433E-03 0.7404

.7074E-0' 0.4623

5.90095E-03 0.4100

8.30050E-03 0.4009

1.00129E-02 0.3818

1.42582E-02 0.3863

2.39631E-02 0.4360

3.57136E-02 0.4483

3.44911E-02 0.4689

3. 7475E-02 0.40f7

5.11136E-02 0.4402

1.43410E-O2 0.6200

0.24015E-S03 0.7-1

5.50476E-S3 ').9470

5.04736E-03 1.0115

7.99143E-03 0.7852

2.94426E-02 0.5373

1.19914E-02 0.8317

2.66452E-02 0.6349

8.80475E-02 0.3489

1.56040E-01 0.2555

1.28382E-01 0.3147

1.51858E-01 0.2OT6

5.09539E-0I 2 0.54r4

9.5153E- -2 1 0. 2 201.

.5153E-02 +OR - 0.500U4

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.000006+00 0.0000

0.''U00E+00 0.0000

' (.1002OF 0 0

0.00Uj00000 '.0,000

0. 0000E6+00 0.0000

0. 00000E+00 0.0000

0. 00000E+00 0.0000

0. 00000E+00 0.0000

O.00000E+00 0.0000

O. 00000E+0 0.0000

0.O00006E+O0 0.0000

0.00OOO0EO0 0.0000

0.00000-+00 0.0000

0.O0000E+00 0.0000

0. 00050E+00 0.0000

). 00006E+0 0.0000

'. 00000E+00 0.0000

0. 00000E+00 0.0000

0. 00000E+O0 0.0000

0. 00000E+O0 0.0000

O.00000E+00 0.0000

O.00000E+00 0.0000

). 00000E+00 0.0000

0. 00000E00 0.0000

0. OOOOE+00 0.0000

0.0000E+O60 0.u000

0.0 000EK00 0.20000

0.'•00E+30-2 '. 0.0000

THE WEIGHT LOST IN THE ALBEDO PORTION OF THE PEOBLEM

ELAPSED TIME 7. 30150 MINUTES

PA1DOM NUMBER= 677D583D170K
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NAC-LWT CASK MODEL; EXXON 909, - 2' WATER ROE'S 80 MIL CHANNEL

0o 597 TO 0 8724

0.6724 TO 0 U850
U .885U TO 0 8977
u. 6q77 TO C,0.10
0.9103 TO 0 .93I
f.9-30 TO .9 56
I.935" TO 03

6',483 TO U.
U. c(C TO '. 9,-
.7- TO 0J9862

o. 8597

0.8724
o. 8850
0. 9977
U. 9102

0.9230
0.9356
0.9483
0.9609
0.9736

0.8597
0.8724
0. 8850
0. 8977
0 .9103
0. 9230
'3. 9350
0. 94 83
0. 5609

0. 973U

0. 9597

U . 8724
0.88006

S.8977
0.9103
0. 9230
0.935G
0.9483
0. 9609
9. 9736

TO 0.e724
TO 0.0890
TO 0.8977
TO 0.9103
TO 0.9230
TO 0.9356
TO 0.9483
TO 0. 9609
TO 0. 9736
TO 0.9962

TO 9.8724
TO 0. 8850
TO 0.8977
TO 0.9103
TO 0. 923(0
TO 0.9350
TO 0.9493
TO 0.9609
TO 5.9736
TO 0. 99C2

TO 0.0724
TO 0.8850
TO 0.8977
TO 0.9203
TO 0.9230
TO 0.9356
TO 0.9493
TO 0. 9609
TO 0.9736
TO 0.9862

FEEQIUNIEC FOP GEIEPNEATIONS 4 TO 303

. ............. . . . . . . . . . . . . . . . + . . . .
.,. . ....................... *. . . . . . . . . . .. , +÷ * . .. . . . .

.. .. . . . . . . . . . ................ .. . .. . .. . .. .

FR6EQUEN0 FOR GENER.ATIONS 79 TO 303

. . .............. ...... ... , .... ...

FREOUENICO FOR GENEPRATIONS 254 TO 303

600050527 FOP GENERHATTONS 229 TO 3013

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 7.30233 MINUTES

NAC International 6.6.2-56



NAC-LWT Cask SAR
Revision 42

November 2014

6.6.3 MTR Fuel Elements

This section contains abbreviated output files from the most reactive normal condition and

accident condition moderator density variation cases.

0
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Figure 6.6.3-1 CSAS Input/Output for NAC-LWT with Design Basis MTR Fuel - Most
Reactive Normal Condition Configuration

FRIMARY MODULE ACCESS 2.11D INPUT RECORD ( SCALE DRIVER - 35/03/29 - 09:06:37 I

MODULE CSAS25 WILL BE CALLED
LOT HFBP DESIGN U300-AL FUEL 93 W/0 U235 ELEMENTS IN CLOSE, 2IN BASKET PLATES

273ROUPIDF4 LATTI CECELL
'LINE MATCH
U0•1IIUH11 1 DENI=3.Q990 0.3000 293 92235 93. 92238 7. ROD

O I OEN=3.-'90 0.0512 293 END

AL I DEll=3.900 0.C468 293 END
AL 3 1.0 293.') END
H20 3 1.000 293.0 )END
AL 4 1.0 293.0 END0
SS304 5 1.0 293.0 ROD
PB 9 1.0 293.0 END
H20 7 1.000 203.0 END
H20 2 1.0 293.0 END
END COMP
S. 'MMSLABCELL 0.3708 0.053 1 3 0.127 2 END

READ PARAM4 RUN=YES PLT=YES R01D=2 GEN=206 NPG=800 END PAPRAM

READ GEOM
UNIT I
COM 'AL PLATE CELL'
CUBOID 2 1 2P3.1250 2P0.127 1P10.0
CUBOID 3 1 2P3.1250 2P0.154 1910.0

UNIT 2
COM -'.HFBR. FUEL PLATE CELL I'
CUBOID 1 1 2P2.8600 2P0.0265 2F10.0
CUBOID 1 1 293.1250 290.0635 2P10.0

CUBOID 3 1 2P3.1250 0.1905 -0.2134 2F10.0
UNIT 3
COM= 'HFBR FUEL PLATE CELL 2'
CU010 1 1 22.8600 2P0.0265 29P1.0

CUBOI1 2 1 2P3.1250 2P0.0135 2P10.0

CUBOID 3 1 2P3.1250 0.2134 -0.2007 2910.0

UNIT 4
COM=99FB FUEL PLATE CELL 3'

CUBO9D 1 1 292.1600 290.0215 2PI0.0
CUBOI 2 1 2P3.1250 2P0.0635 2P10.0
CUB01D 3 1 2P3.1250 0.2007 -0.1854 2P9O.0
UNIT 5
COM='HFBR FUEL PLATE CELL 4'
0U0001 I 2P 3.8600 2P0.0265 2P10.0
CUBOID 2 1 2P3.1250 2P0.0635 2PI9.O

C0000D 3 1 2P3.1'50 0.1654 -0.1854 2910.0

UNIT 6
COM-'HFBR FUEL PLATE CELL 5'
CU0OD 1 1 2 9P2600 2P0.0265 2P10.0
CUBOID 3 1 2P3.1250 2P0.0635 2PI0.0
CUBOI 3 1 2P3.1250 0.1854 -0.2007 2910.0

UNIT 7
COM='HFBR FUEL PLATE CELL 6'
008000 1 1 292.8600 2P0.0265 2PIO.0
CUB060 T 1 3P3.1250 2P0.0635 2910.0
0U080 3 1 293.1250 0.2007 -0.2134 2910.0

UNIT 8
CM='.HFBR FUEL PLATE CELL 7'

CUBOID 1 1 2P2.8600 2P0.0265 2P10.0

CU0BO0 2 1 2P3.1250 2P0.0035 29P1O.
CUBOID 3 1 2P3.1250 0.2134 -0.1005 2P90.0

UNIIT 90
COM= 'HFBP FUEL A9RA0 20 PLATES 11 5/16 IN. WEB CENTER'
ARRA0 1 -3. 1250 -3. 9319 -10.0
REPLICATE 3 1 2S0.0 2R0.1631 2R0.0 I

REPLICATE 4 1 2R0.4750 410.0 1
REPLICATE 3 1 2 10.7010 260.2688 2R0.0 1
REPLICATE 5 1 '90. 556 4RO.0 1

UNIT 01
COM='HFBR FUEL ARRAY 20 PLATES IN 5/16 IN. WEB RIGHT'
AROP..Y a -3.1250 -3.9369 -10.0
REPLICATE 3 1 200.0 200.131 290.0 1

REPLICATE 4 1 2R0.4750 4R0.0 I
REPLICATE 3 1 1.5300 0.0 2R0.2699 280.0 1

REPLICATE 5 1 36,0.3556 40O.0 1

UNIIT 02
COM='HFIPS FUEL A0PAY 20 PLATES 11 5/16 IN. WEB LEFT'

ARR AY 1 -3.12/50 -3.0360 -10.0
PEPLICATE 3 I 2 " 2RR0.103 2RO.0 1

REPLICATE 4 1 300.4750 400.0 1

REPLICATE 3 1 0.0 1.5380 2R0.2683 200.0 1

REPLICATE 5 1 2R0.3550 400.0 I
UNIIT 10
COM= 'HFBR FUEL ARF00 ' WITH HALF OF 1/4 PLATE 01 RIGHT - TOP STACK'

AR RA I -3. 1200 -C .369 -10.0
REPLICATE 3 I 2R.U 300.1031 200.0 1

REPLICATE 4 1 290.4750 40.0 I1
REPLICATE 3 I 2P,0.7090 0.5376 0.0 2R0.0 1

REPLICATE 5 1 0.304E 500.0 I
UIIIT 101
Coll='HFBIP FUEL ARP01. WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
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ARRAY 1 -3.1250 -3-9369 -10.0
REPLICATE 3 1 a R0.6 2R0.163" 2,0.0 1

REPLICATE 4 1 2R0.4750 4R0.0 I
REPLICATE 3 i 20.7690 0.0 0.5376 200).0 1

REPLICATE 5 1 0.3048 5P0.0 I
UNIT 11

COM= 'HFBR FUEL WITH HALF OF I/4 IN. PLATE ON LEFT TOP STAC
ARR AY 1 -3.1300 -3. 9369 -10.0
REPLICATE 3 1 260.0 5R0.131 2R0.0 1
REPLICATE 4 1 300.4750 4R0.0 1
REPLICATE 3 1 2R0.7090 0 1.537C 0.0 3P0.0 1

REPLICATE 5 1 0.0 10.3049 4R0.0 1
UNIT Ill
-0OM= 'HFBR FUEL ARPRAY WITH HALF OF 1/4 IIN. FLATE ON LEFT -
ARRAy 1 -3. 1250 -3.93r9 -10.0
REPLICATE 3 1 2R0.0 R00.1631 2R0.0 1
REPLICATE 4 1 2R0.4750 4RF.O 2
REPLICATE 3 1 300.7690 0.0 0.537E 2R0.0 1
REPLICATE 5 1 0.0 0.304e 4R0. 0 2

UNIT 12
COM='2 UNIT ARRAY WITH 0.120 IN. PLATE ON TOP AND SIDES'
ARRAY 2 -9. 0428 -4.3688 -10.0
REPLICATE 5 1 3R0.3048 0.0 2R0.0 1
UNIT 13
COM='3 UNIT ARPAY WITH REST OF 5/16 WEB'
ARRAY 3 -14.1738 -4.3688 -10.0
REPLICATE 5 1 2R0.3556 2R0.7112 2RO.0 1
UNIT 14
COM='2 UNIT ARRAY WITH 0.120 IN. PLATE Oil BOTTOM aWld SIDES'
ARRAY 4 -9.0428 -4.3688 -10.0
REPLICATE 5 1 2R0.3048 0.0 0.3048 2RO.O I
'LINE M 4ATCH
'LINE MATCH

'LINE MATCH
GLOBAL UNIT 15
COM=7 HFBR ASSEMBLIES IN THE LWT'
CYLINDER 3 1 17.0500 210.0
HOLE 12 0.0 +9.4489 0.1
HOLE 13 0.0 0.0 0.0
HOLE 14 0.0 -9.4489 0.0
CYLINDER 5 1 18.8913 2614.0
CYLINDER 6 1 33.4963 2PI0.0
CYLINDER 5 1 36.5443 2P10.0
CYLINDE{R 0 1 49.2443 2610.0
COLIIDEE 0 1 80.33900 3610.0
CUBOID 7 1 4P80.33900 2P10.0
END GEOM
READ ARRAY
AR, A=I 00UE=I 1U=20 NUZ=1 FILL 1 6 7 6 1205 4 3 2 1 END FILL
APA=2 t'UX-2 1UY0= 0UZ=1 FILL 10 111 END FILL
ARA-3 1U103 UY-11 NUZ1= FILL 92 00 051 0E FILL
AR.A 4 110 1UY=1 0UZ=1 FILL 1ul I1 ENDI FILL
END ARRAY
READ BOUNDS ALL=M-IR END BOUNDS
REAN PLOT
TTL= X-Y PLOT OF ASSEMBLY'
NCH= FCLWASPW'
UA0=1.0 VD0=-I.O NA=.=130
*UL--5.0 YUL=5.0 ZUL=0.0
XLR=5. YiLR--5.0 ZLR=0.0 END
TTL 'X-i PLOT OF CASE'
U0= 1. 0 V DN=-1 . 0) N=130
XUL--65. 5YUL=65.0 ZUL=S.0
XLR=65 0 LR=-65.0 ZLRC=0.0 END
TTL-' PLOT OF BASKET'
UAX-1.0 VDN=-I.0 1A199=130

EUL--17.0 YUL=17.0 ZUL=0.0
:LO-17.0 LR-- -17.0 ZLR=0. 0 END
TTL='X-Z PLOT OF BASKET'
Vk - 1. 0 WDIOO -1.0
`UL 0 0 YUL -5.0 ZUL=1U.0
.LR 0 0 YLR=5.0 2LR=-I0.0
END FL'O'T
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

K'

OTTOM STACK'
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ccccccccccc
ccccccccccccC
cc cc
I- c
c-c
CC

cc
cc
cc

cc CcCCCC(C3CC

cc.Cccccc ccc:

S555S85SKSý

SS
S2 08 80s

ýSSSSSSSSSS S S
SSSSSSSSSSSS

OC, 00

00000000

00

00 00

00000 0800

('0t00000
00 00

3 111 1

00 5
00 ]0
00 i0
00 0

] 111 1

SSSSSSSSSSS
S SSSSSSSSSSS S
S0S S S

S S

SSSSSSSSSSSS
SSSSS5885S58

SS
SS

S S S S
S SSSSSSSSSS SS

5SSSSSSSSSSS

CC
cc

00-
cc

r666666666666

66
66
66
666666666666

r6C666666666666
6 6 6 6
6C 66
66 66
6666666666666

6F,666666666

4s

44
4444

4 4 44
44 44

4 4 44
44 44

444444444444
4444444444444

44

4 4
44

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA

AA AA
AA AA
AA AA
AA AA

AA AA

AAAAAAAAA
AAAAAAAAAAA

PA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

//

//
II
II

II
//

II
II

II

sssssssssss

SSSSSSSSSSSS
55
8S

SS SS

SS-SSSSSSSSSSS
SSSISSSSCSSS

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

00 20
I-- -

2- 21

00
Ii8 80

00003000
00
00

00 0
00000i8 0
111110108 0

LL 111

LL222222
LL 2

LL
LL

LL
LL

LL
LL

LL
LLLL2LLLLLLLL

22
22

22
22

ZEEEEEEEEEEFEE

EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

55
55

55 55
5555555555555

55555555555

99q999999999
.9999999999999

99 99
99 99

9 9 9"99999999
99q9999999999

99
99
99

9999999qq9999

99 999 ,999f999

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

55
55

55 55
5555S5555555555

55555555555

PPPF0 PPF PPPP CCcCcccCCcC
PPPPPPPF PPFPP CCCCCCC
PP PF -r7 C.-"

PP PIP CC

--- -- --- -- PPPPrPPPPPPP C(-

60600066 ccC(ccCc

pp :
pp - c
pp cccccc

PP cccccco

S 999999609q99 8888888886 8
// 9990 996060900 8888888888886

/ 99 9 9q 88 88
// 99 99 R8 88

/ 99q `9 88 88

// 99 9999999qlq• UU88888888 8
// 9q9999999999 886888888888

// 9q 8 88
// 0 99 0 688

// 00 88 88

// ~~9999999999q999 888 888
// 9999999999 8888H888888

3/08 60 00 669999

000801308 9q999999919999

: : O0 38 9 99

no 00 00 99
00 00 0 0999009999990

OL] O) 9 99"99999999
0 0 99

: : : tO 0899: : : 00 c. -99
OO sou00 9q99999

O0000000 9-99999
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PROGRAIMI VERIFICATION INFORMATION

CODE S'fSTEM: SCALE-PC VERSION: 4.3 ...

PROGPAM: CSAS

CREATION DATE: 03-08-96

V O L U M E : E 1OG .. .

LIBPARY: G:\SCALE43\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

IJOBNAME: SCALE-PC ...

DATE OF EXECUTION: 06/15/98

TIME OF EX:ECUTIOIN: 14:9:09.

NAC.I......6......-. . ........
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LWT HFBPP DESIGN U308-AL FUEL 93 W/O U235 ELEMENTS IN CLOSE, MIN BASKET PLATES

.......... DATA LIBRARY INFORMATION I.........

NUNIT
NUMBER

VOLUME
NAMEDATA SET NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89Fl01

82 G:\scaIe43\DATALIB\FT82FOOI

11 C: \PPOJECTS\bu85-crit\nCt\I4CTY3M\FTIIF00l

STANLDARD COMPOSITION LIBPARY

CROSS SECTION LIBRARY

SHORT CROSS SECTION LIBPARY ...

90 C:\PROJECTS\bu85-crit\nct\NCTY3M\FT90FSSI INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME :G:\scale43\DATALIB\FT89F0S1

LIBPRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STAN•DARD COMPOSITIONS, 490I NUCLIDES

90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/301/95

CROSS SECTION LIBRAPY DATA

S* UNIT NUMBER : -2

... DATASET NAME : G:\scale43\DATALIB\FT82FS01 ...

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED ON ENDF-B VERSIOIN 4 DATA
COMPILED FOB NRC 1/27/89

LAST UPDATED
L.M.PETRIE - ORNL

58/12/84
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.... POP -IA VEPIFSICATI II IFCF.OPATIO ...I.

..CODE SYSTEM: SCALE-PC VERSION: 4.3

......O..I: O. .O. . .. .....

.* CREATION [ATE:SOP--.

VOLIS-IE: ENG

LI P-AP : GS: \,SCALE43 S,EE...

. RODUCTISN CODE: CEIOVA

.... VER ISIOJ: 3.1

JOBNAME: SCALE-PC.

DATE OF EXECUTION: '6,15/9*

TIME OF EXECUTIOM: 14:3q:1.
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.. . .. . . ....... ..... . ........'F• IE EE ...... ...... . . .. . . .

TME MAXIMUM PROBLEM TIME (HINI N.0 *1*

TBA TIME PEP SENEFPATIOII (MII) S. RN

GEN NUMBER OF GENEFPATIOriS 6r

NF'G NUMBEP PER GENERATION M 4i*

1FNSF l•MBER OF GENEFRATIONS TO BE SKIPPED 3 - -

... BEG BEGININIG GEIEEATION .II4MBER 1

RES GENERATIONS BETWEENI CHECKPOINTS D -"

X ID NUMBER OF EXTPA I-D CROSS SECTIONS 1

f1BK NEUTFRON BANK SIZE S5P

.'NB EXTRA POSITIONS IN NIEUTRON BANEK

NFB FISSION BAIIK SIZE SN

XFB EX'TRA POSITIGIIS IN FISSION BANK N

WTA DEFAULT VALUE OF WEIGHT AVERAGE . 5ilO -,

WTH WEIGHT HIGH FOP SPLITTING 3. 010O - -

WTL WEIGHT LOW FOR RUSSIAN POULETTE . 3335

* PROD STARTIT r1 PA1]'0M NUMBER

NNB8 NUMBER OF D.A. BLOCKS Orl UNIT P 2ly

* . MNL8 LENGTH OF L.A. BLOCKS ON UNIT m 512

ADJ MODE OF CALCULATION FORWARD '

INPUT DATA WRITTEN ON RESTART UNIT t10 -c,

BINASY DATA INTERFAROE YES -

NAC International 6.6.3-9



NAC-LWT Cask SAR
Revision 42

November 2014

..... LOGICAL RAP.AMETEPS

RUNt

FL:.

SHUJ

IAiU

CEUI

FSIU

MEH

FMH

HHL

YAP

PKI

EXECUTE PROBLEM AFTER CHEXEItiG DATA

,BYPUTE FLUX

COMPUTE AVG UNIT SELF-HLULTI:FLITCATI1OH

CCMPUTE IMATRIX K-EFF BY UNIT SUM-tEEP

COMPUTE COFACTOR K-EFF BY UNtIT NUt-BER

PRINT FISS PPOD MATFI:: BY UNIT HUMIBEE

CONFUTE MATRIX K-EF EBY HOLE SOM4BEP

COMPUTE COFACTOR 1:-EFF BY HOLE NUMBER

PRHINT FISS FIF0 MATRIX BY HOLE ftl'MBER

COLLECT MATHIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CHOSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTUPE X-SECTIONS

PRINT MIXTURE ANGLES B PROBABILITIES

PRINT FISSION SPECTRUM

YES

NO

tic

SIC'

I':'NO

110

NO

NO
NO

NO

rio

PLT

FDIJ

tUB

HET

CEP

KI-1P

MEIA

FMA

HAL

FAR

GAS

PAZ:

PUT

PGM

BUG

TRK

BLOT PICTURE MAPtSt

COMPUTE FISSION DEN'StITIES

COMPUTE NU-HAP & AVG FISSIONi GROUF

COMPUTE MIATRI>: K-EFF BY UNIT LOCATION

COMPUTE COFACT'1P H-EFF BY UNIT LOCATIOtN

PRINT FISS FPROD MATRIX BY UNIT LOCATIOti

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD MA:THIX BY ARRAY NU'MBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. A•tD ARS. BY REGION

PRINT FAR BY GROUK

PRINT XSEC-ALBEDO COPRELATIOII TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETPY

PRINT DEBUG INFOPRMATION

PRINT TPACKING INFOPIATION

YES

YES

tic,H0

NO

NO ÷

110
NO *

NO -

NONOPEED PRINT EXTRA 1-D CROSS SECTIOIN

PARAMETER INIUT COMPLETED

........ 0' IS':Y WERE USED' READING THE PAWAI-tETEP. DATA ........

DATA READING COMPLETED .... ......

NAC International 6.6.3-10
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.. . .÷,.........,.....•........................ .. ,.... ,. ............................................ ,................

" UNIT VOLUME
N[UMBER DATA SET NAME NJA4E UNIT FUNCTION

'SC 14 C: \PPROJECTS\bu85-criv\nct \NCTY3M\ FTI4FS0II

ALB 79 G:\scale43\DATALIB\FT79FO01

WTS 80 G:\scale43\DATALIB\FTU0FO01

SET 16 UNKNOWN

BIN 95 C: \PEOJECTS\bu85-crit\ncE\NICTY3M\FT9SFSSI

RST 95 C:\PROJECTS\bu85-crit\nctE\ICTY3M\FT95FS01

LIE 4 C:\PROJECTS\bu85-crit\rncE\NCTTY3M\FTO04FSSI

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

IJ]PUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

"SEC MIXING DIRECT ACCESS10

crit\nct\MCTTSI4\FTURPFnSC: \PROJECTS\bu85-

UIKfIJOWN

UNKNOWN

NAC International 6.6.3-11
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MEIING TABLE

11019BER OF SCATTERING A11GLES = 2
CROSS SECTIOON MESSAGE THRESHOLD =3.0E-05

MIXTURE =
NUCLI DE
1008010

08/92/94

1013027
08112194

1092235
08/12/94

1092238
08/12/94

MIXTURE =

NUCLIDE
2013027

08/12/94

MINTURE =
INUCLI DE

3001,001
08/12/94

3008016
08/12/94

MIXTURE =
NUCLIDE
4013027

08/12/94

MIXTURE =
(IUCLIDE
5024304

01 / 12 / 94

5025055
08/1,294

5026304

5028304
08 /12 /94

MIXTURE =
NUCLIDE
6082000

08/12/94

MIXTURE =
NUCLIDE
7001001

08/12/94
7008016

08/12/94

MIXTURE =
NUCLIDE
8001019

08/12/94
8008016

08/12/94

I
ATOM-DENS.

8.14438E-03

5.76000E-02

2.95216-03

2.591969-04

[,ENSITY(G/CC)
WGT. FAC.

5.41451E-02

6.46154E-6(1

078722E-01

2.09790E-02

= `.0 940
ZA AWT

0016 15.9904

13027 26.9018

92230 235.0441

93230 23e.0510

2 DENSIT' (0G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. ZA AWT

6.03066E-02 1.00006E+00 13027 26.9818

3
ATOM-DENS.

6.676926-02

3.33846E-02

DENSITY (G/CC)
WGT. F0AC.

1.11927E-01

8.88074E-01

- 01.99017
'A AWT

1001 1.91077

8016 15.9904

4 DENSITY (0/CC) = 2.7020
ATOM-DENS. WNT. FPRC. DA AWT

6.01033366E-02 I .0U000E+00 13027 26.9E29

5
ATOM-SEllS.

1.742066-02

1 .7?233E-03

5. 93570E-02

7. 72070E-0.3

DENSITY 0G/CC)
WGT. FRASC.

1. 90000E-01

1.09996E-01

0. 950006-01

9. 500016-02

= 7. 9200
2A AWT

24000 01 .007

250155 54.9379

26000 55.8447

20000 05. 6972

NUCLIDE TITLE
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(51

USI11U4I-235 ENDF/B-IV MAT 1261

UPAANIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GP 04037595)

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/TH9M1002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
CP 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

I4A1IGA.IESE-55 ENDF/B-IV MAT 1197

EE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NOUCLDE TITLE

PB 1288 218N0P 042375 P-3 293K

NUCLIDE TITLE
HYDROGEN ENF/6-IV MAT 1269/THRM1092

OXYGEN-19 EIIDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEII ENDF/B-IV MAT 1269/THE11002

OXYGENI-16 ENDF/B-IV MAT 1276

UPDATED

UPDATED

UPDATED

UPDATED'

UPDATED

UEDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

6 DENSITY(G/CC) - 11.344
ATOM-DENS. WGT. FPAC. ZA AWT

3.29990E-02 1.90006E+00 8200 207.2106

7

ATOM-DEIS.
r.9769-E-02

3.33846E-02

8
ATOM-DENS.

6.676926-02

3.33846E-02

DENS IT(G/CC)
WGT. FRAC.

1.11927E-01

6.88074E-01

DENSITY(G/CC)
WGT. FPAC.

1.11927E-01

8.88074E-01

- .899817
ZA AWT

1001 1.0077

8016 15.9904

- 0.99817
ZA AWT

1901 1.0077

9016 15.9904

300(11(1(1
7001001
800:1001(

1006016
3008901C
700'016

605' 9(1)0

1013027
2013027
4013027
5024304
50(25055
50126304

SI 0' 2 0 3 0' 41

(09223 5

HYDPOGE80
HYDREOGEN
HYDROGEN

O:'YGEN-16

OXYGEN-16
OXYGEN- 16

ENDF/B-1V MAT 1269/TH94IO02
E0DF/B-IV MAT 1269/TH)P1002
ENDF/B-IV MAT 1269/THP141002
ENDF/B-IV MAT 1276
ENDF/B-IV MAT 1276
ENDF/B-IV MAT 1276

O0YGEN-16 ENDF/B-IV MAT 1276
AL-27 1193 210 GP 040375)5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
CR 11q1 WT SS-304(1/EST) P-3 293K 8P=5+4(423751'

1tA4IGA2IESE-55 EIDE/B-I0V MAT 1197
FE 1192 WT SS-304)1/60T) P-3 2932 8P=5-4 (42375)'
HI 1190 -T S8-304 (1/EST) P-3 2936 08=5+4(42375,

PE 1209 m 9INGF C142375 F-3 293K
USJEIJI24-235 E6DF/B-IV MAT I291
UpAJUI14-238 ElDF/B-IV MlIT 1262

UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 04/12/94
UPDATED 08/12/94
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....... ADDITIONAL IIJFOPJ4RATIO ......

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON RAISKE 22

ENTRIES/NEUTRON IN THE FISSION BARK 15

NUM-IBER OF MIXTURES USED 8

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED U

TOTAL INPUT GEOMETRY REGIONS 71

NUMBER OF GEOMETRY REGIONS USED 71

LARGEST GEOMETRY UNIT NUMBER 11

LARGEST ARRAY NUMBER 4

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X

NUMBER OF UNITS IN THE GLOBAL Y

NUMBER OF UNITS IN THE GLOBAL Z

USE A GLOBAL REFLECTOR

USE NESTED HOLES

SNUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

IAYIMUM: ARRAY NESTING LEVEL

DIR.

DIR.

DIR.

YES

0

0

0

0

YES

NO

3

1

YES

4

2

* " +- BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

*Y BOUNDARY CONDITION MIB -Y BOUNDARY CONDITION MIR

EZ BOUNDARY CONDITION MIB -Z BOUNDARY CONDITION MIR

0

NAC International 6.6.3-13
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.. ..... SPACE AND SUPERGROUP INFORMATION ."..

100000 WORE'S IS THE TOTAL SPACE AVAILABLE. "

.*. 34213 WORDS WEPE USED FOPR NON-SUPERGROUP STORAGE. ...

65787 WORDS OF STOPRAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

* 99721 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

65727 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

.." 1037 WORDS ARE NEEDED FOR THE LARGEST GROUP.

3546C WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

45792 WORDS OF STOPAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

46240 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING 556C ALBEDO TOTAL

* SUPERGROUP GROUP GROUP LENGTH LENGTH LEINGTH

1 1 27 2252 5 11519

........ 0 IO'S WERE USED IN SUPERGROUPING ........

- ARRAYT UNITO I UNITS IN UNIT S III JESTINGO
NUMBER X DIR. Y DIR. Z DIR. LEVEL

* 5 1 20 1 2

2 2 1 1 1

3 3 1 1 1

*" 4 2 1 1 1 *

0
NAC International 6.6.3-14
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November 2014

ION FOL THOSE UIWITS UTILIZED IN THIS PROBLEM

UNIlT 1

AL SLATE -ELL

1 CUFOID

- 200UB315
3. 125.

1. 12-52) -+ = 0. 127(0

1.125'5" "fY =O. 25-1'I1

-0. 127;': FT = 1(0.6l0 -z -1i.50{0

-0.214(0 +T - 12.000 -= -S-F ACTH

USI'

HFBR FUEL PLATE CELL 1

1 CFUBID 1

F CUFOID

3 _UBOIj[, 3

HFBP. FUEL PLATE CELL 2

1 CU20OI,'i

2 CUBOIFD

3 CUBOILD

HFBH FUEL PLATE CELL 3

I CUHOIOD

- UBOID

3 CUBOID Z

] + :.:

1 FT<

U. F OFF

3. 1250

3. 1250

.1250 +

S1250 +Y

- . 651000E-02 -Y

6. 050UOE-02 -Y

0. 10U500 -Y

= 2 £50'hlE-?£ +Z

-- F 4. 3ý''O E +T

=-3. 2134'3 FT

15f. OuT r

10.0STY
-10. '2 ' 00

-13. U'05

U1NITT

1

1

1

F:.:

+ 1:.

2. t Lu

3. 12550

3. 1250

2.860 +Y

3.1250 +F

3.1210 +Y

2. 50(1ýE-02

0. 3500E-Y

'3.21340

-2. Y5000E-'12 +z

-6.35u00E-02 +Z

F +z

10.00

10.100

-10.600

-10. 000

StilT 4

I FX = . 155 -:'

+2': = 3. 1250 -.

-2.50506U

-3. 1250

-3.- 1253

+Y

+F

2. 500 OE-02 -Y

t.. 35ThOOE-02 -T

I'.0'2,)u70 -y

-2.T5LI(,0'E-02 +Z

-0. 35000E-I +Z

-0. 10540 +T

10.0'36

1 0.000

1iu(.00

-10. 000

UH IT 5 -----

HFBO FUEL PLATE T-ELL 4

I HUBODID 1 1 +2

20CUBOI' 2 1 +2

CUBOOID 3 1 +I

2.0(00

3. 1251'

-2.0000O

-3. 1SIT

+Y

+Y
FT

2. 65000E-1'2

C,. 3500UE-02

0. 1540

-2. - O5000E-O2 +Z-

-Y. 35000E-ST +Z

0.1040 FT+Z

T1'. ('3'

TI'. u3' 1

-10.000

-10. U00
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MEDIA BIAS
1HUM1 II,

OEOMETEY DECrRIPTIOII FOR THOSE UNITS UTILIZED III THIS RROELEM

PEG3111

UNIT 0

HFBR. FUEL FLATE *ELL I

1 CUROID I

CR CUBID .

- CBOOI D

HFBR FUEL PLATE CELL S

CUBOIL D

-'UBOI D3

1

1

1

+ 7.:

+ :.:

3. 11550

3. 1150

-=: -200600 +'-7 2.05'010E-02 -Y -- 2.-'5U0'0E-0'1 +1

-X = -3. 1250 +Y = 6. 35BI0E-02 -Y --. 350000-02 +2

-' - -3.1250 +Y = 0.18540 - Y -- 0. 2007, +

1l"'. 000 - -V

= -if' ilf,+

-2 = -10.000

- UNI2

1

I

l

+7:<

+ :.:

2. 1 '500

3. 1201')

3. 1201'

-_ = -2. 8600

-. = -3.1250

-M = -3.1250

+Y = 2.E50t'0E-02

+Y = 6.350010E-02

+Y - 0.2007n

-y -2.0650000OE-02 +Z

-h. 2500CIE-02 +Z

-0. 21340 +Z

12-.,000

1':.

-10. )00

-10. 0,0

-10. 000

-UNIT 0

HEEP FUEL PLATE CELL 7

1 20UBOID 1 1

-23011OI 2 1

20c1ID 3 I

HFER FUEL ARPRAY WITH HALF OF

1 AS, PAY NUM,0BER 1

- TBIHl D 3 1

3 'CUBOIE 4 1

4 : ''BO I, 3 1

5 UUEOI2 1 I 1

+7. 2.600'5

3 . 1251'

3. 1251'

-R = -2.500 +Y = 2. 65000E-02

-x - -3. 12S0 +0 - 6 .3500- 02

-Y - -3.1250 +Y = U.21340

.2 010050-32 -'2

% 300100-02 +2

-319050 +2

1',0.(
10'. (rI00

10'. ('01'

-17' 0'30

-10.000

-13.00'''

----- UNIT 10

1/4 PLATE ON EIGHT TOP STACK

+' = 3.1250 -X = -3.1250(1

+7 - 3.12-5 -X = -3.1250

+' - 3.0003 -2. = -3. 6000

+' - 4 .3030 -7 - -4.3690

+7 = 4.673E - = -4-. 3690

EXTERNAL TO LATTICE 1

+0

+Y

+y

+Y

+Y.

3.93C9

4.1000

4.1000

4.637C

4.637C

- - -3."3639

-Y - -4.100C

Y -4.1000

= -4 .100'0

- -4.1000

+g

+Z

+g

+Z

+Z

5,:~ -

I0.':'0'i

11'. 1' 11'

10.000

11'. 'i1'1'

-11'. .111'

-1'? - 1'00

-10.000

-10. 020

-1:'. ooo
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MEDIA B-IS
ItL-I ISL.EGIME

EOI-ETR.Y DESrCRIPO.TIO FOF THOSE UN'ITS UTILIlED III THIS FROELEPO

. .NIT 11 EATERIJAL TO LATTICE I 1 ----

HFBR FUEL WITH HALF

1 ARFRA" LIMBEP

- CURI E.

- CHBTI ED

4 CUBOI D

5 CUBOI D

OF 1/4 IH. L-LATE DIJ LEFT

4 1 LX = . 125)

3 1 +% - 4 . 3 69,

I + 4 . 3690,

TOP. STAHK

-E -3. 1350

-::= -0.16000

- -4

-x - -4.4733

+Y

+0
+Y

I.•3Cý

4.1040

4.1000

4.6376

4.3,76

-Y- -3. 9369

- -4 . 1u00

f -4. 1/00

-= -4.1U04

-= 4. 1L400

14.0400

I 4. 0 O )

14. 044

-1,i0.4 4u

-if. 'M,

-1I4. 44

-. UN-IMIT 12 YE.TEPRAL TO LATTICE

2 UNIT APPAY WITH H .124 INI. PLATE C14 TOP AND SItDE:-

1 APR.50 NUMBER 2 +2 - f.0,48 -X = -9. N441 +Y = 4. 368

- CUBO31D 5 1 -I-- 9.3476 -X = -9.3476 +0 = 4.6736

Y -4.3688 +L

Y -4.34H4 +Z

10. )00,

14./HO~

-Z
-113(. 0:4l

UNIT 13 EXTEERNAL TO LATTICE 3

3 UNIT ARRAY WITH PEST OF 5/1G

1 ARPAY 111i.IBER 3

- CUBOID 5 1

+, - 14.174 -A = -14.174

+ 14.510 -. = -14.5-1

4.3684 -Y = -4.3484 +Z - 10.404 -2 = -14.400

E. '-'P -Y = -5.0c4) +g - i0.404 -1 - -14. 044

UNIT 14 E::TERNAL TO LATTICE 4

I UNIT ARRAY WITH 0.120 ITI. PLATE ON BOTTOM ANlL' SIDES

I A•PRAY NUIBER 4 +.": - 9.04 -'- =-9.U4m

2 0UBOID 5 1 +X - .'43 -4- -. 3747

+Y = 4.368R

+' 4.3404

-Y = -4.3i6

-Y - -4.673E

10. 0, ,

14'.4000

-10. fuu

-1 .. ...0 U ,
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LIE DIA BIAS
1U111 I F: EGI,11

GEOMETRY E'ESCRIPTIOII FOR THOSE UNITS UTILI-EE' Iii THIS PROBLEM

.LORAL ... ..... .........

UNIT 15 -----

HFEF ASSEIIELIES III THE LWT

I CYLIEER. 3 1 PAfDI US

HSLE JO]'BER 1 AT :

HOLE NUMBER I AT X

HOLE EIiUlBEF 3 AT X

2- G'LINDER 5 1 PADI US

5 CYLINDER F I RADI US

4 CYfLINDER 5 1 PRA.DI US

CYLINDER S I RADIUS

-. CYLINDER 1 1 PRADIUS

7 CUEBI D 7 1 +K

17. , 5,

Si. qIE00

3.05000

10. 4 o01

33.4q6

36.544

4 HA 3

x0.339

+1

1- 155

-. 4 4 8HR

S.448S1O-O~u0

-l . '-RuBI

S0. 501'')

c, n0 .O0

-"').,or,

CEETER.LIIE IS AT

IS SUIT 1B4BEElB

IS UNIT SIOMBER

I5 UITIIT 031U-IBER

CESTEPLINE IS AT

= 'J.OrI.1'RI

14

+Z - u I u.U -Z - -i .0

+Z 1 I= . 0U -Z '-0.00)

+Z = 10.000 - .5= -1 00

+Z = 10.3Uu -Z - 'I.000

-:4 - -30. 33u + 8. 339

CRE!TERLII1E IS

CENTEELIIE IS

CENTERLINE IS

CENTEELIINE IS

- Y = -PU:1). 33-,9

AT E

AT

AT K

AT E

+1

0. oKES0

I0. ERRO

Y - , 1.0 1O

= 0.330000

i I 00(...

""= ORRESEI)

-Z - -10.500

UNIT 90 EKTEPRIAL TO LATTICE 1

HFBS FUEL APPAY '5

I AR.PAY" NUMBEP

' CUBOID

3 -UBOI D

4 CUBOI D

SCUEBOI '

PLATES IN 5/16

1 -S

31 KE

41 +K

351 -Y

IN. WEB CENTER

= 3.1205

- 3. 1250

- 3. 600)

- 4 . 3690

- 4.7246

IN. WEB EIGHT

= 3.1150

- 3. 1,05_0

- 3,6500

- 5.1330

= 5.4934

-E = -3.1250,

- -3. 1250

.= 600

= -4.3EHu

- -= -4.7246

+Y - 4.1,00

+Y = 4.100,

+Y - 4.3C88

+f = 4.368e

-Y -32.9359

-y - -1.1053

-Y = -4.101)O

-f - -4.3430

-Y = -4.36&3

10-1. o '3K'

1.0:5

1"'. K

13o. K'1'1

-1,'1.00'

130300

-10.0o33

-1. R1''

-13.0300

UNIT 91 EXTERNAL TO LATTICE 1

HFBR FREL ARPAY I

1 ASPFAS IItIBEP

O CEROIR

4 "UBS I D

I -UBOI D,

3 PLATES INI 5/16

1 <K'

31 +1

4 1 +'

31 +1

5LI -K::

-3.1250

-3. 1150

-3. 60n0

-3. 0:00

-3.q556

+Y

+Y

+3

+y

3. 9369

4 .1001

4 . 1003

4 .36ýe

4. 369P

-Y --3.93H

-Y - -4 .1531'

Y= -4 .1335

-Y = -4. 3103

-Y -4 . t36

1'I,) ]1.

11'. (' I'1

-1 - -1E . 03

-0 = -15O. 03

-1 = -14.1003

-1 = - 15.200
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MEDIA BIAS
11U I D

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED II THIS PROBLEM
REGIO1

UNIT 92 EXTERNAL TO LATTICE 1

HFBR FUEL APRAY 20 PLATES III

I ARRAY SUMBER I

2- CUBOID 3 1

3 CUBOID 4 1

4 CUBOID 3 1

5 CUBOID 5 1

HFBR FUEL ARRAY WITH HALF OF

I ARRAY NUMBER 1

2 CUBOID 3 1

3 CUBOID 4 1

4 CUBOID 3 1

5 CUBOID 5 1

HFBR FUEL ARPAY WITH HALF OF

1 ARRAY SUMBER I

2 CUBOID 3 1

3 CUBOID 4 1

4 CUBOID 3 1

5 CUBOID 5 1

5/16 IN. WEB LEFT

-+3:

3.1250

3.1250

3.6000

3.6000

3.9556

= -3.1250

= -3.1250

-E = -3.06000

+Y

+Y

+Y

3.9369

4.1000

4.1000

4.3698

4.3688

-Y - -3.9369

-f -4.1000

-0 - -4.3688

-Y - -4.36e8

+2

+Z

+7

10.5000

10. 000

10.000

10.000

10.000

-Z

-Z

-Z

-Z

-Z

-10.000

-10. (''30

-10.000

-10. ("20

-10.000

= -5.1380 +Y =

-5.4936 +Y =

1/4 IN.

+1 =

+2 =

+2 =

+3 =

1/4 IN-.

PLATE ON RIG

3.1250

3.1250

3.6000

4.3090

4.6738

UNIT 101 EXTEP.NAL. TO LATTICE 1

GHT - BOTTOM STACK

-2 = -3.1250 +Y = 3.9369 -.

-S = -3.1250 +Y = 4.1000 -.

= -3.6000 +Y = 4.1990 -0

-X= -4.3690 +Y = 4.1000 -,

-= -4.3690 +Y = 4.1000 -

- -3.9369

Y- -4.1000

Y -4.1000

Y= -4.6376

Y- -4.637C

UNIT 111 EXTERNAL TO LATTICE I

PLATE ON LEFT - BOTTOM STACK

3.1250 -S = -3.1250 +Y = 3.9369 -.

3.1250 -Y = -3.1250 +Y - 4.1000 -.

3.6000 -X = -3.5600[0 +Y 4.1000 -.

4.3690 -X = -4.3'90 +Y = 4.1000 -.

4.3690 -X = -4.6738 +Y = 4.1000 -,

+Z

+Z

+Z

+Z

+Z

+7

+Z

+2

10.000

10.000

10.00B

10.000

10.000

10.1000

10. 000

10. C 0C

10. SC'0C

10. 000

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-10.000

-10.000

-10.000

-10.000

-10.000

-10. 'C'

-10. 1100

-10'.000

-1 C. Cuij

-10. 000

Y

Y

Y

Y

-3. -369

-4.1000

-4.1000

-4.6376

-4.6376
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UNIT ORIENTATION DESCRIPTION FOR ARRAY I

U LAYER 1, K COLU]Ll4 I TO 1 LEFT TO RIGHT " ROW 1 TO 20 BOTTOM TO TOP

1

2

3

4

5

5

5

5

5

5

5

5

5

5

7

----UNIT ORIENTATION DESCRIPTION FOP, ARRPAY 2

Z LAYER 1, X COLLR411 I TO 2 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

10 11

2 LAYER

LAYER

101 1Il

UNIT ORIENTATION DESCRIPTION FOR ARRAY U

1, 0- COLUI-IN I TO 3 LEFT TO PIGHT Y ROW 1 TO 1 BOTTOM TO TOP

UNIT ORIENTATION DESCRIFTION FOR ARRAY 4

I, X COLL-IN I TO 2 LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP
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VOLUMES FOR THOSE UNITS UTILIZED Ill THIS PROBLEM

UNIT REGION

1 1

2 1

1

3

4 1

3

H 13

7 1

6 1

3

SURROUNDINIG GE0OMETR

10 1

SURROUNDSING GEOMEYRý

51 1

12 1

13 1

SURROUNUDING GEOMETR

14 1

1S 1

£

5

7

4
5

SURROUPNDING GEOIETRP,

1H 1

4

SURROUNHDINJG GEOMEFTRq'

12 1

GEOMETRY
REGION VOLU4E

1 3.1'500E+01 CM''3
3.I7500E+RI CM''3

3 6.0F320E+00 CM.'3
4 9.81180E+00 C-''3

3.46125E+01 CM'-3

6 6.06320E+00 CM**3
7 9.81180E+00 CM' '3
8 3.58875E+01 CM''3

9 0.06320E+00 CM-'3
10 q.118OE400 CM''3
II 3.23875E+01 CM' 3

12 H.06320E+00 CM"13
13 9.81180E+0H CM''3
14 3.:04750E+S1 CI")3

15 E.06320E+OS CM'*3
16 9.8180ER00 CM'3
17 3.23875E+0I CM '3

is 6.06320E+00 CM÷3
19 9.61180E+00 CM''3
231 3.5R875E+01 CM''3

21 . 06320E100 CM''3
22 9.H811HE+00 CM" '3
23 3.4F125E+51 CM''3

VOLUMES - GEOMETRY REGION

39 9.v4225E+02 CM*'3
4 4. 07750E+01 010 '3
41 1.55800E+2 + 4CM' 3
42 3.46183E+02 CM"*3
43 5.32E44E+ 0I CM''3

f VOLUMES - GEOMETRY REGION

49 9.84225E+02 CM-'3

51 4.07750E+01 CM''3
51 1.55800E+02 CM''3
52 3.46183E+.2 CM''3
53 5.32644E+01 CM''3

VOLUMES - GEOMETRY REGION

59 3.16049E-+03 CM''3
co 2.20495E+02 CM''3

VOLU14ES GEOMETRY REGION

El 4.95380E+03 CM''3
62 9.50948E+52 CM''3

VOLUMES - GEOMETRY REGION

63 3.16049E+03 CM*'3
64 2.20495E+02 CM'-3

65 5.5R865E+03 CM''3
66 4.15813E+03 CM''3
67 4.66745E+04 CMI'3
6S 1.34136E+(4 CM-3
Hq 1.84563E,04 CM*'3
76 2.53172E+05 CM''3
71 1.10809EH+05 CM'3

Y VOLUMES - GEOMETRY REGION

24 9.84225E+02 CM-'3
25 3 .G27750EH0 CM''3

26 1. 5EH0RE+02 CM' '3
27 3.4r183E+52 CM''3

1.242H4E-02 CM-'3

VOLUMES - GEOMETRY REGION

CU4ULATIVE
VOLUME

3.175H5E+01 CM*'3
6.35000E+0 CM''3

6.06320E+00 CM''3
1.58750E+01 CM''3
5.04875E+0R1 CM'' 3

6.06320E+00 CM' 3
1.58750E+01 CM''3
5.17625E+61 CM'*3

6.06320E400 CM''3

I.58750E:01 CM÷*3
4.82625E+0S1 CM''3

6.06320E+00 CM''3
1.58750E+0I CM''3
4.3500ES0FS CM''3

6.06320E+00 CM*'3
1.5H7S0E-.HI CM''3

4.82625E(11 CM''3

6.06320E+00 CM''3
1.58750E+01 CM4'3
5.17625E+01 CM''3

6.06323E4+S CM4'3
1.58750E+÷1 CM''3
5.04875E+01 CM**3

39 IS .Al ARRAY PLACEMENT BROUNDAPY REGION

9.84225E+02 CM**3
1.H02500E+03 CM''3
1.18080EH+F03 CM''3

1.52698EE03 CM'*3
1.58025E+03 CM''3

49 IS AN ARPRAY PLACEMENT BOUNDARY REGION

9.84225E+(2 CM*'3
1.015RHE+03 CM''3

118080E+03 CM '3
152R98E+03 CM.'3
1.58025E+63 CM''3

59 IS All ARRAY PLACEMENT BOUNDARY REGION

3.16049E+03 CM''3
3.36099E+03 CM''3

61 IS AlJ ARRAY PLACEMENT BOUNDARY REGION

4.95380E-03 CM**3
5.90475E÷03 CM''3

63 IS Al ARRAY PLACEMENT BOUNDARY REGION

3.16549E403 CM''3
3.38099E+03 CM'-3

1.82654E+04 CM''3
2.24235E+04 CM'*3
7.04975E4 f4 CM''3
8.39IIOE+04 CM''3
1.52367EOS CM'*3
4.05539E+05 CM''3
S.1R348E--01 CM''3

24 IS Al ARRAY PLACEMENT BOUNDARY PEGO

9.84225E+02 CM-'3
1.H2500E-V3 CM''3
1.1lHGRGE+03 CM''3

1.529SHE+03 CM''3
I.65127E453 CM''3

29 IS All ARRAY PLACEMENT ROUII1DAPY PE1011

9.84225E-I CIA' ' 3
1 . 62S6GE+0l3 CM' ' 3
1 . 1R080E+-63 CM''°
1.5268E0-13 CM''3

1. -5127E+I3 CM' 3

34 IS AN ARRAY PLACEMENT BOU3DARY FFG101l

6.84255E+62 CM''3

S 9.64215C+2 CM''3
3 (1 4 . )7750E+10 CM* '3
21 1. 558C',,E+ 2 CM' '3

2. 4Y143E+V1 CM'*3
33 1.24284E+,2 CM''3

VOLUMES - GEOMETRY REGION

34 9.84225E+02 CM'*3

SURROUNDING GEOMETRY
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2 35
36

4 37
5 33

SURPOUNDI NG GEOMETRY VOLUMES

101 1 44
2 45

3 4r
4 47
5 48

SURROUNDING GEOMETRY VOLUMES

111 1 54
2 55
3 56
4 57
5 5q

4.07757E:01 CM'*3
1.55800E062 CM'"3
3.40133E6+2 CM"3
1.24284E+562 CH' 3

GEOMETRY REGION

9.34225E+02 CM- 3
4.07750E+01 CM'-3
1.55800E+02 CM"*3

3.46183E+02 CI413
5.32644E+01 CM'-3

GEOMETRY REGION

9.54325E6+2 CM- 3
4.57750E+01 CM4"3

1.55800E+02 CM*"3

3.46183E+02 CM:'3
5.32644E+01 CM .3

1.02500F+03 CM":3
1.18080E+03 CM 3
1.52698E+03 CM°-3
1.05127E+03 CM-3

44 1S All ARRAY PLACEMENT BOUNDARY REGION

9.84225E602 GCM'3
1.02500E+03 CM"*3
1.18060E+03 CM*3
1.52698E+03 CMH'3
1.58025E603 CM*"3

54 IS Al ARRAY PLACEMENT BOUNDARY REGION

9.84225E+02 CM'3
1.02500E+03 CM**3
1.18080E+03 CM*"3
1.52698E+03 CM 3
1.58025E+03 CM..3

UNIT USES

1 14

7

4 7

84

10

12

13

14

15

REGION MIXTURE TOTAL VOLUME

1 2 4.44500E+02 CM'3
2 3 4.44500E+02 CM-3

1 1 4.24424E+01 CM*3
2 2 6.86826E+01 CM-3
3 3 2.42288E+02 CM-*3

1 1 4.24424E+01 CM**3
- 6.568266E01 CM*3

3 3 2.51213E+02 CM-3

1 2 4.24424E+61 CM' 3
H 6.068266E01 CM-3

3 3 2.16713E+02 CM**3

1 2 6.09309E6(2 CM"3

2 0.24191E602 CM"'3
3 3 2.55990E+03 CM-3

1 2 4.24424E+01 CM•'3
- 6.86826E+51 CM :3
3 3 2.26713E+02 CM*3

1 1 4.24424E+01 CM":3

- 2 6.86826E+01 CM 3
3 3 2.51213E+02 CM'3

1 1 4.24424E+01 CM"3

2 I 6.86826E+01 CM *3
3 3 2.422806+02 CM-3

1 9.84225E+02 CM':3
2 3 4.07750E+01 CM÷*3
3 4 1.55800E+02 CM .3
4 3 3.46183E+02 CM"13

5 5 5.32344E+01 CM-3

1 9.84235E+02 CMG'3
- 4.07750E601 CM"13

3 4 1.55800E602 CM 13
4 3 3.46183E+02 CM":3

5 5 5.32644E+01 CM 3

1 3.16049E+03 CM':3
2 2.20495E+02 CM,

1 4.95380E+03 CM**3

5 9.50948E+02 CM-3

1 3.16049E+03 CM'*3
2 2.20495E+02 CM-3

1 3 5.59065E603 CM" 3
5 4.15013E+03 CM"*3

3 0 4.00740E6+4 CM- 3
4 5 1.34136E+04 CM::3
5 3 Y..084563+E04 CM '3

6 5 2.53172E+05 CH*13
7 7 1.103096E+0 CM*3

I 9.04225E+02 CM-1

3 4.07756E+01 ) M' 2 3
3 4 1.6605E+6+2 CMH'3
4 3 3.46133603 CM"'3

5 6 1.24204E602 CM' 3

1 3.4,1225E+02 C,:f3
2 3 4.5375,E+01 CMH'3
3 4 1.55600E602 CM, 3

4 3 3.463036+52 CM* 3
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5 5 1.24284E÷02 CM''3

4
5

3
4

3
4
5

3
4
3
5

3
4
3
5

3
4
3
5

111

9.84225E+02 CM''3
4.07750E-01 CH''3
1.55800E+ 0 CM''3
3.46183E£02 CH' 3
1.2484E+02 CM1''3

9S84225E+02 CIA'1'3
4.07750E+01 CM' '3
1.5500E+02 CM''3
3.46183E+02 CM''3
S.32644E+01 CI' '3

9.84225E+02 CM''3
4.07750E401 CM'
1.55800E-0O CM''3
3.4(183E402 CM''3
5.32644E401 CM' '3

MASS (G)
3.05126E-03
4 .54148E+03
1.27289E+04
2.94680E+03
2.15995E+')6
5.45351E+05
1. 10607 E+)5
6.53311E+04

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 7.63963E-02 CM''3
2 1.68079E.+3 CM''3

3 1.27522E+04 CM''3
4 1.09060E+03 CM''3
5 2.72721E+05 CM''3
6 4.80740E+04 CM''3
7 1.10859E-+05 CM-''

8 C.845R3E+04 CM''3

BIASING INFOP1,1ATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.
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........ 1) IO'S WERE USED IN] RENO-V BEFOPE TRACKING ........

........ 0.01750 MINUTES WERE USED PROCESSING DATA.

VOLUMlE FPACTION OF FISSILE MATERIAL IN THE COPE= C.03126E-02

START TPE S WAS USED.

THE INEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:

+-7 t.03329E+o1 -2--.03390EH01 +7= 8.03390E+0I -Y=-8.03390E+01 +Z= 1.H0000EHOE -Z=-i.-000OSE+C01
THE FLAG TO STAPRT NEUTRONS INl THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER K5-IR5 ..... WARNING, ONLY 33K INDEPENDENT STARTING POSITIONS WERE GENEPATED.

464 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

0.45383 MINUTES WERE REDUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.48010 MINUTES.

GENERATION
GENERATION K -EFFECTIVE

KEND MESSAGE NUMBER K5-132
1 7 .825SE -l

KENO MESSAGE NUMBEP K5- 132
2 8.20n13E-01

KENO MESSAGE NUMBER K5-132

3 8. 1350E- 01
4 7.85323E-01
5 8 238550E 1
K 7.5 KSE- I
7 H.4563 S-01
H 7.80519E-01
9 7.77308E SI

10 &:032I1E-01
ii 7 61307E 01

12 .34185E-_0I
13 7.8171EH01
14 Hi1' 7E Hi

IS 4367E- 0I
16 H.2'382E-Hi

17 7 .'0'7 E -'1
18 e. 451i'3E HI
19 7. 7327E -H
20 7. 67797E-01
21 6.11431E-01

22 8.23154E-01

33 7.58P54E-HI
24 8.21415E-i1
25 8.05434E-01
26 8.03967E-01
37 7.9477HE-HI
28 7.85K37E-HI
39 8.06424E-HI
30 8.66667E-01
31 7.H6055E-01
32 7.38203E-0I
33 7.67211E-01
34 7.73616E-10
35 8.518K8E-01
36 H.078H3E-01
37 8.05250E-HI
38 7.H5393E-01
3H 7.(7832E-Hi
40 8.40550E-01
41 P.53727E-0I
42 8.04652E-0l
43 8.28772E-01
44 7. 8471-E 01
45 7. 7866E 0R
46 7.86 87E HI

47 8. I'J 596E-
48 8.3 58IE 01
49 8.3514 E-0 1
50 3 07847EH01
51 7.90965EE0H
52 7 .18 HE 01
53 H5R332EHOS
54 7.93312E- I

55 H.4R627K -1
56 8.5071'E-n1
57 7.93341E-01
58 7.6'313E-01
59 7.77r,86F-01

7. E-71
ri C.41467E-'1

8..13 Fr6E01
63 P. 197-IE-01

r.5 8. 5I •5E - 1
i. , 13 E-11

67 8.5368E-B01
CF 6.14872K-Cl

69 ?. 955,7E-01
78 6. IHA3SE-61

71 7.74137E-R1
72 8. 450 1 iE-0

NAC International

ELAP'SE D TIME
MI NUTES

WAPRN I NG .... O01IL1
5. 06 333KE-8C1

WAR.ING .... ONDLY

5. 355OHE-0]
WARNING ... ONLY

5.64 H 33E-01
5. 9500E-SCI
6. 24333E-01
H. 5450(0E-8C 1
6. K4633E-Cii
7 .15H0RE-i
7. 45167E-01
7. 75 3K3-01

3 6)4' K--. HI_

6'rY ''8.04i67E Cl

8. 35833E-0 ]

1: 660olO'E-+1
8. 93500E-(11
9 . -,,.,7E-_01

5 4 7EROn H, ' I
1 1P3157E-0I

1 23''CIE
1. 14 2E7E+''

1 31 7300E+U01 40'0'E+O'

1.4416K455E0

,:1.53433E+ 
'6

1.3 SHECHO

I. 104 7E3+U0
1. 59,3E+nc

I . 2 8 31 7 E + G S
13. 1333E+00

1. 34-50E+-01 . 3773E+00

1 4 U4e3E+C00! .441UJUEU00

1.477117E+00
1 50233E+N0
1.53150E+00I

15HK7SRE+0'J

1.5r'13E+ 00n

1 .2317E+RH
1 .65 333E +001

1 R.735SE++0

1.1 SYY+CI'

1 .'7183E+0)
1.74400,E+00O
I .77500nE+00C
1 .' 8 7] 7E + 0

I51'3733E +0
I . 8675UIE+00li
I .U 896 3E÷80'

1'. 92700EC00
1 ,957]1 7E+1-10

1 'R9 HK50E±rC
.015483E ,' 0

2. 7•7E00
1.11733E+00

6. 77E + , 0
-. 1!6783E +U0

17 17E + 0

2 1 01K7E+0

411 8E+0-
44 1 0E +'K

4731' K-''

I,5 0 F8 E + 02. 53117E+I'
',56050E+0U1

2. .5-23 67 6+00C
2.65753K''+":

AVERAGE
K-EFFECTIVE

700 INDEPENKDEIIT
1.600K0EN00

744 INDEPENDENT
1. 00000E+00

741 INDEPENDENT
. 31350E-01

6.08337E-1I
8. 13509K-01
7991C0S-H0

.E04 18E-O
7.96L 7E-:1
7.09H83E-0i

7.97606K-liO ''''3KH

6.615577K-0l7. 97 764 H -Se. 13F9E 01

H. 60649E-01

K. 7S5 6E-H01
8.05905E-01
x. 0378HE-01
8.041KE-0SI
6.05138E-Si
8.0282-5E-0

6.0381KE-01
. 03981E-SI

8.C)3885E -,,
8.0352UE-01
8.02833E-01,
8. 028H6E-01
8.05241E-S0
8. H3R83K-01

6.01503K-01
8. 00396E-01
7.99559K-Si
H . ('1]45K-RI

8.01342E-R]
H.01452K-01
H.010iH6E-0I

H .C0111- 01
8.0174E-01
H.0H25Y2E-01

S.02575K-HI
H. ('321 4-i01
9H.0774E-HI
+.0 KCHE-0I
8.02 6E-01

8H023'2E-01
8H 3135E-0i
P .631KE-01
P.039010E-1)
8.R3K3HE-SI

R.03400E-0C
8.04477E-I1

8.042c E-01
8. 05013'E-02
H .05R 7E-_I

F.04433EK- l
&.'4344E-0
E .'4973E:01

R 1511-' K

H. 58E 1-Cl

6. 6683YK-Ci]-. u -4E-0
6. '' 5E-Cl

P.'S3E-HI8.,' 5 CE-0I

AVG K-EFF MATRIX
DEVIATION K-EFFECTIVE

FISSION POINTS WERE GENERATED
0.0 00 OHSS D C .000HS0E÷00

FISSION POINTS WERE GENERATED
S.O0000E+O0 0.00000E+00

FISSION POINTS WERE GENERATED
0. G0SS0E+0S
2. 30137K-S0
1.42583E-02
1. 75371E-HO
I . H463iE-02
1. 42259E-H2

1 . 2604 8E-02
1.09234E-D0

I . 190HE-C2

9. 3929EH-03

1. 03323E-HO
1. 00256E -2
9. 36864E-03
8.90246E -03
H. H9537E-53
8. 33508E-03
8. 13857E-63
7. 7U882EH-03
7.37444E-03
7. 3554 SE-03
7. 06889E-03
r. 75493E-03
6.46735E-03
6. 21397E-03
6. 00968E-03
5. 7H435E-03
6. O2035E-03
6. 01438E-03
6 . 20593E-03
6. 10348E-03
5. 96863E-03
5. 99817E-03
5. 82243E-03
5. H5471E-03
5.15346E-03
5. 43660E-03
5. 39739E-03
5.42712E-03
5. 28997E-03
5. 19875E-03
5. 09255E-03
4 . 97401E-03
4. 98081E-03
4.77475E-03
4. 74858E-03
4. 67674E-03
4 . 57905E-03
4. 49239E-03
4. 40796E-03
4. 45290E-03
4.37170E-03
4. 362HE-D03
4.36342E-03
4 .28944E-03
4. 27954E-03
4.23216-I03
4. 15950E-03
4. 13653E-'03
4. 1.6935E-C3
4 . 0,930E-03
3. S6H1HK-'73

3. 96575E-')3
3.H4489E-l'3
3.81349E 03
3.76 56E -_3
3. 70356EK-C3
3,60349EK-S3

3. 31 C42-03
3.621144E-S3

0. 00000E+00
0. 00000EO00
0. 00000E+00
0. 00000E+00
0. 00000E00
0. 00000CE+0
0. OO000E+0o
S. DOSOOE+'O
S. 000)0E+00
0. 00000E+00
0. S0OOOE+0O
S. COOOE+100
0. OOHOOE+t0
0'. 0000E+00
0. 00000E+00
0.0OSOSSE+OO

0 . 00000OIE+00
0. 00000)E+00
0.00000E+00
0.00000E+00
0. 0000E+00
S. 00600K+OS

0. OOOE+OE00
O. 00000E+00
0. 00000E+00
0. 00000E+00

S00000E +0H 0
S. 0S0O0E+00
0. 000O0EO00
S. O0000E+OO
0C. OOOOOE+00
S. SOOSE+O0
O. 00000E500
S. 0000ES+S00
O. O000E+O00
H. 00000E+00
S. HOOE',S00
S. 00000E+00
O.5O0004E+00
S. O0000E÷O0
S. 00000E+00
0. OOOOOE+O0
0.0OOOE+O50

. 00000E+000
S. 00000E+00
5. 00S00E+00
0. 0605E+500
0. 55500K 0S

0. S0N0CE-SS

0. 0000IE÷+)00
0O.0 0000E 00

5 . SOIO")E ('K0S

0. O0000SE +

0: 010000E+00I0.0060E+S00
0. 00000E,00
0. 00000E+00

0. 1300100E+010S. 00000E+ 00

N. 0S0000E+0
0. 00000K+0O

1. 0000E' ( 0

S. 000KE4CO
J '0 1 . D'O-,E + 00
0. 0'7000E+00

0. I000H0E+K
0.61-00KCO+ C

'4. 60800K+C0

). 6000r1-E+
0. 006O+C0KO

MATRIX K-EFF
DEVIATION

S. 0000CE+00

C. O0000E+0K-

S. 000 'E +00

0. 00000E +000. 0000KE- O
H. 60000ES+0
0. -,00O0E +C o
0. 0000E+Kn-
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S. 06O005K-CO
0. 08000E+00
0.06000-E+OS

S. 00000E+00
0. 00 )0CE+,O0
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6. 0C'0008E+0
S. 00000E+S'00. 00OCOCCE÷OOC
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0 00000E+001
0. OOO0E+00
S. 00000E+00
0. IOO00+O '7
0. 0000E+00

S. OSOOOE+OO
0. O00(UE+00
0. 0,00C0E+O0
0. O0000EC,0
0. OSSGHE+0

S. 0OOE+HO
S. 00H00CCE+0O
S. S00C00E+10

0.00ooogECo6
0. 00000E+00
S. 00000E+00
0. ,00001E+ O
0. 0000SE+00
0. 0000E+0 N
0. S0000E+ 00O, 0000 0 E+ 00
0. 00000ES 00
0. 00000E+ 00

0. O0OOEH+0S
0. O0000CE 00

0n O1OOOOE+O
0. OOO)EK+ or

0 0 uO"HK+''Nl
0 O'OO)'0E+OU
0 . 800E+ 1K10
0.0 C100 ):E + O01

0 ICIorIE+K'6
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Cr r (,''C' E-+0L
0.0 ,I) C E + u' 0
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0.0000 E + (I0
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C. u' c'E+0'C'

C'. C'C0C00CE+'00

0
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73
74
75

757

7 E
71

73

84

851

37

933
Q4
95

96

87

98

9.3
894

90
10

S33
134
1 05

97
98
99

130
11

102
103
104
105
1 0 1
107
108
103
110
111
112
113
114
115

115
117
118
119

120
121

123

134
135

136
177
133
130

131

1 41
142
143
144

145
146
147
148

143

151
15F
157
154
145
156
157
155
1134
1

152
553
154
155
156
137I5
I 586

7.3744 56-01

.705b4E- 1
8.34342E0-1
7.38294E-01

,07239E-01
5. 27989E-01

8. 034 8 9E-01
7."3271E-01
7.535 P1E-01
7.71330E-31
7.87174E-01
7. 6479E-01
0. 330568-01

7.06310E-01
7 .'73423E-C1
8. 19069E-01
8. 05473E-01
5.240o9E-01
8.83419E-81

.312985-81
8.85054E-81
7.80756E-01
8. 21524E-01
7.5 67(1E-01
8. 30205E-01
7.715165-31
8 . 65 698 E-U1
7. 89119E-01
7.712656-01
7. 42795E-01
7.84546E-01
7. 831953-01
8. 38004E-01
8. 06543E-01

8.19463E-01
8.01206E-01
7.77892E -01
7.6424E8 001
7. 834 89E -01
7.95690E-01
8.34454E -01
8.14358E-01
8.12118E-01
8.12652E-01
8.16646E-01
7.75865E-01
8.03062E-01
8.054 84 _-01
8.51749E-01
8.4 9198E-01
8.51824E-01
8.19276E-01
7.72826E_-01
7.77407E-_11
8. 48435E-01
0.14418E-01
7. 55884 E-01
7. 03040E-01
7.7344-7E -01
8.01253"-01
5.13056E-01
3.24373E-01

1. 0658E-01
7.70336E-U1
7. 79411E-011
3. ('704E-61
7.6718 3E-01
7. 50391E-CI
8.36 2'E-:01
7. 8 67 05E-01
7.81529E-01

7._31742E _-01
8.047006-01
7.93523E-01
7.-3499E-01
,.12237E-01
8.40777E-01
8. 57578E-01
8.01474E-0 1
7. 89781E-01

. 321-E0-01
8. 0724E-01
U.62724E-01
e.4374 0E -01
8.428986-01
3.27336E-01
+.31212E-01
P.22070E-01
X.47374E-01

7.7353E6-01
3.2343 E-01
7.340q5E:-]
7.8793445-00

9635E6- 01

2.68500E+00
2.71433E+00
2.745336+00
2.77467E+00
2. 80483E+C'0
2.83417E400
2.86433E+00
2.39467E+00
2.92567E+00

3.9 5600E+00
2.98617E+00
3 .01733E+00
3.04650E+00
3.07683E+00
3. 10700E+00
3.13817E+00
3.10917E+00
3.19767E + 00
3.22867E+00
3.250006+00

3. 21636+800
3.32117E600
3.35233E+30
3.38250E+00
3.4 1283E+00
3. 443306+0'0
3. 47133E+00
3.50150E+0)
3. 53267E+00
3.56383E+6+0
3.59400E+05
3. 62517E+00
3.65350E+00
3. 68367E+00
3.71400E+00
3. 745006E00
3.77817E+00
3.80633E+00)
3.83667E+00
3.86767E+00
3. 8980 0E+ 00
3.92717E+00
3.95750E+00
3.9 8767E+00
4.01517E+00
4.04717E+00
4 . 07733E+00
4.10667E+00
4.13683E+00
4.16617E+00
4.19633E+00
4 .22650E+00
4.25683E+00
4.28783E+00
4.31817E+00
4.34833E+00
4.37850E+0O
4 .40867E+-0
4.43930E+-0
4.46917E+00
4 499433E3+00
4 . 52950E+00
4.553876+00
4.53183E+38
4. 6230,6E+03"i
4 .35317E+63
4 .U6333E608
4.71450E+0')
4 .74467E+00
4.77436E+03
4.005176E00
4.835336E00
4.86556E+00
4.089567E+00
4 .926006+00

4. 95617E+00
4.986733E+00
5.01650E+00
5.04683E+00
5.07700T+00
5.10633E400
5.13650+E00
5.165836E00
5.196006+00
5. 32533E6+ 00
5.25467E6+0
5.28483E+00
5.31417E600
5.34333E+00
5.37450E+03
5.40457E+00
5.43500.E00
5.46700F0+00
5.4 3717E 600
5. ?2 65 O0F-,,

8.50596E-01
8.06858E-05
8.08056E-01
8.07789E-01
8.07782E -01
8.08048E -01
8.07988E-01
8.07415E-01
6.058606-01

8.00417E-01
8.06179E-01
8.060C6E-01
8.06386E -01
8. 06171E6-01
8. 05786E6-01
8 . 0594)E-01
8. 05969E-01
8.08174E-01
0.0143-801
8. 6423E3-01

9.06408E-01
8.061236-01
8.062956-81

8 . 06483E-01
8.06340E-01
8.06047E-01
8. 06663E-81

8.00403E-01
8.05176-901
8.05439E-02
8. 05286E-31
8.05066E-01
8 . '5388E-01
8 . 0544060E-01
8.05534E-01
8 .054836-C'1
8. 052356-01

8.04846E-01
8. 04 606E-01
8.04578E-01
8. 04 848-01
8.04932E-01
8.04985E-01
8.05062E-01
8.05163E-01
8.004910E-01
8. 04 8 95E-01
8.04900E-01
8.05293E-01
8. 05659E-01
8. 06034E-01
8.051496-01

8.05878E-01
8. 05E4 9E-01
8.05901E-01
8. 0058E-01
8.056856-01

8.05510E-01

e. 33251 6-0L11

0.05223E-31
0.062336-31

8.1-14771E 0

8.05435E-01
3. 05474 E-01
8 .4152137E-11
8.05021E-01
8.05436E-01
8.04771E-01

5.04285E-01

8.04701E-01
8.04537E-01
8.044476E-01
8.04449E-01
8. 04373E-01
8.04251E-01
8.04284E-01
8.04532E-01

8.04890E-01
8.048676-01
8. 04767E-01
8.049406E-01
8.04933E-01
8. 053116-01

8.055861-01
8.05802E-01
8.059406-01
8.06]101E-01

8.00282E-01
8.054616-01
0.06255E-31
8.0539336-31
8. 052556-01
3.05,0933-31
8.08126E-01
8.064446-01

3.-1222E-03
3.673046-07
3. 81547E-03
3 .7730'E-U3
3.72238E-03
3. 68266E-03
3. 3536-0U3
3. 63364E-3

3. 63000E-03
3.61166E-03
3.57436E-03
3.53231E-03
3.5051E - 0
3.4593EO

3.45034E 03
3.41345E 03
3.3741 E-03
3.341+76-0
3.30425E-03
3.273 6 E03
3.24306E 0'
3.21971E 03
3.1-0920'E-3
3.16197E- 03
3.13879E-03
3.11376E-03
3. 143006-E33
3.120833-03
3. 10966E-03
3.14257E-07
3.11850E-03
3. C9537E-C0
3.08190E -03
3. 05204E-03
3.023580E -0

2.599740E-03
2.98044E-03
2.97700-803
2.35607E-03
2. 93021E-03
2.91614E-03
2.09120E-03
2.86621E-'3
'. 04175E6-03
2.81873E-03
2.80572E_-O3
2.78168E-03
2.75801E-03
2.76295E 03
2.76413E-03
2.76756 Z03
2.7467E_ 03
2.737+96-U'

2.72550E-03
2.7251+6E-8'

2.70431E4-,
2.708562E-3
2. 6939E-683

2.58317E 03

2 (. 6C33 1E -3
'3 .672E -0

2. 60774E-03
.60C144E-u3,

2.545E-03

2 54559E-6813
253865E-O3
2.5180E-03

.48429E-C13
.4 6 1 73E-83

2. 455+6E-03
2. 4390I2E-03

2 35066E-0
.4496E -03

2.4ý8 CIE-_U3
+.41446E-u-

2. 405 SE- 0

2.3894'E:-03
2.40361E6C3
2. 4006E 03
2.3975"E-1-3
2.38613E-8ll

37634E -03
236342E03

2C. 274EL--3

756 • -0

23358E -O 3
'IME C'

.3 30E 
03.3149E.-(3

0. 00000E+O00
O. 03000E+00
0. 000 006E+ O0
0.00000E+00

3I.000006+00
0. 00E00+00

0.0000O06+O0
O'. IOOOOE+CO0

0. mCOOOE+O0
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0. 000006+00
0. C"COOOOE+OO
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0. O000E+I0

1O. 01OOOOCE+O0I

0. C,.0OO 0E+ 00

0.0300E+0O

0. O00000+O00. 30000UE+00

U. 0C000E+00
U. 00O00E+0O
0.00006E+0C
0. 000O0E+00
0. OLO06E+00
0.0 00OOE+00

'5.0 OO6OE+00
O.3O0000E+0O
0 . 00000E+00

0. 000006+00

0. OOO0(OE+O0)
CI OOLOOOE+OO
0.00OOOE+00

00. 5OOOE+30

C, C',OOOOE+O0

J. On0I)OOE+OO
1). O0000E+30

0. 00•03E060
O'67006E00~

H '-'0)0'0E + o 0
o. i) 11 ,i JOE + O0

6(1. 361.50 + I U

O . 0 -":(' U + UC ,

I I C,011E+ll1--

ll'll,+ 1) C

1.1,11U1,061

Il. 000'llE+O01
++11

C.O0006E+0O
0. ('03336E+ 00

O. OOOUOOE+CO00. 0000i0E+ 0
0. 00006E+O0

01. 0o 00+E00

0.0 000oE+00

r. C, 0 COE'+ O00

0.000036+00

0.00HO0E+0O

0. 000306+00
.03030600E0

o. 0(00E4+00
l:IU1ý11-E1106+0

0. (n,-OE6 + 00

(11111'E1, + 01.1

I17111 +11

11 1,16 ('IEIL

0. O000E÷0O0
O.0OOOE6+00
0. O0000E+00
0. O00O6E+O0
O. OOOOOE+O0
0. 00000E+00

0.0006OE+30
O.0O0006E+30
0. OOOO06+00
0. O00(00E+00

0. 000006E+0
0. 000E0+00
0. 800000E+0

0. OOOOOE+01O0. 00000+O70
0. O0O00E+00
0. 00006E+00
0. 00000E+00

O. OOOOOE+rOO
''. O00OO'(E+O0)
0. 0006OE+0
0.00000E+00
O. OI0O0'E+003.2o03006+00

('3oC' O6'E+ 0O
0. O0'70O''E+ 00

C, 0O11OOCOE+OO
0. 0000(1E+O0

'7.00000E+00
0.(00OOE+O0
0. 00006OE+0
0. OOOOOE+OO0. 000006+00
O.0OOOE+0O
0. 00000E+O0
O. OOOOOE÷ 00
0. OOO00E+00
O. 0000E+00
0. 0000E+00
0. 0000E+00

0.00000E+00
0. 00006E+00
0. 00006E+00
O.00006E+00
0.00006E+00
O.000OOE+OO
0. 00006E+00
0. O0000E+O0
0. 0006OE+00
0. 00000E+00
0.0OOOOE+O0
0. 00006OE0+
O. OOOOOE +OO
0. 000336+O0
0. 0000OE+00
0.00000E+003.00O0000+00
3. O0OOOE+03

0.O000)06E(00

0.030506+E00

0.O006006+00
3.0O0000+00

0. 000006+00

O. OOO)OOE+COO

0. 00000E+00
0. 000006E+0
0. OOE+00

0. OOOrOE+OO

0. 050006+000. 00006E+00
0. 0000+E+00
O.O00006E+00

0. 000006+000.0O00OOE+OO
0. 000OOE+00
0.00006+O00
0. 00000E+0
0. OO00OE+00

0. O00) 6OE+00
0. 0OOO06+00
O.00000E+O0
0.00000E+00

O .0OCOOE÷OO

0.50000600+O0. 00000E+00
0. OO000E+00
0. 30003E+O0
0. OOOOE3+00

O). 00OOOE +00
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16i
169

17(1
171
172

173
171
175
171
177
17:6

179
160
181
182

183
184
165
186
187
180

189

191

192
19

195

106

0M

201
2n6

965
-'O6(

0.69515E-01
e '561)1 E-1
8. 705 'E -01
7 .74453E1 01
ý.8255OE-_01

. 1667qE 01
8-4-' 97 E-_0

7. 44663E -1

7. 76623E 01
8.1579'E-01
8,05464E-01

-04421E-01
8 40447E-01

. 4679E -01
8 0 6325E-0]1
0.2480E-01''

7 .83 4E- 01
8.0:8498E-Cil

1.rl651E-01
, 35056E-01
7. 99-56E 01
7 74893E-1 '
8. 10,15E - 1
0, 86¾1eE-01

7. 76 145E-61
7. 91436-01
7.71756E-01
7.84135E-01
8.36534E-01
7. 781261- 1
0. 21')921-51

0. 06780E-01
7. 934711-01
6. 21068E-01
7.79774E-03l
7. 99331E-01
8.00386E-01
8.00388E-01

7. 93801E- 0

5.55583E100
5.58100E+00

5.61617E100
5.64 633E+00
5. 67483+ 00
5.70500E+00
5.73333E+ 00
5.764501E00
5.79567E+00
5.82667E+00
5.85600E C00
5 . 68617E+001
5 .91650E+00
5.9 4 667E100
5.976631+00
6.00617E+00
0. 03817 7E+00
0..0833E+00
6. ('6767E+0')
6.127001E+00
6.15717E+00)

6.16713E1,)0
6. 21767E+ 0)
6.24683E+I0

6.27717E+00
6.30233E+00
6.33567E+)0C
6. 365 83E1+0:
r.30517E100
6.42633E+20
6.45650E+00
6.48607E+00
0.51783E+O0
C.54771E+00
6.57733E+00
6.(0750E+00

6.63967E+00
6.869831+00
6.:70100E+ 00

8.06824E-01
8.06993E-01
8.06994E-01
8.06801E-01
8.07247E-01
8.07302E-01
8.07505E-01
e.07143E-01
8.06967E-01
6. 07018-E01
8.07001E-01
6 . 06994E1-01
8.07182E-01
8.07403E-01
8.07397E-01
8.07493E-01
8.07363E-01
e.07369E-01
8.074 0E-01
8.07570E-01
8.07525E-01

8.07351E-01
S. 07329E-01

8.07535E-01
8.073701-01
6.072861-01

. 07 1011E-01
B.01693E-01
8.07145E-01
8.06996E-01
8.07068E-01
8.07060E-01
8.06998E-01
8.07089E-01
8.06952E-01
8.06914E-01
8.06882E-01
8.06850E-01
8.06786E-01

2.33853E-03
2.33063E-0 3
2.31672E-U3
2.31100E-03

.381-03
-7 11-03

2.32241E-03

37 717E-03
2.33031E-03
2.3175E11-03

2.3432,E-03

'e64 3110.2131E-03
22614E-03

2.404 4 -0
22132E-03
.60761-03

2.25204E-03

. 7 1E1E-03
6.208E-03

2.2110E-03
2.20958E -03
2.20465E-03

2.19697E-03
2.1.761E-03
2.18233E-03
2.17248E-U3

216904E -03
16050E-03
15473E-03

2.14681E,-03

2.13903E-03
2.12814E-03
1.11848E-0'3
2.10976E-03
2.10362E-03

2.09347E-03
2.08334E-03
2.07329E-03
2.06410E-03

0.00000E+00
0.00000E+00
0. 00001E+00
0. 00000E+00
U.1 0OOOE+O0
0. 000001E+0
0. 000C1E+00
0. 000 0O+ 00
0.000601+00
0.06000E+00
0. 0600 0E+ 00
0.00000E+06I

0. 00000E+00
0. 00000,E00
0. 000001+00

0. 000001+00
0. 000OOE+00
0. 00 ("000E+00

0. 000001+000. 0 0' ('01 OE+ 0'()

0.0OOOOE+00

0. 00010E+00
0. 004001E+0o
0.00:UIOE0
11. 00000E+00

0.00"000E+00]
0. 00000E+00

(''0'. UUE0010
0. 0 00 0 01E00

0. O00020E+01)
0. 00001E+00
0'"C'ý '7,0 1E+ 0'
0. 00000E+00

0. uOOO0OE+CO0
O. O0000E+O00. 00000E6+0
0. 00001E+00
0. 00001E+00

0. O00000E+00

0O.0000E+00
0. O'0000E+00
0.O000001+O00
0.O000'0(E +'0

0.O00000E100
0.O(00001+00
0.O0000E+O0
O.000001+00
0O.0000E+00

0.00000E100
0. (0'0000E+O00
0. 00000E+O0
0. 0000E+00
0.000001E00

0.000001+00
0.00000E+00
0.0000, 0E+00

0.000006+00
0.000C,0E+00
0. 00000E+0'')
0. 00000E+00
0. 00000+E00
0. L00 00E+00
0. 000001E00

0. 000400E00
0. 00 00C0E+ 00
0. 00 '7(000E+L (.

0.00000E÷01
0.000001+00
0. 00"00E+0 )0

0. 00000'E÷O 0
0 .0)000E+0

O'.O00'0(0E+O0
0.000001+00
0.000001+00
0.00000E+00
0. 0000E+O00
0.000001+00

0.000001E+00

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NI1MBER OF GENERATIONS.
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LIFETIM4E 9 9. 5634E-0 4 OR. : .461 30E-0)7 GEIIERATIO)1I TIME = .27032E-0)5 + OR
VIS BAR = 2.42054E+S00" + OR -. 47116E-0 AVE AGE FISSION GROUP = 2.34293E-01 + OPR

ENERGY(EV) OF THE AVEPRGE LETHARGY CAUSING FISSION 7.NO986E-02 + OR

1. (5576E-07
9. 34937E-03
4. 92764E-04

NO. OF INITIAL
GENERATIONS

SKIPPED

3

4

65

7

7

8

9

3'

17

12

17

22

27

32

67

42

47

52

57

62

67

72

77

82

97

92

AVERAGE
K-EFFECTIVE

0.080]60 + OH

0.80677 + OR

0.80669 + OR

0.80694 + OR

0.80674 + OR

0.80688 + OR

0.80703 + OR

0.8070,5 + OR

0.80728 + OR

0.80714 + OR

0.840992 + OR

0.80696 + OH

0.80724 + OR

0.80770 + OR

0.80789 + OR

0.80781 + OR

0.80803 + OR

0.80789 + OR

0.80719 + OR

0.80748 + OR

0.)80703 + OR

0.80693 + OH

0.80621 + OR

0.80702 + OR

080750 + OR

0.80707 + OR

DEVIATION

- 0.00:07

- O 00206

- 0.00209

- 0.00206

- 0.00200

- 0.00209

- 0.002U9

- 0.00211

- 0.00]210

- 0100l28

- 0.00212

- 0.0:215

- 0. 00219

- 0. 00217

- I. IU2ý )

- (0. .022

- 0.00228

- 0.00233

- 0.00235

- 0.00]239

- 0.00246

- 0.00120-2

- 0.00240

- 0.00248

- U.00265

- 0.00265

67 FER CENT
CONFI DENCE INTERVAL

0.00459 TO 0.80074

0.90469 TO 0.80865

0.80460 TO 0.80877

0.0080486 TO 0.80902

0.8040.6 TO 0.80883

0.80479 TO 0.80897

0.8ý0493 TO 0.80912

0.80494 TO 0.80915

n.30518 TO 0.08293

).80503 TO 0.e0925

0.80480 TO 0.80904

0..:'(481 TO 0.90 912

0.00005 TO 0.80943

0.00053 TO .P009U7

0,.00I9 TO 0.61009

0.60000 TO 0.81003

0.R00575 TO 0.81031

0.00555 TO 0.P1022

0.80480 TO 0.00954

0.80500q TO 0.80987

0.80457 TO 0.80940

0.H0441 TO 0.80945

0.60375 TO 0.80866

0.60454 TO 0.80951

0.80495 TO 0.01005

0.60443 TO 0.8(0972

95 PER CENT
CONFI DENCE IINTERVAL

0.80252 TO 0.81081

0.80261 TO 0.81093

0.80251 TO 0.81086

0.80277 TO 0.81110

0.80258 TO 0.81091

0.80270 TO 0.81106

0.80284 TO 0.81122

0.80283 TO 0.91126

0.80307 TO 0.81149

0.80292 TO 0.81136

0.80268 TO 0.8111C

0.8026C TO 0.81127

0.80286 TO 0.81162

0.02335 TO 0.R1204

0.80349 TO 0.81229

0.80337 TO 0.81226

0.80349 TO 0.81258

0.80322 TO 0.81250

0.80250 TO 0.81189

0.90270 TO 0.81226

0.80211 TO 0.81195

0.8019q TO 0.81197

0.80130 TO 0.81111

0.80206 TO 0.81199

0.80240 TO 0.81260

0.80178 TO 0.81237

99 PER CENT
CONFIDENCE INTERVAL

0.80045 TO 0.81288

0.80054 TO 0.81301

0.80042 TO 0.81295

0.80069 TO 0.81318

0.80049 TO 0.81299

0.80061 TO 0.81314

0.80074 TO 0.81331

0.80073 TO 0.81336

0.80097 TO 0.81359

0.80081 TO 0.81347

0.80056 TO 0.81328

0.80051 TO 0.81342

0.80067 TO 0.81382

0.80118 TO 0.81421

0.800136" TO 0.81448

0.80115 TO 5.91448

0.80120 TO 0.81496

0.80089 TO 0.81488

0.90015 TO 0.81424

0.60031 TO 0.81465

0.79965 TO 0.81441

0.79937 TO 0.81449

0.79885 TO 0.81357

0.79958 TO 0.81447

0.79995 TO 0.81615

0.79913 TO 0.81501

NUMBER OF
HISTORIES

16240)0

161600

160800

160000

159200

158400

157600

156800

156000

155200

151200

1472(,10

143200

13-920

13520f0

1312100

12720 f

12321C()

119200

115200

111200

107200

103200

99200

95200

91200

NAC International 6.6.3-27



NAC-LWT Cask SAR
Revision 42

November 2014

NO. OF INITIAL
GEI18R.ATIONS

SNIPPED

97

102

107

112

117

122

127

132

137

142

147

152

157

162

107

172

177

182

167

192

197

AVERAGE
K-EFFECTIVE

0.H0717 ÷ OR

0.00803 + OP

0.80011 - OP,

0.8C937 + OR

0.80088 + OR

0.80840 + OR

0.80804 + OR

0.80952 + OR

0.81024 + OP

0.81135 + OR

0.81707 + OR

0.81239 + OF

0.80960 + OR

0.08u72 + OP

0.'0823 + OP

0(4041E + OR

0.E0819 + OR

0.u220 + OR

0.791 + OR

0.7900 + OR

0.E0223 + OP

67 PER CENT 95 PER CENT
CONFIDENCE INTERVAL CONFIDENCE INTERVALDEVIATION

- 0. 00274

- 0.00270

- 0.002H0

-0.U0200

- 0.00302

- 0.U0310

-0.00315

- 0.00324

n0.00339

- 0.00352

- 0. 00372

- 0.00391

- 0.00405

- 0.0043u

- 0.00454

-r, 004010

- r••.0036 7

- ).00418

- 0.004E2

- 0.00496

- 0.004r6

0.80443 TO

0.80532 TO

U.80531 TO

0.80649 TO

0.80586 TO

0.80530 TO

0.80489 TO

0.80628 TO

0.80685 TO

0.80783 TO

0.80935 TO

0.80848 TO

0.R0585 TO

0.90442 TO

0.803C9 TO

0. A[0038 TO

0.00141 TO

0.79802 TO

0.79453 TO

C0.79391 TO

0.79757 TO

0.000991

0. 81073

0. 81091

0.81225

0.81191

0.81149

0.81119

0.81276

0.81363

0.81486

0.81679

0.81631

0.81395

0.82301

0. 812 77

0.80858

0.80936

0.80C38

0.80377

0.80382

0. 80090

0.80169 TO 0.81266

0.80262 TO 0.81344

0.80251 TO 0.81372

0.80362 TO 0.81512

0.80284 TO 0.81493

0.80220 TO 0.81459

0.80174 TO 0.81434

0.80304 TO 0.81599

0.80346 TO 0.81702

0.80431 TO 0.81838

0.80564 TO 0.82050

0,.80457 TO 0.82022

0.80180 TO 0.818[0

0.80013 TO 0.81732

0.79916 TO 0.81730

0.79628 TO 0.81269

0.79744 TO 0.81334

0.79284 TO 0.81056

0.78992 TO 0.80838

0.78895 TO 0.80877

0.79291 TO 0.81156

0.79532 TO 0.80163

9q PER CENT
CONJFI DE00CE INTERVAL

0.79895 TO 0.81540

0.79992 TO 0.81514

0.79971 TO 0.01052

0.80074 TO 0.81800

0.79981 TO 0.81795

0.79910 TO 0.81769

0.79860 TO 0.81749

0.79981 TO 0.81923

0.80007 TO 0.82041

0.80079 TO 0.82190

0.80192 TO 0.82422

0.80065 TO 0.02413

0.79775 TO 0.82205

0.79583 TO 0.02120

0.79462 TO 0.82184

0.79217 TO 0.01070

0.79346 TO 0.01731

0.78966 TO 0.81474

0,.78530 TO 0.81300

0.78400 TO 0.81373

0.78824 TO 0.81622

0.79374 TO 0.80321

N1MBER4 OF
HISTORIES

ý72(10

83200

79200(

752(10

71200

67200

6320(0

59200

55210

51200

47200

43200

3920(,

35200"l

212('0

2720U '

1920'0

1521'00

112001

720(

32003
202 0.79804 + OR - 0.00158 0.79690 TO 0.80005
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PLOT OF AVERAGE K-EFFECTIVE 5Y GENERATION RUP ,
THE LINE REPRESENTS ?-EFF = 0.8017 + OR - 0.0021 WHICH OCCUSF. FOP 20. GENERATIONS RUN.

0. 7P53 0. 7965

I -I
I--------------
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130 +

125 +

150 +

I

1551 +

155 +
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175

( i'
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190

105
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PLOT OF AVEAGE K-EFFECTIVE BE GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 8.1 '7 + OP - -.7021 WHICH OCCURS FOP.

0.7947

3 GENERATIOINS SKIPPED.

0. 9131

-I----------------

0. 803q
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r9.0UP FISSION UNIT
F>ACTIO

4 0.0012

0•. f'010

u C'. 01

3 0, 127

14 0 'f 21

1(' 0.0002

15 ('.0130

11 0.0178

13 0.0173

14 0.0(147

10 0l.0(028

19 0.0010

17 0.0031

10 0.0041

l1 C )('1. 4 P:

20 0.0218

21 0.012I

I2 0. 0103

23 0.1071

24 0.L2203

--5 0.1070

-- 0.2344

I27 0.0054

0 EG1J 1 F1 SSI O11S

2.80417E6-14

1.710106-07

1.065106g-03

0. 439776-04
1 1. ý 3 -055E- 3

1.7372PE- 3

1.73032E-03

1. 7173E-U3

2. 29548SE-0'3

4. 98683E-03

1.04475E-02

1.395070-02
1. 3 966E-

1.18675E-02

1'70906 0', C

1. 57 102E-03

2.49054E-03

3.32645E-03

3. 061q0E-03

1.70.250E-02

9. 13687E-03

2.30442E-02

4.0.3704E-02

1 .7706IE-01

1.513516-011

I . 8 1'47E-1-C'

0.00912E-02

PEP.E11T ABRPTI QS PEP-EN 92T
DEV IATIC uN

1.07501.19932

1.7034

1.7057
2. I,-::

1.93151 7 t57

1. 845

3.0085

4.9300

4.0.242

15.(0847

4.1240

1.5403

2.0331

1. 9314

0. 00150

9'. 0 344

'.6734

1.0023

1.5021236-07

3.2R431 -0'

1.024400-03

X.62506E-04

1.59044E-03

1.022I19E-03

1. 00710E-03

2. b6 64 ;E-C0 3

5.54078E-03

1. 0 1 3306S-02

1 . 2 ' 65 .E-'12

1.47q716-02

I . 70036-02

7.05768E--3

4.440046-03

3. 133016-03

3. 32257E-03

5.22056E-03

2.196E-02-'

9. - 3920E-03

2. 35717E-02

1.020736-01

2.22769E-01

1 .1 349 'E-111

2.42944E-C'1

0.0530006-012

DEV IAT1, 11

2.1427

0'. 0003

1. 27 04

1. 05 0 0

7. 9210

1.0300

1 .1915 C

1. 1 070

1 . 2-7 2f

1.3069

1.3020

1.7336

1. 300 '4

1.5434

2.2070'

2. 8000

1.7409•

1.0210•

1. 1733

0].0757

0.3790

0.2872

0.2717

. 530,3

SKfI PF .1 3 NG .E21EPATI'NS

LEAI 'z,,-,E FPERCEIJT
EEVIATION1

16."O012076 9',' 60.00002

u. OUOO+W (6.1 OT C

C'. 0C0(2(60''@ 9'. ('.4

....+0. ....

C'. ('('0016+ (' 0.0000

0. 000006+0" 9.,99.9

C'1. C'C'('C'O0 C'C' + 0 'H

I0. 0C'C ' I'C.I'1E±+C'• ' 9'.U'''C'

C'1. OC{'9U'C O' (' 09' '.0000C'
0..0000 +0 .... .j(''7.'7'0IIC'9' 0.9 'n

I. 0I''7 0') + ('C ,',

0.09 O006O+00 0. 000'i''

(00.+OOU ('C' C'. (u''40'

0. 7.20006+0 1110 ¢]

1'. 0900IE + 0 H.O'D

SYSTEM TOTAL -

ELAPSED TINE

F-Ld1DO1 4 11)1EE06-

8.06065E-01 0.250"

6.70583 M141526TES

02003D402002

1 .00 E+2936.00 1505 C .00046.-, .U'+ C 0000
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0.7334 TO 0
747. TO 761

0.7C7 TO 77-9
r.77.- TO 790r

0.7 40 T 0 . 14
U .804 TO 0I 1 3

RI, T,' - ' 47

0.18 TO 'j 3 U 4
. 3 4 TO 3.- 6

C.407 TO ,i.749
ý1 c74C TO 'n

4.09< TO 4 .'703

-7335 TO
747C TO
7617 TO
0.775, TO
7 790) TO

0 804 2 TO

.143 TO
324 TO,
464 TO

3) 8o,47 TO
0749 TO

890 TO

07334 TO
0.7476 TO
47417 TO
0.775-9 TO
4.7904 TO
43,042 TO

4.8133 TO

0.8324 TO
0.843 TO

3440c17 TO
44.13749 TO
0.3490 TO

0.7335 TO
4.7474 TO
0.7617 TO
0.7759 TO
4.7404 TO
0.8342 TO
0.3133 TO
0.8324 TO
4.8466 TO
4.3407 TO
0.8749 T0
4. v04 TO

3. 7617
0.7759
'.79344

'. 4043

0.4324

07. 6407
0.4744
'7. 8394

''.4032

4.747(
7. 7817
4. 775_

4.7940

.• 324

4-4744e r.88)
')67. 4440

4. 9032

4.7747
0. 7417

07759

4 444.6142

e- 4

4.47
4
CCe 7C7E.849

0. 903

FPEROUEIIC FOR .GEEPNEATIOTNS 4 TO 246

,÷..++..............

FREQUENCY FOP GEIIEPATIOIIS 64 TO 244

FREQUEHCT FOR OEIJEP.ATIOIIO 144 TO 24

FREQUENCY FOR GENERATIONS 154 TO 204

CONGIPATULATIONSJ! 74U HAVE SUCCRESSFULLY TPAVEF:SEL- THE PERILOUS PATH THROUGH 4E117 V III 4.70%8 MIINUITES
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Figure 6.6.3-2 CSAS Input/Output for NAC-LWT with Design Basis MTR Fuel - Most
Reactive Accident Condition Configuration - 94 wt %, 355 g 235U

PP.1MbPS PODUIILE ACCESS AILD lEPUT RECOFS D S'ALE EIVES - 06:,"3, { '137
MODULE COASI5 WILL BE CALLED

LBS CBE -ESLGN U3C'-AL FUEL 95 W//O U35 PLATES ILI CLO1SE PLATES @ FULL PITCH
'MIN BASKET SLATE
_7SOIOF.PDF4 LATTI ECELL
UPFALILE 1 SELL=3.991' U. S 5-593 97235 1I. [S=3. S. BILD
O 1 B ED -. 9q ) 0 ,0' 5 4 2 U S 9 3 ES D
AL 1 DEL=3 . 990 [I c468 _q3 END
AL 5 1.0 93.U END
HID 3 1ESS A 1 L3. END
AL 4 1.H 9 3.' ElD

0E B 1. 2i3.i ED
PB B L

'r, 7 1 . 1E-_( -i 3.0 END
H10 1 1 .ogE-_C 293.0 ENE,
BID HE SEUOB'SPU
ErI4E' SENP1
S'xYMMSLABCELL 45 7D2 H. HE' 13 0.1 7 2 EID

READ PAPAM B UL=S'ES PLT='ES LRND=SO GEN=H06 IPUG=BH. BLE'D PA.PA'L
READ GEOM
ULILT L

COML= 'AL PLATE CELL'
CUBOIL 2 I 213.1250 PF.127 SiL0.0
UNIT -
COM-BHFBR FUEL PLATE CELL L'
SUBOIL 1 I 2P2.00 HU S0.025 2P15.S
CUBOID 2 5 5P3.1251 2P10. 635 SP10.H
CUBOID 3 1 2P3.IH50 2 6P.2B6 5PF10.H
UNIT 3
COM 'HFBB FUEL PLATE CELL I'
CUEOID 1 1 SPS.H60,H 2PU.HoE5 PLPS.0
CUBOLD 2 L 0.3.1L50S2P0. UF3S PLU.H
CUBOID S 1 2P3.125U0 SP.2586 1PLU
UNIT 4
COM=- 'HFBP FUEL PLATE CELL 3'
CUEOL L L HP2. 86(l0 SPH.0E6 2P1()

CUBO1D 2 1 5P3. L_-5 210.0635 'PL. u
CUEOID 3 1 2P3.1250 2PH3.2286 2P11.
UNIT 5
C0M'WHFBR FUEL PLATE CELL.4'
SUEnDL I L SP. SBU0 'P.BOSP1s-UOr 1 P;. 8(0 2P0(. 02 65 2P].0
CBOLD 2 L 13.50 2P .PS35 )PI0.L
CUBE0I 3 1 21P3.150 2P0.'28' SP1H. o
UNIT H
COM- 'HFBP FUEL PLATE CELL 5'
CUBOLD I 1 2P C.'600 5P0.0U 65 SPI0.H

CIUOLD 2 1 2P.1250 635 .P15.H
SORID S I SP3.I25H SP0,22F SP1S.S

UNIT 7
COM-'BHFER FUEL PLATE CELL F'

CUBOI1D 1 1 -P_. R SF0.05 4 Pl" "
CUEOI, E I 2P3.12,0 2P . 3 P10.
CUHOID 3 L 1P3.1250 SPOSSUF SPL1.F
UNIT 8
CO= 'HFBSP FUEL PLATE CELL 7'
CUBOID L 1 192.4600 . PH.0FF5 'Pl0.1
CUBOID 2 L 2PO.1L50 SPH.0H3S PI0'0
CUBOLD 3 L P3.1-50 LS SF512' 2P' I.
UNLIT 81
CUBOIS I 1 2P0.I 375 2P4.. 1
UNIT BI
CUEOII 2 1 2P0.2375 2P4.1 2F1''0
UNZT 9u
COM'HBEER FUEL APRRAY' S0 PLATES 1I1 5/16 IL. WEE CENITER'

APPAY 1 -3.1 '50 - L.36B 8 -LI .'
SUBOLS 3 1 P 4.3rte _P4i. 3 _ 2P10.0
HOLE 81 -4. 1E12 0.S S.F
HOLE 33 4.1312 H.0 0.L
EEPLICATE 5 1 SR0F3556 4PS.( I
UNIT 9 1
C0M='HFEE FUEL ARPEAS 55 PLATES IN 5/11 ILL. WEB PISHT'
APPAY 1 -3.8S35 -4.3665 -1H.H
CUBOID 3 1 P .3(88 2'14.3641 SPDH."

HOLE SI -4.131 0.L 0 0.0
HOLE a3 .131O S.F OH
REPLICATE 5 1 SF555 4PF.F, L
UNIT 9S
SUM- 'HFB FUEL ARIAS '0 PLATES IN 5/16 ILL. WEE LEFT'
AR AY 1 -5.3545 -4.3 S8 -Lu.
CUBODI 3 1 5E4.SPSB 514.3SF8 SSLH.C

HOLE 81 -4.13 C'. S.F .
HOLE 413 4.L312 .0 0.0
REBLICATE 5 L SPO .355 4SF5.0 S
ICIET 10
C'DM='HFBP FUEL ARPAY WITH HALF OF 1/ PLATE CI PLOHT - TOP STACE'
EPPAY -S 55 -C.369 -4u.1B
CUBOLID L P4.36 4ý: 4.3 I

HOLE el -4S. 
1 

1 u. H (.0
HOLE 83 4.121- 0.1) 0.L'
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PEBLICATE 5 1 j.C044 50.1 1
UNIT 101
CCM= IHFBH FUEL ABFP f WITH HALF OF 1,4 I11. PLATE ON FIGHT - BOTTON STACK'
APPAY 1 -2.35t5 -4.3163 -14.3

U01 3 1 24.3 8 F4. 0 14.3i14 2P10.,

HOLE 41 -4.131: 3. 0.4

HOLE H3 4.1311 0.U 0..
REPLICATE 5 1 ,.044 -1 0. U 1

LJT1IT 11
O1- 'HFHP FUEL WITH HSLF OF 1/4 IN. PLATE crl LEFT TOP STAGK'

AF 1 -3.5 -4.
CBOIL 4 1 234.'a-8 4 ' H 2313.(

HOLE 81 -4.1-1 .
HOLE 93 4.131 . .
REPLICATE 5 1 1. 1 w.314e 4H.1.0 1

UHIT 111
OM-'HFBF FUEL AT:P-i' WITH HALLF OF 1/4 IN. PLATE ON LEFT - HOTTOM STACK'

AFOPAY 1 -?.35 A -13.0
U0'303 1 3.3 4.34s8 IPlO.

HOLE H1 -4.1312
HOLE H3 4.13124
REPLICATE 1 1) U. • .345 43.4 1
UNT 12
COM-0=' UNIT APRPY WITH F.110 IT. FLATE ON TOP AND SIDES'
AR.PA• 2 -3.0423 -1.335 -1H.'
REPLICATE 5 1 3PU.3513 4.0 2F0.0 1

UN1IT 13
COM-'3 UNIT ARRA.Y WITH REST OF 5/46 WEE'
ARPAY 3 -14 .1734 -4.34.45 -10.3
REPLIGATE 5 1 25R.355H 230.7112 233.4 1
UNIT 14
COM-2 IUNIT APRA4 WITH 0.120 INI. PLATE or] BOTTOM and SIDES'
AR5AY 4 -9. 3428-4.0313 -14.0
REPLICATE 5 1 2p4.3343 0.1 0.31044 2RH4.0 1

GLOBAL UNIT 15
OOM= '7 EPHF ASSEMBLIES Il! THE LWT'

CYLI DER 3 1 17.U50a -lI .
HOLE 112 .0 -a.44d- '3.
HOLE 13 0.0 0.0 . C
HOLE 14 n.,- 4 -. 448 .

,YLI DER 1 13."9131''I0
CYLINDER 4 1 3' 49•3 'oU

CYLIIIDEP 5 1 44- 31.

CYLINPDER 1 4-9. 44 pl'4 U
_YLI DER 5 1 49 3'453 Plau.4I

CUBOID 7 1 414'.853450 E114.3
EIJID GEOM
REAE' ARPAY
AF.-1I NUX=I 13y4,-a HU--I FILL 1 5 7 4 1235 4 3 1 END FILL

ARA=, 110- lTUY-I NU" I PILL 14 11 1 1 FILL
ABd•A= 3 1 UY=1 IU-1 FILL 02 P3 51 311 FILL
ARA= 4 11U0-_ NUY-I U- 1 FILL 141 111 END FILL

PEAO BOUIIDS ALL HIP, EN1 BPFUNDS
PEAD PL'T
T2L= t- PLOT OF AISEI4NLO'

HCH-' FWASPIW'

UL 5 IL ZUL-.
XL = . LF--5. -LF.=a.0 END'

TTL- PLIT OF l ASE'
L1A.-I . 0 IVDNIJ - a. 30 A1
:UL- .a t UL-w5. , ZUL=O. '
'LB-E5 . "L--5 .LP-r'' LF- END
TTL-'E-Y PLOT OF BASFE3T
U .'-i. ', VD11=-1Ii. lI1P2X- 1l
:IlL--17. 4 UL 17 I. L UL-L.

3 L3 . L -L-17 ,i ' -3 .-' , E NID
TTL'E-- PLOT ''F I3A.alT'
V5,. 1 a 0 Wil
HIlL-a ,3 tI'lL--5 N , UL-1la a

'LR-0 L, YLR -. ZLF=-r,.,0

l L' FL'T
HIlL' DATS

SECOND0lPY MODULE HA0308"'I ,S BEEN3 CALLED.
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CCCCCCCCCCC SSSSSSSSSSS
CCCCCCCCCCCCC SSSSSSSSSSSSS
CC CC SS SS
CC SS
CC SS
CC SSSSSSSSSSSS
CC SSSSSSSSSSSS
CC SS
CC SS
CC CC 5S S5
CCCCCCCCCCCCC SSSSSSSSSSSSS

CCCCCCCCCCC SSSSSSSSSSS

SSSSSSSSSSS CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC
SS SS CC CC
SS CC
SS CC
SSSSSSSSSSSS CC

SSSSSSSSSSSS CC
SS CC
SS CC

SS SS CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC

0000000 7777777777777
000000050 777777777777

00 00 77 77
00 00 77
00 00 77
00 00 77
o0 00 77

00 00 77
00 00 77

00 00 77
000000000 77

0000000 77

11 44
111 444

1111 4444
11 44 44
11 44 44
11 44 44
11 44 44
11 444444444444
11 4444444444444
I1 44

11111111 44
51511111 44

November 2014

A,.APA9,AAS
AAAAP~AAAA

AA AA
AA 1%11
AA AA

AA•AAAAAAAAAAA
AAAAAAAA-AAAAA
AA AA
AA AS

AA Sz
AA AA

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA

AAAAAAAAAAAAA

AA AA
AA AA
AA AA
AA AA
AA AA

//
//

//
//
//

//
//

//
//

//

3SSSSSSS5SSS
SSSSSSSSSýSSS
SS SS

S S

S88SS888858S
SSSSfSSSSSSSS

SS
SS

SS S S
SSSSSSSSSSS SS

SSSSSSSSSS S

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

0000000

0000OOO

00 00

O0 O0
00 on

00000000

4 4
44 4

4444
44 44

4 4 4 4
4 4 4 4

4 4 4 4
444444444444

44
4 4
44

22

': 5555555555555

5222 5555555555555
22 55

.5555
555

2 555555555555

55

2 2

EEEEEEEEEEEE
EEEEEEEEEEEE
EE
FE
EE
EEEEEEEEE
EEEEEEEEE

FE
EE
EE
EEEEEEEEEEEEE
FEEEEEEEEEEEF

222222222222

2222222222222

7777777777777
77'77777ý77777
77 77

7-7
77

77
77

77
77

77
,74
-77

55 55
5555555555555
55555555555

PPPPPPPPPPP

EP PP
FE PP
PP Pp

FPPPPPPpPpPPP

pp~p~pPpppppp

PP
pp
PP

PP
Pp

// 99999990905
// 999999999999

// 99 99
// 99 99

// 999999999999
// 0999999999995

// 99
// 99

// 99
// 50999999999999

999999999099

44
444

* . 4444

: . -44 44
- : 44 44

44 44
44 44

1:: 444444444444
: 4: 4444444444444
: 4 44

44
44

CCCCCCCCCCC
C CCC CC CC CCC CC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCC CC CC CCCCCC

CCCC CC CCCC C

088888888888
8484808888888
88 88
88 c0

88 88
0800800040008

08088000008

22222222222
2222222222222

2 122

22
2 22

cu

cc
cc

cc

cc2222 cc2
2222222222222:I5
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PROGRAM VERIFICATION INFOPJhATIOI ....

-ODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS .....

CREATION DATE: 03-08-96

VOLUME: ENGI

LIBRARY: G:\SCALE43\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EX.ECUTION: 07/02/98

TIME OF EXECUTION: 14:47:42
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LWT HFPRR LESIGN U31S-AL FUEL 9S W/O U235 FLATES IlN CLOSE & ýLATES 0 FULL PITCH

.- PROBLEM RAPRXIETEES ....

LIB 27G0R'UPNDF4 LI BHAP .
BEDX: : MIXTURES
MSC lB C01-1POSITION SPECIFIATIOIIS
IM 5 BATEEIAL ZONES
GE LATTICECELL GEOHETF "
MOPE '''11'l 'L NOT READ/READ OPTIOSNAL PARJIRETER DATA
MSLN H FUEL SOLUTIONS

P FROBLEM COMPOSITION DESCRITPTON ....

CC URANIUIM S1TANI[AR, D COMPOS ITION
I 'D 1 HIXTURE HEC.
VF H . UASH VOLUME FEACTIOIIJ
ROTH 3. 991- SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 H/I MIXTUPE/COMPOUND
TEM 2193.0 HLEG KELVIN

9B000 1.H00 ATOM/MOLECULE

9535 B 4 BABS WT?
9 G39 6000' WT-,

END

SC 0 STAN'AES C`OMPOS ITION
I C 1 MIXTURE A"0.

VF 0. 0542 VOLTUME FPACTION
ROTH 3. 9P00 SPECIFIED DENSITY
HEL 1 NO. ELEMENTS
ICE 1 B /1 MI -TUFE/ CC'-POUSI.S
TEMP T93.BS EG KELVIN

P11 A . 00 ATOM/MOLEEULE
END

SC AL STPS9'DA.D COMPOSITION
E:' 1 MIXTUHRE No.

VF ARIHE VOLUTME FPACTI7ON
ROTH 3. q9CB0 SPECIFIED DENSITY
]EL 1 NO. ELEMENTS
ICR I A /1 MIXTURE/COMFOUND
TEMP Sq3.1 DEG KELVIN

130,27 1. Il ATOM/MOLECULE
END

SC AL STPNJDAE.D COMFOSITION
I-ER S MIXTURE 1ir
VF 1. BRAS VOLLIME FRACTION
ROTH .7L0, THEORETICAL LENSITS
IIEL 1 N1. ELEMENTS

ICE 1 0/1 MI TUTEE/lOClOUND
TEMP 293. ) DEG KELVIN

1 SBT17 B . 0A ATOM/IISLECULE
END

SC 120 STANDARED COMFE'A I TI,-OII
BE: 2 MI':TURE NI'.
VF B . 00U0 VOLUME FRACTION

ROTH (.H,98 THEOPETICAL DENSITI
IEL 2JHO. ELEME.TS
IC1 Il 4I TIJRPE,, COME 0'UND
TEMP 2 3.C' SDEG KELVIII

. TOMC/MOLECCULE
8lc 1 1. 0 ATOII/ MOLECULE

END

SC AL S-T,-AR.DB CD *MPOSITIOII
W•': 4 "lI'TURAE Ic'.

VF i . 0ll VOLUME FRACTION

ROTH 2. 70H) THEOPETICAL DENSIT,
IIEL 1 N11. ELEMEIITS
I,-1 C,-/1 11I:: TURE/COMEOUrI'D
TEMEP '93." LEG B ELVII1

13,)-7 1 .0 ATC'I/IIOLECUSLE
END

ZC SS0 4 STANDAR E'O-IPCS ITIOIJ

f': 5 HII TURA E 1Ih).
VF I ,' VBLUIJE FP..CTIOII
POTH 7 9HR THEOCRETICAL DEIISITY
NEL 4 IO. ELEMENTS
IcP I' )/ 1 . lI .TIERE/COrIPR TIIE,
TEMP 93 B) DEG KELVIN

243u4 Iq WT-
IWT

61,3''4 q:9 500 WT'
C'3 4 9. 50 WT'

END

SC PH STA!JI[,AF [,CFr- ; I

FIX: ,, MIXTURE N C'
V 1 'I. I VCLUC E FP-C1,TIOI
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P77TH I1.3440 THEOFETICAL DENSITY
NEL 1 HO. ELEMEINTS
ICM 1 1!1 MIITUOE/COMPOUT]E-

TE HF 205.0 - E, FELVIII
t 110 I1- AT MI, 1-IMLECU LE

END

S_ 520 HSTAJDAPD COMNOSITION
NE.1 7 MI TUPE iO.
V F r 1. 1, U '.' 'L O qI E FPF Lr T IOTI
PO-TH r,. !<' THE'FETI'-CAL DENSITY
IIEL M2, ELEMENTS
IF P1 0/1 MI:' TUPE/COMPOUND
TElF '7 .0 DEG FELVIN

1r, ATOMS/MOLECULE
c1 1., ATOM,/MOLECULE

END

SC H_, S TA-I APY,' COMPOSITION
K': 1 1. II T U R E 10 .

VF . VOLUMIE FtRATION
ROTH U. g9E2 THEO.ETICAL DENSITY
NEL 2 NO. ELEMENTS
IS 1 0/I MI KTU.E/COMPOUNID
TEMH L-3N DEG KELVIN

S151 2.00 ATOMS/MOLECULE
5010 1.02 ATOM/MOLECULE

END

.- PROULEM GEOMETY ....

CTP STSE4SLASTELL C-ELL TYPE
PITCH 0.4572 CM CENTER TO CENTER SPACING
FUELOD 0.0530 CM FUEL D'IAM ETER OF SLAB THICEIIESS
MFIJEL 1 MIXTURE NO. OF FUEL
MIMOE 3 MIMTUEPE 1l1. OF MODEPJXATO,S
CLAE"'b 1. 127,, CI1 CLAD' HOTES DIAMETEP
M,-LkE, , MIXTURE 1l10. OF CLAL

ZOISE SPECIFICATIC'NIS FOE LATTICECELL GIEOMETRY

TONE 1 IS FUEL
Z'1E IZ CLAD
ZO11E , VS MOD

NAC International 6
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LINT HFEPR DESIGN U330,-AL FUEL 93 W/O U235 PLATES INI CLOSE & PLATES @ FULL PITCH

........ DATA LIBPARY IIIFOPJ.IATIO. .....

UNIT VOLUl4E
l*NUMIBER DATA SET NA-IE NAVE UIIIT FUNICTION

89 G:\scale43\DATALIB\FTR9F001 STANDARD COMPOSITION LIBRPARY

82 G:\scale43\DATALIB\PT82F01l CROSS SECTION LIBRARY

11 G:\SHAPED\cxl\mtr35\hacxllm 94 355\FT11F001 SHORT CROSS SECTION LIBPFARY

*90 G:\SHARED\cx-.l\mtL35\hacxlm N4 355\FT90PFN0 INPUT DATA DIRECT ACCESS

STAN'DARD COMPOSITION LIBRAPy DATA

UNIT NUMBER : 89

DATASET NAME G:\scale43\DATALIB\FT89F00S

LIBRARY TITLE: SCALE-4 STANDDARD COMPOSITION LIBPARY
637 STANDARD COMPOSITIONS, 49N NUCLIDES

SD90 ELEMENTS WITH VA.IABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBAP.Y DATA

*÷ UNIT NUMBER : 82

DATASET hAME : G:\scale43\DATALIB\FT82F001

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
RBASED O1 ENDF-B VERSION 4 DATA

COMFILED FOE NRC 1/27/89
* .* LAST UPDATED 08N/2/N4

L.M. PETPIE - ORNL
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KK KK
K K K K
K K K,

KR KK

RN KKKR KR K KR

KR KR
KR KR
KR KR

SSSSSSSSSSS ccccccccccc
SSSSSSSSSSSS C cccccccccccc
SS SS CC CC
SS CC
SS CC
SSSSSSSSSSSS CC

SSSSSSSSSSSS CC
SS CC
SS CC

SS SS CC CC
SSSSSSSSSSSS0 CCCCCCCCCCCCC
SSSSSSSSSSS CCCCCCCCCCC

0000000 7777777777777
000000000 777777777777

00 00 77 77
O0 .0C 77
00 00 77
(0 00 77
00 0o 77
00 00 77
00 00 77

00 00 77
000000000 77

0000000 77

November 2014

EEE
EEE
EE
EE
EE
EE
EEE
EE
EE
EE
EEE
EEE

AA
AA
AA
AA
AAN
AA?
AA
AA
AA

NA
NA

EEEEEEEEEEE T.INfiEEEEEEEEEEE 1I0 NI

TIN TIN 111
TIN 414IN IN

EEEEEEE 14l IIN IIN
EFEEEEE INI I TNI

AN LL rN N

EEEEEEEEEEE TNi TINH

AN LL
AAAAAAAAAA LL

AA LL
A.A LL
AA LL

AAAAAAAAAAA LL

AN LL
AA LL
AA LL
AA LL

A LLLLLLLLLLLLL
A LLLLLLLLLLLLL

// 0000000
// O000000000

// 00 00
II 00 00

/2 00 00
2/ 00 00

/0 00 00
II 00 00

II00 00
II 0 00

// 00O000000
O000000

44

444
* . .4444

44 44
44 44

44 44
44 44

4 . .444444444444
4 4 .4444444444444

44
44
44

00000000000
0000000000000
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 

00
0000000000000o

00000000000

EEEE E EEEE F

FE FEF O0F F

FEE
EE

FEE

EE
FEE
FEE
EE EFEFEEEEF F
FEEEEEEEFEEEE

-- 22

2'

22

'222

77777777-77777
77 7 77-n77

77
77

77
77

77
7 7
_77

77

-77

ox' v-v

w- v-v

00 v-V
k",;V V

VV VV

V0½
VVV

EPP PPPPPPPPP
PPPPPPPPPPP

PP PP
PP PP
PP PP
PPPPFNPPPPPPPP
PPPPPPPPPPPP
PP

PP

pp p

PP
PP

// 00000000090
// 9090099090099

// 99 90
// 09999 0090
// 99000 9990

// 99

// 00000099999999
II 900909909099

: 005500000
010000000p0 55
PIP 5 5 5
5555555555555

--------- 550
::0 0 5

:: 555555. p 555 5
p 8

00000000
.,p 0000

CCCCCCCCCCC
CC CC CCCCC CCC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCC CCC CC
CC CCC CC CCC C

888808088888
88888089888888
88 88

08 88
888880000088
88088080888

08 88
89 88
88 88
88888980000908
808888488888

33333333233
3333333333333
33 33

33
233

333
332

233
33

32 33
73333333333333
33333333333

//

10
033

1111
11
31
11
11
11
II
11

31111131
30111121

44
444

4444
44 44

44 44
4I 44

44 44
444444444444

4444444444444
44
44
44

0
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PROGPJI- VERIFICATION INFOR14ATION.

CODE SYSTEM: SCALE-PC VERSION: 4.3

P.PO,•PRM: 00000'9

CREATION DATE: 03-8-96.

VOLUME: ENG .....

LIBRARY: G:\SICALE43\EXE

PRODUCTION CODE: IENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

..... DATE OF EXECUTION: 07/02/98

TIME OF EXECUTION: 14:47:51
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......... NUtIERIC PAPANJ-ETERS ......

"TI-E MAXIMII PROBLEM TIME Mi) 3(. "1"

*'" TEA TIME PER GENEPATIOII (MINI) u. So

* " " GEN NUMBER OF GENERATIOINS JUL

lI"NPG NUMBER PER GElIERATION I00

"S SK NUMBER OF GENERATIONS TO BE SKIPPED 3

"'" BEG BEGINNING GENERATION NUMBER I

RES GENERATIONS BETWEEN CHECKPOINTS 0

1 D NUMBER OF EXTPA I-D CROSS SECTIONS 1

NBEE NEUTRON BANK SIZE 325

XNB EXTRA POSITIONS IN NEUTRON BAlK UK

UPNFB FISSION BANK SIZE 800 +

T •FB EXTRA POSITIONS IN FISSION BANKl

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.000*

WTH WEIGHT HIGH FOR SPLITTING 3. 00(00

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

SRH STARTING RAND[OM NUMBER 2

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

EBINARY DATA INTERFACE YES +
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.... LOGICAL PAP.ETE.RS .

RUN

FLX

SMU

MKU

CKU

FMU

MRS

CRH

FMH

HHL

XS1

XS2

XAP

PFI

P]D

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX F-EFF BY UNIT NUMBER

COMPUTE COFACTOR F-EFF BY UNIT NUMBER

PRINT FIGS PROD MATRIX BY USIT HlUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR F-EFF BY HOLE NUMBER

PRINT FIGS PROD MATRIX BY HOLE NIUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTPUM4

PRINT EXTRA I-D CPROS SECTIONS

CES

NO

NO

NO

NO

NO

HO

NO

110

NO

NO

NO

NIG

110

110

NO

PLT

FDN

OUB

MKP

CKP

FlMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR F-EFF BY UNIT LOCATION

PRINT FIGS PROD MIATRIX ST UNIT LOCATION

COMPUTE MATRIX :-EFF BY ARFA, JNUMSBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FIBS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIB. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

YES

10

YES

1N0

11O

NO

110

NO

NO

1N0

NO

PNO

110

110

11

110

10

PRINT

PRINT

PRINT

PRINT

WEIGHT AVERAGE ARRAY

INPUT GEOMETRY

DEBUG INFORMATION

TRACKING INFOPMATION

PARAMETER INPUT COMPLETED

........ (0 IO'S WERE USED READING THE PARAMETER DATA ........

..... DATA READING COMPLETED ....... .
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UNIT VOLUMEI
1NUMBER DATA SET NAME NAME UNIT FUNCTION

:SC

ALB

WTS

SKT

BIN

EST

LIE

14 G:\SSARED\cxl\mtr35\hacxlm- 94 3 355\FT14F0(S

79 G:\scale43\DATA-LIB\FT79F001

80 G:\scale43\DATALIB\FT80F001

Ic UNKNIIOWN

95 G:\SHARED\cxl\mtr35\hacxlm_94_355\FT95FDR1

95 G:\S9ARED\cx:\mtr35\hac::m_94355\FT95FD'1

4 G:\SHARED\cxl\mtr35\hacxlm 94_355\FT04FC1N

8 G:\SHARED\cxl\mtr35\hacxlm_94_355\FTTN8FONI

9 UNKNOWN

10 UNKNOWN

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPS WORKING LIBPARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

........ 0 IO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE A-IIPX WORKINO LIBPARY OIL UNIT
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MI K I 15 TABLE

JIUMPER OF SCATTEFIIIDS AIJGLES 2
CFOS SECTION HESSAGE THESHOLD =3. BE-S5

MIXTUPE - 1
TiUlL I DE AT' I-B'ENS.
1 •0 16 j. 14431E-03

1 '.7B000E-/2
1' C-1
1 I ' 73E- "3

S10'O3 1.81743E-04

MI::TURE
ITULI D' ATM-,A-DESS.

C 1 E- '2
03/12/94

MIXTURE
ICE' LI SE ATCOM-DE7S.
301 C ICI B 33 . E-1 r -0B

- iS31C.C 1C 3.334 BE-Q2
SB/4

MIXTURE - 4
NUCLI SE ATOM-DENS.
4 13027 6. 0311"E-O2

(CS / 12 /9S

MI:XTURE E-
NUCLIDE ATOM-DElS.
1024354 1.74296E-02

C'S/ 12 /94

523505 1. 73633E-53
0"I!I-/q4

5' 9 12S304 / .9 371-02

5026304 7. 79370E-131"5/12/94

MIXTURE - 6
NUCLIDE ATOM- DEINS.

It,/12/14

MITURE 7
NU1C'LI DE ATOI-DENS.
7SCC0CI01 ,F _7E29-22

51/12/94

MIETU: E t'
IJCELI DE ATOM -DEIS .

35001001 r.(C C 7692E-

S/I/A
10,/42/9E4

DENSEITY (0iCC) = 3.9/43
WGT. FREA.. ZA AWT

5.4140-C-02 801. 11.99N4

S.460961F.-C(11 (5 2C7

2.BT77SE-B1 92235

I.7BB5SE-02 91233

235.441

DENS I ITY (G/CC) = 2.7020
W,NT. FDAC. ZA AWT

1. -0100E+00 13017 26.9313

DEICSITY (G/CC) = 0.09917
WGT. DRAG. 5A AWT

1. 11927E-0BI1 I I . C0I077

3. 330MB74E-S1 3013 15.3904

DENSITY (C/CC-) 2. 7_0-o
WGT. DRAC. ZA AWT

1.- S0000E+0 13027 26.9013

IIUCLIDE TITLE
(SO'I"EN-16 EDF/CE-IV MAT 1 276.

AL-IS7 11/ 21- GP 2140575 (5T

OPAISIITI4-235 ENDF/B-IV 1iAT 126"1

UPAIUII04-238 ENDF/B-IV 1-1AT 1262

NUCLIDE TITLE
AL-27 1193 '18 0S 040375(5)

NUCLIDE TITLE
NSDROGEII ENDF/B-IV MAT 126B/THSD341500

OXYGEN-16 EIBCF/B-IV 1A9.T 1270

INUCLI [CE TITLE
AL-27 1133 213 GP 040375I51

DENSITY(G/CC) G 7.-92"__
WGT. FPFAC. -A

1 090C130E-01 24C3(10

1. 9999E-C22

'6. 950CS0E-01

9. 5, iC IE-52

250(CO

2 6UI55

2B(.(C(C 0

AWT
l. iC 357

54.9379

55.0443

58.6372

NUCLIDE TITLE
GR 1191 WT 2S-304 (/EST) P-S

MAIIGA.IESE-55 ENDF/B-IV ,SAT

FE 1192 WT SS-304t1/EDETI P-S

NI 1190 WT SS-304(1/EST) P-3

OSPDATE[,

OLF B TEB'

LI PDATE P,

UBPDATED'

UPDATED

UPDATED

UPDATED

UPDATED

U PDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

293F P-5=4 (427751)

S1135

293K SP-+4 (42-75)'

-9F6 SP-5+4=4(275D'

DENSITY (05/CC) = 11.344
WGT. FP3AC. ZA AWT

1 .0 010+0E0 8i'113200 2017.21-10
NUCLIDE TITLE

PB 1238 218NGP 04237b P-3 236K

DELNSITY (0/CC )
WGT. FPAG.

1. 1927E-SI

. 80073-'E-l

DENSITY IG/ECT
WNT. FRACG.

1. !11927E-'01

B•. B.8073-051

U ('.99317E-S0
SA AWT

IB(C1 1 .0077

- S.SDSLSE7-25

ZA AWT

101 1 . 0077

951il6 15.9904

NUCLLIDE TITLE
HYD0OGEN ElDF/B-IV MAT

O:''GEN-16 ENDF/B-IV PMiAT

NUCOLIDE TITLE
HYSOOGEN EDFS/B- IV MLAT

OXYGENT- 16 EINDF/B-IS MAT

12G9/THP3.1-1or0

12-76

I 26 7,TBDIT1002

1276.

7B01001

1 L ( C Put I

S3 C C 1 '. tIL

40-1 1 OU1

55 4

5 '32036' 4

IU08016

1 .3203

50--",43[%

HD [,DOGEIJ
H 1', E GEI.
HfiDOGEB1

0:,: týENý- I t,
O:.S GEII-]
OGC:60ENI- 1 6.
OS:':Yo EL-i16

EHCFD/R- IV LOST
EIDF;B- IV 14AT
ETI ,F/B-IV 4iAT
EISDFi-IV DIAT
ELL F/B-I V HA.T
EITDF/B-IV NIET
EINDF/B-IV I'1.5T

I 2- "/THP7-11'552
1269/THBEIAIc2
1209 /THF1-110:0(2

1276
1276
1276
1270

AL-27 1I73 213 fP LD74e375(5)
A L -27 11 -' '1' OP r4e375 ' 5)
AL-'7 119' 11 ' 0 '4- 75( 5
GE 1191 WT SS 304 1/ST; P ' SF53-54 127

DI/COISE-CE'Bl55 EIDF1 B IV lAT 1107
FE 1192 WT S -34 (1/DEST) P-3 293K SP-5+4(4237
141II 1"'WT SS-304(1/DOT) P-3 a93K SP-5+4(4237
PB 1 -' R -18'G U4-37- ' -7 93K

SUF7U11--35 ElIDF/B-IV 1MAT 1''
UFIITTII - "3' EIIDF/ -IV SIAT 12

IUIPDA.T E D:.

UJP DAýT EE D I'i
UPDA"TED 0::
U PE,ýATFED 0:.UPDATED,'

SRF B'AT 0
LIE BATED
UPDATED C'.,

UFEDATES E U

SUF 1AT6 E0,

LSF (0.2E6DL5F ATEL 'D',
IUI EATE1 CCC
11 E DAT ED I

U• EDAT E, Ii

'12
/12,
,12.
'12
'12
"l2
'12

"/4
94

' 4
Q4
/4
94

5)'

5T,
51T

1 1`,4

'1 ! 4

11./14
1] i14

KENO MESSAGE TIGIIEF:D -521

IBENO MESSAGE IT-IIEE3 65-222

E3:1( MESSO'AGE IIMBER 60-222

NAC International

1 TPAIISFERS FOR MIXOTURE 2 WERE COPRECTEB' FDOR AD DSI3IEICTS.

1 TP-ýJ.SFE3S FOP LIXTURE 7 WERE COPRECTEB' FOP BAD MOBEIITI.

I TPROISFERS FOR 1MII'!TURE S WERE CORPECTED FOR BOB MOMENCTS.

........ 0' I F'S' WERE USED HMI:10G CROSS-SECTIGICS ........

i-B' 'PROSS BELCTICTI ARFA.'f ID LIM14BERS
1 2002 1452 -7 18 1013
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ADDI..ADDITIONIAL IIJFOPJIA.TIOIJ ......

JOUTISES OF EHEPR'O GROUPS 27

NO. GE FIS:IOJI SPECTRUMI SOIRFi-E GR0O55 1

JO. OF SCATTERING ANdGLES IIJ :SECS 2

ENTS.IES/NEUTROJJ IN THE NEUTPOJJ BJIK 24

ENTRIES/NIEUTROJ IN THE FISSION SAIK 17

-SE LATTICE GEOMETRY

GLOBAL -'APRA NUMBER

NRUPBEE OF UJITS IN THE GLOBAL DIXP.

HUIfIEP. OF UNITS I11 THE GLOBAL S DIR.

NUMBER OF UNITS III THE GLOBAL Z DIP.

YES

C,

HU14BERS OF MIXTUSES USED 7 USE A GLOBAL PEFLECTOS YES

NUT-IEES OF BIAS ID'S USED 1 USE NESTED HOLES YES

SNUIBER OF DIFFERENTIAL ALBEDOS USED 0 NUM4BEP OF HOLES 17 ÷"

* TOTAL IIIPUT GEOMETRY REGIONS 58 MKKIMI•'M HOLE NESTING LEVEL -

-* NUMBER OF GEOMETRY REGIONS USED YE USE NESTED ARRAYS YES

- LARGEST GEOMETRY UNIT JIIAI.RBE 111 JISdRBEP OF ARRAYS USED I

LARGEST ARRAY NTMBER 4 MAK:IMUI. ARPAY NESTING LEVEL

R+EBIUNDAR.Y CONDITION HIS -B ROUNDARY CONDITION MIS P *.

- +Y ROUAIDARY CONDITION MIS -Y BOIJHDARS CONDITION MIRE

* +E ROJUNDARY CONDITION MIS -Z BOUJDARY CONDITION MPIR
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.. . ... .. . . . . .. . . . . ..... . .. . . . .

SPACE AND SUPERGROUP INFOP-4ATION ...

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

37327 WORDS WERE USED FOP. NOD-SUPERGROUP STORAGE.

... r2673 WORDS OF STORAGE ARE AVAILABLE FOP. SUPEPGF.OUPE[. DATA.

*.. 99750 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

62613 WORDS OF STORAGE ARE AVAILABLE TO EACH SUSERGROUP.

958 WORDS ARE NEEDED FOR THE LARGEST GROUP-

* 38501 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

* 48151 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPEPGROUP. ...

48288 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING ESEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 1 27 1124 0 10764

........ O1 IO'S WERE USED IN SUPERGROUPING ........

AR PRA Y
NUMBER

UNITS IN UNITS IN UNITS IN NESTING
X DIR. R DiP,. Z DIR. LEVEL

1 20 1

4

........ 0 IO'S WERE USED LOADING THE DATA ........
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MEDIA BIAS
INUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IIN THIS PROBLEM

REGI ON

UilIT

AL PLATE CELL

I CUBOID 2 5 +: = 3.1250 -3.125U +Y = 0.12700 -Y =-0. 12370 +Z = 10.0u06 -Z = -10.o00

UNIT

HFBR FUEL PLATE CELL 1

1 CUBOID I

2 CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL 2

1 CUBOID I

- CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL 3

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL 4

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

i

1

1

+2 = 2.8600

= 3.1250

+2 = 3.1250

= -2.8600

-x = -3.1250

-X = -3.1250

+Y = 2.6500VE-02 -Y

+Y = 6.35000E-02 -Y

+Y = 0.22860 -Y

=-2.,650006-02 +Z =

=-6.35000E-02 +Z =

=-0.22860 +1 =

10.000

10-. U0O

-Z =

-Z =

-Z=

- 1 U.13(0

-13.000

-10.0UUCC

UNIT 3 -----

I

1

i

+2 =

+2 =

I2 . 8G6U0

3. 1250-,

3. 12-,

-x = -S. 8600 +Y = 2.65000E-02 -Y =-2. 65000N

-y = -3. 1250 +Y = 6.35000,E-02 -Y =-6. 350001

-2 = -3.12650 +Y = 0.228-0 -Y =-N. 220

E-02

E-02

+Z = 10.000

+Z = 10.000

+Z= 10.000

-Z =

-Z =

-Z=

-10. 000

-10. 000

-I0. ('00

----- UNIT 4

1

]

1

±:.
= 2. ý cuL)

S3. 1250

= 3.1250

= -2. 8600 +Y = 2. 6500SE-O2 -Y

= -3.1250 +7 = 6. 35ONOE-02 -Y

= -3.1250 +Y = 0.22860 -Y

=-2.65000E-

=-6. 350006-

'-0.228H60

02 +Z =

)2 +Z

+Z

113.000

10.000

10.000

-10.0(10,

-10.00(

-10.00U

----- UNIT 5 -

I

1

1

+X

+B

+ :.:

= 2. 8000

= 3.1250

-3 31250

-::= -2.86U0

-2 = -3.1250

-2 = -3.1250

+Y = 2.6500UE-02 -Y

+Y = 6.35UOE-02 -Y

+Y = 0.22860 -Y

=265000E-

6.35000E-

=-0.22860

02 +Z w

02 ±Z =

+Z =

10.000

10.000

10.000

-Z

-Z

-Z

- 10. 000

-1I0. '000

0
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MEDIA BIAS
NUM I E,REGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- IUNIT . -----

HFBP FUEL PLATE CELL 5

1 CUBOID 1

- CUBOI0 2

3 CUBOID 3

HFBR FUEL PLATE CELL r

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL 7

I CUBOID I

1

1

]

+= 2.0860' -E = -2. 8600 +Y2 2.055006E-02 -Y

- 3.125' -Y = -3. 1250 5- = 6.35YY0iE-02 -Y

+2 - 3.1280 -Y' = -3.125':' +Y = 0.22860 -a

-2.O5n00E-02 +

-6.35'O,)E-'2 +Z

-'.22860 2O

10.5008

10'. O000

10. 50'0

-Z

-z

-10. 000

-1u. 500

UNIT 7

I

I

1

+x

+3.

2.8600

3.1250

3.1250

= -2.8600

= -3.1250

= -3.1250

+Y= 2. B6500E-02 -Y

4Y = 6.35000E-02 -Y

+'i = 0.22360 -'I

-2.65000E-02 +Z

-6.35000E-02 +Z

-0.228650 +Z

10.000

10.000

10.000

-z

-Z

-Z

-10.000

-10.000

-10.000

UNIT 8 ---

I

2 CUBOID

3 CUBOID

21

31i

2.G050

3.1250

0.1250

-X= -2. 86005

3. -3.1250

-2 = -3. 1250

+Y = 2.65000E-02 -Y

+Y = 6. 350C0E-12 -Y

+' = .2080 -Y

-2.65000E-02 +Z = 1(.000

-6.3SOOE-02 +Z = 10.000

-0. 2260 +1 = I0.500

-Z

-Z
-Z

-10. 000

-10. 00

-10.00 0

HFBR FUEL APPAY WITH HALF OF

I ARPAY NUMBER 1

2 CUBOID 3 1

HOLE NUMBER 7

HOLE NUMBER 8

3 CUBOID 5 1

1/4 PLATE ON RIGHT

+X - 3.8935

+X = 4.3688

AT X = -4.1312

AT X - 4.1312

+: = 4.G736

UNIT I- EXTEPHAL TO LATTICE

- TOP STACK

-Y = -2.3565 +Y = 4.368P

-X = -4.3588 +Y = 4.3688

Y = 0.00000 Z = 0.00000

Y = 0.00000 z = O.00000

-Y = -4.3688 +Y = 4.3688

-y

IS

- -4.3638 +Z = 10.000

- -4.368R +Z = 10.000

UNIT NUMBER 81

-Z - -10.000

-Z = -10.000

-Z = -10.000

IS UNIT NUMBER 83

-Y - -4.36U8 +Z = 10.000
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
IIUI-I I DREGION

----- UNIT 11

HFBR FUEL WITH HALF OF 1/4 Ill. FLATE ON1 LEFT TOP STACE

1 ARPPAY NUMBER 1 .. . .5,-1 -x = -3.9935

2 CUBOID 3 1 - 4. 3rX -N = -4.3609

HOLE IRJMBEP 1I AT E - -4.1311 Y = 0.00000

HOLE NUMBER 12 AT X = 4.1312 3 = 0.00000

3 CUBOID 5 1 =: - 4.3668 -X = -4.6736

EXTERNAL TO LATTICE I

+÷ = 4.3609

+= 4.3683

0.= .0000

Z = 0.00000

Y = 4.3688

- C -4 .3/OS

-Y -4. 3688

IS UNIT NUMBER

IS UNIT NUTMBER

-Y - -4. 3688

+Z = i':,. 0C)(

+Z = 10.000

81

83

+Z = 10.000

- = -1-/Ir. 0, 0

-Z = -10.900U

-I = -10. •000

-- UNIT 12 EXTERNAL TO LATTICE 2

2 UNIT ARRAY WITH 0.120 II. PLATE ON TOP MJID SIDES

1 ARRAY NUMBER 2 +X = 9.0420 -X = -9.0428

2 CUBOID 5 1 = 9.3468 -X -9.3476

+Y = 4.3688 -Y

+Y = 4.6736 -Y

-4.3688 +Z = 10.000

-4.3688 +Z = 10.000

-Z = -10.000

-Z = -10. 000

--- UNIT 13 EXTERNAL TO LATTICE 3

3 UNIT ARR.AY WITH REST OF 5/16 WEB

1 APRAY NUMBER 3

2 CUBOID 5 1 +B -

14. 173

14.528

-' = -14.174 +Y = 4.3688

-T -14.52 +Y = 5.0800

-Y - -4.3688 +Z = 10.000 -Z = -1010j" 0

-Y - -5.0800 +Z = 10.600 -Z = -1i1.000

- UNIT 14 EX=TEHAL TO LATTICE 4

2 UNIT ARRAY WITH 0.120 INI. PLATE ONl BOTTOM ADD SIDES

I ARRAY NUMBER 4 +X - 9.04-0 -X = -9.0428

2 CUBOID 5 1 +3 = 9.3468 -X = -9.3476

+Y = 4.3688

+Y = 4.3688

-4.3688 +Z = 10.000 -Z = -10.000

-4.6736 +Z = 10.000 -Z = -10.000
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REGION0
MEDIA BIAS GEOMETRY D230'P7PTOI FOP THOSE UNITS UTILIZED IN THIS PHOBLEM

11.1TL I SI

.. .... ... GLOBAL ..-...........
.... UNIT 15

7 HEEF ASSEMBLIES

1 C LINDER

HOLE STURBER

HOLE SUMBEF

HOLE IR.TP4BER

- CYLINDER

3 CYLINDER

4 CYLI JDER

5 CYLINDER

6 CYLINDER

7 CUBOI D

IN THE LWT

2 1 PADI US

15 AT S

16 AT:.:

17 AT X

5 1 PADI1US

6 1 RADIOS

5 1 RADIUS

0 1 RAfDI US

5 1 RADIUS

7 1 .:.

17.,051'

0. OR'.0R

00. 50 I 1 ) ['

33 . 4,',

36-. 544

40.244

49. 8 54

49.H54

"2 = 1040.1

-y = -10. ISA

-'" = - 4 . i4
- 0

- 1. C000

S. OBR5R

-N. O005

-10.U000

- 1o0.U:,0

-IY. 006

19. BB54

CETITEELLIISE IS AT X

IS UNJIT MNEEP.B

IS UNIT NU-TES

IS UNIT NU-4EER

CENTERLINE I - AT X

CENTERLINE IS AT :-:

CETITERLINE IS AT X

CE1ITERLINE IS AT X

CENTEBLINE IS AT X

-Y - -49.054

(I. I 00nI0

13

14

- S.601600

= 0.00R00

- 0.00000

= 0O. oR0

-10 . UIO0

S

0

Y

Y

0i. 0 0 0 010

j. 00:00

0. 0000,C

-1i0. 006

1 CUBOID

1 C-UBOI D

UNIT - --

2 1 +X = 4.20750 -'. =-3.23750 +y = 4.1000

2--- UNIT 83 9-..

I 1 +],: = ' 75 F -0 , '-) 3755 +Y' 4 ,101100

-Y -4.1000 +Z = 1iO).C0

- -4.1100 +Z - 10.000

- = -10. 000

-_ - -1I055O

UNIT 0 EXETERNIAL TO LATTICE

HFES FUEL ARRAY 20

I ARRAY NUMBER

2CUBOI D

HOLE NIIMBEJH

HOLE NUMBER

2 CUBOID

PLATES III 5/16

1 +.'1

3 1 +:

1 AT X

2 AT X

5 1 +'

Ill. WEB CENTER

S3. 150

= 4 3".8 0

= -4.1312

4.1312

= 4 .7244

-5. 1256

-4 . 36f-

-4.7244

+0

- 4.368e

- 4.3930

= 0.0,000

= H. HERO0.'

4 .3090

-Y = -4.3660

-Y - -4.36q0

IS UNIT IJ_1NBEP

IS UNIT NURIER

+Z

93

YI R. ('O0I

]I13. •060

-Z = - 10.000

-= -- 10.60031

-4.360$ +6 = u.6u06 -Z = -1]C.06'
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IIEDIA EIAT GEOMETF.f LECR:IPTIOIJ FOE THOSE UNITS UTILIZED IN THIS PEOPLERI
1111. I DF ,IOIJ

UNIT EXTERNAL TO LATTICE 1

HBER FUEL ARP- 2'' PLATES

I ARE l tIlU.IRE: 1

CUBRID D 1

HOLE IIEIIBEP -

HOLE tItt4Et EP 4

UEO'ID 5 1

11 5,1 It. WEB RIGHT

+X - - .3565

+:: = 4 .3688d

AT X -4.1312

AT 4.1312

÷X - 4.72-44

-X - -4.36:J8

S-3. ROR0N

-X -4 .7244

+I - 4 . 3-8

+Y 4.36H8

-'f - -4.SRHR
-Y -- 4 .368ý

IS UNIT IUI4BER

IS UIJIT NtUtBEP

- = -4 . 3668

Hi

1,.,."'"

1o. .11111(

112. HL'0

10.8 H.>

-10. SHY

UNIT 98 E::TERNIAL TO LATTICE

HEBR FUEL ARPAS IU PLATES IN 5/10 IN. WEB LEFT

I AREAS IULMBEF

- CUEI D

HOLE tIUNUER

HOLE 4IJ1I4EP

3 CUHOID

3 1

AT X

AT X

+E

4 .368R

-4.1312

4.1312

4. 7244

-S - -2.3565

-E = -4.3688

-4= S.7 44

S = S.00Y80S

-S = -4.7244

+y

+Y

Z

4 . JE6E

4. 368E

0. l]01•O0

S. )0000

4 . 368H

-Y - -4.38RH

IS UNIT TIUIBEP

IS USIT NUMBER

-Y = -4.3ESH

+Z = 1R. OH -Z - -I'.8.RH

+Z =NH., ]RR -L - -15.0RHO

EU

+1 = 10.055 -2 - -50.050

HFBR FUEL AFREAS WITH HALF

I ARPEAS' t4NT-IREF 1

CUBOI' 3 1

HOLE INS2ER.

HOLE EINRBEP 1I

- CUROID 5 1

----- UNIT 1S1 EXTERNAL TO LATTICE

OF 1/4 I1. PLATE ON RIGHT - BOTTOM STACK

+ 3 3 35 -= - -2.URRE +Y = 4.3688 -1

AT S - -4.1311

AT ' 4.1312

4X = .07336

HERR FUEL kFRAR.'Y WITH

1 ARPAS ItIHMRER

HCLE ITUIBEPLE

HOLE ILTIBLE I

3 'UBI [D

HALF OF 1/4 IN.

1 +2 =

3 1 '2H=

.3 AT X -

A4 AT X =

I 1 +X -

PLATE OH

4.3683

-4.1312

4.1212

4.36,8H

-S = -4.36eH +1' = 4. 363R -i

y' 0.Z001H Z .08 Is

S - 0.Onnn81)- 0('R0 30R0 Is

-X = -4.3C388 +Y 4.36H -i

UNIT I11 EXTERNAL TO LATTICE 1

LEFT - BOTTON STACK

-X = -3.835 +Y 4.3(R -

-X -4.36YR +" = 4.36E8 -,

Y= R.R0008H I - H.RSRHSO ]I

"' - H. C'HI I = Z . RSHHS I-

-S - -4.r73( +y 4.368d -1

= -4.3bd8

i"= -4.3C88-

L UNIT NUItBER

UNIT tIIUMBER

-4.368R

Y -4.3YHR

- -4. 36iR

UNIT NtL4BEE

U U1IT HIt-FtRE

= -4.3Cr0

+z - I).0'0 -Z - -SO.SHH

+- - 10.000 -I = -'2.1'0

81

b3

+1 - 10.000 -I = -1U.00U

+I - 10.. 03. -1 = -18D. ('0

+z = I,. 'OH -- - -'l. 20

+g - 10.808 -Z = -lr .000
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-INIT OF.IEIJTATIOr DESOFIPTIOIJ FOP AFP.AL -

Z LAiEP 1, 1" EOLMI-N I TO 1 LEFT TO RIGHT y POVW I TO 'U BOTTOM TO TOP

4

5

7

5

---- UNIT ORIENTATION ['EFORPI TIOLI FOR, ARPAFY

Z LAYER 1, X CoLUNNI1 1 TO ILEFT TO PFTORT Y RUST 1 TO 1 BOTTOM TO TOP

10I 11

---- UNIT OP.IEIITATIOIJ OBO-IPT OION FOP AEPAY' 3 --

Iý LATER 1, X OOLLIT-11T 1 TO 3 LEFT TO' BIGOT Y P OW 1 TO 1 ROTTOM TO TOP

9-2 9n 91

S LAYER

101 511

-- UNIT OFIETI ATIGI LEOESCF:IPTICIIJ FOP ARRAY 4

I TO I LEFT TO FIrGHT I PCOST 1 TO I BOTTOM TO TOP1, :': OLUL-I')
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VOLU14ES FOP THOSE UNITS UTILIZED INI THIS PROBLEM

UNIT PEG:

I

4

7

10
SUJFROUHI t],I4

I I

SURROUNDING
11

SURROUNIDING

12

UURROUIIHD 111

13

SU OPOPU1II 1.11G

14

15

t3

SURF.OUtDIDNG

91

S•RROUNDI 113

SUR .OTIIIH

ýIJF FP.1TNji[JI IG

GEOMETPYi
0OI1 REr31OI4 VOLUT4E

1 1 3. 17 C01E. I ' C:14 3

1 2 6. 29E+ CM- 3

4 4 5. `7 0.9E+ 1 C4'3

1 5 32900 CrI *3

H 1 8 0E +U00 CMI' 3
3 7 4 E1275SE+01 CM' 3

1 H 2.93 jE+00 CM4' '3

" 9 . 3.3 18E+(11 CM- '3
3 i0 4. 1Z750E+0Q C1M.

1 11 0. D6320E+0f CHM
2 12 9. :lIH3118E+ CIV 3
3 13 4. 12759E+H1 CM' 3

1 14 6H."3320E+-0 CM-'3

15 9.H8118E+0n CM'-S
3 16 4 . 12750E+01 CM''3

1 17 r.06320E+0S CM- 3
s 9. 81180E+00 CM' '3

3 19 4 SH12750E+S01 CMH 3

1 30 I.H6320E+US CM* '3
2 21 91HE+lO0 CII ' 3
3 21 750E401 CM '3

GEOMETRY VOLUMES- GEOMETRY REGION

1 34 1 . 920E+03 CM--3
2 35 2.78913E+U2 ' 1- *3
3 36 5.3-44E+01 CM'

GEOMETRY VOLUMES - GEOMETRY REGION

1 410 1.n9229E+53 ,-N-3
' 41 2.74913E+932 CM-43

3 41 5.32E44E+-f1 CM'3

GEOMETPY VOLUMES - GEOMETRY REGION

1 46 3.1H603•E+53 CM*'3
3 47 2. 27499E+502 CH' '3

GEOMETRY VOLTI4ES - GEOMETRY PEGION

1 46 4 .95359E+03 ,O-M':3

2 49 9.50914E+02 Ct'13

GEO1IETFPf VOLUMIES - GEOMETRY REGIOII

1 50 3. 19035E+03 .7" ' 3
51 2.25490E+02 CM' '3

5 52 5.599P1E+-3 CMA, 1 3

2 53 4:.15N13E9+3 CM''3
3 54 4.SH74RE+104C1 :3
4 55 . 3413.E+54 CM+ 0
5 5 6.945 E3E+4 4 014" 3
6 07 3.79567E+-3 2MC"3

4. 2-699E+04 210 '3

1 23 7 .79 ' E+ 1 CM 3

1 24 7. 79(09E+01 CI'2'3

GEOMETRY VOLUMIES - GEOMETRY PEGION

1 25 1 . 22"E'(13 C-1I.
2 26 2.79 +'E+ )-L4* 3

3 27 .242414E+-2 C11 '3

GEOMETRY VOLUMES - GEOMETRY PEGIOII

5 25 l.0r)932E-R3 CM" 3
2 29 32.73913E+C-12 C1 -3

S 30 I.24254E+R2 CM''3

GEOM4ETR VOLUMlES -GEOMETRYf PEGIOHI

GEOMETPY VOLUMES - GEOMETRY REGION
1 31 1. 09220E+(53 CM'I

" 3:• 2. 75913E+02 CM'*3

3 3- H. 32644E+91 C11

GEOMETRY VOLUMES - GEOMETRY RE3IC41

CUNUNLAT I VE

2. 1753 ,)E +.1 2M' 1 3

P. UR:329E+-R C' ' •3
1PI.ERR+R1 cM-1''3

5. 71501 U+1 21' -m3
-. I' 3 CE+r111 H"*

I . 58750E-*1 C1-4 3
5.71500E+01 CMW'3

6. 9Y32(3E+00 CM''*3

1. 5U375RE+91 4 CM 3
;.3 7150rE+!1 014' , 3

6. 0632'E+09 CM- '3
I.H5875E+91 CM''3
5. Y715YLE+91 CM '3

C. S6H3TE+9S CM''3
1.575NRE+01 CM''3
5.S7150(SE+1 CM' ' 3

C. I96320E+S0 CM* '3
-. 57H5H E+SI CM' '3
5.YIN5SRE+9'1 1CM' '3

3.R32E+ 014'CM' 3
1.5R75RE+SI CMM'3
R5.71555R+S1I CII' ' 3

34 IS Ali ARRAY PLACEMENT BOUNDARPY REGIO.1

1.09210E÷03 CM''3
1.52691E-+3 CM''3
1. 581",1E+03 CM' ' 3

4f IS All ARRAY PL.ACEMENT BOUNUAPY REGION

1 . 59220E+063 CM4''?
1 . P2691E+-R3 CM'''
1 . PHS1PE+03 CM''?

46 IS All APRAY PLACEMENT BOUNDARY REGION

3. 1533E+U3 C-M-3
3. 335EE+,03 CM' '3

5r IS Ali ARIRAY PLACEMENT BOUINDARY REGIO

5. 9ii35iE+93 CM'.1'3

SR IS All APH.AY PLACRI4RIT HOUNUDARY 00GI'T1

3. 160 6E+03 CMIA3
Iu':E+93 CM*''

l-654E+U)4 CHII'
.24.5E+U4 CH''3

7. ,4975E+ 41 CM-'?
,391 1OESI4 -M''3

1 S. 367E+O5 CM' '3
1 1+15 CMHI'

2E + 1" ) 3 ÷ 5 -H*

`7 79]IMI0(E-+1 CII' '3

-5 IS A31 ARRAY PLACEMENIT BOUUDARY PR.3EION

1 3 9ZE+03 ,CM' *3

1.26911E+0'S 
M'M3

I . 5I'2NE,-'3 CM' '3

20IS 1AT AllPAY FLACE14EIIT BOUNAR, PEGIOII

1 . S512C1E+0S3 CH' '3

31 IS 7-] A.F,PRA' RLACEMEN'

1 . 2 E+U 3 71.11'3
1 2•1g0-3 EM' ' 3

1.35Suk0E63 CM''3

"7 IS ,1l A'PRA•Y PLACEMEII

. E+(?3 CM' 3

1 81•E'+3 CM' '3

BOTUNDAR.Y .E,31311

B,'R111E'ARY PEGION

43 IV All YJ•YPR" PLACEMENT BOUNDAPY PEGION
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111 1 43 1 .09220 +'33 C1-''3
2" 43 2.78913E+02 CM-'3
3 4. 5.32644E,+1 CM''3

1.'39220E+03 CHI-1'3
1.526911E+03 I1M43
1. 100161÷03 Ci Q 3

UNI1T USES

1 14

REGION MI

10

12

13

14

15

7 1

7 1

7 1

3

7 1

3

7 
1

3

3

14 1

7

3

1 1

3

1 1

1 1

1 1

1 1

4

7

7 1

7 1

1 1

3

1 1

3

3

1 1

1 1

ETURE TOTAL VOLLUME

S 4 .445U1E+02 C-M ' 3

1 4.24424E+01 CM3'?
- 6.86826E+01 CM-13
3 2.63925E+02 CM1*'3

1 4.24424E+0, 10M" 3
2 6. e6126E+01 CM1' 3
3 2.088925E+02 CM' ' 3

1 4.24424E+01 C0M-'3
2 6.86826E+01 CM-' 3
3 1.86925E1+2 CM''3

1 5. 0930q9+02 O 'CM'3
- 8.24191E+02 CM''3
3 3.46710E+03 CM''3

1 4.24424E+01 CM''3
2 6. 6826E+01 CM4'3
3 2.58935E+02 -2-M4'3

O 4.24424E+01 CM'*3
6.S-6840E+01 CM:'3

3 2.S8925E S 2 CM '3

1 4.24424E+01 CM"3
S.86826E+L1 CM1'3

3 2.8d925E+02 CM''3

1.0922UE+03 CM''3
3 2.78913E+0 CM' -3
5 5. 32644E+01 CM-'3

1.L0920E+U3 C14-3
3 2.78913E +02 CM''3
5 5.32644E+01 CM''3

3. 160361E+03 CM0'3
-, 2 220490OE+02 CM1-1 3

4.95359E1+03 CM'' :3
5 9.50914E+52 CM'

3.16036E+03 CM1 - 3
5 2.124490E+02 CM" '3

3 5.59918E+10 CM. . "

5 4.11513E+03 CM''3
6 4 .8 74CE+1,4 CMW'
5 1.34136E0.4 CM4''
t 6.845031+04 CMl*3

5 3.79567E+03 CM'3
7 4 .26699+34 CM''3

- 50. 45001+01 CM* 7

2 5.4531+2 CMr 3

1j. 0921SE+ CI-l '3

3 2.79 1+." 2 (74.0
5 1 . 4 4E+'-'2 -M.

! 1. -"E+3 CI4 3 4
3 - 791 'E+ CM '3
S 1.484E+02CM

I -,,]- E+ 01+ 3 C:Hl 3
3 2 7 7 3 E+10 ".
5 1. 142b4E+01 TM*'3

1 0 '-'-,E+03 CM' '3
3 2.78913E+02 1m''3
5 5. 326441E+. C 01

1.0_2200E+,3 Cl'M*3
3 2.7'1 3E+0_ -14- 1
5 5. 3261E+01 CI'M*3

81

93

101

111

TOTAL MIXTURE VOLM4ES
MIXTU.E TOTAL VOLUME

] 7.63963E+02 CM''3
- 3.77139E+03 CM''3

3 1.27522E+04 CM''3
5 2.33453E+04 CM''3
O 4.807401+04 CM''3
7 4.20099E+04 C''-3

9 0.84563E+04 04 '3

MASS (G)
3.0(5153E+ 03

7. 4800:E+:3
1.27219E+0)4
1.84894E+05
5. 45351E+05
4.25091-10
6.03311E- I
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BIASING IEFOPRRATIONG

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOB ALL BIAS ID'S.
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........ 0 IO'S WERE USED Ill KENO-V BEFORE TRACKIfIG ........

........ 0.12017 MINUTES WERE USED PROCESSING DATA.

VOLUM4E FRACTION OF FISSILE MATERIAL IN THE CORE= 6.03151E-12

START TOPE 0 WAS USED.

THE NEUTROTIS WEPE STARTED WITH A FLAT L'ISTRIKNTICII III A CUBOID REFIllED BY:
4.9'-539E+O -0=-4.9853E+0l -+Y= 4.98539E-01 -YS-4.98539E+01 +Z= ] 0050"+51 -Z--I.OOOSSE'01

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNIED OFF

020611 MILIUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.40533 MINUTES.

GENERATION
GENERATION K -EFFECTIVE

KEN0 MESSAGE NUIMBER K5-131
1 8.54733E-01

q.r0717lE-01
KENO MESSAGE NUMBER K5-132

8.54140E-01
4 9.38r1CE-n1
5 9.22249E-01
6 8.79528E-01

S 8. 98739E-D1

9.1 1786E-01
9 8.B7381E-01

I0 9.20980E-01
11 8.91180E-SS

12 9.5E223E-01
13 9.0541K-01
14 8.42603E-01
15 9.54.1479E-01
16 8.65977E-01
17 8.83131E-0S
18 8.921E3E-i1
19 0. 28500E-0S

20 9.26201E-01
21 B.97280E-01
-- 9.39284E-01
23 9.S04iSE-01
24 9.47855E-91
25 8.89969E-01

5009. 13E-01
27 8.87597E-01
28 8.42086K-01
20 9.0986.0-6 1

30 9.01398E-01
31 9.1,,K8E-01
32 9.38927E-01

3. C.2382E-01
34 8.70410E-01
35 i.9271RE-01
36 .985063E-N0
27 8.71316K-NI
38 q.11996E-01

39 9.15148E-01
40 0.90272K-E1
41 2.705e5E-01
42 9.0506KE-N0
47 6.90824E-01
44 9.25132E-I1
45 8.42242E-0]

4c 9 3725NE-01
47 .6 1I7 E-0D
4ý 0 01E97E- 0

49ý .79237EK01
50 , 95663E 01

0 5.9160 E-1

52 1 9.474 3E 01
51 9i.14853 E 01
54 .02 97 6E-01

5 O.4 4K-01

57 6.78213E-01
58 9O.29301E-0N
5q 9. 52866E0KN

C.0 9.43472E 0N
c1 I .91892E-01

0.4170E-01
G-. 3.90q68E-01

+4 445 'FE 01
r5 9.10 E-01
r6r '.,6' 369E-02

(37 8.64434 -01

S0776 1E-i
6.9 9.24317E-01
70 9.iIR75E-01
71 9.0027iE-E0
72 9.327503E-01

72 8.71404E-01
74 6.95032E-0i
75 6.01734E-01
7-1 9.5070TE-01

NAC International

ELAPSED TIME
M4INUTES

WARN I NG .... ONGLY
4.39505E-01
4.72500K-C'U

WAR14ING .... ONLY
5.)05333E-0D
5.37333E-01
5 .6950CK-i0
6.01560E-O 1
6.34500-i01
6.67333E-01
6.99500-S01
7. 3550KE-NI

7. 2667-I01
7.93667E-01
8.25833E-n1
8.58667E-01
6. 8q833E-OI
9.21833E-01
9.55833E-i1
9. 675833E-0 1
I .II863E000
1. 05283E+U0
1. 08583E+O0
1.11683E+0U
1. 1498000E+
1.181 K00EO0
1.21300E O0
1. _24 5OE'+ 0
1.27700E+00
1. 3S10E +00
1.,340170E+0
1. 37133E+00
1.40433E+00
1.43633E+D0
1. 47217+020

1.50233E+KD
1.53433E+00
1.5C 733E+010'
1. 60117E+00
I. 633177E+00
1. 6r007E+00
1.69817E+00
I .73017EK+--O
I. 76233EK+D
1. 7(333E+,00
1. 90233E+0.
1.835933E50
1.OR950-E+U
1. 922D0E+00

1.95450E+00
4.865OE+00

.uI850E+00,
2.05)67E +L+U

2.08350E+00
2.11567E+00

2.1467E7+00
2.15067E 100
2.21350E+0
2.2456'7E+n0
2.2766(r7E-I0

'.0700E+00
2.+ 07E+00

2.7100)E+00:2.40350E+00

2.43517E+00
2 40852OE+00
-. 50017E+0'0'

253-217E001

2.5C 500E+ fU
2. 5800E+200

2. 6300E+00
2.r0417EK+-
2 . 72533E+0 (1
2. 75817E-+0C

2. 79O33E+00
O '_17E+0U
205533E2+ 0E

AVERAGE
8:-EFFECTIVE

770 INDEPENDENT
I. O00O0E+00
I.00000E+00

773 INDEFENDENT
8.5414UE-01
8.96376E-01
9.05002E-01
8.98633E-01
8. 98653E-01
9.00842E-01
8.98919E-0I
9.01676E-i01
9.0)5510E-1
9.01082K-N0
9. 01480K-01
8. 96590E-01
2.0004 E2-O
8.97610E-NI
8. 96645E-NI
8. 96365E-01
_.98255E-01

8.99808E:01
8. 99675E-01

0.01655E-01
9.03596E-01
9. 03699E -0 1
9.0340K6E-i
q.0534E E-01
9.04638E-01
9. 02232E-01
9.02508E-OS
9.0246E8-01
9.0283&E-01

8.,04041K-Ni
q9. 026qE-D0
9.01970-O01
9 .01 89E0 1
9.01583E- 01
9.00716E-01
9.01031E-01
9.01413E-Si

q. 053330-OS
9. 00544K-0
9. 00658E-01
0.00016K-OS
9.51006K-Si

8.99640-O01
9.00495E-01
0.99621E-OS
6.90060KE-Si

8.99231E-01
8. 99178E-01
8. 90030E-SI

9. 00096K-S0
9. 00297E-01
9. 0034PE-S1
9.500958E-01

9.00244E-:0
a. 99844-S01
9. 0c371E-01
9. 01292E-01
9. 02019E-OI
9.01847E-01

9. 02219K-OS'

9.02033E-01
9.01106E-01
q. 01393E-01
1,00OU77E-01

9.00317E-OS
8 . 99973'E-01
9 . 0037E -0u1
9q 00506E-S1
9. N'503E-0S

9. C120E-01
9. 00603E-01
0. N0539E-01
9.200416E-01
9 -00520E-01

AVG K-EFF
DEVIATION

FISSION POINTS WERE
0.O0000E0+00

0. 000 0 00+ 00
FISSION POINTS WERE

0. 00000E+00
4.22379E-02
2.58659E-02
1.93669E-02
1.50016E-02
1 .24428E-02
1.06904E-02
9. 66016E-03
8.59892E-03
7 .71233E-C 3
6.98741E0-03
8.03718E-03
8. 15975E-:3
7.93668E-03
7.45142E-03
0.97579E-03
6. 81991- 03
6. 6145E-03
6.25825E-03
E. 25871E-03
5.95351E-03
6.05338E-03
5.79160E-u3
5.67526E-03
5.67990E-03
5.96387E-03
5.74538E-03
5.53653E-03
5.35500E-03
5.31143E-03
0.31050E-03

5.19273E-03
5.04072E-))3
4.09i38E-03
4.82760E-03
4.70209E-03
4.58913E-03
4.46744E-2)3
4.42223E-03
4.31i75E-03
4.-2111E-03
4.15250E-07
4.275598-03
4.26700E-03
4.26164E-03
4.:16821E-03
4.10165E-03
4.01064E-03
3.935040-'2
_.97768E-03

3.900970-03
2.83419E-03

3.O1015E-07
3. 80640E-03
3.75796E-03
3.727700-03
3.77575E-03
3.78069E-02

72002E-'3
3. 67637R-02

2.62038E-03
3.68028E-03
3. 622700-+3

3. 61259E-03
3.60050E-03
3.562000-03
2.5027270-C'3

3. 4•15E-02
3.42836E-'3
3.419206E-A7
3.39704E-03
3. 35015E-03
3.30614E-1-13
3C.2275E-02

MATRI:-:
K-EFFECTIVE

GENERATED
0. 00060iE+00
U. 0n00 0 E +00
KENEP.ATED
0. 0000 0E 00
0.OOOOOE+00
0.0€'000g0K0O

0. 00000E+00
0. 0000U'E+00

O. 0700OE+00
O.00000E+00
0.U ONUOE+00
('.0000('E.+0('
0.00 0000+E00
0. 00000E+0'

0.00 OOOE+00ý
0. S00S0E+N0
0. 0D0OOOE+0C0
]. 00000E+200. 0000 +E 0 5
0.00000E+00

7. 1 )n U 00 ) E + 000. 00000E00

0. 0O000+NO0
O. 00000E00
0. 0000909E0

0. 00000E+00
0. 00000E+00
C. 000020E+500

0. 0 0000E+0

0. 00000E+00
0.0000E+00

00 20 E + 00
0. 00100E+00
0. 00000E+00

0. '00000E+00U . 00000E+00

0.00 000K-SO
0. OOOO•E+ 00

0. 00000E+00

0.500000E000

0. 000000 g+ 00n
0.- 00000K-SO0
0. OOOOOE.00
0. 000E00+00
0. 000OOEU00

0. 00 00 0E+CIO0.001n0 E 0 0

,0,. 0000E*00
0.00000CE00
0.009,0U1E+0

0. 0000 ) O+ 00

r. 00000E+0

0. 00000SE+00
COOOOOE D0

0. ONSOG 1)CIE- 00

U 0000UE+00

,0.000000g+ 00.

0. (I DOE+ O'
0. 00000E400
0,00000( E+ 00

0 . O00oOE-'-DO0. 0 0 C' C-E )0

0. E O CS OOE+

0. 0001010E-4 J1
O'. 0000OE+0
0. 0000'3E +00
1.000''' K'-('0'

0 0OOnK+ 'IC
0. 0000,+)0
0.00000E 10

MATRIX E-EFF
DEVIATIOI0

0.00000 E + 00
0. OOOOOE-0S
S . 00000Eu+O0
0. OOO0E+-00
0.00000E+00
0. 00000E+00

n'. rj)0000E+[)0

0. ("7'C'00E+00

0. OOO00E00
0.00000E+00
0 . (''0000+ '70

'. 00000'E '00
0. OS00E+ 00
0. 0 00000+ 00
0. 000000+00
('.00000E+00
0. (30000E + 06

0.: 00,310E+001
6. 0 000(0E+ 0'0
6. 0OOC0E+00

8. 0000("0E+ 06'

0O. 0000E+n0
0. 000500E+0
0C. '0000E+U0
O. ooo0E+oo0
0 00 000E 00
0, 00000E+00
0. :oor ooE+(O
0. 0 10 000E+0
0. 000 00E00E0
n. 00 0000E+00
0. OOOOE-+0S
0. 00000E+000. 000000+00

0. UOOONNE+N0
0. 000'0g0 + 01'1

C':.0ýuO001E+Ofl1

0. 0000E+00 )
0.00000 E + Q0
0. N0N0EN+00
0.00000E-00
0,090000E+00

ic1 0 t.].0 E+ 11)0

0. 00000KCE'I
0. ''01r.O00E+00
0 C (r) • CE+ (CL'
0. 0('0000 E+I
0. 0000(0EOE+-0

0.90000E+00
0. O0'000+E+
0. 0 01000E+0
0 , ('Oi OEE+'O0. 00000E+00
0 . 0('000+0E'[3.

0. 'n0000E+ 000. - 00000+ '76

0. uO000E+00
0. 00000E+900. (''00K0E+ 00
6'. '00000+ OS
0.- 000000+00

0. 0006' (00+ 06'
5. 000000• +('06'. ''O'' ' +0
0 . -100000 f0.E0
0'. 000 000g+ 00

O. 00000E+0C'

0. '00000+ 00
0. 0900 0+00

0. 1('0'U00-E+ 'C
0. IO000E00.(C

0.00000 +00

0. 09 0C( C E + 0
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77
78

79
80
81

83
84
85
86
87
PS
89

9n

91

93

94
95

97
98

99
100

101
102
103
18'4

105
106

108
109

11'
11i
112
113
114
115
116
117
118
119
121
121
122

123
124
125

126
127
128
129
13n
131
132
133
134
131
131
133
138

143
140
141
142
143
144
145

146
147
148
149
150
151
152
153
154
155
156
157
158
159
1981
161
162
183

195
166
197
168
159
379
171

9. 00078E-1?1
9. 26C 1-3E-01
9.14409E-01
8. 93065E-I1
-. 39654-E01
08. 69.6'J-0

8.77484E-01
9.0 9185,-91

9. 83517E-01
9. 1077E:-81

8.64429E-0 1
8. 413106-01

9.37499E-01
8. 762565-01

8.53479E-01
8.758077E-01

_.215116-01
8.75884E6-1
9.73236E-01
g. 90701E-_1
8.76098E-01
9.14973E-01

3. 94087 6E-01
9.913C8OE-'II
9.34534E-01
9.36717E-01
8.92327E-01
8:66639E-01
9. 69759E-01
9. 43452E -01
8.7625nE-01
9. 130(6E-01
8.85045E-01
P.93914E-81
9.25573E-81
8.95593E-01
8. 6959H6-01
8.9793-' 01
9. 744 23E-01
8. 991542E-01

8.9,9339E-01
9. 22756E-01

9.30999q-01
9.49007E-01
9. 845 806-01
9. 6628OE6-1

8.53077E-01
9.586G3E-01
8.70734E-01
9.45178E-01
9.16217E-01
9.4202-2 E2-01
0. 05721E-01
8.73590E-01
9. 25854E-01
8. 991718-01
9. 47677E-01
8.65875E-01
8. 83745E-01
9. 93197E-01
8.86474E6-91
.. 50594 E-91

9.380508-01
9.1i6656-01

. 51616E-01
0. 822987E -0
9. 375'22E-01
9.23123E-01
9.965204E-0
8. 922106E-01

P. 905969E-1
8.94205E-01
9.0175 2E-01

. 968245E6-1
q0033 9E-01
9.225906E-01
q.19935E-01
9. 25819E-01

9.065113E-0 1
8.544 5 3E-01
9.1 8177E6-01
8. 97244E-01
U.88518E-01
7i.-11194FE-Of

9. 80233E-01
8. 5036E-501
3.91927E-01
0.94833E-91

480537E-01
9.42514E-01
e.92170E-01

-.824126-81
9. 923 6E-01
Q. 25 9056-91
9. 073536-01]

2.988891 7E+
2.'1933E± 0
2.-5133E+00
2.90250E+,L
3 .01558E6u0
3., 4 93 3E+ 00
3. 0'233E6 01
3.11433E+08
3. 14733E6+uO
3. 10176+00
3.212336±99

3.243333E60
3. 27450 060
3. 3E650E+ 0
3. 33767E6+E
3. 36C83E+08
3. 400836+"00
3. 43393E+uo
3.4 6506E+00
3. 49u 3 E+U 0
3.159753E+00

3. 50683E560
3. 59500E+00
3. 95279E+00

3.659000E+U
3.69017E+00
3. 72317EC00
3.7560E8+6±
3.78817E+.0
3.81833E+00
3.95133E+l0
3.8994176+80
3. 9161 7E+) 0

3. 949176+88
3.9E117E+80

4.01333E+u0
4.04617E+80
4.(7q33E+0)
4.11217E+00
4 .14417E+00
4.17717E+08
4.2 ?33E+0I
4.23850E+00
4 .29967E+00
4.31167E+0,
4.33183E+0u
4.36383E+00
4 . 39500+E90
4.427LIE8+0
4.45s17E+U(
4.49017E+00
4.521336E+01
4.55433E+00
4 .58550E+00
4 .61650E+00
4 . 64950E+
4.601506,+08

4 .71367E+00
4.74650E+0L
4.779500E00

4 11 50E+00
4.841567EO00
4. 9 72 •6+ 0
4. L47 8388 +0
4 . 9043683+ U
4.9379336+80
4 . 97 083?3 iiO
S.111) 93E+(Il

5. 03400E+ 00
5. 0+700 36E+00L
5.O•19q3E+UU1
5.132060E+U

5O. 1 064 ±09E÷

5.l• 0 +0
5. 22903E±U
5._ 3 17E+80

5.29300E6+9
5. 2517E+89
5. 35 617 6±+U

5 .3833E600
5.42117 6E +0:
S.40317E+60.
5.4- 433E+)0H
5.01633E600
5.549336±+1+

5.81336E+U'
5. i1356E+OU
5.04633E+8O
5. 07850E+0U0
5. 7C067E+UI
5. 739836-E+'
5.77276E+00

5.8•3767E±80

5.8499267E84'0

9.00514E -01
9. 0085E-01

9.801034 E-01
9 . 00932E-01
9. 011226-81

9.0 1,14E I-01
9.)0714E-81

9.008177E- 1
9. 003 89E -01
9.00491E-01
9.0q04.7E-01
9. 005526-01

9.91006E-)1
9.00725E0-1:
9.00194E-01
0. 99915E-01
9.001526-01

9.99888E-01
9. 00C77E-91
9. 015716-01

9.00313E-01
9. 00466E-01
9.01040E-01

9. 80387E-01
9.00653E-01
9.01014E-01
9. 00928E-0
9.00592E-01
9.01263E6-01
9.01696E-01

9 .1427E-11
9.01536E-01
9.01382E-01
9.01313E-11

9. 0153 SE-01
9.0141E_-01
9. 01194E-01
9. 01165E6-01
9.009296-01

9.09904E-01
9.00629E-01
9. 00820E-01
9. 01078E-01

9.01484E-01
9.01510E-01
9.02050E-01

9.016456-01
9.82112E-01
9.01857E-01
9. 022'67E-01
9. 02319E-01
9.02634E -01
9.(2 6596E-01

9. 02431E-09

9.02-13E-81
9. 02581:E-81

9.02939E-01
9. 02658E-01
9.025076-01
9.0824 306-0]

9.02320E-01
9.02675E-01
9.829786E-11

01. U2935E-01
9.02565E-01

9.824216-0]1
•.0'85'E-01

¢,.02806E-01

0.032433E-01
8. 03 126E-01

6.037_79E-01
9.5301 qE-01
9.03016E-91

0.01984E-01
9.02965E-01
9. 03118E-01
9. 032296-01
9. 03376E-80
9. 033996-01
0. 0308 0E-01
9. 0317+E-01
9.03140E-01
9.03046E-01
+ .039356-01

-0.026006-91
0.035346-01

0.02859E-01
0. 029946-01
9. 028306-01
•. 02715E-01
0.02853E-01
9 .027816E-01
9.029196-01

3.21896E-03
3. 19406E-03

3. 15801E-83
3.11893E-03
3.:11796E-03
2. 1889 6E-o3

3..o8207E-:3
3.90499E-93
3 . 42441-I 3
3. 00586E-03
3. 00307E-u3

3 .91221E-03
3.IU747E6-u1

2.98636E-03
2.99996E-03
2.97954E-03
2.95616E-03

2.93572E-03
3.0091-8E03
2. 9789E_-03
2.9 5860E-03
2. 93169E-93
2.0 0196E-03
2.87370E-03
2.86546E-03

2.85 949-03
2.83234E-03

9.82451E-03
2. 9764 4 E-03
2. 877 39E-83

.80) 12E-C3
2.83511E-_3
2.81272E-03
2.78741E-03
2.77067E-03
2.74 590E-93

2.73617E-013
2.71179q-8E3
2.69809E-03
2.67442E-03
2. 66524E-03
2. 64904-EU3
2.63893E-03
2.64781E-03
2.032560E-03
ý.2 5. 6 09 E6 '2.C5898E-013

2.66780E6-3
2.8680E0-03
2. : ,7705E -4 3
2. 678266E-13
2. 5911E-03
2.965667E-03
2.963579E-03

2.62495E-s3
2.6]1084E-_0C3
2.5109'E-03
2.5+30E2-02

2.589440-53

2.S7382E-03
2.55549E-03
2. 3924E-03
2.54538E-03
2.53491E-03
2.51711E-83

.5206E-U3

2.51213E-03

2 . 14,"63E- -3
2.4 p2968-53
2. 513386-u3

2.4 9702E--'3
2.4 9126E-03

2.46495E-03
2:44814E -13

43198E6-03
2.41560E-03

2.40431E-:3
2 '9093E-o3
2.7979E-0
36427E-93

2. 7058E-02

. 32900E-03

2.31424E-u31

2 3 416-4. 32. 3006E-03
+.'11106-03

2.766E-23
2. -P.C05E-O3
2. ,898E5-03

+ '5318E-03
2. ',7123E-03
1 25986E - 0
2. 15E-132
I 23798E-03
-2. 224HI6E-•

O. O0OOgJEo000.800006g+00

0.C 1 0 C'8 C, E6 00C
O. 0000E6+00
0. 00000E+00

0. 000O00E±0
4'. 8'.'0 8''.'E+01
o. O005+0g 6±0
0. O000u6÷00

0. O00n0E+001

0.005000E00
0. O0080E600O.OOCO±E+00

0000JOE+06 0
0. 00000E+00
0.000006±00
0. O0006o+00

0. 00000E+00
O. O0000OE+OO

0.0O00060E00

0. 0000nE+O0
8.805006EO000. O0900E+O0
O. OOCIOOE )00

0. 00000+000

0.5009000+000. 00900OE0

0.0O00006+080.0OOOOE+0o
0.O0000E+00
0. 000+OE÷ 00
0. 000006E00
0. O0000E+O0
0. 00000E+O0
0. 00000E+00

0.0O0000E+00
0.O00800E+00Q. 0 00('0.1 6 0 0

0.O00500E+00
0.900006E+000. 00000E 6 00
0. 0000E+00
0. 00000E+00
0. 08000E+00
0.00000C+00
0. 00000+00O.C EC 00COOE+O00

0. O00400EO080. 08000E + 00
O. OO2OOE+O00. OOOOOE÷UU

0. O000UE+O0
O. 80000E+O0

0.00000E+000. 00000E000
0. O000E+00
'. O000'±0E+O0

0. 0 (0 0O+ 08'
0. 00090g+00
0. S~o 0'2('+ 0
0. OOOIOE+O0
0. 000O0E+00
0.00000E+00

O1. O0000E±O0
0. 00600E+00
0. 00500+O0
8. 00010E+O0
8. O00O.E O00
O. OOOUOE+,O0

0 . 080IOE+ 041
0. 00000C+00

,118.0900E+00)
0.000006+00
0. 00006E+000. OCOOc)uE +O0U

0.000006+00

0. 000o6E+00

0. 000 0 0 E+009.0O0000E+000. O000l-OE+O0l
0. OOOOOE÷O0

"I. 8104104+1600
O. 80 00E: C0
0. 0000-E000.005006E±00

o. OOF, oEOO00. 00000E+00
4'. 008000'6+00

0. 000 IOE+ 09
1). 000CQ +0C
0. 050086E00
0.O00058E+00

0.0 o00 CIE0 + 00
8. 0 08006±80

1 . CO O O 6E 40 C
r. O0000EC00
0.0500800g÷0

0O. 900006+O0i

O.UUOOOOE;O0

O. O11.0000E+l00

0. 0'8000E+0 11

0. 00000E+90

0.0O0000E±00o. O0000E+O0
O.6O0000E+00
0.) 0000E+ )
0. 00000E+00
n. 0OOOE + 00

0. 000056+130

12 00050 + 00

3. U00091+600
0. OOOOOEO+8
9. O0000E+ 0

01. 0 00 00E+ 00

0. OO000E+CO0. O0000E÷ 00

0. 0 COOOE+O00.09000E+00.:00000E+00

3. OOOOOE8OO
0. O0000E00
0. 000005E+O
0. 00006+00
0. 00000E+00
0. 0000E+O0
0. 00006E+80
0.00000E+O0
0. 00000E+00

0.00000E+00
0. O00000E+O

O. UOO00E+00

0. O00000E00
0. 05000E+00
O. 00000E+00
0. 00000E+00

0.909000E+00

0. oOuOOE+OO

0. 000006+50

0. 00000E+00

0. 00000E+00
0.500000E+09
0. 00006E+00
0. 00 000E+ 00

0.00000E÷00
0. -00000E+0
0. 0000E+00

0.0O0000E+00
0. O0001E+00

nO.hOOOOE+:OQ

0 . uO0OOg 00

0.0O000E+00

0. 00000E+U8"

0. (0'00E8O0
0.90000E +00

0. 000000E+O
03. 'L)OOOE6+CO
0. O0000E+u0

0.noCoooE~uO

0. O00E+00
0. Oo00(+ us
0. 0 0006E+0

OUOOOOE+O:u

0 . 0000OE+0,
0. O00106+30

. nOOO00E+cO

0. 080006+U,00. O00506±E+O0

0. 0000E+O400.00000E±00
0. 0508000600
0. 000006E+'0
0. 00006E8+0

0.00000E+U0
0.0O0000E+00

0. 000006+0

0.00O000E+00

0. 0..00," E+ 00

O . OOOOOE +uo0

5. OO000E+00

0.000006+00

0. 00000E+00
0. O00800-+"0
0. 00000(E+0

0. 00000E±U00. O0000E,0
., I0n000E +0

0. 00000E+00
0.0000OO .06 0"

0.580086+0+

0. C09000605C
1).0880'6
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172
173
174
175
176
177
178
179
1800
181
182
183
184
185
184
187
1188
189
100
191
192
193
194
190
196
197
198
199
200
201
202
203
204

200

2I'

8.51648E-01
89087E- 0

9.33412E-01
C.'776 61E1

9,14163E 01
8 6'625E-01

S9867E6 1
9 .675217E -U1j
9. 6799E-001

o,44357E-(1
9.04451E 01

(.61304E-01
8.58905 -01
8. 43845E -01
90.0007E-01
8.91287E-01
E.87537E-01
8 .77943E-01
8.85705E-01
9. 03397E-01
8.93692E-01
9.00154E6-91
8.96094E-01
8.860106-01
8.92024E-01
0.68306E-01
9.n07466E_-01
9.32423E-01
9.20243E-01
8.41967E-01
9.18508E-01
9.216900E-01

8. 85344E -01
9.25774E-01

5.93407E+€00
0.06583E408

5.0+8u3+0ii

( i3183E+Oii
,6 00O4E+O0i
.09583E÷00

C. 01783E+00

I . u198 7E+O0:
6.23 3E+00C

0 ,5417E+3+

6 28533E+0C'
6.31917E+00
6.35133E+00
6. 30323E+90'
0.41533E+00
G.44650+EOU
6.40033E+00
6.51100E+00
6.54167E+00
6.57367E+00
6. 60903E+00
6.63967F+00
6.67167E+00
6 .70367E+00
6.73483E+ 0
6. 76600E+0U

.. 7900E+0C
t, 6 -17E+00

7E8617E+0
6.4q5OOE++0

7. 6317E+00

9.82518E-0]

9.024'9E-01
9.0261+E-01

9.02585E-01

+.0'25(E-01

9.0)2425E-01l
)00473E-01

+. 0 8394E-01

4. 0-73E6-0
9 03'03E-01
9.03210E-01
9.02979E-01
9.02739E-01
9.02419E-0 ,
9. 03 4 196-_901
9.02406E-01
9.02346E-10
9.922676-01

9. 02137E-01
9.02051E-01
9.02058E-01
9.02014E -01
9. 02008E-01
9. 019777E-01
9.01895E-01
9.01844E-01
9. 01673E-01
9. 0 17,032-01
9.01808E-01
9.11950E-01
9.016660E-01
9.01744E-01
9.01843E-01
9.01761E-01
9.0 10879Eu-01

2.23208E-03

2.02238E-03
2.21476E-03
2.20266E-03
2.9009E6-03
2,17854E-03

2.17792E-03
2.16610E-03
2.18469E-03
2.17660E-03

2.17665E-03
2.16460E-03
2.16496E-03
2.16652E-03
2.I7836E-03
2.16659E-03
2.15574E-03

1.1456 4E -03
2.13811E-03
2.12805E-03
2.11733E-03
3.10667E-03
3.09568E-03
2.08501E-03
2.07587E-03
2.06582E-03
2.06236E-03

2.05208E-03
2. 04757E-03
2.03935E-03
2. 04974E-03
2. 04124 E-03
2.03350E-03
1.02509E-03
2.01851E-03

0.800010E+00

0.800000E+00

0.0900600leO
0.00000E600
0. 00000E+00
0. 00000E+00

0.000006+00
0.00000E+00
C.00000E+00

0.909006+0E
S.009096E+900

9.000900E+00
0.00000E+ 00
0.00000E+00

0.000006+09

0.0OOOOE+09
O.000006+O9

0.00000+00
0.00000E+00
O.00000E+00
0. 00000E+00
0.00000E+00
0. 00OOOE+ 00

O.00000+O 0'
0. 00000E+00
0.O004006+00

O4. O'O006E+ 00
0.00006E+01
0.:0000E+00

.O00000+O000. 80008- E+ 00

n. 00800)CE+80n

0.00o000+00
0.800 00 + 00

0.00r,06-00r

.0(40(OOE+00
0.00000E+00(I. 0(0(0(OE+ (I(

0 ,00000g 1," (10
0. 001(0E0+00
0.000096+00
0 . C'9(S0E+00
0. O01006E+0
0 0000E0+00
0. 00060g+09

0. 0(00(E+00

0. 00,00'E' '09n

0. 00000E+09
9. 047006E +00
9. 00100E+00(4. O0OO06+÷00

9. 90(' 0146+ (40L
0.00000E+00
9. 00000E+00
0. 00000E+00

0. 00000E+90
0. 800L700E+00
0.0 0000E+00
0. )0000E+ (0
0. 01O006~01'
0.2O00006+04

uC. 00000E+00

U. 0C'0('0E+0'0
C.0 0000+E00

0.000006g+ 00
0. O0000E068'

KENO MESSAGE NUMBER K5-123

NAC International
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LIFETIME = 8.34755E-05 + OR - 2.-0r97E-]7 GENERATION TIME = 4.14031E-05 + OR - I.44102E-07
NU BAR = 2.42026E+00 OP - I.65916E-95 AVERAGE FISSION GROUP = 2.35537E+01 + OR - 8.36356-E03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION 6.47922E-02 I OR - 4.37869E-04

NO. OF INITIAL
GENERAT IONS

SKI PPED

3

52

17

6

27

37,

47

82

17

63

10

17

27

83

87

97

AVERAGE
K-EFFECTIVE

0.90211 +

0.90193 +

0.90183 +

0.90194 +

0.90196 +

0.90191 +

0.90198 +

0.90189 +

0.90194 +

0.90192 +

0.90229 +

0.90190 +

0. 9,'149 +

0.9,151 +

0.90212 +

0.90219 +

0.90252 +

0.90749 +

0.90263 +

0. 90174 +

0.90261 +

0.10232 +

0. 90207 +

0.90244 +

0.q0317 +

0.90343 +

DEVIATION

- 0.0201

- 0. 00202

- 0.6U6202

- 0.00203

- 0. C0204

- 0.00205

- 0.00206

- 0.00207

- 0.0020F

- 0.90r209

- 0.00210

- 0.00214

- 0.00216

- 0.00 11

- 0.00223

-0 0.009

- 0. 023r

- u.00235

- 0.00239

- 0.00242

- 0.00144

-rO. 0Gn25 I

- 0. 00'259

- 0.90266

- 0.90272

- C.00274

67 PER CENT
CONFIDENCE IINTERVAL

0.90919) TO 0.-04 13

u.89992 TO 0.90395

0.89981 TO 0.90386

0.89991 TO 0.90398

0.09992 TO 0.90400

0.89986 TO 0.90396

0.R9992 TO 0.90404

0.8q982 TO 0.90396

0.89980 TO 0.90402

0.u9983 TO 0.90401

0.90019 TO 0.90439

0.89977 TO 0.90404

0.99933 TO 0.90306

0.8,992 TO 0.90369

0.89999 TO 0.90435

0.09999 TO 0.99044

0. 90022 TO 0.90461

0. 90014 TO 0. 90493

0. 90024 TO 0. 90503

0.89931 TO 0.9041c

0.90017 TO 0.90505

0.89902 TO 0.90483

0.90006 TO 0.90527

.. 809979 TO 0.90510

0.90045 TO 0.90589

0.9(0069 TO 0.90617

95 PER CENT
CONFIDENCE INTERVAL

0.89500 TO 0.90614

0.19790 TO 0.90597

0.89778 TO 0.90588

0.89788 TO 0.90601

0.89788 TO 0.90604

0.89781 TO 0.90601

0.89786 TO 0.90610

0.89775 TO 0.90602

0.89779 TO 0.90610

0.89774 TO 0.90610

0.99810 TO 0.90649

0.89763 TO 0.90618

0.89717 TO 0.905e2

0.i9713 TO 0.90588

0.8976C TO 0.90058

0.99761 TO 0.90075

0.89793 TO 0.90711

0.89779 TO 0.90718

0.89794 TO 0.90742

0.89669 TO 0.90658

0.89772 TO 0.90750

0.89731 TO 0.90734

0.89749 TO 0.90786

0.89713 TO 0.90776

0.89773 TO 0.90861

0.89794 TO 0.90892

99 PER CENT
CONFIDENCE INTERVAL

0.89607 TO 0.90910

0.89588 TO 0.90790

0.89576 TO 0.90790

0.89585 TO 0.90804

0.89584 TO 0.90808

0.89576 TO 0.90806

0.89580 TO 0.90816

0.89568 TO 0.90809

0.89571 TO 0.90898

0.89565 TO 0.90819

0.89600 TO 0.90859

0.89549 TO 0.90832

0.89500 TO 0.90798

0.89494 TO 0.90807

0.89544 TO 0.90890

03.89532 TO 0.90903

0.89563 TO 0.90941

0.89545 TO 0.90953

0.89545 TO 0.90982

(1.89447 TO 0.90901

0.89528 TO 0.90994

0.69480 TO 0.90985

0.89489 TO 0.91045

0.89447 TO 0.91041

0.89501 TO 0.91133

0.89520 TO 0.9116C

N4UBER OF
HISTORIES

162409

161600

160800

160009)

159300

158400

157600

156800)

156000

155200

151200

147200

143200

1392

13520c)

131200

127200!

123200

119200

115200

111200

107200

103200

9920n

95200'

91200
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NO. OF INITIAL
GE IERAT IONS

SKI PPED

97

102

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

182

187

192

197

202

AVERAGE
K-EFFECTIVE

1). 90324 4 O.

0.90271 + OR

11.01236 + O.

0.90234 + OR

0.90349 + OR

0.90164 + OR

0.90118 OP.

0.90064 + OR

0.90102 + OR

0.90069 + OR

0.89893 + OR

0.89844 + 0R

0.89777 + OR

01.89926 + OR

67 PER CENT
COFIDENCE INTERVALDEVIAT I0ON

- j. (i01.'77

- 0.00(2_6

- 0.00230

- 0.003292

- 0.00310

- 0.00312

- 0.00310

- 0.00322

- 0.00333

- 0.00337

- 0.00340

- 0.00346

0 . 005386

- 0.00414

- 0.00439

- 0.00474

- 0. 00538

-0.00493

- 01.00400

0. 00649

0.01006

0.0092:

0.90048 TO

0.)9905 TO

(.99500 TO

0.89938 TO

0.90040 TO

0.89852 TO

0.89809 TO

0.89742 TO

0.89769 TO

0.89732 TO

0].89553 TO

0.89476 TO

0.89391 TO

0.89511 TO

0.80344 TO

0-.009395 TO

0.89184 TO

0.8870) TO

0.89179 TO

0.89297 TO

0.990601

0.50057

O. 9]5 22

0. 00534

0. 90659

0. 90475

0. 90428

0. 90389

0.90435

0.90406

0.90233

0.90211

0. 90163

0.90340

0. 90220

0. 90342

0. 90200

8].99688

0.90171

0. 90595

95 PER CENT
CONFI DEIICE INTERVAL

0D.89771 TO 0.00079

0.89699 TO 0._0043

0. 86064 TO 0]. 900080

0. C9G30 TO ]. 0033

0. 09730 TO 0. 0000

0.89540 TO 0.09707

0.89499 TO 0.90738

0.89420 TO 0.90708

0.89436 TO 0.90768

0.09395 TO 0.90744

0.89214 TO 0.90572

0.89109 TO 0.90)579

0.899005 TO 0. 00540

0.89097 TO 0. 00754

0.88905 TO 0.090650

01.98921 TO 0.90016

0.88646 TO 0,.00707

0.988209 TO 0.90101

0.88684 TO 0.90666

0.88648 TO 0.03244

0.88251 TO 0.92276

0.89427 TO 0.93139

99 PEE CENT NUMBER OF
CONFIDEN1CE INTERVAL HISTORIES

01.09494 TO 0.91155 87200

0.00413 TO 0.01129 83200

0.0370 TO 0.010'94 79210

0.R7337 TO 901132 352008

0.08420 TO 0.01279 71200

0.08228 TO 0,. 91099 67200

0.89189 TO 0.91047 03200

0.83098 TO 0.91(130 59200

0.09103 TO 0.91101 55200

0.89058 TO 0.91081 51200

0.88974 TO 0.90912 47200

0.08741 TO 0.90947 43200

0.88619 TO 0.90935 39200

0.000683 TO 0.91168 35200

01.88467 TO 0.91097 31200

01.08447 TO 0.91290 27200

0.08100 TO 0.91335 232001

0(.07717 TO 0.00674 19200

0.001890 TO (0.91162 152(10

0.87990 TO 0.91892 11200

0.87245 TO 0.93282 7200

0.98495 TO 0.94067 3200

0.89782

0.89869

0.89722

0.89195

0.89675

0.89946

0.90264

0.91283

+ 08

+ OR

+ OR

4 OR

+ OR

+ OR

OR

+ OR-

0.89257 TO 0.91270

0.90355 TO 0.92211
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.

THE LINE REPRESENTS K-EFF = 0.9021 + OR - 0.0020 WHICH OCCUBS FOR 206 GENERATIONS RUN.

0. 0902
--- I-

0. 9189
----------- I--

0.9386

- - - - - - - - -

10+

20 +

.5 +

30

40 +

45 +

50+

55 +

HO+

70

75 +

00+

8O0

II

II

II
II

I'

'I I

I

I
I
I
I
l

I I T

II

I

0

9 0
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95 +

10+

105

110

115

120 +

125

130

135

140+

145 +

150 +

155

160 4

1C5 +

170 +

175 +

180

185 +

II
'I
*I

-I 1

-I I
-I I

II
* I

* I

* I
* 1

I * I

I I
* MI

* I
I MI
I.'
I -

I 'I
I I
I 1' I
I- I

I I
1 I

I I -

I I

I I

I "

II"

1 I" I
I 1÷

I i° I

I I* I

1 I I
1 I' I

11I I
II- I
i i I

I 1
II I
I 1
I I
I I 1

II I
1 I' I
]II I
II -I

II
II *

II * I
TV I
1 1"
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205*

I I
O I' I
I~ I
I~ I
I~ I
I* I
I. I
I~ I
I I

I. I
I~ I

1~1

I* I
1 I
I I

0
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SrPLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.

THE LINE REPRESENTS N-EFF = 0.9021 + OR - 0.0020 WHICH OCCURS FOR 3 GENERATIONS SNIPPED.

0. 8914 0.9021 0.9128

I-----------------------------------------------------------------------------I------------------------
I * I

I I
I * I

I I
I I

10 I I

I +
1 I
I +

I V I

15 + 1
I 2 I

I I
I I I
I V I

23 (•I I

I I
I I
I I

I *I S
25+ 1 1 I

S *I I

I *I I
I I

33' I I
I I
I *I I
I I

I I
35+ I I

I I

I iI

I I
40+ I * I

I I* I
I V I

I * I

4+I V I
I V* I

I I* I
+I I* I

I J*1

I V S
50I V I

I iV I
+I V• I

I V° I

55I I * I
I V" I

II * I
I I- I

I I
I I
I V I

+5 I I

I V* I

I I 1 " I

I 1
I I' I

+I I * I

I I + I
I V I
I 1" I

I 1°
80I I'

I V* I

I V I
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85I 1

I I

]I I I
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90 1 I ]
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II
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05 + I 1

Ir II
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1I0 I

I I I

I I*

1150 I" 1

I
I I ,
II

I I

I +I I I

125± I I I

I +I

I 'I*

I II *

I *

I * II

I * I

130 I I

I * I
I *

I I
I * II

1 +5 I
SIr i6

I * I

I - iI

145+I0 I

I * II

I .1

I *

1450 I -

I JI

I I
1550 I I

I I * I .
I I

I I

I * I I
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GROUP FISSION UNIT REGION FISSIONS
FPRCTION

5 0.0003 2.5r035E-04

0.0013 1.19711E-03

3 0.0017 1.5249BE-03

4 0.0010 9.219OUE-04

5 0.0014 1.25991E-03

6 0.0018 1.65059E-023

7 0.0019 1.70295E-03

8 0.0020 1.79592E-03

9 0.0027 2.41033E-03

10) 0.0058 5.23952E-03

11 0.0122 1.10506E-O2

12 0.0166 1.49499E-02

13 0.0162 1.46159E-02

14 0.0137 1.23654E-02

15 1:1.0027 2.41279E-03

16 0.0019 1.E7q69E-03

17 0.0029 2.05759E-03

18 0.0041 3.C6149E-03

19 0.0049 4.46071E-03

2G 0.0208 1.R7417E-02

21 0.0115 1.03529E-02

22 0.0277 2.49519E-02

23 0.1056 9.52794E-02

24 0.218r 1.97206E-01

25 0.1915 1.72761E-01

26 0.2416 2.17928E-01

27 0.0876 7.90606E-02

SYSTEM TOTAL = 9.02114E-01

ELAPSED TIME 7 07600 MTMITES

PERCENT
DEV I AT I1O0

5.4573

1.7824

1 .4960

1.7018

1.4508

1.1540

1.1907

1.8803

1.9931

1.9873

1.7951

1.8439

1.7701

I9035

3.3935

4.3003

4.7425

4.(77R

3.9852

1.8909

2.7066

1.9069

0.9464

0.6778

0.6087

0.5720

1.0865

0.2233

ABSORPTIONS PERCENT
DEVIAT ION

1.50773E-03 2.1757

3.23043E-03 0.6837

1.03787E-03 1.0080

5.67407E-04 1.2742

1.02450E-03 0.9580

2.63366E-03 0.8416

4.22649E-03 0.8903

3.80393E-03 1.0126

4.26692E-03 1.0242

9.84187E-03 1.0582

1.50933E-02 1.0254

1.56324E-02 1.2484

1.92808E-02 1.0976

2.24392E-02 1.0243

l.01851E-02 1.1256

6.19003E-03 1.3070

3.98055E-03 2.0490

4.0399E-03 2.2997

6.55610E-03 1.5972

2.46814E-02 0.9581

1.06895E-02 1.4122

2.45621E-02 1.1086

1.01529E-0- 0.5113

2.12961E-01 0.325e

1.83980E-01 0.3180

2.28888E-01 0.3164

7.84555E-02 0.6611

1.00134E+00 0.0542

SKIPPIING 3 GENEPATIONS

LEAKAGE PERCENT
DEVIATION

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000OO5E00 0.0000

0.0000E+90 0.0000

0.000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000O0E+G0 0.0000

0.OU000E+00 0.0000

0.0O0E+00 0.0000

0.00000E+00 0.0000

0.0OOOE+÷00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0. 00000E+00 0.0000

0. 00000E+00 0.00C,0

0. 00000E+00 0. 0000

0. 00000E+00 0. 0000

0. 00000E+00 0.00,)0

0.00000E+00 0. 0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00u00E+0O 0.0000

0.0000OE+00 0.0000

0.00000E+00 0.0000

RANDOM NUMBER= 791A56DD44CA

NAC International 6.6.3-72



NAC-LWT Cask SAR
Revision 42

November 2014

4 H
U.84 1

H . OH 701

p I"

0.0:4

0.895

0'. 40 '

O . 909

0.041
0I 1'n .11 2

0. U43

TO H, 56ll

To 1
TO 0. P95
TO 09 1
TO 0, 9q_
TO 0 q40
TO 0 5951
TO C I(- 92

TO 0. 983'

TO 0e OHH
TO 0.8 702
TO 0.b 43
TO 0. 8985
TO 0.9120
TO 0.9268
TO 0. 9409
TO 0.9551
TO 0.!9)92
TO 0 P023

F R E Q UE I 4' TY F O RP. GE E PRA T I O II S 4 T O 2 0L 0

FREQUENCY FOR GENERATIONS 55 TO 200

.. E.OENT FOR*E4................ 50TO 18

FREQUENC-Y FOP. GENERATIONS 1015 TO -06

. FPEQUENCY FOP. GENERATIONjS 156 TO 206

0.9419 TO (.81
0.a561 TO 0.87u0
0.1702 TO 0.0843
0.8543 TO 0.8q85
0.8980 TO 0.q126
0.912I TO 0.92-C

0.0200 TO 0.9409
0.9409 TO 0.9551

0.951 TO 0.9692
0.9092 TO 0.9833

0.8419 TO 0.0561
TOHAl TO 0. 70

0.070- TO 0 .84'
0.8843 TO n w.85
H.890* TO 0.9026
0. 9126 TO C .9"{
0.9 60t TO ' '. 404
0.(94Q TO 0(.5I1
0.9051 TO 0. 969
0.9691 TO n .833

CON(4P.HTULATIONS! YOU HAVE SUCCESSFULLY TRAVEPSED THE PERILOUS OATH THROUGH 0E07, V 1[] 7.0j'500 1I,-IJUTE
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6.6.4 Intact PWR and BWR Fuel Rods in a Rod Holder or Fuel Assembly

Lattice

This section contains abbreviated output files fi-om the most reactive normal condition and

accident condition moderator density variation cases.
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Figure 6.6.4-1 CSAS Input/Output for NAC-LWT with 25 PWR Rods - Most Reactive
Normal Condition Configuration

FP.II'"F.Y MODULE ACCESS ALD' INF[UT F.ECCI.D ( SCALE D[IVEP - 95/;3/q - 18:u5:37

MODULE SAs WILL BE CALLED
PWRP F', 1DS,1C, BAS1ET V01D EXTERIOR, GAP ','0DI

7: G 'p'SFI[I4 LATTI' BE'ELL

ZI PCALLO 1. En
H 0 3 1 .1 Al029 .,,' END

AL 4 1 .:1 293. END

H 8 5 04 . 3 EIJI,
FB 6 1. 0 23. 2 ED

H 7 . n-3. E D
H2 8 1 "0 9.0 END

EHD 0 011EN

TRPIA'IGFITCH q1": 0.951,4 1 3 1.1175 9 B.9753 END
"LWT CASE, IS PW1 5ODS IO SWR BASEY, 5 WI' 0235 VARIABLE FITCH"

READ PAR '1Tl PUl YES FLT=NO GE' 103 E1 PG=4I1 1 END PAPR,1
READ GEO M
UI0T 1
COM="PWR FUEL ROD"
CYLI IDEF 1 1 . 4781 e -lPB.

CYLINDER 8 1 0.4576 -pIO .,
C.LIN4DEE 1 i '.5588 2PH B 0

GLOBAL UBtIT
CYLINDER 3 1 16.9863 I.S

HOLE I .' 11000 5 . UlO 000

HOLE 1 SBIB B M.9E1 C Bu n
HOLE 1 .5311 1.460 ERR ) (Bul
HOLE 1 I.53I 1 4'6I'

HOLE 1 .1,r001 -- 116 C: i')
HOLE 1 -2.53-1 -15.488 10)o
HOLE 1 -2.53;i1 1 .I4 SB 0'''

HOLE 1 -2. 53 4 .3825 U,_1B'
HOLE 1 .C;

8
;, 5.8433 S")0,0

HOLE I 4 . 3325
HOLE 1 5 -6;3 5i. B''''''
HOLE 1 5. BS'? ' " 1' CO )
HOLE 1 :,.0U03 -2. 1, lB 'S'

HOLE 1 l. 531 4 .3 385 .'
HOLE 1 ''BlI -5.e432 i . rB

HOLE 1 -. 5381 4 35 LIS00
HOLE 1 -5. -103 1. 6 .HOLE 1 -5. ;603 .B.8
HOLE 1 -. 3 I1I.0

HOLE I -'5.0'0 5.8433 .0

HOLE 1 5301 7 31-41 HUBS
HOLE 1 7. 5904 1 . 4 . 0 i
HOLE 1 5 :, C,'3 -5.843 ''5'"'

HOLE 1 - 58B1 -7. R041 .000
HOLE 1 -7. 5 .4 - .460S 811811

CYLINDEP 1,;93 _Pl0.
'YLIINDER . 1 - .4l63 2PIB .
CYLIDIIDEP 5 1 3.5443 2P18.,
CYLIIIDEP 7 I 4483 l'P
CYLINDER 5 1 4 . 1539 I .
CUBOID S 1 4P49.853 •0 .-

END GEON
F-EA D BROUNDS ALL=1115 ETIJ, B'OUNIDS
EJI' DATA

SECONDARY MODULE O55l','1307 HAS BEEN CALLED.

U'SS[,LE '550000S IS FINISHED. CSMFLETIO0II CODE I. -PU TIME USED 5. -560 (SECONDS) .

SECONDAPY MODULE C'OS0 HAS BEEN CALLEE.

MODULE cos0I08 ID FINISHED. COMPLETIC,,1 CODBE I. CPU TIME IUSED 5.1-3 (SECOIDS).

SECOIIDAS.TY HM'LE L CB017119 HAS HEErT C.ALLEDE

MO'LDULE 01.0019 1 FINISHED. COMPLETION CODE S. CPU TIME USED 1212.95 (SECONDS) .

MODULE COASIS IS NIBISHED. COMPLETION LODE I. C1PI TIME USED 171.12 (SECOIJDSI.
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CCCCCCCCCCC SSSSSSSSSS0
CCCCCCCCCCCCC SSSSSSSSSSSSS
CC CC SS S S
CC SS
CC SS
CC S 0SSSSSSSSSS
CC SSSSSSSSSSSS
CC SS
CC SS
CC CC SS SS
CCCCCCCCCCCCC SSSSSSSSSSSSS

CCCCCCCCCCC SSSSSSSSSSS

SSSSSSSSSSS CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC
SS SS CC CC
SS CC
SS CC
SSSSSSSSSSSS CC

SSSSSSSSSSSS CC
SS CC
SS CC

SS SS CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC

0000000 88888888888
000000000 8888888888888

00 00 88 88
00 00 88 88
00 00 88 88
00 00 88888888888
00 00 88888888888
0') 00 88 88
00 00 88 88

00 00 88 88
000000000 8888888888888
0000000 88888888888

0000000 88888888888
000000000 8888888888888

00 00 88 88
00 00 88 88
00 00 88 80
00 00 88888888888
00 00 30888888888
00 00 88 88
00 00 88 88

00 00 88 8B
000000000 888888808000

0000000 88888888888

AASAAAýA' SSS0S0SSSS0
AAAA•AAAAAA SSSSSSSSSSSS0

AA AA S0 S
AA AA SS
AA AA SS
AAAAASAAAA•AA SSSSSSSSSSSS
AAAAAAAPNSAA9. SSSSSSSSSSSS
AA AA 55

AA AA S8
AA AA S0 0S
AA AA SSSSSSSSSSSSS
AA AA SSSSSSSSSSS

AAAAAAA.S LL
AAAAAAASAO LL

AA AA LL
AA AA LL
AA AA LL
AAAAAAAAAAAAA LL
AAAAAAAAAAA LL
AA AA LL
AA AA LL
AA AA LL
AA AA LLLLLLLLLLLLL
AA AA LLLLLLLLLLLLL

// 0000000
/ 000000000

1/ 00 00)
/ 0 00 90

II 00 0 0// 1 O0 0

// 00 00
// 00 00

// 00 00
// 00 00

// 05 00

// 000000000
// 0000000

101
* 1111

:: 1 01

:: 11
01
11

:: 11
:: 11

11111111
11111101

2 2 22

22

'2
.2

2-2-,2-2_2 2222

EEEEEEEEEEEEE
REEEEEEEEEEELE
EE
EE
EE
EEEEEEEEE

EEEEEEEEE
EE
EE
EE
EBEEEEBEEEEEEE
BEEEEEBEEEEEEE

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

55
55

55 55
5555555555555
55555555555

0000000
0000000O0

05 00

O0 C!
00 00
00 00

00 0 0
00 0

00 00

0000 I00 _

0, CI0000 C0

55555555555"5
555555555555
55
55
55

5055505555555
5555555555555

55
55

55 55

5,555555555555
55555555555

pppppppppppP
p pp pp ppppp poo
00 PP
PP P0
PP PP

PPPPoppPo

PPPoPPPoPoooP
PP
pP

PP
Pp
pp

/ 99999999999
// 9999999999988

/ 9 89 99

// 99 99

// 099989095909

// 999999999999

0/ 99
// 89

// 89989999999990
// 999999999999

44
444

::: 4444

: .. 44 44
* . 44 44

44 44

44 44
444444444444

::: 4444444444444
: * *4 4

44
44

CCCCCCCCCCC
C CCC CC CCCCCC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCC CC CCCCCCC C

CC CC CCCCCCC

88888888888
88888808888888

88 88
88 98
88888888888
88888888888

98 88
88 88
88 88
88888880888888
88888888888

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44
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sSSSSSSSSSSS
SSSSSSSSSSSSS S
S S SS

S S

S SSSSSSSSSSS
SSSSSSSSSSSS

SS

SS

SS 
SS

SSSSSSSSSSSSS
SS SSSSSSSSSS

CCCCCCCCCC C
CCCCCCCCCCCC
CC CC
CC
CC
CC
C,-
CC
cc

CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

AAAAAA•AAA
AAAAA.•kAAAA

AA AA
AA AA
AA AA

JLAA

AA AS
AA AA
AA AA
AA AA
AA AA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

EEEEEEEEEEEEE
EEEEEBEEEEBEEE
EE
EE
EE
EEEEEEEEEB
EEEEEEEEE
EE
EE
EE
EEEEEEEEFEEEE
EEEEEEEEEEEEE

PPPP PPPPPPPP
PPPPPPPPPPPP r
PP PP
PP PP

PP PP
PPPPPPPPPPP pp

FPPPPPPPPPPP
PF
PP
PP
PP
PP

CCCCCCCCCC
CCCCCCCCCCCCCC

-C cc
CC

CC
CC

CC
CCCcc c

CCCCCCCC CCCC
CCCCCCCCCCC

PROGRAM VERIFICATION INFOP3iATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WINI_NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 08/05/98

TIME OF EXECUTION: 08:10:44
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PWR RODS, NO BASEET, VOID EXTERIOR, GAP VOID

. PROBLEM DAPARIETERS

LIE 27GROUPNDF4 L I BRARY
MFCC 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
IDM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/I DO NOT READ/REAS OPTIONAL PAPAM4ETEP. DATA
MSLN 0 FUEL SOLUTIONS

.- PROBLEM COMPOSITION DESCRIPTION.

SC U02 STANDARD COMPOSITION
,': I MIXTURE 110.

VF 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 110. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 5.000 WTS
9223H 95.000 WT'

8016 2.00 ATOMS/MOLECULE

END

SC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FPRACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL 1 110. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
.X 3 MIXTURE NO.

VF 1. 0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP i 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVINI

END

SC AL
MX:
VF
ROTH
NEL
ICP
TEMP

END

SC SS30)

VF
ROTH
NEL
ICP
TEMP

END

SC PB

VF
ROTH
NEL
ICP
TEMP

END

SC H20

VF
ROTH
NEL
ICP
TEMP

ESD

S C H20

1001 2.00 ATOMS/MOLECULE
80HE 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE NO.

1.0000 VOLUME FRACTION
2.7020 THEORETICAL DEIISITY

I NO. ELEMENITS
I 0/1 MIXTURE/iOMFOUND

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

STANIDARD COMPOSITION
5 MIXTURE 1O.

1. 00:00:0 VOLUME FPACTION
7.9200 THEORETICAL DENSITY

4 11O. ELEMENTS
0 0/1 MIXTURE/COMPOUHD

293.0 DEN KELVIM
24204 19. 000 3WT;
25055 2.000 WTh,
26304 69. 500 WTS
28304 9. 500 WTS

STANDARD COMPOSITION
O MIXTURE 10.

1. 0020 VOLUME FRACTION
11.3440 THEORETICAL DENSITY

1 110. ELEMENTS
1 0/1 MIXTURE/COMPOUIID

293.0 DEG KELVIN
82000 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
7 MIXTURE 11O.

1. 0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 110. ELEMENTS
1 0/1 MIXTURE/COMPOUIID

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STANIDARD COMPOSITION
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MXý
VF

ROTH
JEL

ICP
TEMIP

END

SC H20
M.'

VF
ROTH
NEL
ICR

TEMP

END

8 MI 'TURE NO.
1. 0000 V)LUNIE FRACTION
1. 9982 THEORETICAL DENSITY

2 1NO. ELEMENTS

2 0/I MIXTURE/COMPOUND
293.0 DEG KELVIN

1001 2.0S ATOMS/MOLECULE
8016 1.)0 ATOM/MOLECULE

STANDAPRD COMPOSITION
9 MI'TURE DO.

0.0100) VOLUlSE FR-ACTION
0.998 THEORETICAL DENSITY

U NO. ELEMENTTS
I 0/I MI:*:TURE/COMPOUND

293.0 DEG KELVIN
I001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

"* PROBLEM GEOMETRY ....

CTP TRIA'GPITCH CELL TYPE
PITCH 2.9217 CM CEUITER TO CENTER SPACING
FUELOD 0. 9564 CM FUEL DIAMETER OP SLAB THICKNESS
MFUEL I MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.1175 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE 110. OF CLAD
GAPOD 0.9753 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE 110. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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PWR FODS, 110 BASKET, VOID EXTERIOR, GAP VOIDT

.......... ... DATA LIBRARY INFORMATION ....

UNIT VOLUME
NUMBER DATA SET NAMlE NIAME UNIT FUNCTIONI

89 G:\scale43\DATALIB\FT89FO0I STANDARD COMPOSITION LIBRARY

US G:\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY

II D:\PROJECTS\BUHS-C-I\rodsX\ROIIS3M\FTlYFSSI SHORT CROSS SECTION LIBRARY

*90 D:\PROJECTS\BU85-C-I\rodsk\ROX3Mk\FT0F00Q1 INPUT DATA DIRECT ACCESS

STANJDARD COMPOSITION LIBPRARY DATA

UNIT NUMBER : 89

DATASET NAME G:\scale43\DATALIB\FT89FY01

* LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY

6* 3 7 STANDARD COMPOSITIONS, 49( NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

* UNIT NUMBER : 8I

DATASET SAME : G:\scaIe41\DATALIB\FT82FHOI

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89 R..

LAST UPDATED Y8/12/94R
L.M.PETRIE - ORNL

*• ...• . ... ... ... .................................. ... **.....÷.............÷......*..............•......*......*... ..

........ 0 IO'S WERE USED BEFORE READING KEDO V DATA ........

........ N IO'S WERE USED READING THE EENO V PA-RAMETER DATA ........

........... DATA READING COMPLETED ..- ......

........ 8) IO'S WERE USED PREPARING THE KEDO V INPUT DATA ........

........ IO'N WERE USED LOADING THE KENO V DATA ........

....... IO'S WERE USED LOADING THE DATA ........

N0 O'S WERE USED CHECKING THE KENO V GEOMETRY DATA ........

RESTART DATA HAS BEEN WRITTEN ON UNIT 9D

........ 0 1O'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 1O'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.

0
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K KK EEEEEEEEEEEEE
KR KR EEEEEEEEEEEEE

KR KK EE
KR KK EE
KR KR EE

RKKKRKKK EEEEEEEEE
RKKRRKKK EEEEEEEEE
KR KR EE
KR KR EE
KR KK EE
KR KK EEEEEEEEEEEEE
KR KR EEEEEEEEEEEEE

SR2SSSSSSS CCCCCCCCCCC AAAAAAAAA
SSSSSSSS cccccc2CCCCCC AAAAAAAAAAA

SS 38 CC C: AA AA
S CC AA AA

SS CC AA AA
SSS0S00CSSSS CC AAAAAAAAAAAAAA

SýSSSSSSSSSSS C AAAAAAAAAAAAA
CC AA AA
$ CC AA AA

SS SS CC CC AA AA
0

55'ZSSSSSSU S CCCCCCCCCCCC` AA AA
SSSSSssSSSS CCCCCCCCCCC AA AA

i0i00Ii'jOii 82388888388 //
i0i00iiiii0ii0 0R8R8R8880888 //

nO Rn 80 88 //
LI) OR 8K 88 //
n0 O0 80. 88 //
RIO O0 88888,88888 //
(RO OR 8888888888 /3
OR OR 88 88 //

R0 OR 88 88 /B
O') 00 8O8 88 //

C OCOIO 1 88d8888888 //

ORORRoR R8888888888 //

ROORRORt 88888888888

0R000OnOC, 888888888888
0 o o soI 88

OR O0 88 88
Ri O0 38 88 ::

Ou 0) 8H808888888
CIO C, F, e 888888888
R 0 38 3 00 880
R0 30 .30 80
RO 88 88

OR C R 308 88

008000I RRR838888888

November 2014

NIN IN 00000000000
N1lI4 lit 0000000000000

818180J 08l 00 00
1 IN 1111 00 00

Nill .Ilq NN 00 00
111 1fill in 00 00
'l.l NN NN 00 00

NN Ill N0 00 00
til 1II NII 00 00

t1l NN OO1 0000000000000
NHl NN 00OOOOOO
NN1 IM 00000000000

LL EEEEEEEEEEEEE
LL EEEEEEEEEEEEE
LL EE
LL EE
LL EE
LL EEEEEEEEE
LL EEEEEEEEE
LL EE
LL EE
LL EE
LLLLLLLLLLLLL EEEEREEEEEEEE
LLLLLLLLLLLLL EEEEEEEEEEEEE

0000000 5555555555555
0"0000000 5555555555555

30 00 55
00 00 55
00 00 55
00 00 555555555555
O0 30 5555555555555

00 00 55
00 00 55

08 00 55 55
800300000 5555555555555
0000000 55555555555

11 0000000
111 O00000000

1111 00 00
18 00 OR

01 00 00
11 00 00
11 00 00

11 OR0 03

11 00 00
11 80 00

11111011 RORO•RORO

11111111 0R0,R00

vv vv
VV wV

VV WiV1 V

P8F'P0PPPPPP8 CCCCCCCCCCC
P008088888PPP CCcCCCCCCCCCCC
8P 08 CC CC
- - 08 CC

00 08 CC
8PPP8080308800 CC
0000008800P0 CC
08 CC
00 CC
0P CC CC

08 CCCCCCCCCCCCC

PP CCCCCCCCCCC

// 88888888888 88888888888
// 3808888888888 8888888888888

// 88 88 88 88
// 88 88 88 88

// 88 08 88 88
// 8888888888808 88888888888

// 080888888888 88888888888
// 88 88 88

// 08 88 88
// 88 88 88

// 8088888888888 88888808888888
// 880888808888 88888888888

8888888888888 22222222222
8888888888888 2222222222222
55 22 22
88 22
85 22
885888888885 22
8888888888888 22

55 -8 22
55 -8 22

55 85 22
-- -------8-55 V2 282

88888588888 22222'22C222
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.LWT CASK, 25 PWR RODS, NO FWR BASKET, 5 W/O U235 VARIABLE PITCH"

NUMERIC PAPAIIETERS

THE MXKINUM PROBLEM TIME (HIN) 30.,00c

TEA TIME PEP GENERATION (MIlN) 50 ..

GEN NUMBER OF GENERATIONS 103

NPG NUMBER PEP GENERATION 100

INSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER I

RBES GENERATIONS BETWEEN CHECKPOINTS 0

.:11D NUMBER OF EXTRA I-D CROSS SECTIONS I "

* NBK NEUTRON BANK SIZE 4125

NNB ESXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE ,100

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3. 0000

WTL WEIGHT LOW FOR RUSSIANI ROULETTE 0.3333 ...

" SRID STARTING RANIDOM NUMBER BB827100001

* NBB NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES

NAC International 6.6.4-9
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"LWT CASK, 25 PWR PODS, NO PWR BASKET, S W/O U235 VARIABLE PITCH"

LOGICAL PARAM.ETERS ......

PUl

FL::

SMU

MKU

CEU

FMU

MKH

CKH

FMH

HHL

SI~s

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMXBER

COMPUTE COFACTOR N-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUM4BER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT S-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

110

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

FLT

FDIN

1UB

MKP

CKP

EMP

MKA

CKA

FMA

HAL

FAR

GAS

PAY.

PWT

PGM

BUG

TRE

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR S AVG FISSION GROUP

COMPUTE MIATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIIT LOCATION

COMPUTE MATRIX N-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT "SEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO

110

YES

NO

NO

110

NO

NO

NO

110

110

HO

NO

NO

NO

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

. .............. DATA READING COMPLETED ..............
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.LHT CASE, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VAPIABLE PITCH.

........ .ADDITIONAL INFORMATION .

NUMBER OF ENERGY GROUPS

120. OF FISSION SPECTRUM SOURCE GROUP

10. OF SCATTERING A.IGLES IN .SECS

ENTRIES/IEUTP.ON II THE NEUTRON BANK

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

2S

17

10

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUM'BER OF UNITS III THE GLOBAL X DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NU`MBER OF HOLES

MIAO:IMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

ML*:IMUM ARRAY NESTING LEVEL

NO

0

S

S

U

YES

2511

NO

0

C

::: NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT UNUMBER

LARGEST ARRAY NUMBER

10

U0

4Y BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

1Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR

Nr...................national....... - ...... 4......................... ........
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REGION

PWR FUEL ROD

1 CYLINDER

2 CYLINDER

3 CYLINDER

REGION

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NCLMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUAMBER

HOLE NUMBER

HOLE NDMBER

HOLE NUMBER

HOLE NUIMBER

HOLE NhUMBER

HOLE NRMBER

HOLE ANMBER

HOLE NUMBER

HOLE NUMBER

HOLE N.N4BER

HOLE NUMDER

HOLE NUMBER

HOLE DANBER

- CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

"LWT CASK, 25 PWR RODS, NO FWR BASKET, 5 W/O U235 VARIABLE PITCH"

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUMl I D

----- UNIT 1 -----

1 1 RADIUS = 0.47811 +Z - 10.000 -Z -10.000 CEHTERLINE IS AT X - 0.00000 Y - 0.00000

9 1 RADIUS = 0.48760 + = I0.000 -Z = -10.000 CENTERLINE IS AT X 0 0.00000 i = 0.00000

2 1 RADIUS = 0.55880 +Z 10.000 -Z = -10.'000 CENTERLINE IS AT X - 0.00000 Y - 0.00000

"LWT C-ASK, 25 PWR RODS, NO FOUP BASKET, 5 W/O U-35 VARIABLE PITCH"

MEDIA BIAS GEOMETRY DESCRIRTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUll I D

S..... ....... GLOBAL ..................

----- UNIT 2

3 2 RADIUS = 16.98C

1 AT 2 = 0.00000

S AT X = 0.00000

3 AT X = 2.5301

4 AT X = 2.5301

5 AT X = 0.00N00

6 AT X = -2.5301

7 AT X - -2.5301

8 AT ' = -2.5301

9 AT X = 0.00000

10 AT X = 2.5301

11 AT N = 5.0603

12 AT X = 5.0603

13 AT X = 5.0603

14 AT 2 = 2.5301

15 AT 0 = .00000

16 AT X = -2.5301

17 AT X = -5.0603

18 AT X = -5.0r03

10 AT X = -5.0603

20 AT X = -5.0303

SI AT _= 2.5301

22 AT 2 = 7.5904

23 AT X = 5.0603

24 AT X = -2.5301

25 AT X = -7.5904

5 1 RADIUS = 18.891

6 1 RADIUS = 33.496

5 1 PRADIUS = 36.544

7 1 RADIUS = 49.244

5 1 RADIUS = 49.854

+1 = 15.O000

0 = 0.08080

Y = 2.9216

Y = 1.4608

Y =-1.4608

= -2.921r

Y= -1.4608

Y= 1.4608

Y - 4.3825

Y = 5.8433

Y= 4.3825

Y = 2.9216

Y = 0.00000

Y -2. 9216

Y= -4.3825

Y = -5.8433

Y -4.3825

Y = -2.9216

Y - 0.00000

Y 2.921]

Y = 5.8433

Y= 7.3041

Y= 1.4608

= -5.8433

Y --7.3041

Z -1.4608

+Z 10.000

+1 = 10.000

+1 = I0.000

+Z = 10.005

-Z = 10.000

-2 -10.000 CENTERLINE IS AT X = 0. 00000 Y 0.R0000

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z= 0.00000 15 UNIT NUMBER 1

= 0.00000 IS UNIT NUMBER 1

S- 0.iU0 hOIS UNIT NUMBER 1

Z 0.0000 IS UNIT NUMBER I

Z 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z= 0.00000 IS UNIT NUMBER 1

= 0.00000 IS UNIT NUMBER 1

Z= 0.00000 IS UNIT NUMBER 1

Z- 0.00000 IS UNIT NUMBER 1

S= N. 000C)0 IS UNIT NUMBER 1

.= U,00000 IS UNIT NUMBER 1

= 0.000C0 IS UNIT NUMBER I

Z = 0.500100 IS UNIT NUMBER 1

S - 0.00000 IS UNIT NUMBER 1

Z - 0.00000 1S UNIT NUMBER 1

- 0.00000 IS UNtIT NUMBER I

C.00000 IS UNIT NUMBER I

Z - 0.0000 IS UNIT NUMBER I

n = 0.00000 IS UNIT NUMBER 1

S- 0.00000 I S UNIT 11UMBER 1

2 - 0.00000 IS UNIT NUMBER I

-Z -10.000 CENTERLINE IS AT X - 0.00000 Y - 0.00000

-Z = -10.000 CENTERLINE IS AT X - 0.00000 Y - 0.00000

-2 = -0.00 CENTERLINE IS AT X = 0.00000 Y - 0.00000

-2 = -10.000 CENTERLINE IS AT X = 0.00000 Y - 0.00000

-- 10.005 CETITERLINE IS AT X - 0.00000 Y - 0.00000

1 1 +: = 49.854 -X = -49.854 +, - 4q.854 -Y = -49.854 Z = 10.000 -Z - -10.000
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"LWT CASK, 5FWP PO;'S, NO PWP BASKET, 5 W/0 U23S VARIAELE PITCH"
VOLUMJIýES FOP THOSE UJITS UTILIZED IN THIS PROBLEM

UNIT REGION

1 1

3

S

2

3
4
5
6
7

GEOMETRY
REG I ONl

i

4
5

7

18E

VOLUME

1.43621E+01 CM043
5.76429E-01 CMO'3
4.68120E400 CM**3

1.738H7E+04 CM''3
4.29436E+03 CM''3
4.8074CE+04 CM"?
1.34136E+S4 CM':3
6.84563E+S4 CM'M3

9.79567E453 CMIV3
4.26699E+04 CM-3

CUMULATIVE
VOLUME

1.43(21E+01 CM'S2
I.49385EO01 CM''3
1.96197E01 CM''-

1.81291E+04 CM''?
2.?4235E+04 CM'*'
7.04975E+04 CM-'?
8 .3911 UEE+ CM,3'
S. 52?57E+"15 CM''?

1.99833E+1'5 CM"?--

TOTAL VOLUME

3.59052E+02 CM''3

1.44107E+01 CM-3
1.1753?E+SS CM*''

1.76387E+S4 CM''3
:.U94?3E+'0'3 CM*''

4. '?740E+04 CM*'3
1.34136BE+"4 CM"?3
6.84563E504 C-M*'3
3.79567E+03 CM-'3
4.26699E+04 CM'*3

UNIT USES REGION MIXTURE

1 25 1 1
2 9

3 2

4 5
5 7
6 5
7 8

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 ?.59052E+-2 04''
2 . 17030UE+02 CM''3

3 1S.7637E-U4 C4I "'3
5 2.1 5,36E+U4 CIM '3

6 4.80740E+04 CM"3
7 6.84563E4U4 CM:'3
d 4.2E669E+54 CM''3
9 1.44107E+01 CM'*3

MASS (G)
U.73?844E+03
7 . 6771 7E+-S?

1.71 0IiE+I
S. 4S55?E+C'5

4. 43311E+45
4. 591 9E , SI
1.43844E-l1

BIASING INFOPMATION1

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED IN KENO-V BEFORE TPACKING ........

........ 10110073 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL 11N THE CORE- 1.80581E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED UNIFORMLY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTEPRMOST GEOMETF, CA-RD.
THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TUPSIED OFF

NENO MESSAGE NUMPER HE-I15 ''''' WARNING, ONLY 49 INDEPENDENT STA-,TING POSITIONS WERE GEIIEF.TED.

351 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

0.45350 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.16933 MINUTES.
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"LWT CASK, 25 P14K ROES, 150 840 BASKET, 5 W4/O 0235 VARIABLE PITCH"

,GENERATION
GENEPATION E -EFFEDTIVE

KESO MESSAGE lUM-1BER K5-132
S 6.50 K 5-01

KENO MESSAGE NUMBER K5-132
2 5. -70K-B01

KENO MESSAGE NUMBER 15-132
3 5. 344 E-01

4 6.88844ES01
5 S445u5E SI
r 5.6206G8E-01
1 5,91573E- 1
68 6.0095E-S1

9 5.94S83E-01

i0 5 L910E-K0S1
11 568268' E 01
12 6.39110E-01S

13 6.16368E 0i1
14 6.31496E-01
15 6.40650E-Oi
16 6.11881E 01
17 5.87702E 01
14 6.n6461E 01
19 K.06772E K 1
20 C.11538E-01

21 6.15641K-01
22 5.94314E-il
23 6. 27934E-1
24 6.256E6K-i1
25 6.52955E-BS
26 6.47925E-Bi
27 5.22236K-01

28 5.79O08E-01
24 6.35278E-01

30 6.28571E-01
31 6.10947E-:0
32 6.U088KE-01
33 6.17514E-01

KENO MESSAGE NUMBER K5-1
34 5.20107K-Si
35 5.05405E-OS
36 5.79583E-01
37 6.11391E-01
38 5.5d03E-i01
39 6.43414E-01
40 6.75353K-S0
41 6.05556E-01
42 6.21874E-I0
43 6.17653E-'31
44 5.08315E-O1
45 E..10426E-_0

46 0.]1801E-01
47 K.77640K-01
46 5.29465E-O1
44 5. 92t60E-01
50 6.09912E-OS
51 6.27383E-01

52 . 12326E-SI
53 5.84348E-01
54 5.59227E-01
55 5.75477E-01
56 5.74859E-01
57 5.67444E-O1
58 6.45415E-01
59 5.95972E-01
60 6.03708E-01
Si 5.579q9E-01
62 6.24S7E-S01
63 6.29967K-i1
64 F.46987E-11
65 6.U5749E-01
66 6.35054E-Si
67 71.5795EK-S
68 5.59694E-01
69 5.57212E-S0
70 6.06197E-i1
71 6.20951E-S0
72 5.86138E-01
73 6.15314E-01
74 6.4 943E-SI
75 6. 170r6EK-O
76 0. 31617K-o
77 5.388906E-5l
78 6.39127E-SI
79 6.26966-O1
80 5.73296E-01
81 6.21337E-01
82 5.88458E-01
83 6.20492E-01
84 5.6r2'90E-O
85 6.35831E-01
8S 5.45458E-S1
87 .212K-'i

NAC International

ELAPSED TIME
MINUTES

WARNING .... O.L0

5. 01 667E-O1
WAPRING .... 1ONLY

5.39167E-0S
W.ARNINGH .... ONL,

5.75833E-0S
6. 13333EK-Ol
6.51667K-OS
6.91167EK-OI
7.28600E-01

8.0565006-61
8.43000-S01
8.81500E0K1
9.1e167K-01
9.56667E-O1
9.95000E-01
1.03167E+00
1.07100+E0E
1.11033EU00

1.14783E+00
1.18550E+00
1.22383E+0U
1.26336E0
1.29983E+C0
1.33732E+E0
1.37683E+06'
1.41433E+1'0
1. 45450E+00
1.49400E+00
1.53333E+S0
1.56900E+00
1.60750E+00
1.64500E+00
1. 680467E+O0
1.71917E.0u

WARPNING .... OSLO
1.75750E+00'
1 . 79700E+00
I.43633E+U0
1.87483E+00
1 91317E+(')
1.95067E+00
1.98650E+00
2.02483E+00
2.06333E+00
2.10083E+00
2.14117E+00
2.17867E+00
2.21717E+00
2. 25103E+U0
2.29136E+00
2.32043E+09

2.36617E600
2. 40483EK+00
2.44233E+00
2.47983E+00
2. 51517 ?E 00
2.55850E+00
2.59883E+00
2.63817E+00
2.67583E 00
2.71517K.00
2. 75533E+00
2.79483E+0)'
2 .83317E6.0
2.07107E6.0':
2.907331E00
2.944006)+0

2.98250E+00
3 .01917E+('6
3.05750E+00
3.09683E+00
3.13350E+00
3. 17 100E+00
3.2085UE+00
3. 24 6006E00
3.29450E÷O0

3.3 )8E+0
3.32360 (' + 6'3.35 5 LE +0
3. 3500E 00600

3.43467E+''
3.47217E+6'00
3. 50967E+u0
3.54633E+00
3.5"300E+00
3. 62050E+00")
3.658OE6+00
3.69467E600
3. 734483E+ 0
3.77250K.1S

AVEPAGE AVG 6-EFF MATPIX
K-EFFECTIVE DEVIATION K-EFFECTIVE

262 INDEPENDENT FISSION POINTS WERE GENEPATED
I . O0000000 0. n 00006+0 0. 0000E+00

279 INKEPEIIDENT FISSION FOINTS WERE GE1EPATED

1.000006+00 0.000506+00 0.00000E+0U
274 INDEPENDENT FISSION POINTS WERE GENERATED

6.83844E-01 0.0000OE+00 0.000006+60

r.36244E-01 5.2500UE-02 0.0000E+00O
5.39091E-01 2.04352E-02 0.00000E+00
6. 1535E-01 2. E0700-02 0. SO0OOE+ 00

6.14183E-01 2.1,07196-02 0. 00000+00
6. 11978E-O1 1d.0 0668E-02 0. 00000+E00
6. 09503E-01 1.62146E-92 0.00000E+00
6.04369E-01 1.496266-02 0.00000E+00
6.00358E-01 1.2795E-02 0.0000E+00
6.04233E-01 1.29303E-02 O.O0000E+00
6.05306E-01 1.17478E-02 O.O0000E+00
6.07516E-01 1.09436E-02 0.00000E600

6.10065E-S0 1.03442E-02 0.00000E+00
4.10195E-01 9.61479E-03 O.000006+00
6.08695E-01 9.07566E-03 0.00006E+00

6.08556E-01 8.49U616-03 0.000006+00

6.08451E-01 7.q7623E-03 0.0000(E+00
6.08622E-01 7.5220]E-03 0.050006E+0
6.08992E-01 7.12472E-03 0.00000E.+0

6.09258E-01 6.708483E-03 0.00000.0E0
6.09190E6-O 6.53450E-03 0.O0S00E+00
6.09964K-S1 6.276426-03 0. 00000E+00
6.09650E-01 6.005036-03 0.O00000E+00
6.11245E-01 _.9664BE-03 0.00000E+00
C.07684E-01 6.73995E-03 0.00060E+00
6.06584E-01 6.568326-03 0.00006E+00
6.07647E-01 6.40910E-03 O.O00000600

6.08394E-01 6.221016-03 0.00000E+00
6.04442K-0 6.00330E-03 0.800006+00
6.08493E-01 5.79975E-03 0.00006E.00

6.08797E-01 5.61777E-03 0.0000.E+00
390 INDEPENDENT FISSI2 N POINT0 S WERE GENERATED

6.06278E-01 5.90438E-03 0.00000K-SO

0.05736E-0 6.835U00-03 0. o00000E+(
6.04967E-01 5.712456-03 0.00000E+ V

6.05165E-01 5.55070E-03 0.00000E+00
6.0371E-0K 5.560703E-03 0.000ooE+00
6.04783E-01 5.53997E-03 0.00000E+00
6.06640E-01 5.70204E-03 0.00000E+00
6.06612E-01 5.55398E-03 0.00000E+00
6.06994E-01 5.42678E-03 0.00000E+00
6.07254E-01 5.20914E-03 0.00000E+00
6.06803E-01 -. 0166c-03 0.00000E+00

0.06887E-OS 5.06960E-03 0.00000E+00
6.06999E-01 4.954306-03 0.00000E+00
6.508560K-OS 6.0102E-03 0. 00000E+ 00

.006849E-01 5 .C267216-02 0. 00000E+00
K. 06475E-S0 1 ..1097e0-3 0. 00000E+00
0.06547E-01 5.U5967E-03 0.00000E+00
6.06972E-01 4.97355E-03 0.000006+00

6.07079E-01 4.87424E-03 0.000OE+00
6.06632E-01 4.79846E-03 0.00000E+00

6.05721E-01 4.7978E4-03 0.000006E+0
6.05151E-01 4.73596E-03 0.00000E+00

0.04590E 01 4.'81196-03 0.000006+0
0.03914E601 4 64465E-03 0.00000E+00
5.04656E 01 4.6 077E-03 0.00000E+00

0.04503E 01 4 .54154E-03 0.0000+OE00
04490 1 4627E-03 0.00000E+00

0.07016E'1 4 .405263E-03 0. 00000E+0u

040016E-1 4 . -5S7E6-03 0.00000+E00
6.04476-01 4 .2746-03 0. 000006+60

6.05106) '.n7E-U3 0.00000E+00
6.05171- 5.265E-03 0.000006+00
6.05638E- 39-03 0.00006E+0U
6.07333E601 4 48455E-03 0.00000E+00
6C06611E 01 4 47468E-03 O.O0000E+00

K.05,74E 01 4.46836E-03 0.000006+00
6.05878 E-01 4.4043E-03 0.O00000E+00
6.06097E 01 4 .34365E-03 0.O00000E+00
6.05812E601 4.29I64E-03 0.00000E+00
r. 5946 E _90-03 0.00000E+00
r.065576E-1 4.721E-03 0.00000E6+0

6. 74- 1159E-03 0. 00001E 00
6. 7 0 4 75E-03 V . 00000E+r0

''131E-61 4 1 163w2E-03 S. 00000E+00

6.17565E-01 4.16154E-03 0.O0000E+00
K.. 6,C E-,ES 4.0('613E-02 0.00000E+.0
r.06400E-01 4 05605E 03 .0000006E00
0.06058K 01 4,00+904E-0 0 00000E+00
6.00236 E01 3.965096-83 I.O000006+00
6.06537E 0 89E-3 0 000006+0

. E0070- 3 ? 6 -03 . 00000E+00
S0600429E- 00.69OE-03 0 00000E60

C. 05703E-06 3. -06E-03 0 000006.00
6c.0')62E-01 3,+61 ;3EK03 0, 0000E+00+

MATRIX K-EFF
DEVIATIOI!

0.00000E+00

0.00000E+00

0.00000E00

0.00000E+00
0. O000ES+00
0.00000E 00

0.00000 (E 00
0. 00000E+00
0. .000 0-E+00
0.00006E+00
0. O00000E+O0

0. 0000E0+00

0. O0000E+00
0. O0000E+00
0. 00000E+00
O. O0000E+00

0. 00000E+00
0. 00000E600
0. 00000E+000. 00000E+00
'2. 000506.6'')
0. 00000E+000. 00000E+00

0.00000E+00
0. 00000E+00
0. 00000E+00
0.O0000E+00
0. O00000E+ 00
0. 00000E+00
0. 00000E+00
0. 00000.E00
0. 00000E+00

0. 00000E+00
0. 000106E+0

0. 00000E+00
0.00000E+00
0. O0000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 0000O6+00

0.0000E+000. 000 006+ 00i
1 0000E+00

0. 00000E,00
0. 00000E+00
0. 00000E,00
0. 0000E+06
S. 00 000+E000.O00000E+26'

0. 00000E+000. 00000E+00
0. O000OE+00
0. 000OOE+00
0. 00000E+00
0. 00000E+00

0.00000E+00

0. 000006+00
'2. '260'006+00
0. 0000CIE+00
0. 00000E+00
0. '260 ')o00 E+ 0E 0

0.0O00006+000. )E0000+0
. O00000E+00
. 00000E+ 00

0. 00000E+00
0.00000E+00
0. 000006+00
0. 00000E+00
O . 000 06E+00
0. 00006E+00
0. 00000E+00
'O. '30000+ 060

0. 00 00u o 0+ '
0. 00000E+00
0. 00000 6000.000006+00.

0. 00000E+00
0. 00000E+000.000006+00O

0.OOOOE+00
0. 00000E+00

. 000006+00
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88

89
90
91
92
93
94
91
96
07
98
99

100

102
1(13

5.97694E-01
6.40226E-01
5.96305 E-01
6.06641E-01
5.96472E-01
6. 396926-')1
6.010106-'1
6.31734E-01
6.48617E-01
4.37762E-0)

6.239_1E-1U
5.E1891E-01
6. 249016-')1
6.07566E-01
6.08627E-01
6.08048E -C1

3. 00 9004 -GEC,
3.94650E 0 C,
3.8806506+0C
3. 92350E+00
3.90100E+00
4.00033E+00

4.03803E+00
4.07733E+00
4.1 1353E+00
4. 151508 +0
4. 309.3E+'0
4.22732E+00
4 . 7603+00

4. 30333E+00
4.34000. +00
4.37067E+O0

G.05965E-01
6.06358E-01
6.00244E-01
6. 0624 9E -01
6.0E140E-01
9 .C' 0 5'8EC' .11
0.06449E-01

0.0 6721E-0C I
C. 07166E-01
r.0748qE-01
9.07606E-01
0.07394E-01

6.07573E:-01
6.07573E-01

r.07583E-01
6.07588E-01

3.81770E-03
3.79405E-03
3. 7524 3-03
3.71030E-03

3.67019E-03
3.64830E-03

3.60892E-03
3.58024E-03
3.56680E-73
3. 54 7E 0-0,
3.513210-02
3.46753E-03
3.400608-03
3.41129E-03
3. 3892E-0E

3.3532E-E3

0 ,LBOOOIOE+O0

0 000 006) 00

0 O0000IE+00
O.'C' OCE+00

:. 000006 E+O0

3.0 )0 LI'+('0. C
3. 00000g + C00

.r00U00Eg +00

XC'. i'IC '• 06 C' C '!

0.C( 0006E+00
0,0000060E+ (0
.I 00000 600

I. O0000E+00
0.0O00006+05
C'. O00000EO00
0. 000006o0O

0. 00000E+00
0. 000006+00
0. 00000+500
0. 00000E+00
0. 00000E+00

0 00 000E + 00
O. 0000+,0+0
0. O00000E+0

0.00000O+00
O. 00C00E+o0

0.00000E+0E0

KENO MESSAGE NUMBER F5-123
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LIFETIME = 2. 21138+-4 + OR -
NU BAR, - .42948E-00 + OR -

ENERGY (EV)

"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W1O U235 VARIABLE PITCH"

I.12774E-06 GENERATION TIME I 1.169S3E-04 + OR - 8.33192E-07
2.62739E-h:4 AVERAGE FISSION GROUP = 2.38394E+0I + OR - 1.55874E-02
OF THE AVERAGE LETHARGY CAUSING FISSION = 6.34530E- 2 + OR - 9.03504E-04

1O. OF INITIAL
GEINERATIONS

SKIP PED

3

4

6

7

8

9

10

11

12

17

22

27

32

37

42

47

52

57

62

67

72

77

82

87

92

97

AVE RAG E
F-EFFECTIVE

J. 6073+2 OR

a0. +071 +R

0'. 6062 + OR

0. 60708 + OR

0.60724 + OR

0.860731 + OR

0.60744 + OR

0.60786 + OR

0. 60830 + OR

O.80796 + OR.

.860739 + OR

0.60742 + OR

4.60756 + OR

0.60721 + OR

0.86887 + 0P

0.607q8 + OR

0.860880 + OR

0.60809 + OR

0.61198 + OR

0.61276 + OR

0.60805 + OR

0.61160 + OF,

0.6117q + OP

0.61226 + OR

0.61570 + OR

0.61944 + OR

, 0.4 17 + O-•R

DEVIATION

- 4. 1033

- .0033H
- 0.0033 q

-. 003413
- 4.40339

- 0.400342

- 0.00343

- 0.0U344

- 4.U0347

- 0.00363

- .n0385

- 0.04<340

- 0.0041-

- 0.,0423

- 0.0042u

- 0.044449

-0. 104 46

-0.00481

0.00514

0.00487

. 00507

0. 00074

-0. 00570

0.400493

-0.06059

- '. 0066361

87 PER CENT
CONFIDENCE 1 ITERVAL

4.40445 TO 4.61120

u. C0370 TO 0. 61032

.80330 TO 0.609985

-.60376 TO 0.61041

0.40389 TO 0.61060

0.60392 TO 0.61070

0.60402 TO 0.61087

0.60443 TO 0.61130

0.60485 TO 0.61174

0.60449 TO 0.61142

0.60377 TO 0.61102

0.60357 TO 0.81127

0.80307 TO 0.61145

0.0n309 TO 40.1132

0.60465 TO 0.61310

4. 40368 TO 0.61228

0.00231 TO 0.61129

0.60343 TO 0.01275

0.60717 TO 0.61679

0.80762 TO 0.61790

0.60318 TO 0.61292

0.60653 TO 0.61667

4.601672 TO 0. 61686

0.64658 TO 4.61796

0.61077 TO 0.62063

0.61345 TO 0.62542

0.6p2,0 TO 0.01953

95 PER CENT
CONIFI 4ENCE INTERVAL

1. 60107 TO 0. 61456

0.60038 TO 0.61263

0.59998 TO 0.61327

0.04043 TO 0.61373

0.60053 TO 0.61396

0.60053 TO 0.61449

0.60059 TO 0.61429

0.60100 TO 0.61473

0.60141 TO 0.61519

0.60102 TO 0.61489

0.60014 TO 0.61465

0.59972 TO 0.61512

0.59977 TO 0.61534

0.59897 TO 0.81544

0.60042 TO 0.61732

0.59934 TO 4.61657

0.59781 TO 0.61579

0.59877 TO 0.61740

0.60236 TO 0.62160

0.60248 TO 0.62304

0.59831 TO 4.61779

0.60145 TO 0.62174

0.80165 TO 0.62194

0.60087 TO 0.62365

0.60583 TO 0.62556

0.60747 TO 0.43144

0.59644 TO 0.62144

9q PER CENT
CONFIDENCE INTERVAL

u.59769 TO 0.01796

0.59707 TO U.01694

0.59466 TO 0.01659

0.59711 TO 1.61706

0.59718 TO 0.61731

0.59714 TO 0.61748

0.59717 TO 0.61772

0.59756 TO 0.61817

0.59796 TO 0.61863

0.59756 TO 0.61835

0.59651 TO 0.61828

0.59588 TO 0.61897

0.59588 TO 0.61923

0.59485 TO 0.61958

0.59620 TO 0.02155

0.59508 TO 0.62067

0.59332 TO 0.62028

0.59411 TO 0.62206

0.59755 TO 0.62641

0.59735 TO 0.62818

0.59344 TO 0.62266

0.59638 TO 0.62682

0.59658 TO 0.62701

0.59517 TO 0.62934

0.60089 TO 0.63050

0.80149 TO 0.63736

0.59000 TO 0.62825

NUMBER OF
HISTORIES

40 -10 00

30601'

3901616

38000

3840(,

38000

37600

37200

36800

36400

34400

3240(

30440

24406'

2 64 60

244 0' 0

21406'

2 04 0 0

18400

16400

14400

12400

10400

8040'

6406'

446u0

24D0
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"LWT CASK, 25 PWB ROE'S, NO PWIP BASKET, 5 W/O U235 VARIABLE PITCH"

PLOT OF AVERAGE K-EFFECTIVE BY GEOIERJATIOIH PUl.
THE LINE REPRESEIITS K-EPFF - r,. 07 C+R - )1c034 WH092 OCCURS FOR 103 GENERATIONS RUHl.
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"LWT CA0.K, - PUP SODS, NO PWP BASKET, 5 W/O U)35 VARIABLE PITCH"

GROUP FISSION,4 UNIT REGION FISSION1 S
FP-ACT IOU

1 0.0026 ]1.57'5E-03

O.0115 7. U0679E-03

3 0.0117 7C.L10767E-03

4 0.0050 3.04,06E-03

5 0.0017 1 . 0504 .zE-U3

6 0.0013 P.U0194E-04

7 0.0011 t. 5-599E-64

8 0.0009 5.46337E 04

9 0.0011 6.86145E-04

10 0.0023 1.37228E-03

11 0.0050 3. 01285E-03

12 0.0068 4.1426qE-ti3

13 0.0061 3.7u003E-03

14 0.0052 3.1415uE-U3

15 0.0010 5. - -58E-14

10 0.00)8 4.9274qE-i34

17 U.0011 6.5953qE-04

18 0.0015 9.35353E-04

10 0. 0020 1 .225,qE-03

20 0.0064 5 . 05 9E-U3

21 0.0050 3. 032010E-U3

22 0.0132 8.102531E-03

23 0.0855 5.19793E 02

24 0.2422 1.47194E-01

25 0.2248 1 . 3621(-01

26 0.2717 1.65140E-01

27 0.0806 4. 90+65E 02

SYSTEM TOTAL = 6.07025E-01

ELAPSED TIME 4.37750 MINUTES

PA'IDOM N4UMBER= 141CICDC4q12

PERC-EIIT
EEVIATION

0.7076

2.7500

3.4502

3.7124

2.2611

1.8786

2.2485

2.7318

4. 50690

3. 2726

4.173

4.2331

0. 217

0.2700

11.3002

13. 15 4q

7. 04 95

4.6382

2.0078

1.2401

1.1692

1 .0707

2.5135

u.555b

ABSORPTIONS PERCENT
DEVIATION

1.46109E-03 4.6127

4.70633E-03 1.7867

2.94741E-03 2.3817

1.44708E-03 2.5780

9.71530E-04 2.0226

1.27437E-03 1.5946

1.13115E-03 1.8620

1.38799E-03 2.3369

3.04965E-03 2.8429

3.08278E-03 3.1438

5.58792E-03 2.7255

0.55703E-03 3.5414

6.06073E-03 3.2560

1.00093E-02 2.0291

2.0.6606E-03 3.6113

1.72052E-03 4.2351

1.10648E-03 5.0772

1.20255E-03 5.5875

2.0,1930E-02 3.7905

8.23197E-03 2.6286

3.81603E-013 4.1344

9.93741E-03 2.4315

7.77471E-02 0.8462

2.8032E-01 0.4439

2.18870E-01 0.4151

. 89862E-01 0.3604

1.07785E-01 0.6253

1.00237E+00 0.1147

SKIPPING 3 GElIERAT1IONS

LEAKAGE PERCENT
DEVIATION

0.00000E+00 0.0000

0.00000E+00 0.0000

0.0C0000E+00 0. 0000

0.00000E+00 0.0000

0. 00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

O.O00000+00 0.0000

0. 005000E+00 0I.0000

0. 00000E+00 0. 0000

0. 00000E+00 0. 0000

0.00000E+00 0.0000

O.00000E+00 0.000.

0. 00000E+00 0lOsS00

0. 0005E+00 50. 000

0.00000E+00 0. 0000

0. 0000,)E+00 0. 0000

0. 00000E+00 0. 0000

0.000006+00 0.0000

0.003000E+00 0.0000

0. 50000E+00 0.0000

0.00000E+00 0.0000

0.00000E000 0.0000

0.000000+O0 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000
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'LWT CASK, 25 8HR RODS, N0 FHJR BASKET, 5 RIO 0230 VARIABLE PITCH'

0.5183 TO 0.53E3
0.5383 TO 0.5583
0.5583 TO 0.57E3
0.5783 TO 0.5003
0.05983 TO 0.6183
0.0183 TO 0.6383
0.6383 TO 0.0083
0.0053 TO 0.0703
0.6783 TO 0.0983
0.0983 TO 0.7183

0.5183 TO 0.5383
0.5383 TO 0.5583
0.5583 TO 0.5783
0.0783 TO 0.5983
0.5963 TO 0.0183
0.6183 TO 0.0383
0.0383 TO 0.C583
0.6583 TO 0.6703
0.6783 TO 0.6983
0. 98e3 TO 0.7183

0.0183 TO 0.05383
0.5383 TO 0.5583
0.5583 TO 0.5703
0:,.5783 TO 01.0083
0.5983 TO 0.0103
0.0183 TO 0.6383
0.0303 TO 0. 0503
0.6583 TO 0.G703
0.0783 TO C.0003

0. 0983 TO 0.71e3

.05103 TO 0.5383
)1.53E3 TO 0.5583
0.0583 TO 0.5783
0.8783 TO 0.5083
0.59e3 TO 0.0183
0.0103 TO 0.0303

0.6383 TO 0.0583
0.6583 TO 0.6783
0.0783 TO 0.0003
0.0003 TO 0.7103

FREQUENCY FOR GENERATIONS 4 TO 103

FREQUENCY FOP GENERATIONS 29 TO 103

FPEQUENCY FOR GENERATIONS 54 TO 103

.... EEF..T.7 O

FREQUENCY FOP GENERATIONS 79 TO 103

CONIGPRATULATIONS! YOU HAVE SUCCESSFULLS TP.AVERSED THE PERILOUS PATH THROUGH KENO V IN 4.37750 MINUTES
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Figure 6.6.4-2 CSAS Input/Output for NAC-LWT with 25 PWR Rods - Most Reactive
Accident Condition Configuration

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL HE CALLED

PWR PODS, 140 BASKyET, VOID EX'TERIOR, GAP FULL
27GROUPIIDF4 LATTICECELL
005 1 0.95 293.0 92235 5.n 52238 95.0 END
ZIRCALLOY 2 1.0 293.0 END
H20 3 1.000 293.0 END
AL 4 1.0 292.0 END
S304 5 1.0 293.0 END

PB 6 1.6 0"3.0 END
H20 7 1.000 293.0 END
H20 8 1.000 293.0 END
H20 9 1.0 293.0 END
END COMP
TRINA4GPITCI 2.92199 0.9504 1 3 1.1179 2 0.9753 9 END
"LWT CASE, 25 PWR RODS, NO FWR BASKET, 5 W/O U035 VARIABLE PITCH"
READ PAAM RUN0=YE0S PLT=NO GE=I103 PPG-400 END PARM
READ GEOM
UNIT 1
COM= "PWR FUEL ROD"
CYLINDER 1 1 0.4711 201p.0

CYLINIDER 9 1 8.4876 210. 0
CYLINDER 2 I 0.5500 2010.0

GLOBAL UNIT 2

CYLINDER 3 1 16.9863 2P10.0
HOLE 1 0 u. 000 .1300

HOLE 1 .0O00 2.9210 .0000
HOLE 1 235301 1.4800 .4000
HOLE 1 2.5301 -1.40(0 .00C0

HOLE I .000 -2.92 16 .0000
HOLE I -2.5301 -1.4600 0001)

HOLE 1 -2.5301 1.460- .8000
HOLE 1 -2.5301 4.38250 .000'

HOLE 1 .05O0 5.8433 .8000
HOLE 1 2.5301 4.3825 .000
HOLE 1 5.0603 2.9216 .00u0

HOLE 1 5. 0603 .0000 . 0000

HOLE 1 5.0603 -2.9210 .0000
HOLE 1 -.5301 -4.325 . 0000
HOLE 1 .0000 -e.0433 .0000
HOLE 1 -2.5301 -4.3825 .0000
HOLE 1 -5.160'(03 -- 16 .0000
HOLE 1 -5.0603 . 0000 .0000
HOLE 1 -5.0003 2.9216 .0000
HOLE 1 -5.0603 5.e433 .( 0000

HOLE 1 2.5301 7.3C41 0 .0000
HOLE 1 7.5904 1.4600 .8000
HOLE 1 5. 603 -5.0433 .0000
HOLE 1 -2.5301 -7.3041 .0000
HOLE 1 -7.5900 -1.4604 ._000

CYLINDER 5 1 1,.0913 2PI0.0
CYLINDER 6 1 33.4963 2P10.0
CYLINDER 5 1 36.5443 PF10.0
CY'LINDER 7 1 49.2443 2P15.0
CYLINDER 5 1 49.6530 2P10.0
CUBOID 8 1 4049.8530 2010.0

END GEOM
READ HOUNDS ALL-Il R END BOIUNDS
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE S. CPU TIME USED 1.04 (SECONDS).

SECONDARY MODULE 000002 LHAS BEEN CALLELD.

MODULE 000002 1S FINISHED. COMFLETIOII CODE 0. CPU TIME USED 11.48 (SECONDS).

SECOIJDARY MODULE 000000 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 472.53 (SECONDS).

MODULE CSAS25 IS FIINISHED. COMRLETI2IJ CODE 0. CPU TIME USED 488.18 (SECONDS).
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SSSSSDSSSSI CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPF'PPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAABA LL EEEEEEEEEEEEE FPPPPPPFPPPP CCCCCCCCCCCCC

SS DS CC CC AA P-A LL EE PP PP CC C_
SS CC AA AA LL EE PP pP cc
SS CC AA AA LL EE PP PP CC
SSSSSSSSSSSS CC AASAAA LL EEEEEEEEEE ------------- PPPPPPPPPPPPP CC

SSSSSSSPSSSS CC AABAAABAAAA LL EBEEEEEE ------------- PPPPPPPPPPPP CC
SS CC AA B.. LB EE PP C
SS Cc A AA LL EE PP CC
qD PP CC CC BA- A. LL EE PP CC CC

SSSSSSSSSSSSS CCCCCCCCCCCCC AA A. LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC
SSSSSSPSSSS CC.CCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

PROPGAI VERIFICATION INFORI4ATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

..... ..... ....

PROGRAM: CSAS

CPEATION DATE: 0./08/96

... VOLUME: END

LIBRARY: G:\SCALE43\WIN_NT\EXE

.... " PRODUCTION CODE: CSAS

VERSION: 3.1

JC',BNIAIE: SCALE-PC

DATE OF EXECUTION: 07/30/98

TIME OF EXECUTION: 19:14:57
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PWR RODS, NO BASKET, VOID EXTERIOR, GAP FULL

.... PROBLEM PPARAMETERS

LIB 27GROUPIIDF4 LI BRAR
MYX 9 MIXTURES
MSC 9 COMPOSITION SPEC IFICATI ONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE Ul 0/iDO NOT READ/READ OPTIONAL PAR-AMETER DATA
MSLN Q FUEL SOLUTIONS

.- PROBLEM COMPOSITION DESCRIPTION.

SC UO2 STANDARD COMPOSITION
FIX I MIXTURE NO.
VF 01. 9500 VOLUME FRACTION
ROTH i0.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 3/I MIXTURE/COMPOUND

TEMP 193.0 DEG KELVIN
92000 1.00 ATOM/MOLECULE

92235 5.000 WTH

92238 95.000 WT%
801H 2.00 ATOMS/MOLECULE

END

SC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF I .0000 VOLUME FRACTION
ROTH 6. 56000 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP I /1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC H20 STAHIDARD COMPOSITION
1c: 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.99a2 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS

ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

ENID

SC AL

VF
ROTH
IIEL

ICP
TEMP

EN[,

SC SS30
MX
VF
ROTH
NEL
ICP
TEMP

END

SC PF
M1:
VF
ROTH
DEL
ICP
TEMPI

END

SC 020
MX
VF
ROTH
NEL
ICF
TEMP

END

SC H20

1001 2.0( ATOMS/MOLECULE
8010 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE NO.

1. 0,00 VOLUME FRACTION
2.7020 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN

1302-7 I. 00 ATOM/MOLECULE

STAINDAR.D COMPOSITION
5 MIXTURE NO.

1. 0000 VOLUME FPRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
24304 10.000 WT9
2050.55 2.000 WTO
20304 69.500 WTH
29304 9.500 WT%

STADIDAR., COMPOSITION
6 MIXTURE NO.

1.0000 VOLUME FRACTION
11.3440 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
8E000 1.00 ATOM/MOLECULE

STANDAR.D COMPOSITION1
7 MIXTURE NO.

1 . 0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 110. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN1
1001 2.00 ATOM1S/MOLECULE
9016 1.00 ATOM/MOLECULE

STADDARD COMPOSITION

NAC International 6.6.4-24



NAC-LWT Cask SAR
Revision 42

November 2014

MX
VF
ROTH
NEL
ICP
TEMP

END

SC H20

VF
ROTH
NEL
ICP
TEMP

END

e MIX'TURE NO.
1.0000 VOLU4E FPACTIEV
u.9982 THEORETICAL DENISITY

' HO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

2930 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
80l6 0UU ATOM/IOLECULE

STANDARD COMPOSITION
O MIXTURE N0.

1.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
I '/1 MIXTURE/COMPOUND

293.0 DEC KELVIN
1001 2.0j0 ATOMS/MOLECULE
5016 1.105 ATOM/MOLECULE

* PROBLEM GEOMETRY ."..

CTP TRIANGPITCH CELL TYPE
PITCH 2.9217 CM CENTER TO CENTER SPACING
FUELOD 0. 9564 CM FUEL DIAMETER OR SLAB THICP[IESS
MFUEL I MIX'TURE NO. OF FUEL
MMOD 3 MIXTURE NO. OP MODEPRTOR
CLADOD 1.1175 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE 110. OP CLAD
GAPON 0. 9703 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOP, LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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PBS RODS, NO BASKET, VOID EXTERIOR, GAP FULL ...

.......... DATA LIBPARY INFORMATION ...

UNIT VOLUM4E
NUMBER DATA SET lAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT8RF001 STAINDARD COMPOSITION LIBR.ARY

82 G:\scale43\DATALIB\FT82FBOl CROSS SECTION LIBRARY

11 D:\FROJECTS\BU85-C-I\rods8\ROHX3M\FTIlFCD0l SHORT CROSS SECTION LIBPARY

RD9 D:\PROJECTS\RU85-C-l\rods8\ROHX3M\FTHOFDBI INPUT DATA DIRECT ACCESS

•. • ***,. .÷. ... •.....,.......•...•.. ... .... ÷ •.... ...... ... ... ......................... ........... ,.• , . •..... ÷

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : I9

DATASET NAME : G:\scale43\DATALIB\FT89F00Ol

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STADARDI COMPOSITIONS, 490 NUCLIDES

BY9 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/ 3Y/9**

CROSS SECTION LIBRARY DATA

*** UNIT NUMBER : 82

DATASET ANAE : D:\scale43\DATALIB\FT82FOSI

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/12/94

L.M.PETRIE - ORNL

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KENO V PARAMETER DATA ........

• •.... - • ... I DATA READING COMPLETED ...............

........ S I'S WEPE USED PREPARING THE KENO V INPUT DATA

........ u IO'S WERE USED LOADING THE KENO V DATA ........

........ ID'S WERE USED LOADING THE DATA ........

' ID'S WERE USED CHECKING THE KENO V GEOMETRY DATA ........
RESTART DATA HAS BEEN WRITTEN ON UNIT 95 .....

........ tS IO'S WERE USED WRITING THE REDO V - CSAS DATA ........

........ 1) IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSASQ5 IS COMPLETE.
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.. . .. . ............................................... I................ , . ..................... ,.... ..........

* -*"LWT CASK, 25 PWR RODS, N1O PWR BASKET, 5 W/O U235 VARIABLE PITCH"

...... NUMERIC RPaTJIETERS ..

TME MA1N:IMU•I PPOBLEM TIME (MIN) 30. Ci

* TBA TIME PER GENEFATION 0-INII) .50

SEN NUMBER OF GENER•.TIONS 103

IlPG lUMBER PER GENERATION 400

1SK BUMBER OF GENERATIONS TO BE SKI PPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

SID NUMBER OF EXTRA I-D CROSS SECTIONS 1

INBK NEUTRON BANK SIZE 425

* XNS EXTRA POSITIONS IN NEUTRON BANK 0N

INFB FISSION BA.NK SIZE 400

XFB EXTRA POSITIONS IN FISSION BANK 0c

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0. 500B

WTH WEIGHT NIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

* RND STARTING RANDOM NUMBER BB827100001

1 NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

÷ BINARY DATA INTERFACE YES
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.LWT CASK, -5 PWP SODS, SO FWS BASKET, B W/0 SQ/P VIAPlE PITCH.

LOGICAL PARAMETERS. .........

RUN

FL::

SMU

MKU

GNU

FX4U

MEH

CKH

FMH

HHL

AX.E

XS2

X-AP

PKI

PIRE

E:':ECUTE PROBLEM AFTER CHECIR]G DATA

COMPUTE FLUX':

COMPUTE AW'S UNIT SELF-MULTI PLICATIOII

COMPUTE MATRIX K-ERF TY UNIT IITI.IBER

COMPUTE ,COFACTOR K-EFF BY UIIT IINIUBER

PRINT FISS EOD SMATRIX BY SUIT NJt-IBER

COMPUTE MATRIX K-EFF BY HOLE IILRBEP.

COMPUTE COFACTOP K-EFF BY HOLE NIUM4BER

PRINT RISS PROD MATRIX BY HOLE I(UMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT ]-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE ]:-SECTIONI

PRI NT MIXTURE ANGLES & PRC'BABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIOrJS

YES

XIX

RIO

HO

NO

110

IIC-
110,

NO

NO

TIC

PLT

FEIl

NUB

MP1R

CKP

FMR

HAL

FAR

,'AS

FAX

PWT

PRM

BUG

TRK

PLOT PICTURE MAP(S) IC

COM-IPSTE FIS1011 DElISITIES 110 - -

COMPUTE ISU-EAS I AVU EISSI1 GROUP TEs -

COMPUTE DIATR IX K-EFF PY UNIT LOCATIO, l RIO *

cOHMPUTE COFACTOFL K-EFR PY UNIT LOCATIOI N110

PFIlIT FIGS EP.'DL MATSIXK BY UNIT LOCATIOIi NO1

OOIMPUTE IATRIX K-EFF BY ARRAY IJUMEER NO1(

COMPUJTE CO•FA'TOR K-ERR BC; ARRtY' IILIMBER 10* "*

PPRIIT FIBS BROD MATRIX BY ARPRAY NUMBER NO

COLLECT MIATRIX BY HIGHEST ARRAY LEVEL NO10

PRINT F15- BJlD ASS. BC REGION NO ÷*÷

PR.INT FAR. BH GPOp P lO N *

FRIJIT TSEC-ALBEFO CORRELATION TABLES 1l10

PRINT WEIGHT AVERPAGE ARPAY NO1

PRINT INPUT GEOMETRY SOB

PHIlT DESUG INFOPI4ATIOC' NO1

PRINT TFA.CKIIIG IJFr)pdIATIOII NBC'

PRAAMETER INPUT COMPLETED

........ I'S'S WERE USED' PEADINIG THE PARA•METES DATA ........

. ...... .. DATA PEADIJIG COMPLETE T E- ......
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"L.LT CASK, 25 EWP RODS, NO SW? BASKET, 5 W/O UB'3 V.ARIABLE PITCH'

...... AL-0ITIOIIAL INFOR•ATION "...

NIEIBER OF EIIEG" GPO-CUES

N-O. F FISSION SRECTETLI-I SOUR-PE GSEC-SI

JO. OF SCATTERING SJEGLES IN -SEC

ENTRIES/IIEUTBON IN THE NEUTRON BANEl

ELTBIES/IJEUTBOIIJ SI- THE FISSISJ BANE

1EE-IBEF OF MIT STUFFY USEE

LIH-IEE ORF BIAS ID'S USED

NUMTEER OF DIRFEFENITIAL ALBFEOS USED

TOTAL INPUT GEOMETR. REGIRIOS

NUM-BER OF GEOMIETRE REGIONS USED

LARGEST GEOMETRY UNIT rIStIBEF

LARGEST ARRAY NIUP-IBER

21 USE LATTICE GEOMETRY

I GLOBAL ARFASY NUMBEIE

S JOUBBER OF UNITS III THE GLOBAL S

17 -lUMBER OF UNITS IN THE GLOBAL Y

I? DU.BER OF USIlTS III THE GLOBAL Z

I USE A GLOBAL REFLECTOR

I USE NESTED HOLES

I NUTEB R OF HOLES

l0 MACIMUM HOLE NESTING LEVEL

LI USE NESTED ARRAYS

2 TUMBER OF ARRPAYS USED

1 NACIMUN ARRA•Y NESTING LEVEL

DIE.

DIP.

Dip.

I-O

YES

NO

110

10

-S BOUNDARY COI'DITION MIB -P BOUNDARY CORDITIOH MIS P -

÷ +' BOUNDAPY CONDITION BIB -Y BOUNDARY CONDITION MIR -,

** + S TE-AIJREAPY COCIDITION I-lip -7 BOUNDARKY CONEDITION NIPB

'LWT CASE, C5 PWB RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

*** ÷*. • . ... . * ***... ... ... ... ... * ... ... . ÷...... ....÷.* ÷.. . . . . * * •. . ÷

.. TR..SPACE AD SUPERGROUP INFORMATION """ '÷-

*-* SOUS10 BOEP-S IS THE TOTAL SPACE AVAILABLE.

-, 12479 WOFB S WERE USEL FORO NON-SUPEEG-OEUP STORAGE.

* 8551 WupOS OF TTC-E-ASE APE AVAILABLE FOE SUEREGROUPED DATA.

SE97S4 WORSS OF STOPAGE ASE AVAILABLE FOE CONSTRUCTITG THE SUPERGROURS.

* - 74 i-1 WILPDS OF SOPErE APE AVAILABLE TO EACH SUPERGPOUR.

115 WBORES EAE NEEDED FOR THE LARGEST GROUP.

"13 ,' WORDS OF STOFAGE IS SUFFICIENT TO RUN THIS FRORBLEM.

-554 WOPSES OF TOCRAGE WILL ALLOW THE PROBLEE TO RUN WITH ONE SUPEEGREOUB.

7 '-,51 WHERDS OF TOFATE WILL BE USED TO PUN THIS PROBLEM-

* STARTIS Sg ENDING zSEC ALBEE'S TOTAL ...
SUFEPESROE ,SECS GROUP LENGTH LEIJGT LENGTH

* I 1 17 2636 5 1-K55C"

........ 1,, 1 'S WERE USED 11 SUT ERGROUPIJG ........

........ (' 10'S WERE USEE- LOADIIJlY THE LATA ........
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"LWT CASK, E- PWP. SODS, NO PWSR BASKET, t W/O U23B VARIAELE PITCH"

MEDIA BIAS GEOMETRY DESCRIPTIO1I FOR THOSE UNITS UTILIZED IN THIS PROBLEM

REGION tlIE I S

----- UNIT I

PWR FUEL ROD

I CYLINDER I I RADIUS = S.47t10 Z I = .0,000 -Z = -10.000 CENTERLINE IS AT Y = 0,00S00 Y - 0.00000

2 CYLINDER q I RADIUS = 0.4870: += 10.000 -Z -110000 CEIITERLINE IS AT :' 0 = 0.00- 0000

3 CYLINDER 2 1 PADIUS = S.55BE80 1 = I'. jc0 -2 = -10.000 CEIINTERLINE IS AT X = .000(0 Y - 0.00000'

"LWT CASK, B5 PWR RODS, NO SWR BASKET, 5 W/O US35 VARIABLE PITCH"

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED INI THIS PROBLEM
REGION NU.-I ID

." •..... . *.... GLOBAL .. .... ........
UNIT S -----

1 CYLINDER 3 1 RADIUS = 16. 98 +Z = I0.000 -D - -10.000 CENTERLINE IS AT :': = 0.00000 Y = 0.00000

HOLE NUMBER I AT = 0.00000 7 = 0.00000 Z = 0.00000 IS UNIT NUHBER 1

HOLE NUMBER 2 AT K = 01.0000 Y = 2.9016 " Z 0.00f000 IS U1IT NSMBER 1

HOLE NUMBER 3 AT 0 = 2.5301 f = 1.4608 Z 0.00000 IS UNIT NUMBER 1

HOLE NIUMBER 4 AT N = 2.5301 Y = -1.4608 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 5 AT S = 0.00000 0 Z 2). U=0 00 IS UNIT NUMBER I

HOLE NUMBER 6 AT B = -2.5301 Y = -1.4608 Z 0.(0000 IS UNIT NUMBER I

HOLE NUMBER 7 AT X = -2.5'01 Y = 1.46008 Z 0. 0.O000 IS UNIT NUMBER I

HOLE NIUMBER 0 AT S = -2.5301 r, = C.3,25 - 0.00000 IS UNIT NUMBER I

HOLE NUMBER 9 AT X = 0.00000 Y = 5.8433 7 - 0.00000 IS UNIT NUMBER 1

HOLE NIUMBER 10 AT X = 2.5301 Y = 4.3825 Z - 0.05000 IS UNIT NUMBER 1

HOLE NUMBER 11 AT = 5.0603 2 = 2.9210 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 12 AT = 5.0003 0 = 0.00000 Z = 0.)0000 IS USIT NUMBER I

HOLE NUMBER 13 AT 5 = 5.0c03 Y = -2.9210 Z 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 14 AT S = 2.5301 Y - -4.3825 1 - 0.00000 IS UNIT NUMBER I

HOLE NUMBER 10 AT X = ''.00000 " = -1.0843 Z = 0.00000 IS UCIT UMBER I

HOLE NUIMBERE 16 AT X= -2. 5301 Y = -4.3825 Z = 0.00000 IS UNIT NUMBER 1

HOLE INUMBER 17 AT X -5.0003 , -2.1210 U = 0.00000 IS UNIT NUMEER 1

HOLE NUMBER i1 AT X -5.0603 Y 0.00000 Z = 0.LI000 IS UNIT NUMBER 1

HOLE IISIMBER 19 AT X = -5.0603 Y 2.9511 Z = 00000 IS UNIT NUMBER 1

HOLE NUMBER SO AT X -5.0(03 " = .8433 0.000 IS UNIT NUMBER I

HOLE NIUMBER C1 AT X 2.530 1 - 7.3041 BU=S0.':. IS UIIIT NUMBER I

HOLE NUMBER 22 AT X = 7.q001 5 = 1.400 u (.0000 IS UNIT NUMBER 1

HOLE lUMBER 23 AT X = 5.0603 Y = -5.8433 Z 1011010 IS UNIT NUMBER I

HOLE NUMBER 24 AT X = -2.5301 Y = -7.3041 Z `1)0000 IS UNIT NUMBER 1

HOLE NUMBER -O AT X = -7.5904 = -1.4608 Z = .0000 IS UNIT NUMBER 1

2 CYLINDER 5 1 RADIUS = 18.891 +Z = 10.000 -Z -10.000 CENTERLINE IS AT X - 0.00000 - 0.00000

3 CYLINDER B I RADIUS = 33.490 +2 10.000 -z - 1 .000 CENTERLINE IS AT X - 0.0000 1 0 0.00000

4 OSCYLINDER ,I SfD0I US = 30.544 2 - 10 -Z0 = 000 CENTERL IE IS AT : = 0.00000 Y = 0.O07000

5 CYLINDER 7 1 RADIUS = 40.244 Y - 10.00 - -. 000 CE.TERLIIIE I. AT ' = 0.(000 - 0.00000

6 CYLINDER 5 1 R•ADIU = 49.854 +Z = I0.00) -Z = -IL.0U0 CENTELIIHE IS AT L) = 0.00000 1 = C.00100

7 CUBOID 0 1 'S = 49.854 -x - -40.854 + 4 = 19.054 -Y = -49.854 +Z Io .o000 -Z = -10.000
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'LWT CASF:, 25 PWR RODS, NO PUP BASKET, S W/o U235 VAPIABLE PITCH"
VOLUMES FOB THOSE U NITS UTILIZES, IS THIS PROBLEM

UNIT REGION

1 1a

3

3
4

GEOMSETRY
REGION

i

C

3

4
5

UNIT USES

1 5

-1

VOLUME

I.43621E+01 CM''3
5.76429E-01 CM' '3
4.68120E+00 CM-3

1.76387E.04 CM*'3
4.2943HE+U3 CM''3
4.H0740E+04 CH'*-

1.34136E+04 CM''3
.8H453E+'04 CM'-3

3.795C7E+03 CM''3
4.26r99E+04 CM'-3

REGION MIXTURE

1 1
2 9

3

1 3
2 5
3 6
4 5
5 7
6 5
7 8

TOTAL MIXTURE VOLUMES
RE TOTAL VOLUME

I.59052E'U2 CM''3

I.17030E+U0 CM''3
1.76387E+04 CM'3
2.15036E+04 CM''3
4.U8074UE+4 CM''3

8.84563E5U4 CM''3
4.26699E+04 CM''3
1.441(7E+ 0U CM''3

CU4ULATIVE
VOLUME

1.4H36'1E+0N CMI**3
1.94385E+01 CM''3
1.96197E+Nl CM''3

I.8l291E+04 CM''3
2.24235E+04 CM' 3
7.04975E-+O4 CM''3
8.39110E+U4 CM''3
I.52367E+UE CM''S
1.56163E +05) CM-÷
1.98833E-5 CM";

TOTAL VOLUME

3.59052E+02 CM''3
1.44107E+501 CM3
1.17030E+02 CM÷3

.76387E+C04 CM-'3

4.-9436ES03 CM'-3
4.80U740E+04 CMD*'
1.34136E5+H 04 CM "'?
6.84563E+04 CM"?

3.79567E+03 CM''3
4.26699E+04 CM

t
'3

MASS(G)
3. 73844E+ 3
7.67717E+U2
1. 760(4E+04
S. 703U09E+05

5. 45351E+U5

4.259 9E+)4
1.43844E+O1l

MIXTUR
1

32

7

BIASING INFORMATIONT

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOB ALL BIAS ID'S.

........ CS IrS'S WERE USED IN KENlO-V BEFORE TFACHING ........

........ r.n1550 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTIOII OF FISSILE MATERIAL IN THE CORE= 1.80580E-03

START TEPE U WAS USED.

THE NEUTRONS WERE STARTED UNIFORMLY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTERMOST GEOMETRY CARDS
THE FLAG TO START NEUTRONS INl THE REFLECTOR WAS TURHED OFF

KEIJC MESSAGE NUMBER E5-1'05 '''' WARNING, ONLY 2r INDEPENDENT STARTING POSITIONS WERE GENEPATED.

374 ADDITIOIIAL STARTINGG POIINTS WEPE PICKED FROM THE INITAL DISTHIBUTION.

0.45333 MINUTES WERE PEQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.46933 MINUTES.
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'LWT CASK, 25 POR. RODS, NO PNR. BASKET, 5 BOO 3-225 VARIABLE PITCH"

GEr1EK-ATIO
GEIIEPJTION K-EFFECTIVE

;EO1 MESSAGE NUMBER KS- 132

1 S. 17720E-Hl
FENC MESSAGE NU.MBER K5-132

- H. 9311125K-C

KENOI MESSAGE NUlMBER KO-132
3 K. 0l1093•--01

4 5. 42950E-I1
5 6.030H2E-01
6 6.08147E-01
7 5.88029E-01

8 5.6529"E-01
9 6.54057E-013

10 H.H69H4E-BI
11 H.4HE36E-01
12 H.84139E-01
13 H.150134E-01
14 0.19H43E-01
15 6.4BI6BE-SI
16 6.32312E-01
17 5.78563E-01
18 5.70044E-01
S9 6. 5171E-01
20 6.43942E-0l
21 H.52849E-01

6 . B002 8E-01
23 H6.415520-4I
24 H.32490E-0C

25 6.27317E-HI
2r 3.2314IE-01
27 5.2-1499E-BI
28 6.21451E-01
29 6.1586HE-01
30 5.99803E-O1
31 5.79b91E-OI
32 5.81116E-01
32 5.97332E-01
34 S.H4740KE-01
35 F.1764 HE-1
3( 5.60H93E-01
37 5.93069E-01
38 5.93479-S01
39 6.36434E-0l
40 6.22092E-01
41 6.21975E-01
42 6.35'

0
9'E-01

43 6.37146E-01
44 5.5514 E- 01
45 6.12323E-
4 _651_ E 01
47 H.174:3E-Ij
48 6.507 ? E01
49 6.485 8E _01
50 C .1761E 01
51 .32914E -01
52 5.922IlK-01
53 5.745E9E-01
04 C.2l663K-01
55 C .135 0 '1

00 C.14047E-01
57 C.45562E-_1
58 6H83629E-C01
59 5.840n7E-01
E r H.('55 E-_1
61 6. 55602E-01
62 5.56112E-HI
43 6.0527E-I]

04 4.1200KE-HI
45 C.244C2E-01
HO 5.41 2IE-S1
67 5. H2255E--1
68 5.93111KE-H
69 5.809d7E-01
70 6S.0007E-01

71 6.4532GEK-0l]
72 6.3292E_-01
73 5.70951E-NI
74 5.69347E-0B
75 6. 21434E-11
7K 5.52O10E-01

77 5194347K-H1
78 6. ] ý _64 E-
79 6. 1617HHE-01

40 5.913KE-C01
81 5. H'2E 01
82 .170 36E-41
03 5. C4033EK-01
04 4 1H5CE _601

45 5 97377KE-H

07 6.4 Sl0E-K '1

C C ý - C13 HINAC I a21n4E-0o

NAC International

ELAPSED TIME
MINUTES

WARNI IIG .... O IlLY
5. 35500E-01

WARNIING .... O L'
6. E0607E-01

BASNING 1. . .. DICILY
B. 820110 C-O1
7. 58432K-01
8. 32(1OUK-0l

9. 025BOE-01
9. 74833E-O1
I. 05083KE+H
1.1 1767EK+0
I:. 19467EK0O
I . ,6600E+0)
S. 33917EKOH
1. 41333-+0"
1 .48382EO00

I .5250E++0
1. 62033E+0o
1. 69800CE+0IC
1 .77317E0+00
1. 84183E+00
1.91050]+00
1. 9a100E+00
2.0B497E+04
2.213E+0lrl
2.190500+02'
2.33467E+C0
2 . 33617E + C0
3.40850E+0C0
2. 4816r7E+ OQ

2.55667E+00
2.2 6717E+40
2. 70050E+iO
2.77183E+00
2.84233E+00
2.91467E+O0
2. 98333-'+08
3. 05933E+ OH
3. 12943E0+0U
3.20400E+01'
3.27633E+00
3.3458 3E+00
3.4 1717ES00
3.4804040E + 01

3. 554 5 0E+00
3. 13223- +'3 0
3. 700V54KE+HO'f
3. 77 62 E+u'1

3 . 85567 E+
3.927170+00
3. 99583E+00
4 . 06633EK00
4.1 3867E+00
4.2 1 000E+-0
4 .2133E+00
4. 35040K-OH
4 . 41967E+0 .0
4 .4 1.C5-7 E ']
4 . 4S5370 "

4 . (343E+'''
4.7 70983E÷U0
4 .78033E+(IU

4 85167E0+li'
4 .S'317E0t+ 0
4 .55E'K00
5. 06C83E+,0
5. 140''E+-'0
5 1700E+0"

5. 30167E0-O
5.43117E08)
5. 505 3E£]+ CIO
5.,57300EK-O0
5.64267E+00
5. 71217E÷0+0
5.78207E+,0
5. 452330+(00
5 .930UOE000
5.0099-07 E+00

4. 07243KAE+
6. 14517E+KH
6. .17500U-H
IS. 2916'7E+00t
C. 36400+0'0
B 4408 E+00
6 513170 fit:
6. 58833E+0C0

. 66417]7E0+0
J7E1'' r0E+'

6. 7978,E+0

AVERAGE AVG K-EFF MATRIX
1-£EFFECTIVE DEVIATION K-EFFECTIVE

307 INDEFENDEIIT FISSION POINTS WERE GENERATED
1 . 0000HE- O 0. 400000E 0. 040400+WI 00

281 INDDPEIIOOIIT FISSION POINTS WERE GEII0E0TED
1 .40400-00 0 0'- 00000-E00 C . 000000+E00

20 12 DEEPEI)DECIT FISSION POINTS WERE GSENER0ATEO
0.900030K-HI 0.4050000-02' .'. ,00IOE+O00
5 .70970]-01 1.40421E-02 4.4 7000E+0K 0
5.05019E-01 1. 19079E-02 0.0400- E+00
5.91251E-H1 1 1.01301E-02 0. 0OOOE00
5.90C60- Ol 7.873100-03 0. O000E+00
5. 6387E-01 7.68943E-03 0.00C000E+00
5.94054-01 1. 16484E-02 L. 00000E000
5.98068E-I 1. 04209E-02 0.040000E+0
4.403997E-01 1 . 06105E-02 4.0000K-HO
0. 120010-HI 1 .242760-02 40.100040-400

0.12270E-01 1. 124450-0E .O ,0000-EH0
4.12490E-01 1.02831E-02 0. 00000E+0
0.1490E0-01 9.68907E-03 0. 00000£]+00
r. 16225E-01 9. 05528E-03 0. 00000E+00
6.137 1 5E-01 8. 79599E-03 0.O0000E+00
6.10985E-01 8. 668780E-03 0. 00000E+00
6.:112310-01 8.14663E-03 O.O0000E+00
6.130490-01 7.89277E-03 O.00000E+00
r. 15143E-01 7. 75412E-03 0.00000E+00
6.:144240-01 7. 39094E-03 0. 00000E+04
4.15719E-C1 7.147860]-03 0.100000E+04
4. 105000]- I 4.85970E-03 0. 00000+E 00
4. 10970E-01 4. 57158E-03 0.0 j,0400+0
6. 17223E-Hi 6. 29690E -03 0.O0O0OE+0O
5.15834E-01 6. 19743E-03 0.O00000E+00
0.16050E-01 5.95821E-03 O.000000E+00
6. 15885E-01 5. 73568£-03 H. O0000E+00
6.15311E-01 5.55680E-03 0.00000E+00
B. 14082E3-1 5. 50065E-03 0404C00E+00
6.12984E-01 5.42656E-03 0. 00000E+01
6.12479E-01 5.27282E-03 0.0000OHE+0
0.11(ii12K-S1 5 . 17845E-03 .000'0E0-00

. 11705E-01 5. 0224 1E-03 +00000E0 0
0.1 290K-i 5. 09693E-03 0. HOOOO0K+00
0.09806E-OS 4 . 97359E-03 0. 0000OE+00
6.093530_-01 4 . 85469E-03 0. 000000÷+00
6.10085E0-01 4.77805E-03 0. OOOOOE+00
6. 10401E-0I 4. 66134E-03 0. O0000E+00
6. 106900- 01 4.54993E-03 0.OCOOE+00
.1 13070-01 4 E.43400-03 0.000000+00

6. 1938-01 4. 41116E-03 0. 00000+00
0.105850-01 4. 51220K-03 0.0000+00
r. 1 0293E-41 4 . 41021E-03 C. 00000+00
4.0041 9E-01 4.34692E-03 4. 00000E0-0
C. 09997-01 4.252940]-03 4. 00000E+00
6.10472-01 4 .250610 -53 0. 00000E+04
6.11074E-01 4.235810_-03 0. 00000E+00
6. 11405E-01 4.15195E-03 0. 000000E00
0.12314E-01 4. 088920-03 0.900000+0
6.119120-01 4.02642E-03 4. 000000+00
6. 1180E-0- 4.01403E-03 0. 00000E+00
", ] 131 E-0-1 3.94124E-03 4.100000E-00
0.11013E-01 3.86840E-03 0. '20'0KOS+00

115H-1K 300-03 0.424000-HO
S179- 3.07750-03 0. 0C0003E00

C 1344 .926E-03 0. 00000£]+00

Is 12038E001 3. 8790E-03 +0.00000£+00
0 1275E-0 1 3. 8-448E-03 0.00000E+00
6, 134T5K-01 3. 80859E-03 0. 00000E0.0
6 2529E- 01 3 88379E-03 0. 00000E+00
O. 12430E-01 3 82086E-03 0.000000E+00

I'Cl'E-01 3.75873E-03 0.00u00E+O0
6 1 '0 1 '. 7,394E0-03 0. 00000E0+0

-109 40 +1 ' 07000 0.0 50C0.10153-01 3.752390E-02 4. 00O'E+408G.: 1 '85 4E-0]I I {0 8 -0 .011 'IE 0

6 .1C)585E-0] 3. 7 523E03 U~OUOOE÷O0
6.101430-01 3. 72227E-43 0.43000-00
0. 09994E-01 3. 67015E-03 0.00000EKO0
0.10506E-01 3.65264E-03 0.00000-E00
6. 10827E-01 3.61435E-03 0. 00000-+00

. 10392E-01 3. 589520-03 .000000-+00
4409822E-41 3.58493E-03 0. 0000E+O00

. 00981E-01 3.53905E-03 0.000000-00
'.00920E-01 3. 57537E-03 00 0000' 40
'1.09410E-01 3. 53294E-03 0.1('0r+0-02'
6.0)11 -0_111 3. 49759E-03 0.C04040000

u. E0200E-01 3.44340E-t3 0. 00000E+00
0.40880E000 4 . 40065E 03 0.0(0000E+ H'
C. 0C70-0 8 1 3. 36865E-03 0 . 0000IE+00
6.008893E0I 3 32787E-03 'I O0000E ( 00

. 0833E0 01 3. 33,870]0' 0. , OO00 O
08404 40 '49434E 03 010000+00

0. 08330EK01 3 25715 E03 0 C0000E0 0
0.0H8335K-01 321eI5E 03 0: l'000E+0oIO
0.091 -00 00E0' (' 4000+02• 0

.30 5 -2 E -2 10. 0 E +:) 0

MATRIX:': K-EFF
DEVIATION

0. 00040E+04

0.0U0000E0-O

I. I 0 0E÷ 0) 0

H. 0,'0000E+00
0. 0000OE+00
0. 0O0OOE+00
O. 00000E+00
0. _0UOOE+O0
0. 000000E+00
0. 0OCOOK+O0
0. O000E+00

0.00UOOE + 00. 00000E+00
0.'02"30£E+00

0. 00000E+00
0. 0000E+00
0. 00000E+00
0. O0000E+0O
0. 000000+E0
0.OO0000E+O0
0. O00010E+00
O. 00000E+00

0. 070000E+00
0. 00000£0+00
0. OOOOE+O0
0. 00000E+00

0. OOOOOE+00
0. 0OOOOE+0O
0. 00000E+00
4. 'O000E+00+

0. O0000KEO0

0. C nO0 O+8 00
0.0 00000E+O0
0.0000000E+00
0. OOOOE+00
0. 00050E+O0
0. 00000E+00
0. 04000E+04
0. 0001000E000. O0000CE+O0

0.n 0000E+00
O. 000'OE+.00

0.0U00040£+00

0. C' 00000E+0
0. 00000E+00
0.0UU0000+40

0. 00000E+00
0. 0000E+00
0.:00000E+00
0. 000000E+0

0 .02'0C'0E-2010. O00000E+0

0. 00000E+00
0. O0000E-00

0. -OOOE+00
0. 00000E+00

U3 ''OOOE+0HO
I. 130 0 0+04

0I 0004 CC0 E+ 00

0. 040000E+00
C. 00C'CE+0O

U. 00000E+O0

0. 0O00OE+00
.O000OE+00

0. '30000E+00
0. 00000E+00

0. 00000E+00

0. nQOOOE + O0(

8.: OuOOOE +On

0. 00000E0+0
0 .`00000E+00

0. 00+000-+04
0. 00000-+00
0. 00000E+00

0. O EOOOO+00
0.C0ULSU000
I.0U0O(E+O00

0. 0)000E+00
0. 00000E+00

0.001000:0£+04

0.0O0000K-OH

2'. OC'3''00E+0
O. 000000-+00
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89
90
91

93

94
95
90
97
90

101
102
103

5 55'82E-01
r.06546CE - (1

5.7"21E9-01

5.6' 6u 7 IF,- 01
C _ 6 E49E 01
6. IC 44E E-0 1

5 7"211E-'1
5 1 'l E _r'I
5. 807E-011

.1301 E-,01
.02 8 E-0]I

1.1-•9E-01

C. 131q E-_ul
6. 0874?E-01

C. 07567E00

6 94617E+UU

7.02133EF+'00
7 09083E+O0
7 165008+0'
7. 23550E+LiO
7j 30233E+,0
7 , 37E511E+0
7 4473,E+00
7. 5 17 50uE + t7 ,i7587E+'00

7 C5383E+LU

'7 15'7 03CFE+u07.,72730E+00
7. 79507F+00-
7. 9 4 3 37E+ 00

6. 0963E-01
6.08935E-03
6. 06597E-01

6.08131E-01
6 08263E -01
C. 08244E-01
6. 07923E-01
6. 0791 9E-01
6.07529E-01
r.07594E-01
6.07546E-11
6. 07580E-01
6.07022E-01
6. 07084 -0 1
6.07101E-01

3.353282-03

3.26516E-03
3.245978-03
3.24332E-03
3.210201-03
3.17518E-03
3.05724E-03
3.1-518E-03
3.10568E-03
3.07383E-03
3.04235E-03
3. 01134E -03
3.03253E-03
3.00269E-03
2.97286E-03

0. 00000E+00

0.90000E+00
. OOO50E+00

0. 00000E+00
0. 0:0000E+00

0. 00000E+00

0.0000 OE + 00

0.00000E+00
0. 00006E00

0.00000E+00

0 . I I'': ý108+ (l00.000008E+÷00
0.0 C:000E0+00
0. O00005+ 00

0. O0000 8E+00
0. C000('0OCE+00
0, 00000E+00

('0(.7('E+ 00

0. 0(0000+ 00
0.000008 g+ 00
C'.0 C'O'10(' + 00
C' . C'0'nOOE + 05n
9.5,050080E+0

KENO MESSAGE NU14BER E5-123

NAC International

EX'ECUTIO TERMINATED DUE TO COMPLETION OF THE SPECIFIED 0UMBER OF GENEP.ATIONS.
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"LWT CASK, -5 PWR RODS, 10 PWR BASKET, 5 W/o M235 VARIABLE PITCH"

LIFETIME = 0.18556E--04 OR -P .0041E-S0 GEIEPATOION TIME = 1.16144E-04 + OR - 8.15332E-07
NU OAR = 2.42957E+00 OR - 0.55042E-04 AVERAGE FISSION GROUP = 2.38494E*0] I OR - I.41599E-02

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 6.2689(E-02 + OR - 8.45492E-04

SO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

0.60726

S0G0771

0. 00776

0.60775

0.60796

0.C0841

0. G0792

0.60783

0.60741

0.60656

0.60595

0.60529

0.604)23

0.60461

0. 60567

0.60434

0.60477

0.60238

0.60103

'7. 59916

0.60032

0.59869

0.60159

0.60027

0-59595

0.59867

0.60031

" OR

" OR

+ OP

" OP,

+ OR

+OR

*OR

" OR

" OP.

+ OR

" OP,

+ OP

" OR

+ OR

+ OR

" OR

" OR

+ OR

+ O,

+ OR

+ ORP

+ OR

+ OR

+ ORP

+ OR

+ OR

+ OR

67 PER CENT
DEVIATIION GfN FI DE6CE INTERVAL

- 0. 00300 0. 60421 TO 4. 61420

- 0.00290 0.60471 TO 0.6]171

- 4. 0'302 0. 60473 TO 0.61078

- o. -14344 :. 00470 TO (.4 1081

- '. 00306 0.- 048 TO 0 .4.114

- 4.00243 0.60533 TO 0.41140

- 0.00307 0.60401 TO 0.61100

- 0.40311 0.60472 TO 0.61093

- 0:00311 0.60429 TO 0.61052

- 0.00303 0.60353 TO 0.60059

- 0.00314 0.60280 TO 0.00609

- 0.00322 0.60207 TO 0.60851

- 0.00334 0.60068 TO 0.60757

- 0.00354 0.60100 TO 0.60015

- 0.00372 0.60104 TO 0.60939

- 0.00394 0.60040 TO 0.60928

- 0.00414 0.60063 TO 0.0610A

- 0.01430 u. 59808 TO 0.600:6q

- 0.00400 4.05943 TO 0. r0063

- 0.,j0438 0.59477 TO 0.60354

- 0.00459 0.59573 TO 0.60492

- 0.00497 0.59371 TO 0.60366

- 0.00540 0.59620 TO ().60099

- 0.00655 0.59372 TO U.00683

-)0.00620 0.58q75 TO 0.60215

0.00613 0.59254 TO 0.60479

0.00972 0.59059 TO 0.61n004

95 PER CENT
CONFI D0NCE INTERVAL

0.60127 TO 0.61320

4.60172 TO 0.61370,

0.60171 TO 41.61361

0.00164 TO 01.01387

0.60100 TO 0.01412

0.60225 TO 0.61457

0.60177 TO 0.61407

0.60161 TO 0.61404

0.60118 TO 0.61363

0.60051 TO 0.61262

0.59966 TO 0.61223

0.59885 TO 0.61173

0.59754 TO 0.61091

0.59754 TO 0.61169

0.59822 TO 0.61311

0.59646 TO 0.61222

0.59649 TO 0.61305

0.59377 TO 0.01099

0.59083 TO 0.61023

0.59039 TO 0.60792

4.59114 TO 0.60951

4.58674 TO 0.60863

0.59080 TO 0.61238

0.58717 TO 0.61338

0.58354 TO 0.60836

0.56642 TO 0.61092

0.58086 TO 0.61976

99 PER CENT
CONFIDENCE INTERVAL

1.59827 TO 6.61606

0.59873 TO 0. ;16t9

).59868 TO 0.01403

0.59659 TO 0.01002

0.59872 TO -. C1724

0.59917 TO 0.01765

0.59870 TO 0.61715

0.59851 TO 0.61715

0.59807 TO 0.61674

0.5974A TO 0.61565

0.59652 TO 0.61538

0.59563 TO 0.61495

0.59420 TO 0.61420

0.59400 TO 0.61522

0.59450 TO 0.61683

0.59252 TO 0.61616

0.50236 TO 0.61710

0.5894"7 TO 4.61530

0.56723 TO 4061482

0.58601 TO 0.61231

0.58r545 TO 0.61411

0.58377 TO 0.61361

0.58540 TO 0.61778

0.58061 TO 0.61993

0.5773,1 TO 0.61450

0.58029 TO 0.61704

0.57114 TO 0.62948

104BER OF
HISTORIES

4:00':'

2100

e2400

38001"

06406

36406

376001

37200

360:0

36400

34400

32400

30400

204 ("'126400

1r4 00

24400

22400

20404

10400

1640'r

14400

12400

1040It

6400'

440':'

2400
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

PLOT OF AVEPAGE K-EFFECTIVE BY GENERATION RUN.
THE LIUE REPRESENTS K-EFF = 0.6073 + OR - 0.0030 WHICH OCCURS FOR 103 GENERATIONS RUN.

0. 5629 0. 5906 0). 6184
I ------- I ------- I ------- I---
I
+

+

+

85 +

Ž0 +

35 ++

I

III

Rc, +

'75C

5 0 +

II
II

I I
I I

II

II
II

II

II -

II

II
II

I I

I I
I I
II
I I
I I
I I
IT
II
II

II
II *

II
II
II *

II

II

II *

II *

I '

IS
II -

II -

II -

II -

II
II
II

II
I'

II
II
I 5'
II
II
II
II
II *

II
1 '1
I-
5-
I '1
II -

I 'I
51
O *I

II '

II

II -

II -

II I
II I
II ' I
II I
II I

II I
II I
II I

II I

II I
II I

I
I

1
I
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

GROUP FISSION
FPACTION

S +q0014

2 0.0115

3 0.0117

4 0.0047

5 0.0017

c 0. 013

7 0.001)

P 0o. , ,

0 0.0011

10 0.0024

11 0.0051

12 0.0062

13 0.0063

14 0. 0052

15 0.0010

16 0.0009

17 0.0013

18 0.0015

19 0.0020

20 0. 0061

21 0. 0049

0. 0.0133

23 0.0851

24 0.2434

25 0.2251

26 0.2699

27 0. 0820

SYSTEM TOTAL =

ELAPSED TIME

RAIl DOM NUMIBERB-

UNIT REGION FISSIONS

1.161130-03

7.01126E-03

7. 19484-0i3

2.82930E-03

1.01685E-03

7.72662E-U4

6.27492E-04

5.224207E-04

6.47597E-04

1.44552E-03

3.11237E-03

3.75062E-03

3.84031E-03

3.15665E-03

5.91114E-104

5.41851E-04

8. 037768E-04

9.01252E-04

1.22418E-03

4.88855E-03

2.95337E-03

6.092120-03

5.16556E-02

1.47805E-01

1.36676E-01

1.63912E-01

4.q979200-U2

6.07262E-U0

7.P6533 MINUTES

16DE4F7176['87

PERCENT
DEVIATION

6.8016

2.7409

2. 6033

3.1388

2.3549

1 . 9853

2. 3255

3. 1331

3.4079

3.5593

3.6134

4 .0647

4. 3839

4. 1710

7.7815

8.1764

11.7H90

13.2285

10.4069

5.34e6

7.9215

5.1373

1. 6624

1 . r'804

1.0379

1.2141

2.2488

0.4937

ABSORPTIONS PERCENT
DEVIATION

1.410850E-03 4.5943

4.686190E-03 1.7423

2.96r174E-03 2.522

1.34854E-03 3.,0296

9.47095E-04 2.0780

1.22760E-03 1.0526

1.08051E-03 1.9573

1.32910E-03 2.5545

1.99941]E-03 2.8600

3.33204E-03 2.9680

5.75020E-03 3.0300

6.04935E-03 3.3493

6. 885240E-03 3.4473

1.01914E-02 3.0251

2.56750:E-03 3.7314

1.74955E-03 3.8844

1.25184E-03 0.1496

1.15433E-03 6.465(

1.99020E-03 4.6794

8.15507E-03 2.0046

3.74379E-03 38.325

9.89744E-03 2.5451

7.75125E-02 0.7161

2.28168E-01 0.4195

2.18079E-01 0.3868

2.88964E-01 0.4041

1.07512E-01 0.00A55

9.99064E-01 0.1233

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.01001'JE:0+ 0 0. O00u

0. 000000E+0 0. 0000

0. 100000E 00 0. 00u0

0.'0000O-*00 0. 0000

0.000000-00 0.0000

o1.oooooo(oo 5.000

0.01000E+ 00 0. 0000

-0. 0E000+ 00 0. 000

0.00000E+00 0.0000

O.OOOOE+0U 0. 0000

0. 00000E+00 0. 0o00

0.00000E+00 0.0000

0. 0000OE+00 0. 0000

O.O00000+00 0.0000

0. 0000OE+00 0. 0000

0.O00000EO0 :.(0000

0. 00000E+00 0.0000

0. 000000E00 0. n0000

O.000000+00 0.0000

0. 00000E+00 0. 0000

0. 00000E+00 0.0000

0. 00000E+00 0.000,

0.00000-00 0.0000

0. 00000E+00 0. 0000

0. 00000E00 0. 0000

0. 00000E+00 0. 000

00. 00,,El 00 0. 0000

0.00000E+ 00 0.0000
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"LWT CASK, 25 PWR RODS, NO0 PWR BASKET, 5 W/O U235 VARIABLE PITCH"

FREQUENCY FOR ENIEPATIONS I TO 103
U.5410 TO 05610
0.6610 TO 0.5 10 .............
0.5010 TO 0.6010 ............
0.1,10 TO 0.6210 ........................

0. 210 TO 0.6( 10 ....... .....
0.6410 TO 0.6610 .......

0(610In TO R.F8 1
0. 0 I " TO .7010

FREQUENCY FOR GENIEPATIOIJS 29 TO 103
0.5410_ TO 0.5610 .......

05G I0 TO 0.5.10
0'. 510 TO 0. 6010 .......
0.6C01 TO 0.210

0.o6211 TO 00 ( 410 ......
0. 6411 TO 0 .; I1r ......

0.6610 TO
0.6310 TO

0.6o10
117010

0.5410 TO 0.5610
0.5610 TO 0.5810
0.5610 TO 0.6010

0.6010 TO 0.6210
0.6210 TO 0.6410
0.6410 TO 0.6610
0.6610 TO 0.6810
0.r810 TO 0.7010

0:5410 TO 0.5610
0.561 0 TO 0.5810
0.5810 TO 0.6010
0.6010 TO 0.6210

0.6210 TO 0.6410
0.6410 TO 0.6610
S.6610 TO 0.6810

q.601U TO 0.7010

FREQUENCY FOR GENEPATIONS 54 TO 103

FREQUEINCY FOR GENERATIONS 79 TO 103

CONIGR.ATULATIONS! YOU HAVE SUCCESSFULLY TPAVEPSED THE PERILOUS PATH THROUGH KENO V III 7.85533 MINUTES
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Figure 6.6.4-3 CSAS Input/Output for NAC-LWT with 25 BWR Rods - Most Reactive
Normal Condition Configuration

PRIMARY I" MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

BWR RODS, NO BASKET, VOID EXTERIOR, GAP VOID
27GROUPNDF4 LATTICECELL
Ul- E 0.9S 293.0 92235 5.09 89 ' 0 2 END

ZIRCALLOY - 1 .01 293.'0 EOD
H-O 3 1.0 293.0 END
AL 4 1.0 293.0 END

S$304 5 1.0 293.0 END
PS I 1.r 293.0 EHD
H•O 7 1 . 0293.0 ERND
O.0 6 5 293.0 END
H-0 9 1.UE-20 293.0 END
ENS CLMP
TRIA NGPITCH 3.69059 I.2446 1 3 1.447) 2 1 E650 0 ROD

'LWT CASK, 25 BWR RODS, NO HWR BASKET, 5 W/O 0235 VARIABLE PITCH
READ PAPAS! RUN=YES PLT=NO GEN=103 NRO=4,0 END PARTAM
READ GEOM
UNIT 1
COM= "BWR FUEL ROD"
CY'LI NDER 1 1 0.62230 2P10.0
CYLINDER 9 1 0.63250 2P10.0
CYLINDER 2 1 0.72390 2P10.0
GLOBAL UNIT 2
CYLINDER 3 1 16.9863 2PI0.0
HOLE 1 .0000 .0000 .00D00

HOLE 1 .0000 3.6905 .0000
HOLE 1 3.1960 1.8453 .0000
HOLE 1 3.1960 -3.8453 .0000
HOLE 1 .0000 -3. 6905 .0000
HOLE 1 -3.1960 -1.8453 .0000
HOLE 1 -3.1960 1.8453 .0000

HOLE 1 -3.1960 5. 5358 .0000
HOLE 1 .00D0 7.3810 .00')0

HOLE 1 3.1960 5. 5358 .0000
HOLE 1 6.3920 3.6905 n0000
HOLE 1 6.3920 .0000 .0000

HOLE 1 6.3920 -3. 6905 .0000
HOLE 1 3.1960D -5.5358 .0000

HOLE 1 .0000 -7.3810 .0000
HOLE 1 -3.1960 -5.5358 .0000
HOLE 1 -6.39D0 -3.6905 ,0 .0O
HOLE 1 -6. 3920 .,0000 . (000
HOLE 1 -06.3920 3.6905 . 0000"

HOLE 1 -6.3920 7. 3810 .00"o

HOLE 1 3.1960 9.2263 .0000

HOLE 1 9.5879 1.6453 . 0000c
HOLE I 6.3920 -7. 3810 .0000
ROLE 1 -3.1960 -9.2263 .0000
HOLE 1 -9.5879 -1.8453 .0000

CYLINDER 5 1 19.8913 2P10.0
CYLINDER 6 1 33.4963 2P10.0
CYLINDER 5 1 36.5443 2P10.0
CYLINDER 7 1 49.2443 2P10.0
CY LINDER 5 1 49.8539 2P10.0
CUBOID 8 1 4P121.92 2P10.0
END GEOM
READ BOUNDS ALL=MIR END BOUNDS
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.71 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 7.03 (SECONDS).

SECON71DARY MODULE 000009 HAS BEEN CALLED.

MODULE 0000109 IS FINISHED. COMPLETION CODE 0. CRU TIM4E USED 231.51 (SECONDS).

MODULE C5AS25 IS FINISHED. COMPLETION CODE 9. CPU TIME USED 242.27 (SECONDS).
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cccuCcccccC S5SSSSSS
cc CCCCC ccCC SS SSSSSSSSS5

0C- CC S SS
0- SS
cc SS
CC SSSSSSSSCSSSS
cc S SSSSSSSSSSS
CC SS
Cc SS

cc cc SS SS
ccccCcccccccc SSSSSSSSSSSSS

ccccccccccC SSSSSSSSSSS

SSSSSSSSSS0 CCcccCcCccc
SSSSSSSSSSSS Cccccccccccc

55 55 CC CC
5S CC
SS CC

5SSSSSSSSSSS CC
SSSSSSSSSSSS CC

SS CC
SS CC

SS SS CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC

50 55 1111
00 O0 11
00 00I 13
00 00 11

0 0 00 11

00 00 11

00 00 0 1
0000 00 11111111

0000000 11110111

ii 44
.11 444

11i1 4144
11 44 40

11 44 44
11 44 44
11 44 44
11 444444444444
1 1 444444444444

11 44
11111111 44
11111111 44

November 2014

PSAAkAAAA
A'SASAAAPjA

AA AA
AA AA
AA AA

ASAAAAAAAAAA

AA AA
AA AA
AA AA
AA AA
AA AA

AAAAAAAAA
PAAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAPAA
AAAAAAAAAAAAA

AA AA
AA AA
AA AA
AA AA
AA AA

//
//

//
//

//
//

//
//

//
//

//
//

SSSS3SSSS5S

5 SS
SS
SS
SSSSSSSSSSSS

SSSSSSSSSSSS
SS
S S

CS SS
SSSSSSSSSSSSS
S SSýSSSSSSSS

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

n )00 00 0u000 00

0055s5 on0

00 00

O0 0o

000000000

555555555555

5555,55555555

LL

55
55

L5

5555555 55555
5555555555555

5L
55

55 5 5
5555555555555
55555 55555 5

22

2222 222

SEFESESEESESE
SEEESE SEE SEEE
EE
EE

2E
SEES ESEE S
EEEESEES S
EE

EE
EE
EEEEEEEEEES SEEEEEEEEEEEEE

0660606666660
66660460666600
6c

66
CC606060G066
6666666666666
66 66
66 66
66 66
6666666666666

66666666666

33333333333
3333333333333
33 33

33
33

333
333

33
33

33 33
3333333333333
33333333333

5555555555555
5 5•5 555555 5505

55

55
555555555
555555555555

55
55

55 55
55555 55 555555
55555555555

F'PPPFP5PPSPP
P PPSPZPPPPP0 PS
PP P'F
PP PP

PP PP

P PP PPPPPPPPPP
P PP P PPPPPPPP
PP
PP
PP
PP
PP

//
//

//
'I

I,
'I

I,

5000500'
5O00053(000

r55C 0000 00

00 O0

00 00
O0 O00

00 O0
00'0000
0000000

44
444

4444
44 44

44 44
40 44

44 44
444444444444

4444444444444
44
44
44

cccccCcCC
CCC COCCO 3CCC

CC CC

CC
'c
cc

cc

cc
cc cc
CCCCCCCCcccC
CCcCCCCCCCCC

(0005000

000005o0 C 0

50 00

05, 0000 00
00 00
00 00
00 O00

000000000
0000000

11
311

1 111 1
IIi1i
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SSSSSSSsSSSS5
SS SS
S SS

SSC
SSSSSSSSSSSS

SSSSSSSSSSSS
SS
SS

SS SS
SSSSSSSSSSSSS

SSSSSSSSSSS

CCCCCCCCCCC
CCCCCCC C CCCC C
CC CC
CC

C

CC
CC

CC
cCC

CC CC
CCCCCCCCC CCCC

CCCCCCCCCCC

AAAAAMA

AA A

AA AA

AA5 AA

A-A A
A-A A

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

LEEEEEEEEEEEEE
FEEEEEEEEEEEEE
EE
EE
EL
EEEEEEFEEEE
EEEEEEEEE

EE
EE
EE
EEEEEEEEEEEE
EEEEEEEEEEEEE

PPPPPPPPPPPF
PPPPPPPPPFPP P
PF PP
PF PP

PPPPPPPFPPPPPP

PPPRPPPPPFPPP
PP
ppp ppppppppp
Pp
PPPP

CCCCCCCCCCCC
-C CC CCC CCC

ýcC CC

CCCCCCCC

CCCCCCCCCCC

PP0kPROGR VERIFICATION INFOP.PIATION ....

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROrPAMI CAS

CREATION DATE: '3/OS/96PR

VOLUbMEI: ENG

LIBRARY: G:\SCALE43\WIN_NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1 ....

JORNAME: SCALE-PC

DATE OF EXECUTION: 01/06/00

TIME OF EXECLTIOIJ: 14:53:41
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BWR RODS, 11O BASKET, VOID E:XTERIOR, GAP VOID

.... PROBLEM PARAMETERS ....

I 277GROUFNDF4 LIBPJARY
Ma:: 9 MI XTUPES
MOO 9 COMPOSITION SPECIFICATIONS
IDM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE u 0/1 DO NOT READ/READ OPTIONAL PAR-AMETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION.

SC U02 STANDARD COMPOSITION
MY I MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
q2235 5.O00' WT::
92238 95.000 WThr

R01E 2.00 ATOMS/MOLECULE

END

SC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.5EOS THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC H20 STAIN ARD COMPOSITION
MD: 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

ENID

SC AL
Ma:
VF
ROTH
NEL
ICP
TEMP

EIIO

-C SS304

VF
ROTH
IEL

ICP
TEMP

END

SC PH

VF

ROTH
NFL

ICP
TEMP

EIlD

S,-C H2O
M4::
VF
ROTH
NEL
ICP
TEMP

END

SC H20

1001 2.00 ATOMS/MOLECULE
RH16 1.00 ATOM/MOLECULE

STANIDARD COMPOSITION
4 MIXTURE NO.

1.0000 VOLUME FRACTION
2.7020 THEORETICAL DENSITY

I NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

STAIIPARD COMPOSITION

5 MIXTURE No.
1 . 0000l VOLUME FRACTION
7.920, THEORETICAL DENSITY

4 iNO. ELEMENTS
0 -/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
24304 19.000 WTS

25055 2.000 WTX

20304 68.500 WTS
"J34 9.50OO WTý

STASIDAP.D COMPOSITION
6 MIXTURE NO.

10.0 0 VOLUME FP.ACTTOII
11.3440 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
80.009 1 .00 ATOM/MOLECULE

7

293. OR

1001
1c01E

STANIDARD COMPOSITION
MIXTURE NO.
VOLUME FRACTION
THEOORETICAL DENSITY
NO. ELEMENTS
0/1 MIXTURE/COMPOUND

DEG KELVIN
2.00 ATOMS/MOLECULE
1.00 ATOM/MOLECULE

STANIDARD COMPOSITION
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M":
VF
POTH
NEL
IC P
TEM P

END

SC HO0

VF
ROTH
NEL
ICR

TEMP

END

E MI XTURE NO.
P. 0 0 VOLUMIE FRACTION
0. q98& THEORETICAL DENSITY

SNO. ELEMENTS
1 '/1 MIXTURE/COMPOUND

-- 3.'0 DEG KELVIII
1J ,I ATOMS/MOLECULE

I " J ATOM/MOLECULE

STIPDARD COMPOSITION
H9 I M TURE NO1.

0. 0000 VOLUME FRACT ION
P H9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 5/1 MIXTURE/COMPOUND

'9 3 .0C DEG KELV IN
1001 2.00 ATOMS/MOLECULE
8016 I.00 ATOM/MOLECULE

.- PROBLEM GEOMETRY ""

CTP TPIATJGPITCH CELL TYPE
PITCH 3. r90 CM CENTER TO CENTER SPACING
FUELOD 1. 2144, CM FUEL DIAIMETEP OP. SLAB THICKINESS

MFUEL 1 MIXTURE 110. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.4478 CM CLAD OUTER DIAMETEP
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 5.TH50 CM GAP OUTER DIAMETER
MGAP 9 MI::TURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL
7ONE S IS GAP
7OIE 3 IS CLAD

ZONE 4 1S MOD
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BWR RODS, NO BASKET, VOID EXTERIOR, GAP VOID

. . . . . . . . . . . . . . . . . . - - . . ... . . . . . . . . . . . . . . . . . . . ..... .....

....... . ........DATA LIBPRAY INFORMATION .......

UNIT VOLUIIE
* - NUIMBER DATA SET Il1,11E NAMI UNIT FUIlCTIOIJ.-- ---- ------.----.-

89 G:\scale43\DATALIR\RFTR9F00 STANDARD COMPOSITION LIBRARY

62 G:\scale4l\D'ATALIR\FT82Fu'1 CPOSS SECTIOI LIBRARY

1I D:\dcn\IYR23-1.3SR\BROIIZ2D\FTIIlFl0 SHORT CROSS SECTION LIBRARY

90 D:\dcn\260123-1.3 R\BRONZ2D\FT90F001 INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : RB

DATASET NAME :G:\sca1e43\DATALIB\FT89FBRRS-

LIBRARY TITLE: SCALE-4 STAIIAPD COMPOSITION LIBRARY
5.77 STA•IDARD COMPIOSITIONS, 490 NUCLIDES

B9 ELEIIEIITS WITH VARIABLE ISOTOPIC DISTRBUTIOIIS.

CREATION DATE: 6/3R/PS

-CROSS SECTION LIBRARY DATA

UNIT NUIJBER : R2

DATASET NAME : :\scale43\DATALIB\FT82FO01

LIBPARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
* * * BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/12/94

L.M.PETRIE - ORNL

........ 0 IO'S WERE USED BEFOPE READING KENO V DATA ........

........ C'S IC'S WERE USED READING THE KEAO V FARAMETER DATA ........

--......... .S... ATA READING COMPLETE. ...............

........ N IO'S WERE USED PREPARING THE KENO V INIPUT DATA ........

........ S IO'S WERE USED LOADING THE REND V DATA ........

........ 1) IO'S WERE USED LOADING THE DATA ........

........ 0 IO'S WERE USED CHECKING THE REND V DEOPIETRYi DATA ........

..... RESTART DATA BAS BEEN WRITTEN ON UNIT 95 .

........ 0 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ C) IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONITROL MODULE CSAS25 IS COMPLETE.

0
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EE
EE
EEEEEEEEE
EEEEEEEEE
EE

EE
EE

LLLLLLLL EEEEEEEEEEEEE
LLLLLLLL EEFEEEEEEEEE
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2000000 666666666666r
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00 66
00 66
00 66666666666b
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00 66 66

00 66 06
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00000 666666'6666
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'5555555 33333333333

VV "V

WV W

•vV

vl o

pppppppppppp
ppp~ppppp~p~pp
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* "LWT CASK, -- BWP FODS, 1IG 1WIR BASKET, 5 W,/0 US VOAF IABLE FITCH"

... .. ... .. ...... - -I4 RIG PA A4E R ..... .... ......
1J1R150510 SPARA1ETERI

- • ÷ TI4E I-VIC.M1I-I PF.O"LEI1 TIME MIIN) 55.

• "* TEA TIlE PEP GENEIKATIull (MII N).55

- GENII F.IIUBEF OF GNEBEATIOIJS 1035

S11PG JNKIIBER PEP GEIIEFATION 40' )-

N 11SFM IIUNBERF OF GENEFI.TIOIS TO BE SKISPED- 3

E IE,[ BEGINNI .I, EIIJEPATIO11J NTJIIBEF. 1 -

PES GEIIEFATIOSS B.ETWEII CHECRSPINTS C1

* I D UISBTEEF (SF EKTP.A I-[I CRCOSS SECTIONS 1

.. IISK 'EI)TROI BANK SIZE 421

:15B EK'TFA FOSITIGIIS IN NEUTRON BAIIFK S

H" IJFB FISSION BANK SIZE 400C,,

X FB EXTRA ROSITIONS IN FISSION BANIK U

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0. 500,0O

1WTH WEIGHT HIGH FOR SPLITTINS 3.n000'*)n

WTL WEGSHT LOW FF. PUFSSIAII ROULETTE 0.3333

SRNE, STARTINEG AlEOM SF1Il ERL-IE BBF2Sl7II)001

* lINB II-UMBEF OF D.A. BLOCKS ON UNIT X 500

÷** ENL LSIIGTH 'SRF D.A. BLOCKS OIl UNIT P 112

* ALDJ 1125 GE CALCDLATIC'UI FOPWAP,

INPUT DATA WRITTEN OIl RESTART UNIT NO1

7BNARY DATA INTEPFACE YES
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... ... ... ... ... ... ....... .+ ,•... . ... - - ........... . . .. . ....... ..... ............... . ......... ..........

.. "LWT CASK, )S BWR RODS, NO C HE BASKET, 5 W/0 US25 VARIABLE PITCH ..

.....LCOICAL PA METEP.S -- . ..

FUN

FL:-:

I-BK'S

CKU

FMU

MKH

,EKH

F74H

HHL

35 1

MSR

Rb: I

PIL

EXECUITE PROBLEM AFTEP CHECKING DATA

COMPUTE FLU:-

COMPUTE AVGS UNIT SELF-MULTIPLICATION

COMPUTE MIATPIX: K-EFF BY USIIT NUMBER

-OMFUTE CORACTOR K-EFF BD UNIT NUMIBER

PRINT FISS PROD MATRI:K BH UNIT NUMBER

COMPUTE MATRIX, K-EEF BY HOLE NUMBER

COMPUTE COFACTOP K-EFF PY HOLE HIUMBER

PRINT FISS PR.OD 0PATBIX BY HOLE NU1MBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

FPINT ALL MIXED CROSS SECTICNS

PRINT 1-D MIXTURE X-SECTIONS

PPINT 2-D MIXTURE :X:-SECTIONS

P.IINT MIXTURE ANIGLES & PROBABILITIES

PPI.NT FISSION SPECTRUM

PRIINT EXTPA I-L' CROSS SECTIOIIS

CrS

NO

NO

110

NO

NO

NO

NO

NO

11 0

NO0

NIO

NIO

NO

Hr0

NO

110

PLT

FE'N1

SIUB

MKP

CKP

IMP

MKA

CKA

FMA

HAL

FAR

GAS

PAY<

PWT

PG3M

BUG

TRE

PLOT PICTURE MAP(S1

COMPUTE FISSION DlENSITIES

COMPUTE NU-BAR & AVG FI5siON 'ROUS

COMPUTE BIATRIX K-EFF BYT UNIT LOCATION

COMPUTE COFACTOR K-EKE BR' UNIT LOCATIOII

PPINT RISS PROD MATRIX BY UNIlT LOCATIOTI

COMPUTE MATRIX K-EFF BY ARPAX TNUMBER

COMPUTE COFACTOR K-EFF BH AREASf HUMBEP

PRINT FISS PROD MATPIX BY AREAS NUMBER

COLLECT MATRIX BY HIGHEST APRAS LEVEL

PRINT FIS. ASD ABS. By PEGIOI'I

PRINT PAR BS GBOUP

PRINT XSEC-ALBEDO COPRELATION TABLES

PRINT WEIGHT AVEPAGE AREA'S

PRINT INPUT GEOMETPY

PRINT DEBUG INFORI4ATIONI

PRINT TPB.CKIIG RFOUIRATION

110

NO -

NTO
ITO -

NO '-

110

NI'O-

PAPRAMETER INPUT COMPLETED

0........ U IO'S WERE USED READING THE PAPARETER DATA

.......... -+ DATA READING COMPLETED

6.6.4-48NAC International



NAC-LWT Cask SAR November 2014
Revision 42

.LWT CASK, -D BWR RODS, NO BWP BASKET, 5 W/O U235 VARIABLE PITCH" ...

.. . .. ..... ADDITIONAL INFOPJ'IATION.

..' N'SMBER OF ENERGY GROUPS 27 USE LATTICE GEOMETRY NO *

SNO. OF FISSION SPECTRUM SOURCE GROUP I GLOBAL ARRAY NUMBEP S

1* lO. OF SCATTERING ANGLES IN XSECS 2 NUMBER OF UNITS IN THE GLOBAL X DIR. U'''

.. EIITPIES/NIEUTRON IN THE IJEUTROHI BANK 17 NUMBER OF UNITS IS THE GLOBAL Y DIR. 01

* " EIITRIES/IIEUTKON 11 THE FISSION BSANE I0 NUPMBER OF UNITS Ill THE GLOBAL Z DIP..

N - tlUMBER OF MIYTURES USED K USE A GLOBAL REFLECTOR YESD

IJO NUI-BER OF BIAS ID'S USED 1 USE NESTED HOLES NO

NUMBER OF DIFFERENTIAL ALBEDOS USED S NUMBER OF HOLES 25

TOTAL INPUT GEOMETRY REGIONS 10 MX<IMUM HOLE NESTING LEVEL I

NUMBER OF GEOMETRY REGIONS USED 10 USE NESTED ARRAYS NO

LARGEST GEOMETRY UNIT NUMBER S NUMBER OF ARRAYS USED 0

LARGEST ARRAY NUMBER 1 MAN.:IMUNJ ARRAY NESTING LEVEL n

*" +Y.[ HOUNDARY CONDITIGIN MIR -X BOUNDARY CONDITION NIH

+Y BOUNDARY CGOIDITIOIJ MIP -Y BOUNDARY CONDITION MI P.

+Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR .

.. . . . . . . . ...... .. . . . . . . . . . . . . . . . . . . ... . .

"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

SPACE AND SUPERGROUP INFORMATION "I ..

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

12479 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

07521 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99784 WORDS OF STOPAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

K7461 WORDS OF STOP-AGE ARE AVAILABLE TO EACH SUPERGROUP.

1165 WORDS ARE NEEDED FOR THE LARGEST GROUP.

1 - 6K WORE'S OF TOCPAKE IS SUFFICIENT TO RUN THIS PPUBLEI-. ..

WR554 KORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE DUPEKGROUP.

"" ,7KK WORDS OF STOPAGE WILL BE USED TO RUN THIS PROBLEM.

STARTINIG ENDING -SEC ALBEDO TOTAL
S ' SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH ...

* 1 1 27 263r 0 13055

........ S IO'S WERE USED IN SUPERGROUPING ........

........ 0 IO'S WERE USED LOADING THE DATA ........
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MEDIA BIAS
UU11G I EPEGION

BWR FUEL ROD

I CYLINDER

2 CYLINDER

3 CYLINDER

"LWT CASK, 25 BWR PODS, 110 BWR BASKET, t W/O 0235 VARIABLE PITCH"

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZER' IN THIS PROBLEM

----- UNIT I

S = 0.62230 -Z = 10.0:0 -Z = -10.000 CENTERLINE IS AT X = 0.00000

S = 0.63250 Z - I ....' -Z = -10.000 CENTERLINE IS AT :: = 0.00U00

S = 0.72390 +Z = 10.000 -Z = -10.000 CENTEPLINE IS AT X = 0.00000
"LWT CASK, 25 EWR RODS, NO BWR BASKET, 5 W/O17 U235 VARIABLE PITCH"

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

1

9

1

l

1

FADIUS

RADIUS

PADI U

0= .00000

= 0.00000

0= .00000

MEDIA BIAS
NUM IDREG I ON

1 CYLINDER

HOLE NiUIMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE IJIMBER

HOLE NUMBER

HOLE N4UMBER

HOLE NIUMBER

HOLE NUMBER

HOLE NIUBER

HOLE NIUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NM4BER

HYLDE NUMBER

HOLE NUMPER

HOLE NUMBER

HOLE NIBMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

CYLI NEPR.

SCI LINDER

4 CYLINIDER

5 CYLINDER

E CYLINIDER

7 CUBOID

3 1 RADIUS =

1 AT X =

2 AT E =

3 AT Y =

4 AT . =

5 AT X =

6 AT X =

7 AT Y =

8 AT X =

9 ATX=

10 AT =

11 AT X =

12 AT X =

13 AT X =

14 ATX

15 AT::=

16 AT X =

17 AT X =

18 AT X =

19 AT I -

S0 AT X =

21 AT X =

22 AT X =

23 AT X =

24 AT X -

SN AT X =

5 1 PADIUS =

6 1 PADIUS =

5 1 PADIUS =

7 1 RAIDIUS =

5 1 PADIUS =

8 1 31=

16.986

0.00000

'). 00000

3.1900

3.1960

0. 00000

-3.1960

-3.1960

-3.1960

0.00000

3.1960

6.3920

6.3921)

6.3920

3.1960

0.O0000

-3.1960

-6.3090

-6.3920

-6. 39.u

-6. 3920

3.1960

9.5879

6.3920

-3.1960

-9.5879

10.991

33.490

36.544

49. 244

49.854

121.92

+Z = 10.000

Y = 0. 00000

Y= 3.6905

Y = 1.8453

Y = -1.8453

Y -3. Eu5

Y= -1.8453

Y= 1.8453

Y = 5. 5358

Y = 7.3810

Y= 5.5358

Y 3. 6905

Y - 0. 00000

Y - -3. 6905

Y - -5.5358

Y -7.3810

Y = -5.5358

Y - -3.6905

Y- 0.00000

Y= 3.C-505

Y= 7.3810

Y = '.2263

Y = 1.8453

Y - -7.3810

Y -9.)__-3

Y 0 . 453

+Z = 10. (000

+Z 10.000

+Z. 10 000

GLOBAL ... ... * .........
UNIT 2

-Z = -10.000 CENTERLINE 1S AT X = 0.00000

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT INUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 3S UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

7 = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.0)0000 IS UNIT NIUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMIBER 1

-Z = -10.0o0 CEITEPLINE IS AT = 0.0003'0'

-Z = -30.000 CENTEPLIIHE IS AT X = 0.00000

-Z = -10.000 CEITEPLINE IS AT X = 0.00000

-Z = -10.000 CENTEPLINE IS AT X = 0.00000

-Z = -10.000 CENTERLINE IS AT X = 0.00000

+Y = 121.92 -Y - -121.9' -Z = 10).0(.0

Y= 000000

0 = 0.00000

' - 0,00000

Y = 0.00000

Y = 0.00000

-z = -10.000

NAC International 6.6.4-50



NAC-LWT Cask SAR
Revision 42

November 2014

"LWT CASK, 25 BWR RODS, NO BWR BASKET, 0 W/ S235 VARIABLE PITCH"
VOLUMES FOR THOSE UIITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

4

6
7

7

VOLUME

2.43321E+01 CM''3
9.04178E-0I CM''3
7. 78958E+0U) CM''3

S 730HE+H04 CM' '3
4.S2943rE+03 CM''3
4.80740E+04 CM''3

-.34136E+U4 CM''3
6.84563E+04 CM''3
3.79567E+03 CM' 3
1. 03300E+(-6 CM''3

CUMULATIVE
VOLUME

3.43321E+01 CM-3
2.51363E+01 CM''3
3.S9259E+0 CM' '3

1.81291E-04 CM''3
2.24235E+04 CM"'3

7.04975E+04 CM'-3

8.39110E+04 CM''3

1.52367E+05 CM''3
.856163E+05 CM''3

1.18916E+SR CM''3

UNIT USES REGION MIXTURE TOTAL VOLUME

1 25 1 1 6.Y8302E+02 CM''3
2 2 2.01045EE+S CM''3
3 2 2.94739E+02 C'1'3

1 3 1.73060E+14 CM-'3
2 5 4.29436E+03 CM''3
3 6 4.80740E+04 CM''3

4 5 1.34136E+04 CM''3
5 7 H.84563E+04 CM'..,

6 5 3.79567E+0(3 CM''3
7 8 I.Y3300E-H+ CM''3

TOTAL MIXTURE VOLUMES
MIXTUYE TOTAL VOLUME MASSIG)

1 E.3H3_2E+02 CM'-3 I.33363E+-'3
2 1.94739E+02 CM''3 1.27749E+03
3 1.73060E+04 CM''3 1.72744E+04
5 2.Y1536EE04 CM''3 1.70309E+05
6 4H8074SE+04 CM'3 5.45351E+05
7 H84563E+04 CM' 3 683311E'04
8 1.0330E+6R M:-'"'3 2.57777E+04

2 2.01045E+01 CM''3 2.00C77E-19

BIASING INFORMATION

A DEFAULT WEIGHT OF 0S50A WILL BE USED FOR ALL BIAS ID'S.

........ 0 TO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 0.5OH17 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FP-ACTION OF FISSILE MATERIAL INi THE CORE= 5.11540E-U4

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED UNIFORMLY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTEPJ'OST GEOMETRY CARD.
THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER K5-1U5 ..- WARNING, ONLY 15 INDEPENDENT STARTING POSITIONS WERE GENERATED.

385 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

0.45350 MINUTES WERE REQUIRED FOR STYARTING. TOTAL ELAPSED TIME IS 0.46933 MINUTES.
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"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

GENERAT ION

GENERATION N-EFFECTIVE
FEND MESSAGE PLMBER KS-132

1 7.65516E-S1
KENO MESSAGE NUMBER K5-132

2 7.64412E-01

KENO MESSAGE NUMBER KS-132
3 6.19918E-01
4 6.8B459E-01
5 6.q3I79E-0C
6 7.10288E-U1
7 7.07097E-01
8 7.15380E-01
9 6 58122E-01

I0 6.93n95E-Ol
11 7.03366E-01
12 6.93'30E-_0
13 7.18064E-SI
14 7.91370E-01

15 7.11343E-NI
16 7.52201E-0 1
17 6.89461E-01
a6 6.37132E-0V

19 6.94222E-01
20 7.51433E-01
21 7.68996E-01
-- 7.12862E-O0
23 6.30961E-_)S
24 7.22451E-SI
'5 7.513445E-01

26 C.81426K-il
27 7.14532E-01

26 6. 402126-6_
29 6.65960E-01
30 r.91062K-S1

31 7.57552KE-I
32 5.91203K-VS]

33 7.04664E-0V
34 6.89342E-VS
35 6.85905E-O1
36 6.65605E-S0
37 6.803866-S1
38 7.23576E-01
36 7.15526E-01
40 6.23193E-01
41 6.951e0KE-01
42 6.69420E-VS
43 6.81143E-01
44 6.79605E-O "I
45 7.20777E-0S
46 6.89621K-1 1

47 6.36373E-01
48 6.90145E-S1
49 6.551891-E1
50 6.78749E-01U
51 7.12716EK-01
52 7.09477E-01
53 7.09112E-01
54 6.80390EK-0
55 6.96364E-01
56 7.48925E-0V
57 7.03567E-01
58 6.97674E-01
59 6.98240E-01
60 7.03477E-01
61 7.40246E-01
62 6.67649E-01
53 6.53717E-01
64 7.02464E-01
65 7.40766E-1)
66 6.94688E-01
67 7.11041E-O1
68 7.036966E-1
69 7.210287E-0
70 7.02888E-01
71 6.33B7OOE-0
72 7. 5V994E-1.1
73 c.74181E-01
74 a. 0327E -I
75 7.35t14 05E-Of
76 i. 7e234K 4E
77 7. 31130 E-1
70 7 :,1364E6U1
79 7 +44P.iE -ii
80 7 94+45E-05
01 7 51217E-611
62 7. 33qE -6 1
83 ii i.5-i1
64 7.' i5 76- E I
P5 .8483E-8
VS 13 F 6 '1 6 -,Sx 100 H.71'386EVS

67 7.77551E-1 i

N AC 7 -t4et -6f i

NAC International

ELAPSED TIME
MINUTES

WAPN I PG .... ONDLY
4.961567E-01

WARN I NG .... ONLY
5. 20167E-01

WARN I NG .... ON LY
5.62000E-01
5 . 4000E -1
6._6167E-O1
6. 5q0OUE-0 1
1. 9300KE - 01
7. 25 00 0E-01
7.5606VK-5S

7.90833E-O 1
-• 23 o()E-_01

9.55833E-01

9.62:O0E-:1

9. 520006-01
9.63157K-OS

1 .0170u0E+600
1. ,5083E+00
1.088363E+00
SO. ES5OE+0O
1. 14517EK0+
1.17717E+00
1.20917 E+0(i
I. 2421 7E+(il
1. 27517E+00
1. 3010nKE+O
I . 34383E+00
1.37950E+00
S. 41250E+0+O
S. 44450KE+O
1.47 ,33E+Oil
1 .514 UE +8
1.6540`7,0-00
1.54(C17E+00
S. S8808K+00
1.5•13056-00

1.64563E6-0
1. . 6770OE+II
1.70606E+00(
1.743006E+0
1 . 77583E+ (i
1)8 .883E+0 0

1.6045836+00
S .644 5 iK+ Oil)
1. .78506+0U

I .91233E+00
1.. 4250E+00
1. 97633E+00
2.01117E+00
2. 04417E+00
2. 07800E+00
2.1 1263E+00
2. 1 4486E+00
2.1 7786m+00
2.21]67E+00
2. 24467K+00
2 .276767E00
2. 31U05OE+00
1.14167E+00

2. 275 506-00
.40650EO601(

2. 442336+16

2.47533E+00
2. 50733E+ 0
2.54117E+00
2. 57417E+00

.60533E+00

2. 63917E+00
2.C67217E+00
-. 704 17E+00
1-. 73(617E+(00
.. 7C97E÷r00
2:. 0380CE+0n
27.(417E+00

7 5-, 17+ V,

H 1 i 7-ii K +(i

-. •670lK+0ii

+2. 0ii0EV+0U

SI ., 36E +80C

413i ii(I+Oii
H.0i ii8IE+.ii

8.1550 l+08i

3 5700E+08Oi
3.1 O i,2S0EOS

i.iii,0<,ii 8

AVERAGE
K-EFFECTIVE

361 IINDEPENDENT
1 .00000E+00

361 INDEPENDENT
I . (10000E+ 00

290 1NDEPENDENT
6.19910E-01
.:541V9E-01

6.6715E6-01
6.77961E-01
6. 83788E-01
6.89054E-U1
6.84635E-O0
6. 856926-01
6.87656E-01
6.88194E-01
6. 90909E-01
G.99281EK-0
7 .00209E-01
7.03922E-01
7. 02958E 6-01
6.98844E-011
6. 98572E-S1
7. 01509E-01
7.05061E-01
7 . 05452E-OS
7. 01906E-OS
7.02840E-O1
7. 049 106-01
7.03931E-OS
7.:04357E-01
7. 01891)- 01
7.60560E-01
7.0U228E-01

7 . 0(12 ilK- 0 1

1.62197E-01.

7 .01025E-01

7. 08013E-0I
6 . 99452E-_81
7. 01)922`E-61
7.01953E-01
7 . 98503E-01
6.99418E-01
7. (7693E_-OI
6.67289E-01
6. 961868E-01

6. 97424E-01
6. 97247E-01
6. 95894E-01
6. 95769E-01
6.94906EK-0
6.94569E-01
6. 94940E-01
6. 95230E-01
6.95503E-01
6.952136-01
6. 95234E-01
6. 9622K-8E-
6.97452E-O0
6.974556E-01
6.97470E-01
6. 97574E-01
6.98297E-01

. 9779E6-016.9067E0

6. 97154E-01
6.97q46E-01
6. 97797E-01
I. 98001E-01
-. 98087E-01
r. +8418E-VS

0 98484E-01
6 97545E-01
,-. 98308E-102
6 979 r65E-:0
6. +7714E-01

G=. 99665E-01]
7 . 80U4 E-818.961-01.

7.(1761E-111
7 . 010016iE-81
7. 01717E-1
7.02109E -01

7 . r:'2I , -( 1
7. 142110E-01
7. 019.596-61
7 .0'1546E-61

7.02441.-01
7.'1)206E-601

AVG K-EFF
DEVIATION

FISSION POINTS WERE
0.0OOOE00

FISSION POINTS WERE

0.(0000E+O0
FISSION POINTS WERE

O.O000OE+00
3.42704E-12
2.36729E-02
1.99077E-02
1.64845E-02
1.44529E-02
1.29896E-02
1.12990E-02
1.01564E-02
9.10004E-03
8.66765E-03
1.15193E-02
1.06367E-02
1.05247E-02
9.84525E6-03
1.00866E-02
9.47858E6-103
9.40665E-03
9.58056E-03
9.09732E-03
9.35157E-03
8.96514E-03
6.815299E-03
8.49433E-03
8.15861H-03
8.21762C-03

8.01861E-03
7.73437E-03
7.720326-03
7. 40753E6-03
7.22321E-03
7.00670E-03
6.C8748E-03
6.68137E-03
6. 51 1 85E-03
6.36376E-03
6.20336E-03
6.37175E-03
6.20681E-03
6.09293E-03
5. 95616E-03
5.82785E-03
5. 71780E-03
5. 58915E-03
5. 628516-03
5.50621E-03
5.45653E-03
5.35224E-03
5. 254 94 E-03
5.15697E-03
5.06216E-03
4.97236E-03
4.87769E-03
4.86869E-03
4.95270E-03
4.86345E-03
4.77739E-03
4.69544E-03
4.67150E-03
4.62095E-03
4.0161E-03
4.52762H-03
4.50863E-03
4.43790E-03
4.37384E-03
4.30793E-03

4.25606E-03
4.19352E-63
4.23771E-03
4.245966E-03
4.19950E-03
4.14579E6-3
4.12037E-03
4.07332E-03
4.04284E-03
3.99292E-03
4.13271E-43
4.25782E-83
4.23140E-53
4.21426E-r.3
4.17447E-8.13
4.124026-33

4.'7935E-23
4.04654E-0-
4.09766E-03
4.06436E-03

I4ATPR.I2
K-EFFECT IVE

GENERATED
0.0000OE+00

GENERATED
0.000000E+0

GENERATED
0. 00OO0E+00
0. 00000E;00
0. (000l0E+ 60

. 00000E+00
0.00000E600
0. O000006-Ol0
0. 0000E6600
0. 0000OE6-00
V. 0000E+00
0.00000E6+00
O. OOO00EO00
0. 00000E+00

0. O00OOil+O0
0. 00000E+00
0. 00000EO0
0. 0 0000E+O0
0. 00000E+10
0. OO000E, 800. 00000E+00
j0.0n0000 + 50

0.0000E+00

0.60000E+00
U. 06000E+00
0.00000E+00
0. 00006E+00
O.00 OO0E+00

O. 00000E+00
I. 00000E+00

0. 06000E+00
00O00000E+0
O.0O00006+00

0. O0000E +00
0.060'006E+06

0. 00000E+00
0.00006E+00

.0u0000E+00

0.00000o+00
0. 00000E+00
0. 00000E+00
0. 0(1000(0E00
0. 00000E+00
0. 00000E+00
0. 00(0E+00

0. 000OOE+00

0.00O000+00
0.000006+-00

0.0 0000E+00O, OOO00E +00

0. 00000E+00
0.00000E400
O.0OO00E+00
0.00000E+00

0. O000OE+O0
0.00000E+00
O. OOO00E+OO
0.0O00006+00
0. O000006+00
0.00000E+00

0. 00000E+00
O. 0OOOQE+000. 000(OE+00

0. 00000E+00
0. 0OOOE600
0. 006ONE00

O. OOOOOE+00
0. 00000-E+O
0. OVO0(1KE 00
O. O0000E-00
0. 00000E+00
0. O0000E+00
0. O0000060E,0

I,. 08-008E+8)00.0O1000E6+06

0. 000(0E+0
C.0 060 06+E+ 00

0. 000006E+1 0 '
Oi. 50800 1(, + 0i•

0. 0001,8E+0)

0. 08000E6+ 00

0. 0, 000 lE+ (0
6. 00006+÷00

0. 00000E+60

0. 0 13 0C,8E+ ) 0

MATRIX K-EFF
E-EVIATION

0.00000E+00

0. 000006+00

0.00000E+00
0. 00000E+00

0. 00000E+00
0.00000E+00
0. OOOOOE+,OO0. 0000-0+0
0.)00000E+00
O.O00OOE+00
0. 00006E+-0
0. 00000E+00
0. 00000E+00

0. 0 00006E +iS
0. O0000E 00

0 .00060E+ 00
0. OOOOOE+00
0.00000E+00
0. 06000E+O0
0. O00 l(060E+6

0.00000E+00
0. O(i0000E+0
0. 001000E+05(i
0 0ýO000E+OO

0. 000O0(E+00o. 0080COE+0C,,
0. OOO00E+00

0. 0000E+(00
0.00000E+60
0. 10000E+00
0. 0000+108

C, 00V 0 0 E +0 I,

0. 0(000OE+00
0. OO0000E+0
0. OO0O0E+00
0. O0V0E+600
06. 00000E+00

0.0,00O0E+00
0. C,00060E+00
0. 00000E+00
0. 00000E+00
00OO006E+00
0.0OOOOOE+00
0. O000E+00
O. 00006E+00
0. 00000E+00
0.00000E+00
0.900000E+ 00

0 0.000E+00
O. OOOOOE+000
0. 0OOOO+00
u. 00000E+00

0. 00OOE+00
0. 00000E+00
0. 0000OE+00

6. 000 00E+ 0 0
0. 000E00+00
O.0OO500E+00
0.OO00(,E+(,0

O.00000E+00
0. 0000E+-0

0. 00000E+00
0. 000006E+0
0. 0000iE+00
O.00000.-00

0. 000006-E+i0
0.0O00006-00

0. O00001E+0
0. (M0000E+100

O. C00u8IE + I), I

0. OOOiISE+O0
0. O00000E+00

0. I1 0 1166+ _00

0.000006E+00

6. Li0i0OE+0O
0. 60 0.006+00

0. 8000C E+0I

800800 E 6',0l0 . , 0 1 (il E C+ 8

0.0 060i06E+00

0'. 0606600 E+,r

ON )0nrE+,''

0.000, )CIE +0
8 . 0 8 0 81 : E + X1

0- 1 . 0 8 Q8U E + 1118

0. 00000E+0
0. 000KUE +01
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9
90
91

93
94
95
99
97

98
99

100
101
102
103

7.2421uE-U1
7. 44C14E-01
7. 9997E-01
0.49209E-01
r. 91987E-01
9.712199-01

6.779789-01
7. 22040E-01
0.9421GE-01
6, .9477E-01
6. 549E5E-01
7.30407E-91
7. 014 4 5--01
7. 581129-01
7 . 90971E-01

3.39617E900
3.420009E00,
3.45'83E+00
3.497(79,0
3. 5198 3 E+00
3.55267E+00

3.58667E+00
3. 61867E+90
3.65067E+00
3.84509E+09
3.71667E+00
3.74683E+00
3.779099+00

3.90900E+00
3.84117E+00

7.92350E-01
7. 02C, 3 E1 -, 1
7.035 .9-01

7. 032 'IE-01
7.03107E-01
7 . 211E- 1
7. 02 054 3E -1
7.02750E-01
7. 0 2660E-01
7. 0252 39-0l
7.020379-01
7. 07 2392-01

7.'2314E-01
7.02872E-01
7.03744E-01

4.025409-013
4.90927E-03
4.10179E-02
4.191 E1_-03
4.95779E-03
4.02834E-03
3.99380E-03
3.95652E-03
3.91568E-03
3.87711E-03
3.90911E-03
3.83936E-03
3. 80040E-03
3._8335E-03
3.86522E-0)3

0. 00000E-00

S.0000 C E + 00
0.: 0 00 09E+ 00
4. 00000E+00
0.00000E+00

O. O00000E00
0. 09000E100('.00000E900

0. OOOOOE- 000. 00000E+00
0. 00000E+00
0. (000" E+'00
+. 00000 +O00
0.000009-+02

0 o ''1 -1E, 0M

0. 00900 + '0)

0. 000"IE0+ 00
0. O O200E0+00

0. 000009E+ 00
0.000001 E+ 000.0O00009+90
0. 0000E+0 0

0..00 0 + 02'

E900 MESSAGE NUMBER F5-123 EXECUTION TEP9IINATED DUE T7 COMPLETION OF THE SPECIFIED NUMBER OF GENEPRATIONS.

0
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"0872 CASK, 25 RBIR RODS, ITO BWlE BASKET, 5 51/0 0235 VARIABLE PITCH"

LIFETI ME = 2.20270E-04 IR 4. 37502E-06
NU BAR = 2.43BA6E+00 OP - 2.6r91RE-'C4

ENERGY (EV) OF THE AVERAGE LET

CEER.•.T201 TIME = 1. 1547E-04 + OR
AVERAzGE FISSION GROUP = 2.37101E+01 + OR

THARGr CAUSING FISSION] = 7. 1870rE-02 + OR

7. 2430E-07
1.32587E-0Q
8.84026E-04

10. OF
GEJEF,

SKI

2

3

3

4

4

5

F INITIAL
RATIONS AVERAGE
PPED K-EFFECTIVE

3 0.70458 +

4 0.70474 +

5 0.7048K +

6 0.70401 +

7 0.70470 +

8 0.70467 +

9 0.70517 +

.0 0.70530 +

1 0.70532 +

12 0.70545 +

.7 (.70388 +

.2 0.77332 +

7 0.70354 4

2 0.70455 +

7 0.706o2 +

42 0.70771 +

7 0.71005 +

2 0.7120q +

7 0.71127 +

'2 .7124C +

7 0.71411 +

2 0.71602 +

'7 0.71903 +

2 0.70907 +

7 0.710C7 +

2 0.70753 +

DEVIATION

OR - 0.00381

OR - 0.00385

OP - 0.00388

OR -0.00392

OR - 0.00306

OR - 0.00401

OR - 0.00402

OR - 0.00406

OR - 0.00410

OR - 0.00415

OR - 0.00423

OR - 0.00429

OR - 0.00441

OR - 0.004154

OR - 0.00481

OR - 0.00497

OR - 0.00520

OR - 0.00555

OR - 0.00595

OR - 0.00654

OR - 0.00720

OR - 0.00783

OR - 0.00894

OR - 0.00941

OR - 0.01120

OR - 0.01200

67 PER CENT
CONFI DENCR I NTERVAL

0.70077 TO 0.70839

0.70090 TO 0.70859

0.70098 TO 0.70075

0.7008E TO 0.70P73

0.70642 TO 0.7f075

0.700b7 TO 0.70868

0.70115 TO 0.70918

0.70124 TO 0.70935

0.70122 TO 0.70942

0.70131 TO 0.70960)

).69966 TO 0.70811

o.6Q903 T7 0.707C1

0.09913 TO 0.70795

0.70002 TO u.70q09

0.70120 TO 0.71083

0.70274 TO 0.71269

0.70486 TO 0.71525

0.70054 TO 0.71764

0.70032 TO 0.71722

0.70592 TO S.78E99

0.70691 TO 0.72131

0.70810 TO 0.72385

0.7100e TO 0.72797

0.70U26 TO 0.71908

0r.69947 TO 0.72187

0.69547 TO 0.71050
"LWT CASE, 25 0W87

95 PER CENT
CONFIDENCE INTERVAL

0.09080 TO O.7122(

0.69705 TO 0.71244

0.69710 TO 0.712(3

O.R9R96 TO 0.71265

0.09805 TO 0.71271

0.r9666 TO 0.712C8

0.69713 TO 0.71320

0.69718 TO 0.71341

0.69711 TO 0.71352

0.69716 TO 0.71374

0.60543 TO 0.71233

0.69474 TO 10.71191

0.00472 TO 0.71237

0.69548 TO 0.71362

0.89639 TO 0.71565

0.09776 TO 0.71766

0.69966 TO 0.72044

0.70099 TO 0.72319

0.69937 TO 0.72316

0.69939 TO 0.72553

0.69072 TO 0.72051

0.70035 TO 0.73160

0.70114 TO 0.73002

0.69085 TO 0.72849

0.68827 TO 0.7310C

0.08342 TO 0.73164
RODS, [NO BWR BASKET,

99 PER CENT NUM4BER OF

CONFIDENCE INTERVAL HISTORIES

0.08315 TO 0.71602 40000

0.08321 TO 0.71628 39600

0.69321 TO 0.71651 39200

1). 63S4 TO 0.71658 30004

0.09209 TO 0.71604 30400

0.69200 TO 0.71669 38U00

0.69312 TO 0.71722 37600

0.69312 TO 0.71747 37200

0.69301 TO 0.71763 36800

0.69302 TO 0.71789 36400

0.69120 TO 0.71656 34400

0.90045 TO 0.71020 32400,

0.60031 TO 0.71678 30400

0.69095 TO 0.71816 28400

0.69158 TO 0.72046 26400

0.69279 TO 0.722863 24400

0.69446 TO 0.72564 22400

0.69544 TO 0.72874 20400

0.69342 TO 0.72911 10400

0.69285 TO 0.73207 16400

0.09202 TO 0.73571 14400

0.69251 TO 0.73952 12400

0.69219 TO 0.74586 10400

0.68144 TO 0.73790 8400

0.67700 TO 0.74426 6400

0.07120 TO 0.74370 4400
5 W/o 0235 VARIABLE PITCH"

NO. OF INITIAL
GEN ERPATIONS

SKIPPED

q7

AVERAGE
K-EFFECTIVE

0.72o90 +

87 PEF CIEINT
DEVIATION CONFIDENICE INTERVAL

OP, - 0.02008 0.70002 TO 0.74U98

95 PER CENT
CONFIDENCE INTEFVAL

0.08074 TO 0.76100

99 PER CENT NTT,1BER OF
COBFIDENCE INTERVAL HISTORIES

0.86066 TO 0.78114 2400
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"LWT CASK, 25 BWR RODS, 10 BW5 BASKET, 5 W10 U235 VARIABLE PITCH"

PLOT OF AVERAGE F-EFFECTIVE BY ,EJEPFATIOII RUB.

THE LINE REFRESENTS K-EFF = 0.7045 OR - 0.0020 WHICH OCCURS FOR ]3 U EIERATIOBC RUB.

O.P85 0.56994 0.7104

------------- ----------------------------------- I-------I ---------

-,I I
I II

I II

I I+
I I

0I +
0I I

U"II

I U
I I

I 1

2 +I I
III

U5 +

I I 6 I I

I i

30 I
II 1

I 'I
30+

I I
35+ I *

iI I
I I

I I

4B+ I I

I I
U IOII

454 I

I I

I I I

I -U

I I I
I I I

05+I I
55 II

I II
I I
U I I

I II
60I II

I II
I II

=I II
I I I

I II

I I I
5+I II

I II
I SI

70I II
I I I

I I
I I

I I
75 II

I 1
B- II

I I
II

I I I
I I

U'I I

1 V
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I I
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I
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I
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"LWT CASK, 25 EWR RODS, NO BWR BASKET, 5 W/O U230 VARIAý-BLE PITCH"

SKI PPI1G 3 GENERATIONS

GROUP FISSION UNIT
FPACT I ON

1 0.0032

2 0.0117

- 0.0133

4 0.0053

5 0.0017

6 0.0014

7 0.0012

8 0.0010

9 0.0012

10 0.0024

11 0.0050

12 0.0071

13 0.0066

14 0.00R 0

15 0.0012

16 0.0009

17 0.0013

18 0.0019

19 0.0020

20 0.0096

21 0.0052

22 0.0131

23 0.0905

24 0.2506

25 0.2238

26 D0.2640

27 0.0699

SYSTEM TOTAL =

ELAPSED TIME 3.8411

PRANDOM 1JDBER=

REGIONI FISSIONS

2.25095E-03

0.20591E-03

1.3~77.1.E-V.3

3.7,,.3-, E-,:3

1.-21374E-03

1.010016-03

0.22(008E-04

6.71540E-04

8.56593E-04

1.66;13E-03

3.52613E-03

5.00778E-03

4.62519E-03

3.54103E-03

8.75754E-04

5.0196qE-04

6.93173E-04

1.32780E-03

1.41310E-03

6.75531E-03

3.65163E-03

9.23177E-03

6.37669E-02

1.76576E-01

1.57684E-01

1.60306-01

4.92422E-02

7.04582E-01

.7 MINUITES

12FB24B34616

PERCENT
DEVIATION

7.8999

2.0106

2. 2710

2 .7661

2.1824

1.0627

2.2097

2.8381

2.9293

3.2172

3.1318

3.8527

3.9332

3.79C9

6.3003

7.4684

10.4306

10.3387

9.8499

4.9862

7.6738

5.0220

1.8699

1.0931

1.1584

1.151"

2.4599

0.50400

ABSORPTIONS PERCENT
DEVIATION

1.69986E-03 4.5E46

5.12265E-03 1.8002

3.07435E-03 2.1004

1.76169E-03 2.0427

1.13106E-03 1.9162

1.54773E-03 1.3194

1.39633E-03 1.6109

1.69331E-03 2.3480

2.54030E-03 2.5375

3.64944E-03 2.5647

6.32132E-03 2.5665

7.57670E-03 3.3871

7.92726F-03 3.0584

1.09799E-02 2.8209

3.16548E-03 3.1721

1.91457E-03 4.0471

1.30725E-03 5.0943

1.42220E-03 5.9406

2.19704E-03 4.2113

9.53559E-03 2.6179

4.17396E-03 3.9216

1.09786E-02 2.5974

8.17951E-02 0.6746

2.33370E-01 0.5061

2.16982E-01 0.4441

2.002899-01 0.4053

9.82105E-02 0.7310

1.00256E+00 0.1102

LEAKAGE PERCENT
DEVIATIOIN

0.. IO0S0E÷OO 0. 0000

0. 0008006-00 0.0000

0.0 00036- +00 0.cc oo

0. 0006-00EU 01.0205o

0.000006+00 0.,'0000

0. 000000E+00 0. 0000

0.000006E00 0.0000

0.0O00006+00 0. 0000

0.100000E+O0 0.0000

0.0000060E+ 0.0050

O.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.000000E+0 0.0000

U. 00000E+00 0.0000

0.00000E+00 0.0000

0. 00000E+00 0. 0000

0. 0006E+ 00 0 . 0000

0.00000E+00 0.0000

0. 0004E+00 0.0000

O.00000E+00 0.0000

0.00006E+00 0.0000

O.O0000E+00 0.0000

0. (0000E+00 0. 0000

0. 0000E+00 0.0000

O.00000E+00 0.0000

0. 00000E+ 00 O.0000

0. 00100E+00 C0. 00300

0. 00000E+00 0. 0000
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"LIT CASK, 25 5140 ROBS, 1JCo 561 BASKET, 5 W/0 U235 VARIABLE PITCH'

0.60145 TO 0.6245
0.6245 TO 09.6445
0.6445 TO 0.6645
0.0645 TO 0.6845

r. 6 q4 5 T O 5 .7.7 0 4 5
0.7045 TO 0.7245
1).7245 TO 0.7445

U.7445 TO C.7r45
0.7645 TO 0.7545

0.7P45 TO 0. 345

0.))45 TO n.6245
'.)C245 TO 0.6445
0.6445 TO 5.6645
5.6645 TO 5.6845
0.6845 TO 0.7045
0.7045 TO 0.7245
0.7245 TO 0.7445
0.7445 TO 0.7645
0.7645 TO 0.7845
0.7845 TO 0.8045

0.6045 TO 0.6245
0.6245 TO 0.6445
0.6445 TO 0.6645
0.0645 TO 0.6845
0.6845 TO 0.7045
0.7045 TO 0.7245
0.7245 TO 5.7445

u.7445 TO 0.7545
,.7645 TO (5.7845

0.7545 TO 0.0F45

0,0045 TO 0.6245
0.0245 TO 0.6445
0.6440 TO 0.0645
0.0645 TO 0.6045
0.6845 TO 0.7045
0.7 C145 TO 0.7245
0.7245 TO 0.7445
0.7445 TO 0.7645
0.7645 TO 0.7845
0.7845 TO 0.8045

FREQUEIICY FOR GESEP.ATIONS 4 TO 103

............ .. . ..........

FREQUE4JCY FOR GEIIEPATIOTIS 29 TO 103

FREQUENCY FOB GENEP.ATIONS 54 TO 103

FREQUENCY FOR GEIIEP.ATION4S 79 TO 103

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TPAVERSED THE PERILOUS PATH THROUGH KENO V IN 3.84117 MINUTES
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Figure 6.6.4-4 CSAS Input/Output for NAC-LWT with 25 BWR Rods - Most Reactive
Accident Condition Configuration

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37

MODULE CSAS25 WILL BE CALLED
BWR RODS, n0 BASKET, VOID EXTERIOS, GAP FULL
27OROUPIIDF4 LATTI CECELL
DO? 1 095 293.0 '35 2230 5.0 END
2IRCP-LLOY 2 1.0 - D
20 3 1.0 . ENE

AL 4 1.0 D
SS304 5 1.0 EID
PB e 1.0 90 E

H20 7 1E-20 293.0 END
H20 B lE-20 293.0 END
H20 9 1.0 93 .0 END
END COMP
TRIANGPITCH 3.6909 1.2446 13 1.4478 2 1.2650 9 END
'LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 WIO U235 VARIABILE PITCH"

HEAD PAP.AM RDUN=YES PLT=NO GET=003 NFG=400 END PA2AM
READ GEOM
UNIT 1
COM"EBWR FUEL ROD"
CYLINDER 1 1 0.62230 2210.0
CY LINDER 9 1 0.63250 2P10.0
CYLINDER 2 1 0.72390 2P10.0
GLOBAL UNIT 2
CYLINDER 3 1 16.9863 2,2103.0
HOLE I .00 00 .0000 .000
HOLE 1 .0000 3.6905 .0000
HOLE 1 3.1960 1.8453 .0000
HOLE 1 3.1960 -1.8453 0000
HOLE 1 .0000 -3. 0905 .0000
HOLE 1 -3.19OR -1.8453 .0000
HOLE 1 -3.1960 1.8453 .0000
HOLE 1 -3.1960 5.5358 .0000
HOLE 1 .0000 7. 3910 .00U0
HOLE 1 3.1960 5.5358 .0000
HOLE 1 C.3920 3.5 905 .. 000
HOLE 1 6.3920 . 0000 .0000
HOLE 1 6.390 -3.H6905 .000u
HOLE 1 3.1960 -5.5358 O0000
HOLE 1 .0000 -7.3810 O0000
HOLE 1 -3.1960 -5.5358 0n000
HOLE 1 -6.3920 -3.0905 0000
HOLE 1 -0.3920 .0000.0000

HOLE 1 -K. 3920 3.06905 000.

HOLE 2 -6.3920 7.3110 C0000

HOLE 1 3. 1960 9.2263 ,0000
HOLE I q.5879 1.8453 .(000
HOLE 1 6.3920 -7.3010 _00

HOLE 1 -3.1960 -9.2263 )0000
HOLE 1 -9.5879 -1.8453 .0000
CYLINDER 5 1 18.8913 22'10). 0
CYLINDER 0 1 33.4963 22'I10.0
CYLINDER 5 1 36.5443 SFI0.O
CYLINDER 7 1 49.2443 2210.0
CYLINDER 5 1 49.8539 P010.0
CUBOI[ 01 4P121.92 2210.0
END GEOM
READ BOUNDS ALL=MIR END BOU,-
ENID DATA

SECONDARY MODULE 000008 HAS BEEII CALLED.

MODULE 000008 1S FINISHED. COMPLETION CODE 0. CPU TIME USED 0.44 (SECONDS)

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 6.37 (SECONDS)

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. -PU TIME USED 238.65 (SECO1NDS)

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 247.05 (SECONDS)
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CCC-CCCCCCC SSSSSSSSS'S
CCCCCCCCCCC 533SSSSSSSSSS

'-C CC 35 SS
CC 5S

CC 5555555
CC SSSSSSSSSSSS
cc SSSSSSSSSSSS
CC 1S
CC SS

CC CC 5S SS
CCCCCCCCCO - ýSSSS6556$6

CCCCCCC2CCC, SSSSS5sssss

SSSSSSSSSSS CCCCCCCCCCC
SSSSSSSSSSSS CCCCCCCCCCCCC
SS SS CC CC
SS CC
SS CC

SSSSSSSSSSSS CC
SSSSSSSSSSSS CC
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PROGPAM VERIFICATIO1 INFORPMATION

... CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCA-LE43\WI NNT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBIJAI4ME: SCALE-PC

DATE OF EXECUTION: 01/06/00

TIME OF EXECUTION: 08:47:17
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SWR RODS, NO BASKET, VOID EXTERIOR, GAP FULL

.... PROBLEM PARAMETERS ....

LIB 27GPOUPNrDF4 LIBRARY
M.X B MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

... PROBLEM COMPOSITION DESCRIPTION ....

SC U02 STADIDARD COMPOSITION
MX I MIXTURE 110.
VF O.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 5.000 WT%
9223H S5.00) WT%

8016 2.0 ATOMS/MOLECULE
END

SC ZIRCALLOY STADNDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY

NEL 1 NO. ELEMENTS
ICP 1 O/1 MI.TURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

November 2014

SC H20

VF
ROTH
NEL
ICS

TEMP

END

SC AL
M'
VF
ROTH
IIEL
ICP
TEMP

END

SC SS30

VF

ROTH
NEL
ICP

TEMP

END

SC PB
Ml:

VF
ROTH
IDEL
ICP
TEM P

END

SC H20

VF

ROTH
JIEL

ICP
TEMIP

END

SC H20

STANDARD COMPOSITION
3 MIX.TURE NO.

2.50000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8H0l 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE NO.

1 DORY VOLUME FRACTION
2.7020 THEORETICAL DENSITY

I Nu. ELEMENTTS
I 0/I MIXTURE/COMPOUND

493.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
S MIXTURE NO.

I . 00L0 VOLUME FP, ACTTON
9.R2C'Y THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMFOUDIJ

293.0 DEG KELVIN
24304 9.000 MWT
25050 TOR M0 TI

-C304 C9.51-0 WT,•
20204 9.500 WTM

STANDARD COMPOSITION
U MIXTURE NjO.

1.20000 VOLUME FPACTIONI
11.3440 THEORETICAL DENSITY

I NO. ELEMENTS
i 0/I MIXTURE/COMPOUND

293.0 DEG KELVIN
82000 1.09 ATOM/MOLECULE

STANIDARD COMPOSITION
0 MIXTURE O0.

0. 0000 VOL UlIE FRACTION
0.9982 THEORETICAL DENSITY

2 10. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
0016 1.00 ATOM/MOLECULE

STANIDARD COMPOSITION
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I-.E.:
VF
8OTH
NEL
ICP
TEMP

8 MIX*:TURE NO.
(.)000 VOLUME FPACTION

0. 98)2 THEORETICAL DEIENITf
2 10. ELEMENTS
1 0/1 HI:IETURE/COMPOUINU

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1 .00 ATOM/MOLECULE

STA E,[AF.t COMFOSITICOi
q MI:X:TURE NO.

1.0000 VOLUME FRACTION
0.q982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTUPE/COMPOUND

293.0 DEG KELVIN
1001 >.0 ATOMS/IOLECULE
001 C 1.00 ATOM/MOLECULE

SC H120

VF
ROTH
NEL
ENP
TEMP

ENDS

*I PROBLEM GEOMETRY ....

CTP TRIANGPITCH CELL TYPE
PITCH 3.r9006 CM CENTER TO CENTER SPACING
FUELOED 1.2446 CI FUPEL DIAMETER OP SLAB THICKN0ESS
MFUEL I MIXTURE 110. OF FUEL
1OD 3 MIXTURE 110. OF MODERATOR
CLADOD 1.4478 CM CLAD OUTER DIAMETER
MCLAD 2 MI.TURE 110. OF CLAD
GAPOD 1.2650 CM GAP OUTER DIAMETER
MGAS S MIXTURE 110. F GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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EWR SODS, SO BASKET, VOID EXTEPIOR, GAP FULL

..... , .. .... , .... * ................. • ....... , ........ ,.... ,............................................ ... ,......

. . . .... "DATA LIBRARY INFOPI4ATION .....

UNIT VOLUME
N* IUMBER DATA SET NAN,1E NANE UNIT FUNCT IC:I

89 G:\scale43\DATALIB\FT89FU0l STANDARD COMPOSITION LIBRARY

8D G:\scale43\DATALIB\FTE2F0Fl CROSS SECTION LIBRARY

11 D: \dcn\3260Y23--l.3 -R\BROHZ
2
A\FT11F551 SHORT CROSS SECTION LIBPARY

EU9 D:\dcn\326E23U 1.3 R\BROHZ2A\FT90FUS1 INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME G:\scale43\DATALIB\FT89FO01

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBARYA
* 637 STANDARD COMPOSITIONS, 490 NUCLIDES

90C ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

• "UNIT NUMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82FO0l

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/S9

LAST UPDATED 08/12/94
L.M.PETRIE ORNL

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KENO V PARTAETER DATA ........

. .... *......... DATA READING COMPLETED ..............

........ 0 IO'S WERE USED PREPARING THE KEND V INPUT DATA ........

........ 0 IO'S WERE USED LOADING THE KENO V DATA ........

........ ri IO'S WERE USED LOADING THE DATA ........

. ID'S WERE USED CHECRING THE KENO V GEOMETRY DATA ........
RESTART DATA HAS SEEN WRITTEN O14 UNIT 95 ".S

........ 0 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ f0 ID'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE C5AS25 IS COMPLETE.
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.. . .. . . .. . .. . . .. . .. . . .. . .

* "LWT CADE, 25 BWE PODS, NO 1BWR BASKET, 5 W/O U235 VAR.IABLE PITCH"

... . .. H~d .IC P P....... ...... ............ . . .. . .
.. 1.ERIC PARMETERS .

- THE I-1AS:INUM PROBLEM TIME (TIN) 30).30 1,

* -* TBA TIME PEP GEIIEFATIOIN 0111) 5. SC *

* - 051 GEN IllI-IER PjF GENERATIOIND 103 1

* - IPG N4UMBER PEE GENERATION 410I

SlISPNSF NUMBER OF GENERATIONS TO BE SKIPPED 2

* * BEG BEGINNING GENERATION HILMB.ER I

,EE GENEFATIOIIS BETWEEN CHECKPOINTS H

I 1D NUMBER DIP EXTRA 1-D C-.PODS SECTIONS 1 -

lEEBK NEUTRON BAKIE SIZE 125

5XNB EXTRA POSITIONlS IN NEUTRON BANK S **

1FB FISSION BADIK SIZE 400

XFE EXTRA POSITIONS IN FISSIONI BANlK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE H. 5010,

WTH WEIGHT HIGH FOR SPLITTING 3.000 CIO

-'" WTL WEIGHT LOW FOR RUSSIANI ROULETTE 0.333

ERD STARTING RAIIDOMI NUMBER BB8271000011

SlIENBS NUMBER OF D.A. BLOCKS OS UNIT H 2-0

NLB LENGTH OF D.A. BLOCKS 01N UNIT 8 512 .- *

ADJ MODE OF CALCULATION FP'RWARD

*-" INPUT DATA WRITTEN 01 RESTART UNIT NO **

BINAKS ZATA INTERFACE YES -
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.LWT CASK, 25 BWR RODS, ISO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

.. LOGICAL PARAMETERS ......

RUN

FL:.:

SHU

MEU

CKU

FMU

MKH

CEH

FM4H

HHL

ASA

XA P

PEI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-ERF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FIBS PROD MATRIX BY UITIT NUIMBER

COMPUTE MATRIX K-ERR BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NIUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE AIOJLES K PPOBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA S-D CROSS SECTIONS

YES

NO

110

NO

NO

NO

NO

NO

NO

NO

NO

N1O

N1O

ITO

N1O

NO

PLT

FDI

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

FAX

PWT

PGM

BUG

TRK

PLOT PICTURE ILIAP(S) NO *

COMPUTE FISSION DENSITIES N''

COMPUTE NU-BNAB & AVG FISSION GROUP YES - -

COMPUTE MATRIX K-EFF BY UNIT LOCATION NO."

COMPUTE COFACTOR K-EFF BY UNIT LOCATION 110

FRINT FIBS PROD MATRIX BY UNIT LOCATION NO *.

COMPUTE MATRIX K-EFF BY ARPAY NUMIBER 110 -

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER NO - -

PRINT FISS PROD MATRIX BY ARRAYI NUMBER NO -T

COLLECT MATRIX BY HIGHEST APRAY LEVEL NO1

PRINT FIS. AND ABS. BY REGION NO

PRIIIT FAR BY GROUF NO -,

PRINT XSEC-ALBKDO CORRELATION TABLES NO

PRINT WEIGHT AVEPAGE ARRAY NO -.

PRINT INPUT GEOMETRY 1O -0

PRINT DEBUG INFORJMATION HO

PRINT TRACKING INFORMATION NO -"

PARLAMETER INPUT COMPLETED

........ 0 1O'S WERE USED READING THE PARLAMETER DATA ........

. ......... . DATA READING COMPLETED ..........
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... "LINT CASK, 25 BWR PODS, NO BUWS BASKET, 5 W/O U/25 VARIABLE PITCH"

.. ...... ADDITIONAL IN1FORM'ATION ......

NUMBEP OF ENERGY GROUPS

NO. OF FISSION SPECTRUMI SOURCE GROUP

NO. OF SCATTEPIIG ANGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BANK

ENTRIES/IEUTFON IN THE FISSION BANK

NUMBEP OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUM4BER

LARGEST ARRAY NUMBER

27

17

10

I0
I 0

USE LATTICE GEOMETRY

GLOBAL ARRAY HUMBER

NUMIBER OF UNIITS IN THE GLOBAL X

NUMBER OF UNITS IN THE GLOBAL Y

NUMBER OF UNITS INI THE GLOBAL Z

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

IMHAIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

DIR.

DIR.

DIR.

NO

0

YES

NO

25

NO

0

+X BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

+Y BOUNDARY CONDITION MIP -Y BOUNDARY CONDITION MIR

+Z BOUNDARY CONDITION MIS -Z BOUNDARY CONDITION MIR

"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIARLE PITCH"

SPACE AND SUPERGPOUP INFOR14ATION ......

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

1'479 WORDS WERE USED FOR NOI-SUPERGROUP STORAGE.

87521 WORDS OF STOP-AGE ARE AVAILABLE FOR SUPERGROUPED DATA.

497P4 WORDS OF STOPASE ARE AVAILABLE FOR COIJSTPUCTING THE SUPERGROUPS.

87461 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1165 WORDS ARE NEEDED FOR THE LARGEST GROUP.

138H WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

25594 WORDS OF STO1RAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUFERGROUP.

S 7K-O, WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

S•TARTING EIIDI NIG /SEC ALBEDO TOTAL
SUPERGPOUF GROUP GRUPB LENGTH LENGTH LENGTH -.

1 27 63r 0 13055"

........ I'j0 'S WERE USED III SUFERGROUPIIIG ........

........ 0 IC''S WERE USED LK /DSING THE KATA ........
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"LWT CASK, 25 HBP POEDS, NO BWIP BASKFET, 5 W1/ USi5 VPIABLE PITCH"

MEDIA BIAS GEOMETB'Y DESCBIETI-,I FcPO THOSE UNITS UTILIZED III THIS FROBLEM
PEGIOlI I11IU II'

S---- UNIT 1

BWEP FUEL POE'

I CILIUDEP 1 1 RADIUS = B.62233 +1 - 10. 0.T -S -10. 500 EITERLIIJE IS AT 7 = 0.0r " 0. HO 505

- CSLIIJDEH B 1 P.ADIUS - 0.63150 ;5 - 10.055 -D I -1.0S.11 CELTERPLIINE IS AT X = .7. u.00 5 - 5.000

'IL CYLINDEP 2 1 RADIUS = 0 .77300' +Z = 10. )00 -S = -15.O00 CHUTEELIlIE IS AT = P .0011 5 = 0.,00000

"LWT CASE, .- 5 BWH PODS, NO BWHP BASKET, S W/O U235 VAPIABLE PITCH"

MEDIA BIAS GEOMETRY L'EC.CHIPTIOI FOR THOSE UN1ITS UTILIZED III THIS PROBLEIM
REGION NUM ID

• " • ... .. .. ... GLOýBAL
... . tIlT 2 . . .

1 CYLINDEP 3 1 RADIUS = 10.9SHE +-'= 10.000 -L = -10.000 CENTEPLINE IS AT :[ = 5.5 P YB S = 0.00000

HOLE IlUMIBEP 1 AT S = 0.00000 5 H n SHBO IS UNIT fIUBIBEP 1

HOLE IUMBER 2 AT X = P.00P000 f 3.()05 7 000 IS UNIT HUINBE. 1

HOLE NISMBEP 3 AT X = 3.1 BPS r, 1.8-52 05. 00000 IS IUINIT II14BEHP I

HOLE NUIMBER 4 AT X = 3.19171 - -1.8'453 B 0. SSBB0 IS UIJIT .IUBIHEF 1

HOLE IIISSIBEP 5 AT S, n .0C,)0 n -3. 5 HEH .OB00000 IS UIIIT NUMBEFH 1

HOLE lILIMBEEP A AT X = -3.9 -1.8453 Z 0 0.00 IS U11IT NUIIBEP. I

HOLE IIIIBEB 7 AT X = -3.19H0 Y 1 .8453 HI 7 000 IS UNIT HUUIHBEF 1

HOLE lE-BIBEP I AT X = -3.1900 Y = .535e ' IS UNIT NUMlEF 1

HOLE UIIBEP B AT X = O.n500(S ? = 7.3810 Z - 0.0050 IS UNIT LHMBER. 1

HOLE .UM1BEP. 10 AT X = 3.1960 1 = H5.535 00000 IS UNIT IIUI4BEP 1

HOLE I.UIBEP 1i AT S = P.3920 Y = S.69H' Z SOB IS UNIT NUMBER 1

HOLE NIUMBER 12 AT S - 6.39210 y n 0.0000 = j.0000 3 IS UNIT IISUBEP 1

HOLE NIMBER 13 AT X - 3.B•OO Y S-3 C115 n IS U1IT I.TIBER. I

HOLE IUMBEF. 14 AT 0 20. 196u -0.535- IS UNIT U10-BEF 1

HOLE NUMBEP. 15 AT X -) S.B010 30 0 iC Z = 001'11 IS UNIT NU11-BE I

HOLE NUMEBER 16 AT X - S3. 1PqS Y - .000O00 IS UNIT 1IUMBEP I

HOLE r,4BEBP 17 AT X -- 6. -0000 IS UN IT IUIBER 1

HOLE IINIUMHBER 1J AT X F 0 Y I' 00'00 IS 1NI T IIUIIHEP 1

HOLE NUIIMBER lB AT X -C.39- ' 3.' C. SHOP = 0.00 IS UNIT UII4HER I

HOLE M4.KBEP 20 AT - 39_' - 3-10 0000 15 I l IT JUMBED I

HOLE IUI-BEF. 51 AT 1 0 0' Y S - 6. ' - t'' IS UNIIT IIL-IHBEF. I

HOLE IJIHBER ST AT X =fl 7 1-'.,453 0 000c IS 1I lIT 1M1BEF 1

HOLE NUMBEF 23 AT =6. 0 '31 C000 IS UNIT 111-IBEF 1

HOLE tILIBEP 14 AT X0000 BIS SIT IIIUIPBEF i

HOLE NUIMBER 55 AT =-. . = -0S.H453 0 -0.000'I IS UNI TII .IHEP. 1

- OYLINIDER 5 B P ADIUS - 1 4.8q1 + O. 000 - - 1. CENTEPLI NE IS AT 70 0 S.BOS 0 - 0000fH

-CYLINDEP 0 1 PABI US- 33.4 H r + - I C.1",00 CEPTEPLII]E IFS AT 0' - 1 O.O1 S - 0.0000

4 C'LITIDEF 5 2 RADEIUJS - 0. 544 + , - (w -Z - -0.000 CEIITEBLIIIE IS AT 7, - 0..0000 2 - P.0030

5 OSLIN[DEP 7 1 PA11S = 40.144 I.00 CEINTEPLIIIE IS AT " - 0.55700 " - S.S0050

CYLIIDEP 5 1 P.ADIUS - 49.054 +. 00 CEI'ITEBLuE IS: AT 5 - 0.''S 0 = 0.T000D

7 C91OI0 - 1 +X - 121 2 -< - -111.Z +, - 12. -Y = -1'1.;> +1 - 12.030 -Z -1110.000
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"LWT CASK, 25 HHP POES, NO BWRW BASKET, 5 W/O U57. VARIR.LE PITCH"
VOLUIIES FEE THOSE SUITS UTILISEE' III THIS PROBLEM

GEOMETRY CUMULATIVE
UNIT PEH OTOS FEGIrOI VOLUIME VOLUME

3
4

7

I .4 I Ell'{}I
%17RE C1

3 7 7E95,E-.'I

4 i. 73<1 0E+ 04
5 4 . 3 ::;34E+

4 . E-74 E' 4

7 1 .413CE+04
ý4 5. •4563 0 4

2 .7956C7E+03
iI . L,3 "J OE+ U

ý ý.,, . . I- -3
,-Mý 3

CM* 3
71, 3
C11 3

,-M4 3

UNIT USES REGIONX MIXTURE

I TB 1 1

7

E433IE+C 1 CM' 3

:ý. 9'5 E+0 I f*

1. :-l1E+R04 CM' 3

S 14 E+ C)I-4'-

7.E4971E+ 4 CM;'
. 9110E+r4 CM '3
1. 5 -7E 105 C "M-3

1 .5 l13E+r5 CMI' ' 3
1 . IUq1RE+'0R IT, '?

TOTAL VOLUIME

6.0830-'E+02 -M:: 3
IN 5HUE+S' -M'' 32. E'1U4UE+U1 CM' ' 3

1.94735E+U02 CM''3

1.73060E+04 CM'*3
4 .S43RE+03 CM'*3
4. SO74 UHE(4 CM''3
1.34136E+14 C-1:'3
6. 84563E+U4 CM 3
3.7H5C7E+US3 CM''3

0.B3SUOE+F0B CM''3

MASS (G)
H. 33363E'R3
1.2 749E+R3

S72274 4E+1)4
I. 711,S9E+05
5. 4S351E+'I5
6.H833 11E-16
1.03111E-14
2. 0:1677E+0E1

H

7

TOTAL MIXTURE VOLUMES
MIXTTURE TOTAL VOLUME

1 H.08302E+02 CMC ' 3

I.R94739E +2 CM 'M
3 1. 73U6LE +4 CM' 3

5 2. 15036E+04 0M* ' 3
B 4. 8074)E+U4 CM'' 3
7 -.R45H3E' 4 CM' 3

::1:3300nE+(,, CMq*.3
C 2 10S45E+0' CM''3

BIASING IIIFOP'.TION

A DEFAULT WEIGHT OF U.500 WILL RE USED FOP ALL BIAS ID'S.

........ ' TO'S WEPE USED III KETIO-V BEFORE TEACKING ........

........ , MIIUTE:S WERE USED PROCESSING DATA. ........

VOLUME FPRACTIOTI OF FISSILE MATERIAL III THE -CPRE- 1.11540E-U4

STAPT TYHE U WAS USED.

THE NEUTRONS WEFýE STARTED' UNTIFOMPILY THFO1SUHORT THE E'TIFE VULUME SEFITIED BY THE OUTEPHO:ST GEOMETPY CAPD.
THE FLAG TO START INEUTRONIS IIl THE PEFLECTSP WAS- TUPIIED GFF

KENO MESSAGE TIUMBER ES-15 ''..' WARNIIING, 2-ILY 14 INDEPENDENT STARTING POSITIONS WERE GEIIEPRTED. S ....

SRI A-EITIOIIAL STS.STIIIG POIITS WERE PIC-ED FFR-OIM THE 111TAL D'ISTRIBUTION.

41533 MINTUTES WEFE REQUIRED FOP STARTIIIS. TOTAL ELAPSED TIME IS C.45q33 MINUTES.
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"LWT CASK, 25 BWR. RODS, MO BWR BASKET, 5 W/O U235 V-RI.IaLE PITCH"

GE14EPAT IO1
GENERATION K-EFFECTIVE

KESO MESSAGE NUMBER K5-132
1 7.36934 -_01

KENO MESSAGE NU4BER K5-132
2 7.10054':E-Oi

KENO MESSAGE lUMBER K5-1"2
3 6.71687K-Si
4 K. 83887E-0S
5 7.4443BE-S0
6 7.1 I58E_-01
7 6.78785E-I0
B 6.94194K-SI
9 7.72562E-01

S0 7.21756E-01
Ii K.R0534E-01
12 7.6120KE-01
13 7.20594E-01
14 6.57647E-01
15 7.81967E-01
16 7.31759E-01
17 6.52070E-01
18 7.26461E-01
19 7.31G05E-01
20 6.6417BE-01
21 1.96133E-01

-7.46534E -O
93 G.33256E-01
24 6.99280E-01
35 7.17385E-Si
26 6.87181E-S0
27 6.91288E-01
S8 7.17809E-01
29 7.78800K-01
30 7.21974E-01

31 7.46391E-01
33 7.20315E-01
33 6.85997E-0S
34 7.05563K-OS
35 7.5346BK-81
36 7.05465E-01
37 7.46440E-O0
38 7.07186E-01
39 7.02359E-01
40 7.12597E-S1
41 c..97974E-S0
42 C.89038E-01
43 6.7664BE-01
44 7.06919E-01
45 6.80629E-01
46 7.02685E-0
47 6.90168E-01
48 7.12393E-01
49 7.41267E-01
50 7.25287E-01

51 6.44596E-01
52 6.86745E-01
53 6.87129E-01
54 7.71959E-01
S5 7.77561K-I0
56 7.34540E-01
57 7.52295E-01
58 7.29056E-01
59 7.O2KrEK-1i
C0 7.22378E-SI
61 7.13714K-OS
E.2 7.4102E-OS
63 7.19153E-01
64 7.64399E-01
65 7.45281E-01
66 6.90775E-01
67 6.98713E-0O
68 7.40004E-01
69 7.17451E-01
70 7.25053E-01
71 6.90406E-OS

72 7.30907E-01
73 6.98716E-01
74 7.11126K-Si
75 7.61261E-S0
76 7.15602E-01
77 7.38835E-01
78 7.37002E-01

79 K.91565E-01
80 7.01031E-01
81 6.91567E-I1
82 6.72010K-OS

03 7.49505E-0i
84 7.09137E-CI
85 7.07948E-01
86 6.q4416E-Si
87 7.80753E-OS
88 7. 16176E-0O

NAC International

ELAFSED TSME
MI NUTES

WA92IING .... ONL',
4 . 97000E-S I

WAPNI'ING .... ONLY
5.21833E-01

WApJ I 11G .... ONLY
5. 6.75,0E-01
5. q9500E-i1
6.33500E-0K
5.66333E-0i
7.01 167E-01
7.35000KE-01
7.67107K-O1
9.02037K-0S

R.3 801E-O01
8 . 70500E-0K1
9.06167E-01
9.39167E-0S
9.7300KE-01
S. 00600E00
1. 03983E+00
1.07467E+00
I.]10767E'0S
1. 1415E+0K0l
1.17633EK00

21017 E00
1.2450KOE+0
1.2783E+500
1. 31183E+00
1. 34650E+00
1. 3'233E+00
1.4 1700E+00
1. 45000E+o0
S. 40517E+0n
1 .5 1867E+00l

. 55250E+01

1.568633E+00
1.62033E+00
1.650600E+00
I. 68983E800
1.72367E,00
1. 75730E+70

1. 7705K-SOn1.79050K-SO
]. 62433K+00
].8591,7-E+08,
1. e930CIE0 00

1. 92700E+00
1.95983E+00
1.994 67E+00
2. -2767E00
2.56233E3+06
2.09533E+00
2. 13017E+00
2.16400E+S0
2.19783EK+0
2.23367E )0
2.26750E+00
2. 30133E+00
2.334 3E+00
2. 3687EK+00
2. 40200E+00

2.43583E+00
2.4;0983E+00
2.50183E+0O

5.535 67K-EOS
S.595E+0c0

2.6043KE+0O
2.63817E+00
3.67217EK00
2.70683EK00
3.74067EK00
2.-77367E+00
2.I O8K50E00
2. 54233E+U0
2 . 2 553 3E+ 10
2.90833E+00
2.94217E+00
2.97600EK00
3. 01617E+00
3.0483 3E+ 00
3. (18133E +no
3.114 17E+00
3.1490CE+00

3.]867K400

3.13F7+010

3 .3'33E+00
535767E+00
39150ES00

3. 4817E+O0
3. 4 17E+O0

AVER PAGE
K-EFFECTIVE

355 iiNDEiFEDEiT
1. 00000E+ 0C

322 111DE PEIiDE!T
1 . (070 060 06E0

326 IiNDEPEKDENT
0.71667E-01)
6. 77787E-0i

7.07U04 3K-Ol
7. 04543E-01
IS 9939 E-1
6. 98525E-01
7. 09102E-i1l
7.1 0613E-l1
7.(0333E-OS
7. 14500E-i1
7.15072E-01
7.1087EK-01
7.15801-i01
7.16941E-S0
7. 12616-01
7.13481-i01
7.14547K-01
7.1174KE-O1
7. 10627E-1S
7. 1270K-i01
7. 0924E-Ol
7.08486E-S0
7. 08873E-01
7.07969E-01
7 . 07302EK-I
7. 07706E-01
7. 10339E-01
7. 10754E-01
7.11903K-Si
7. 12261K-OS

7.114141KE-S1
7. 11222K-OS

7. 12502E-Ol
7.12295E-Si
7.13270E-S0
7. 13101E-O0
7. 12811E-0l
7.1200K-O01
7. 12425K-0l
2.11041EK-01
7.150092K-Si

7 10885E-01
7 S1012E -01
7 .10011E-0i
7 .O9570E-01
7 .09632E-01
7. 101305E-0
7. 1061 7E-- I

7.12304K-Si7.12214K-OS

7 . 394 _(I-0I
7.10916E-S1
7. 12878E-01

7. 52035K-(.]

7.127 09K-01
7.14210KE-S1

7.12314EK-S
7. 12389E-01

7.10611E-01
7 12878E:1-1
7. 11f37fK-O

7 .143 4E-01
7. 13844E-01

7 SI lo K-~rli

7. 1436r, E- 01

7.1401KE-Si
7. 1470KE-S1
7. 13L99I4E-01

7. 1431KE-01
7. 1041KE-Ol
7. 1471' E-017 . 1547 17E-OIý

7 53i' K-SI
7. 1 04 76_-Cl7. 145041E-01
7. 14310K-OS

7.1446KE-li
7.21472KE-01
7. 1406KE-i1

7.1471E-S01
7 . 1400K- 01

AVG K-EFF
DEVIATION

FISSIGON POINTS WERE
0. , no00 E+ ( 0

FISS101 POIIITS WERE
O . C 0 , 0OK' E+0 0C

FISSION FOINTS WERE
0. 0OOOOEK+O
E. 10024K-3U
2.249440-02
1 . 65408E-02

1 . 38093E-02
S . 13U5E_-02
I .42552E-U2
1.24463E-02

I .10593E-01
1. 1101EK-02
1.01179E-02
1. 04024K-52
1.10437E-02
1.02879E-02
1. 05086E-02
9. 86793E-03
9. 3304 K-E03
9. 23114E-53
8. 7703KE-03
8.50866E-03
8. 93400E-03
8.529510-(3
8.15941E-03
7. 8641 5E-03
7.57248E-03
7.28662E-03
7.48967E-03
7.229 18E-03
7.00]205K-53

8.848326-53
6. 67769E-03
6.46850E-03
6. 39880E-03
6.211190-03
6. 10951E-03
5. 93978E-03
5.78431E-03
E. 63004E-53
5.466 9E6 -63
5. 38957E-03
5.32610K-03
5.19864F-03
5. 12483E-03
S_.0090K -03

4 .9017 12-03
4.8094E2-03
4 .75388E-03
4.66424E-03
4 .7626E-03
4. 6006 E-03
4 .01]4990-03

4.68747E-03
4. 77354E-03
4. 70472K-03
4.67105E 03
4 . 60374E-03
4.52545E-03
4 45C0KE-03
4 .406•22K-c:

4.33405E6--3
4 .264:E 03
4.27645E-03
4.237766-03
4. 1707E-03
4.12,7 IE-n3

4 n 08529E-Uýj3
4.02419KE-03

3. 96786 E-0 3
3. '166 E-03
3. 97414E-0

3.856 03
3 . 79-"2-E-03

3.77156E 03
3.5741E-03
3.568U05E-03
3.L.5125E 03
3.41715E 03

3.540
3 . 5357-E-03
3.51917E-03

3 . 4706E

3. 40245E-_03
3.4524E- 0'
3.41311E-'3

MATRIX
K-EFFECTIVE

C EPEPATED
0. 00000KE+C

GENEPATEE,
0. 3600(I+ 0K3

GEIIEFATED
O . SOISOKOE-IS
0. OOO000E+OCJ
0. 00000E+0O
S. 00000E+U00. 0000OK'00
0. 00000E+00
C. 00000E+00

n. 00000E+00
0.00000+-CO

.0.0000KE+0S

0. OOOOSK+SS(

0. 00000K5E+
0. 00000E+ 000. 00000KE+00
0. SSSOOE+0C
0. 000OE+00
0. OOOOOE+O0
0. COCOOKE+O
'7. 100 OKE+0101

0. 005000+ 00
0. 00000E+00
0. 0000KE+00
0. 00000EO00

S . 00000K-+O"

0. 00000+001
0. 00000E+00
0. OOOOE+O
0. 00000E+00

S). O(SOSIOKE+O0

S. 00005E+0S
0(. 000'0E+0S0

S. O00OOEK+00

0. 000 n0 EK+'OC
0. 0000 0E+-00
0. 00000E 00

0. 00000K'S0
0. 0000OEKOOS
0.0O000,iE+00
0. 0000KE+00

0 . ('COClO(E+(ll

0. 00000E÷0O
0. 00000E+00
0.00000EO00
0. O00OOES00
0. 0O0OOE+OO

0. 00000K-So0

0 .OO0OOOE +00

0. 00000K-SO

0. 0000 E + 0n

0(0000E+10

0O. 00800EK+U0

0 00000E4 O0
0. (00S00E+00
0.00000-EO0
0. O000E+-O
S, 00'E + 00
0. ,'SOOKE + 00
0. OOCOE+LOC
0.000801E + On

o. 0000'0EK 0

0. 0000 OE+ 00
0. 00001E+00
0. 00000E+00

. 00000EK+00

0.) OS''F+ C
0. 000001'++00
". 0000OE+00

05O n' 0 KE+10 '

0. 00I00E0K'70. OOOE+O0O

0. 00000 EC00

0.ý)00 001 E + 0u!

o. I~ 1 01IS + 0 O

0. OSOOOK+:lI'0
0. 00000E+ 00'

0. 00000E+00
0. 00880:E+00:

0.00000 CE+ c0

MATRIX 1 -KEF
DEVIATION

0. 0' 600K00E(0U
0. 0000E+600'

0 . 00000K-OR

0. 00000K+000. 00000E+011

0. 00000E'+ 
00.000016E00

0. 00060E-00

0.00000K-OS'0
0. O0000E+01

0. OOOUOK+S0
0. OOOEK+00
0. OSOOEK+0O
0. 00000K+ '00

0. 00000KE+001
0. 00000 1E+0
o'. o'0000 E' +'70

0. 000O0E+O00. 00000E+0U

0. 000OOEOK0
0. 00000E+00
S. 0OOOOE+00
0. 0O0OOKOEO
O0. 000OOE+00
S. 00000E+ 0
0. O0000E+OO0. 00000K-OS

, J0O000oE+C,00. OOOOO + 00
0. O00EK+S00
O. OOOOOE+00
0. 00000E+00

0. 00000K+o0

S.SOSOOKOOS+
S. OOOOKE+00
0. 00000E+00

0. 00000E+00

0. 000000-+00
0. 0000+0K-OS.0OOOOEOK0S

0. 00000E+00
0.00000E +00
0O. 00000oKO SO
0. 0000'o 00
O. 00000E+00

C. CSOOKC,+LC0. 00000E+OC
S. 0('000K0E('0
0. 000000+00
1. 000006E+CIO
0. 00000KE+0

0. 000OOE+O0

0. OSOOKE+00
0. 000000E+O
0. 00000EO0-0.00000E+00
0:.00 CO0E+001-

0. 00000E +00

0. SOOSKE+0S
0. O0OOOE+80

0 . 0OO00KE+05
0. 00000E+00
0 . OOO00E+00

S. 00000EK÷00
0. O0OOOE+SO
0. 00000E 00
0. 00000K+ (0

5. 00000K0E+S. 000K0E+00

0 . 5S0C'0EK+10
0C. 0('S000E +00
0. 000rOE+C00
0. O0000E+00
O. 00000E+00

S. O0000E+00

. O0000clE(+'O00.cn O00EO0
U. 00080E + 01
0. 1 00000CCE+01_1

0. 00000OE+0
0. 00000E+00

S. 00000OE+u

0. 00000K-OS0. 00000E +00
O .O0000E O0
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89

90
91
92
93
94

90

9697
KE110 MESSAGE

99
99

100
I Oil1
102
103

o 91396E-01
7.5 121E-0 0

4 88E-91
C 7740E 901

75'74E0 1
7.41337E 01

I. (-6783E-0'
7. 19390'E-01

m 117 1OSE- 13
MEP K5E-1 3

4+745E-01
7. 70577E-01
7.03621E-01
7. 17091E-01

3 4,600E+00
3.52'l00E+00

3.t523E+00

'.615 :0E+0
'..'647 +00
3.6733E+0L,

3.7t6783E÷00
WARJING .... ONLY

3 .3017E+00
3.•3833E+,00
3.650099('E+ 9
3.80417E+÷0O
3. 9371 7E+ C0

7.14616E-01
7. 1900E-SI
7. 14334E-S1
7.14418E-01
7. 139I0E-01
7.14285E-01
7.139q9E9-1
7.14047E- 1
7.13490E-01

386 INDEPENDENT
7.12722E-01
7.12062E-01
7.12659E-0S
7.12019E-01
7.12671E-01

3.38345E-03
3.37780E-03
3.34933E-03
3.33791E-03
3.32893E-03
3. 30594E-03
3.28305E-03
3.24994E-03
3.23363E-03

FISSIONI POINTS WERE
3.34472E-03
3.37513E-03
3.39346E-03
3.35925E-03
3.32591E-03

0.000000E'00
0.00000E+O0
90.90000E+00
0.0000oE+00
0.00900E100
0. 00000E+U0
0. 0000)E+00
0. 0)00 'E+ 00

0. 00009E+0U
GENERATED

0. O00000E+00
0.00000E+00
0. 00000E+O0
0.O00009÷0+0
0. 00000E÷00

0.00000E+00

0.00000E0:0
0.00090:0E0
0. 000900E+00
O. 000090:00
0. 00'00ooo8o
0. 0080(0(E+ 00
0. 00944E+0.4

0.0000000
0.00000E+00
0.00000E+00
0. 000000)+090.00000E+O0

O.00000E+OU

7.57292E-01 3.072000.00 7.131130-01 3.3223'E-03 0.00000.+00 0. 00000E+00

0E14O MESSAGE 1UM40E0 1115-123

NAC International

EEECUTION TEPJ4IIIATED DUE TO COMPLETION1 OF THE SPECIFIED NUM.4BER OF GENEPATIONS.
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"LWT CASE, 25 BWR RODS, NO RWR BASKET, 5 W/O U235 VARIABLE PITCH"

LIFETIME = 2.161.'33E-04 + OR - 2.12662E-U6 GENERATION TIME - 1.13659E-04 + OR - t.29443E-O7
NU BAR = 2.4279E+0 + OR - S.35841E-04 AVERAGE FISSION GROUP = 0.37499E+0l + OR - 3.33856E-02

EN ERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION - K.89807E-02 + OK - 6.35504E-04

r1o. o
GENEF

SK

F INITIAL
RATIONS AVERAGE

I PED 6-EFFECTIVE

3 0-71353 +OR -

4 071383 + OR -

5 0.71351 + OR -

6 0.71347 + OR -

7 0.71383 + OR -

8 0.71403 + OR -

9 0.71341 + OR -

10 0-71332 + OR -

11 0.71348 + OR -

12 0.71296 + OR -

17 0.71320 + OR -

12 0.71321 + OK -

17 0.71502 + OR -

32 0.71347 + OR -

37 0.71303 + OR -

12 0.71395 + OR -

17 0.71596 + OR -

52 0.71732 + OK -

57 0.71435 + OR -

52 0.71361 + OR -

17 0.71221 * OR -

72 0.71038 + OR -

77 0.70755 5 OR -

02 -.70963 + OR -

87 0.70378 + OR -

92 0.70244 + OR -

DEVIATION

03. ('03233

0. 003253

0. :0337

0.003400. 00732

0. 00345

(0.0(0343

0. 00347

0. 00350

0. '0035(0

0.00348

0.00360

0.00365

0. 00377

0. 00395

0. 00425

0.00451

0. 00468

0. 00473

0. 00524

0. 0'1567

0.00645

0. ('0733

0.0-1,075

1'. ('I0i5

('01370

07 PER CENT
CONFIDEN6CE INTERVAL

0.71020 TO ('.71686

0.71048 TO 0.71718

0.71015 TO 0.71688

0.711106 TO 0.71087

0.710'41 TO- 0.71725

0.71058 TO n.71748

0.70998 TO 0.71684

0.70980 TO 0.71679

0.70998 TO' .71698

0.70q46 TO ' 1.C446

0.70972 TO 0i.71568

0.70961 TO 0.71681

0.71137 TO 0.71668

0.70070 TO 0.71724

0.70908 TO 0.71690

0.70970 TO 0.71820

0.71145 TO 0.72047

0.71264 TO 0.72200

0.70002 TO 0.71908

0.7083e TO 0.71885

0.70654 TO 0.71789

0.70394 TO 0.71683

0.70023 TO 0.71468

0.700R8 TO 0.71838

q5 PE6 CENT
COIIFI PENCE IIITERVAL

0.70G87 TO 0.72011

0.70713 TO 0.72053

0.70678 TO 0.72025

0.706K6 TO 0.72027

u.70699 TO 0.72067

0.70713 TO 0.72093

0.70655 TO 0.72027

0.70639 TO 0.72025

0.7(0648 TO 0.72048

0.705q6 TO 0.71996

0.70625 TO 0.72015

0.70601 TO 0.72041

0.70772 TO 0.72233

0.70593 TO 0.72101

0.70512 TO 0.72094

0.70545 TO 0.72244

0.70694 TO 0.72498

0.70797 TO 0.72668

0.70488 TO 0.72381

0.70314 TO 0.72408

0.70087 TO 0.72356

0.69749 TO 0.72328

0.69K90 TO 0.72220

0.60013 TO 0.72713

0.68348 TO 0.72407

0.67493 TO 0.72996
RODS, 110 BWR BASKET, 5

95 PER CENT
CONFIDENCE INTERVAL

0.r5549 TO 0.7,226

00 PEP. CENT NUMBER OF'
CONFI IKNCE INTERVAL HISTOPIES

0.70354 TO 0.72352 40000

0.70378 TO 0.72388 39600

0.70341 TO 0.72362 39200

0.70325 TO 0.723G8 33000

0.70357 TO 0.724109 30400

0.70358 TO 0.72438 38000

0.70312 TO 0.72370 37600

0.70293 TO 0.72372 37200

0.70298 TO 0.72396 30000

0.7024C TO 0.72345 '64 110

0.70277 TO 0.72363 34400

0.70241 TO 0.72401 32400

0.70407 TO 0.72598 30400

0.70216 TO 0.721478 28400

0.70117 TO 0.72489 25400

0.70120 TO 0.72669 24400

0.70244 TO 0.72948 22400

0.70329 TO 0.73136 20400

0.70015 TO 0.72854 18400

0.69790 TO 0.72932 16400

0.69520 TO 0.72923 14400

0.69104 TO 0.72973 12400

0.68557 TO 0.72953 104100

0.68330 TO 0.73587 8400

10.r7333 TO 0.73422 04 00

0.66116 TO 0.74372 4400
W4/0 U235 VARIABLE PITCH"

09 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

6.6313c0 TO .77047 2400.

0

3.69363

0.66866
"LWT

TO 0.71302

TO 0.71620
CASK, 25 BW6

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

97 0.703R9 + OR

67 PEE. CENT
DEVIATIOII CONFIDENICE INTERVAL

-0.02420 0.0700 TO 0.72005
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"LWT CASK, 25 BWR RODS, SO BWR BASKET, 5 W1/ U-235 VARIABLE PITCH"

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPFESES1TS K-EKF 0. 7135 + OR - 0.0033 WHICH OCCURS FOR 103 GENERUTIONS U.

0.5639 0.7022 0. 7204

----- ---- ----- ---- --- ------------------------ I - - - - - - - - - - - - - - - - - - - - - - - -
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"LWT CASK, 25 BWR RODS, NO BWSB BASKET, 5 W/O U235 VARIABLE PITCH"

GROUp FISSION UNIT REICON FISSIONS
FRACTI 1I

1 0.0027 1.92049E-03

0.0119 8.47839E-03

0.0124 8.e7819E-03

1 0.0051 3.61159E-03

0.0017 1.24621E-03

C 0.0014 1. 00221E-03

0.0012 9.32696E-04

$ 0.00009 .32962E-04

- 0.0011 8.12195E-04

I5 0.0014 1.71284E-03

50 0.0052 3.71633E-03

II 0.0066 4.74161E-03

13 0.0093 4.5111KE-03

14 0.0052 3. 10724E-O3

I1 0.0013 9.07042E-04

1i 0.0008 5.46759E-04

1] 0.0011 8.73620E-04

10 0.0018 1.28315E-03

10 0.0023 1.65015E-03

20 0. 0099 0. 86170E-03

21 0. 0053 3.76837E-03

0. 0,137 9.74644E-03

0.091 6.35829E-02

24 0.1522 1.79948E-01

5 0.226R 1.61345E-01

25 0.2579 1.84035E-01

27 0.0745 5.3148KE-02

SYnTEM TOTAL = 7.13527E-01

EL.P5SED TIME 3.97283 MIINUTEI

PAJIDOM 1 11H2EP.= KECC71293DOr

PERCENT
CEVIATION

7.9551

2.3095

2. 464 1

3.2896

1.8610

1.6885

2.1601

2.3808

3.1579

3.3921

2.9123

3.6874

4.4318

3.9334

6.3377

7.0791

11.1197

10.7961

8.1758

4.1910

7.3940

4.5119

1.7911

1.01629

I.0192

0.8679

2. 3429

0.4009

ABSORPTIOIS PECERIT
D'EVIATI ON

1.55933E-03 4.68012

5.24441E-03 1.6315

3.70982E-03 2.3492

1.73888E-03 3.1541

1.25950E-03 1.6420

2.17782E-03 1.6503

2.77279E-O3 1.9332

2.54617E-03 2.1997

3.22371E-03 2.3339

5.74338E-03 2.3470

8.87449E-03 2.1449

8.82059E-03 2.7710

9.69352E-03 2.7547

1.36092E-Ol2 .5871

4.51955E-03 3.101C

4.57548E-03 3.9213

1.64378E-03 5.2113

1.66254E-03 5.429C

2.73285E-03 3.5998

1.04665E-02 2.3919

4.49843E-03 3.9745

1.12421E-02 2.5474

8.04947E-02 0.8691

2.289086E-01 0.5136

2.13349E-01 0.4255

2.71962E-01 0.4119

9.70387E-02 0).6775

1.00207E+00 0..1233

S.]PPIIG 33 GENEKRJTI/OJS

LEAKAGE PERCENT
,EVIAT IOTI

0. 00000E-00 0. 7000

0. 00000E690 0. 000U

O.OOOOOE+00 0.0001

0. OOO9SK+00 0. 00100

0. O-000E+00 0.0000

0. 0OOOOK+S00 0.0000,

0.O0000+E 00 0.0)ý 000

). SSO0K0E+00 0. 0000

0 . O00000E+ 00 0. Milo

0.OOOOKE+00 0.0000

0.OOOOOE+00 0.0000

0.00000E÷00 0. o:00

0. O00000E+00 0. 0000

0. 0 K0000E+0 0. 0000

0.00000E600 0.0000

0. OOOOOK+O0 0.0000

0.000006E00 0.0000

0.000E+000 0.0000

0.00000E+00 0. 0000

0. 0000E+00 0. 0000

0, Ol-10000E+ c 0 0. 0000 '0.00000E+00 0.0000

0.O0000EOK0 0. 0000

0). 090006+00) 0,.0000

0.OOOOOK400 0.9000O

0. 00000E+00 0.0000

0. 00006E+00 0.0000
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"LWT CASK, 25 BWR RODS, NO BWP BASKET, 5 W1/0 U235 VARIABLE PITCH"

0. 076 TO -. C276
0.6276 TO 0.6476
0.6476 TO 0.C676
0.6676 TO 0 6876
0.6676 TO 0 7707
0.7076 TO 7 78
0.7276 TO 1.747C
0.7476 TO 0:767(

7C.776 TO C, 7E71

0.0076 TO 0 6 70

0.6276 TO 0.6476
0.6476 TO 0.0670
0.0070 TO 0.6870
0.6870 TO 0.7070
0.7076 TO 0.7276
0.7276 TO 0.7476
0.7476 TO 0.767C
0.7670 TO 0.87676

0.6076 TO 0.0276
0.6276 TO 0.6476
0.6476 TO 0.6676
0.6676 TO 0.6876
0.6876 TO 0.7076
0.7076 TO 0.7276
0.7270 TO 0.7470
0.7470 TO 0.7676
0.7676 TO 0.7876

0.61076 TO 0.0276
0.6276 TO 1.6476
0.6476 TO 0.6070
0.6676 TO 0.06870

0.6876 TO 0.7070
0.7076 TO 0.7276
0.7276 TO 0.7476
0.7476 TO 0.7676
0.7676 TO 0.7876

FREQUENC FOP GE1JEP-ATIO1IS 4 TO 103

FRoEooUECo0.Y FOO GENEFATITOI 29 TO 103

FREQUENCY FOR GENERATIONS 54 TO 103

FREQUENCY FOP GENEPATIONS 79 TO 103

CONGRATULATIONIS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH 0ENO V IN 3.97283 MINUTES
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6.6.5 TRIGA Fuel Elements

This section contains abbreviated output files from the most reactive non-poisoned and poisoned

basket configurations for TRIGA fuel elements, and a sample benchmark case for TRIGA fuel.
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Figure 6.6.5-1 Summary of CSAS Input/Output for NAC-LWT with TRIGA Fuel
Elements - Most Reactive Nonpoisoned Basket Configuration

PRIMARY MODULE ACCESS AND INPUT RECORD I SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

TRIGA - PREEF. FLOOD CANISTER - 2 ROD FILLING CANISTER 4 TOLEPRANCE
27GROUPNIDF4 INFHOMMEDIEUM
' FUEL
U-235 1 0.0 2.3049E-04 END
U-232 1 0.0 H.8008E-05 END
ZR 1 0.0 3.7748E-03 END
H 1 j.0 1].4040E-02 END
420 1 0.7454 293.0 END
'CLAD, SASFIET, AND CASK
SS304 2 1.0 293.0 END

'CANISTER INTERNAL MODERATOR
H20j 3 ,.1 293.0 END
' IRCONIUM ROE.

Z P 4 I l 293.0 END
'GRAPHITE REFLETOR

0 193.0 END
'LEAD SHIEID

C 1.0 293.0 END
'NEUTROIN STIIELD
H0 7 1.)0E-20 293.0 END
'CASK EXTERNAJL MATERIAL

0 1.6-20 293.0 END
EN D FITTIING FOR FUEL ELEMENT
S304 9 0.337137 293.0 END
'40 9 0.602403 293.0 END

'SECOND FUEL MATERIAL FOR UN-CANI'ISTERED
U-335 i5 0.0 9.052980E-4 END
U-230 10 0.0 3.849480E-4 END
ZR 10 0.0 3.446510E-2 END

N I0 0.0 5.514420E-2 END
'SECOND END-FITTING MATERIAL FOR UN-CANISTERED FUEL
SS304 ,1 0.337137 293.0 END
920 11 DEN=0.062863 1.06-20 293.0 END

'CASE INTERIOR MODERATOR MATERIAL
H20 12 1.0E-20 293.0 END
END COMP
MORE DATA
RES=I0 CYLINDER 1.8224 DAII(I0)=8.52196E-01

END MORE
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLEPAN.CE
READ PARAIM TME=170.0 GEN=403 NPG=1000 RUN=YES PLT=NO
TBA=-'.D END pARAM
READ GEOM

UNIT I
COM= 'TRIGA FUEL (SMEARED)'
CYLINDER 1 1 3.9877 60.959 0.001
UNIT 5
COM='.3.0 in Width / 0.28 in Thickness DIVIDER CENTER STACK (SEALED)
CUROID 2 I 2P4.2926 0.7112 0.0 +74.29 -8.255
UNIT 6
CDOM-'3.3 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK (SEALED)'
CUBOID 1 -2P4.2920 3.C096 C.0 +74.21 -8.250
UNIT 7
COM1- ' SEALED CAN I STER'
CYLINDER 1_ 1 7.-.870 +60.96 0.0
HOLE 1 3.0 0.0 0r. 0
CYLINDER 2 1 4.1029 +63.50 -1.27
CYLINDER 12 1 4.1529 +74.29 -8.255
UNIT 10
COM'TRIGA ELEMENTS IN Top of 3.38 in 3 3.3R in OPENING (SEALED)'
CUBOID 21 T 2P42E 2P4.I9IR +74.29 -d.255
HOLE 7 (7,0 0.1390 0.0
UNIJIT 11
COM='TRIGA ELEMENTS IN Bottom of 3.38 in . 3.3H in OPENING (SEALED)'
CORD 12 1 IP4.2920 2P4.2H26 +74.29 -8.255
HOLE 7 0.0 -0.1396 0.0
UNIT 12
COM-'TRIGA ELEMENTS IN Bottom Right of 3.38 in x 3.38 in OPENING (SEALED)'
CUSOID 12 1 2P4.2926 2P4.2926 +74.29 -8.255
HOLE 7 00.13396 -0.1396 0.0
UNIT 13
COM-'TRIGA ELEMENTS III Top Right of 3.38 0+ + 3.28 in OPENING (SEALED)'
CUBOID 12 1 2P4.2936 2P4.292- +74.29 -8.255
HOLE 7 +0.1396 +0.139C. 9.0
UNIT 14
COM-'TRIGA ELEMENTS IN Bottom Loft of 3.3 3 in x 2.38 in OPENING (SEALED)'
CUBOID ,2 , BR4.2926 204.2920 +74.29 -0.255
HOLE 7 -0.1390 -0.139C. 0.9
UIJIIT 15
COM-'TRIGA ELEMENTS 1(7 Top LtRE of 3.38 in . 3.38 in OPEJIN1G (SEALED)
0080D 12 1 2P4.2926 2P4.2926 +74.29 -9.255
HOLE 7 -0.1390 +0.1396 0.0
UNIT 16
COM='TOIGA BASKET 3.38 is x 3.38 in CENTER OPENING (SEALED)'
@0U0OID 7 1 -4 2.2 2P4 2927 +74 29 -c 255

UNIT
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COM='CENTER COLUMN OF THREE OPENINGS ./ 0.28 in plate (SEALED)
ARRAy 1 -4.2326 -13.559 -I.255
REPLICATE 2 I 4.6.711Y CR0.0 I

UNIT 21
COM='LEFT OUTSIDE COLUTMN OF TWO OPENINGS W! 0.12 in plate (SEALED)'
ARP-AY 2 -4.2926 -8.89 -a.255
REPLICATE 2 1 0.0 0.3048 2IRS.3046 260.0 1
UIT 23

COM= 'FIGHT OUTSIDE COLUMN) OF TWO OPENINGS w! 0.12 in plate (SEALED)
AR RAY -5.2925 -6.69 -. 255
REPLICATE 2 I 0.3046 u.0 2R0.3046 2-:0.1 1
U N IT 30
COM='NAC-LWT TRIGA BASKET (SEALED)'
CYLINDER 12 1 17.1 +74.29 -8.255
POLE 26 0.0 0.0 '2.0

HOLE 21 -1.2974 0.0 0.0
HOLE 22 +9.2974 6.9D 0.6

CYLINDER 2 1 18.9103 +74.93 -R.480
CYLINDEER 6 33.4645 +74.93 -8.890
CYLINDER 2 1 26.5188 +74.93 -8.890
CYLINDER 7 1 49.2227 +74.93 -8.890
CYLINDER 2 1 49.8221 +74.93 -8.890
CUBOID 8 1 4P49.8221 +74.93 -8.890
UNIT 41
COM='TRIGA FUEL ELEMENT'
CYLINDER 4 1 0.2858 2119.05
CYLINDER 10 1 1.8234 2915.05
CYLINDER 5 1 1.8224 2P27.7368
CSLINDER 2 1 1.8771 2P27.7368
CYLINDER 11 1 1.8771 2P36.703
UNIT 45
COM='3.38 in Width / 0.28 in Thickness DIVIDER CENTER STACK'
CU0B0 2 1 2P4.2926 0.7112 n.0 2P361.703
UNIT 46
COM='3.3L in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK'
CUBOID 2 I 2P4.2926 0.6896 0.0 2P36.703
UNIT 50
COM='TRIGA FUEL ELEMENTS IN Top of 3.38 in C 3.38 in OPENING'
CUBOID 12 1 2P4.2926 2P4.3926 2P36.703
HOLE 41 +1.9772 +2.4154 0.0
HOLE 41 -1.8772 +2.4154 0.0

HOLE 41 -1.8772 -1.3389 0.0
HOLE 41 +1.8772 -1.3389 0.0
UNIT 51
COM='TRIGA FUEL ELEMENTS IN Bottom of 3.38 in x 3.38 in OPENING'
CUBOID 12 F 2P4. 926 2P4.2926 2P36.703
HOLE 41 +1.8772 -2.4154 0.0
HOLE 41 -1.8772 -2.4154 0.0
HOLE 41 -1.0772 +1.3389 0.0
HOLE 41 +1.8772 +1.3389 0.0
UNIT 52
COM='TRIGA FUEL ELEMENTS IN Bottom Right of 3.38 in x 3.38 in OPENIN
CUBOID 12 1 2P4.2926 2P4.2926 2P36.763
HOLE 41 +2.4154 -2.4154 0.0
HOLE 41 +2.4154 +1.3349 0.0
HOLE 41 -1.3389 -2.4154 0.0
HOLE 41 -1.3389 +1.3389 0.0
UNIT 53
COM='TRIGA FUEL ELEMENTS IN Top Right of 3.38 in + 3.38 in OPENING'
CUPOID 12 1 264.2906 264.2926 2P36.703

HOLE 41 +2.4154 '2.4154 0.0
HOLE 41 +2.4154 -1.33b9 0.0
HOLE 41 -1.3389 +2.4254 0.0
HOLE 41 -1.3389 -1.3389 0.0
UNIT 54
COM='TRIGA FUEL ELEMENTS IN Bottom Left of 3.38 in + 3.38 in OPENING
CUEOID 12 1 264.2926 2P4.2926 2635.793
HOLE 41 -2.4154 -2.4154 0.0
HOLE 41 -2.4154 +1.3389 6.0
HOLE 41 ±i.3389 -2.4154 6.0

HOLE 41 +1.3389 +1.3329 6.6

UNIT 55
COM='TRIGA FUEL ELEMENTS IN Tap Left of 3.38 in x 3.30 in OPENING'
CUBOID 12 1 2P4.2926 2P4.2923 2636.703
HOLE 48 -2.4154 +2.4154 0.0
HOLE 41 -2.4184 -1.3389 0.0
HOLE 41 +1.3389 +2.4154 0.0
HOLE 41 +1.3389 -1.3389 0.0
UNIT 56
COM='TRIGA BASKET 3.38 in x 3.38 in CENTER OPENING'
CU2OID 12 1 364.2926 264.2926 2P36.703
UNIT 60
COM='CENTEP COLUMN OF THREE OPENINGS w/ 0.28 in plate'
ARRAY 11 -4.292H -13.5e9 -36.703
REPLICATE 2 1 4R0.7112 266.0 1
UNIT 61
COM='LEFT OUTSIDE COLUNIE OF TWO OPENINGS w/0.12 in plate'
ARRAY 12 -4.2926 -8.89 -36.703
REPLICATE 2 1 0.0 0.304P 2R0.36148 2R9.[ 1

UN8T 62

COM='RIGHT OUTSIDE COLlie4 OF TWO OPENINGS w! 0.12 in plate'
ARP.AY 13 -4.2920 -C.66 -36.753
REFLICATE 2 1 0.3048 0.6 396.2644 26.0 Y

UNIT 76
GOM=INAC-LWT TRIGA BASKET'

(G'

3'
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CYLINDER 12 1 17.1 2P67.703
HOLE EC 0.0 . .4 0.0

HOLE 2 -0.2971 0.0 0.'1
HOLE 62 +9.2974 O.Si 0.0
CYLINDER 2 1 18.9103 2P37.338
CYLINDER 6 1 33.4645 2P37.338
CYLINDER 2 1 36.5198 3P37.338
CYLINDER 7 1 49.2227 2P37.338
CYLINDER 2 1 49.8221 2P37.338
CUBOID e 1 4P49.8221 2P37.339
UNIT 80
COM=SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 2 1 36.518H 2P14.1351
CYLINDER 8 1 49.8321 2P14.1351
CUBOID 8 I 4P49.8 21 2P14.1351
UNIT 81
COM=SIMPLIFIED CASK BOTTOM STRUCTUPE IIAC-LWT'
CYLINDER 6 1 20.3525 2P3.81
CYLINDER 2 1 36.0618 +13.97 -12.7
CYLINDER 8 1 49.8221 +13.97 -12.7
CUBOID 8 1 4P49.8221 +13.97 -11.7
GLOBAL UNIT 82
COM= 'STACK OF 5 BASKETS IIN CASK'
ARRAy 0 - 49.9221 -4q.8221 -221.3
END GEOM
READ APAY
AP.A= NUX= 1NUY=5 15UE=1 FILL 10 5 16 5 11 E FlD PILL
ARA=2 NU1X1= NUY=3 NUZ=1 FILL 13 6 12 END FILL
ARA=3 NU1X=1 NUY=3 NUZ=1 FILL 15 6 14 END FILL
AP`A I1 NUP=1 NUY=5 NUZ=I FILL 50 45 SE 45 51 ENS FILL
AP.A-I2 NUX=1 NUY=3 NUZ=1 FILL 53 46 52 END FILL
ARA= 13 lIUD= NUY=3 NU=I1 FILL 55 46 54 END FILL
ARA=' 0 NUX=I NUY=I NUZ=7 FILL 81 30 3270 30 60 END FILL
END ARPAY
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL='X-Y PLOT OF CASK (CANIISTER ELEVATION)
SCR=-ES PIC=MAT LPI=10
UAY= 1 . 0 VDN=- 1. 0 ONA-H800
XUL=-50.0 YUL=50.U EUL=14S. 352
NLR=50.0 YL=-50.0 ZLpR=149 . 352 END
TTL= '-f PLOT OF BASKET (CANISTER ELEVATION)'
SCR=YES PIC-MAT LPI=10
UAX=I.0 VDN=-1.9 NA02=800
XUL=-17.2 YUL=17.2 ZUL=149,352
XLR=17.2 YLR=-17.2 ZLR=149.352 END
TTL= 5-Y PLOT OF BASKET (CAVITY 141D PLAN]E)'
SCR=YES FIC-MAT LPI-1"
0 c.4=1. VD II-I.0 NAY=8 C)
XUL=-17.2 YUL=17.2 ZDUL-=0
XLR-7 .2 YLR=-17.2 ZLR=S.0 END
TTL=2E-Y PLOT OF CENTER OPENING (CANIISTER ELEVATION)'

SCR=YES PIC=MAT LPI=10
UAY_=I .0 VDN=- .10 N AY=E0
YUL=-7.0 YUL=7.0 2UL=149.352
2LR=7. 0 yLP=-7.0 ZLR=149. 352 END
TTL=' -Y PLOT OF FERIPHERAL UPENING (CAIIISTER ELEVATION)'

SCR=YES PIC=MAT LPI=10
U004=I.0 VDN=-I.0 NAY-80H
UL--7. 9ULLI6.0 ZUL=149,352
LR=7. 0 YL=4 .0 LR 14 .353 END

TTL='Y- PLOT OF BASKET (CENTER OF FUEL ELEMEtITS,CAIOISTER ELEVATIUN)i
SCR=YES P6C-MAT LP I=1
VA!4=I WDN=-1 .91111 0 18N ''=
.UL= 1 iU 1 , DL-lE8XU=.1 UL=-I4.0 ZUL=186.69

ELR-2.12 YLR=-4.5 ZLR= 1 2.014 ENE,
TTL='Y-Z PLOT OF BASKET (CASK)'
SCR- ES PIC=MAT LPI=10
VA =.15 W DN--1. 0 NA. -uO'
UL2I UL-51 ZUL 5

VLP=2.1' YLP -51 ZLP- 5''

END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE OcOOOE IS FINISHED. COMPLETION CODE U. CPU TIME USED 0

SECOIID0.PY MOLULE 000002 HAS BEEN CALLED.

MODULE OOO002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 9

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000000 IS FTINISHED. CHMPLETIONI' CODE 0. CPU TIME USED 718.

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 722.

.8E (SECONDS).

.72 (SECONDS)

.10 (SECONDIS)

.9C (SECONDS)
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OCCCOCCC CC CC
CCCCCCCcCCCCCC
CC CC
CC
CC
CC
CC
CC
CC

CCC C CCCC888CCCCCC8CC

C:C CCcCC

5SSSSýSSSSSSA
SSSSSSSSASSS

SS

8888888888888

ASc

SS SS

SsSSSSSSSSSSSS
SASSSSSSSSSS

82 1- 88 1

88

Ii0
00383
8 5 8 0

88
88

111

000O00

00 00
00 00

00 00

I'l 00
00 0O0

00000 00
O 51 O0

0O 1 O
O 10OA0

15OOi

8SSSSSSSSSS
SSSSSASSSSSSS
SS S S
S S
S S

S SSSSSSSSASS
SSSSSSSSSSSS

SS
SS

SS SS
SSSSýSSSSSSASS

SSSSSSSSSSS

CCCCCCCCCC8
CCCCCCCCCC
cc CC

cc
cc
cC

cc
cc
cc

222222222222
222222-22-22222

88282 882 85

22

22
22

22

222222222222'
2222222222222

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

ý5
5 5

55 55
5555555555555
55555555555

AAAAA.SAA SSSSSSS8
A SSSSSSASSSSSS

AA AA S SS
AA AA SS
AA AA S
AAAAAAAAAAAAA SSSSSSSSSSS
AAAAAAA SSSSSSSSSSSS

AA "A SS

AA AA 8S
,,A AA 8S SS
AA AA SSISSASsASAASA

AA AA SSSSSSSSSS

AAAAASAA LL
AAAAAAAAAAA LL

AS AS LL
AA AA LL
AA AA LL
AAAAAA~aAAAAA LL
AAAAAAAAAAPA/ LL
AA AA LL
AA AA LL
AA AA LL
AA AA LLLLLLLLLLLLL
AA AA LLLLLLLLLLLLL

/ 33333333333
// 8333333333333

// 33 33
// 33
/ 233

// 333
/ 2333

/ 233

I 233

S2233 33
/ 23333333333333

// 233333333333

33333333323
332333322332

:: 3 33
33 233

:: 33
333
333

:: 33
:: 33

23333333333333
33232333333

" 2222" 5558555585558

09 0 CE , 8. ROSES

22 -, "2. 22

22

EE
EE
EE

EEEEEEEEEEE

EE
EE
EE
EEEEEEEEEEEEEEEEEFEEEEEEE

000,O000
000000000

o0 on

08088 8

00 00

00 On
00 00
8O0000O

3333333333
3333333233233
33 33

33
33

333
323

33
33

33 33
333333333333

3333333333

5555555555555
55
55
55
555555555555

855555555558
55
55

55 5

8855885555855
555555858855

PPPPPPPPPPP CCCCCCCCCCC
PPPPPPPPpPPpPP CCCCCCCCCCCCC

PP PP CC CC

PP FP CC
PP PP CC

PPPPFPPPPPPPPP CC
------ PPPPPPPPPP CC
90 CC
PP CC.
PP cc CC

PP CCCCCCCCCCCCC
PP CCCCCCCCCCC

// 999989989989 898888888888
// 99989898999899 80889888988988

// 998 9 88 8 88
!/ 89 89 85 88

// 89 89 88 88
// 98989989989999 R88898888888

// 990888898898 808880888888
/1 99 89 88

// 99 88 88
// 99 88 88

// 98989889899999 80888888888888
99989898989998 88888888888

8888885858855 88888888888
88885585588555 8•888858898888

:: 55 88 88
:: 85 88 88
:: 55 88 88

5585855555555 88888888888
5555555555555 98898888888

*:. 55 88 88
*:. 55 88 88

:: 85 55 88 88
88888588555855 8889885800888
858555585885 088988080888

//
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SSSSSSSESSSS CCCCA-AACCCCC AAAAAA LL EEEEEEE EEE PPPPPPPF PPPP CCCCCCCCCCC
SSDSSSSSSSSSS CCCCCCCC AAAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
SS SS CC AA AA LL EE PP PP CC CC
SS CC AA AA LL EE PP Pp CC
S5 CC AA AA LL EE PP Pp CC
SSSSSSSSSSSS CC AAAAAtAAAAA LL EEEEEEEEE -------------- PPPPPPPPPPPPP CC
SSSSSSSSSSS CC AAAAAAAAAAA.A LL EEEEEFEEE -------------- PPPPPPPPPPPP CC

SS CC AA AA LL EE PP C¢"
SS CC "A AA LL EE PP CC

S S CC C A AA LL EE PP CC CC
cDSDSDSSD SSU C C: AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE Pp CCYCCCCCCCCCC

SS3SSSSSDSs CCCCCCCCCCC AA AYA LLLLLLLLLLLLL EEEEEEEEEEEEE PP C.CCCCCCCCCC

PROGRPAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

... .. .. .. . .. .. . . . . .. . . . . .. ..

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLTS-E: ENG

LI BRPY: G:\SCALE43\WI NNT\EXE..

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 12/30/98

TIME OF EXECUTION: 05:33:58

... .. ... .. .. . . .. . . .. . . .. . . .. . . .. . .

...........

TRIGA - PREP. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

-- PROBLEM PARAMAETERS •'"

LIB Y7GPOUPNDF4 LI BRAPY
MX'!X - MIXTURES
MAC 21 COMPOSITION SPECIFICATIGNS
=4M 1 MATEPIAL LOTTES

GE IINFHOMMIEDIUM GEOMETRY
MORE 1 "/1 DO TOT READ/READ OPTIONAL PARAMETER DATA
MSLH 0 FUEL SOLUTIGONS

PROBLEM GEOMETRY .....

INFINTITE HOMOGENEOUS MEDII4.

MFUEL I MIXTUPE NO. OF THE INFIUTITE HOMOGENEOUS MEDIUM

.... SPECIAL TAPAMETEPS .-

ISO 8 ORDER OF ANGULAR QUADRATURE
IIM A0 I1ER ITERATION PMAXIMUM
ICM 25 OUTER ITERATION MAYIMUM
SZF 1.000O0E400 SIZE FACTOR FOR SPATIAL MESH
EPS I. SOU)OE-N4 OVEPALL PPOBLEM CONVERGENCE
FTC 1. 0U00AE-A4 SCALAR: FLUX CONVERGENCE
BKL 21420A)E+U0 RUCELITIG FACTOR
IUS 0 THEPPIAL UNSCATTER SCALIUG
SAL FINE NALAITCE TABLE PRINHT FLAG
DEY 0. 0AK0E÷D SUOELIIG HEIGHT
D7Z -. 0.0000')E-+0 A IEI LITG DEPTH
IRTH 0 DIFFUSIOTN COEFFICIETIT OPTIOIT
FED 0 LOGICAL UNIT NUM•ER TO REAL FLUX GUESS
FWP -1 LOGICAL UTIlT NUMBER TO WRITE FLUX GUESS
MSH 2001 NUMBEF OF INTERVALS FOR RES. ITTTGRTTTS
MLV 2 Mk-A LVALUE FOR RES. ITITGRTITS
LA'S U LOGICAL UNIT NUMBER TO WRITE ANTIST LIS
RES IS MIXTURE WITH SPECIAL RESOTANTCE CORRECTION

CYLITTDER GEOMETRY FO. SPECIAL RESONANCE CORRECTION
1.A2A4AE+AA0 DIMEUSIOG T (LBAR) FOPR SPECIAL RESONAITCE CORRECTION

Y'-UI OFF FA-TCPR SPECIFICATIOTT
MIITUF.E FACTOR

10 . -Us52o
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RK KK EEEEEEEEEEEEE

KK K FEEEEEEEEEEE
KK KR EE
KK KK EE

KP i. KI EE
FRRKRNRKK EEEEEEEEE

RRI-KKKKKK EEEEEEEEE
KR KR EE
KR KK EE
KK KP EE
KK FK EEEEEEEEEEEEE
KR KR EEEEEEEEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AAAAAAPAA
SSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA

53 SS CC CC AA AA
SS CC AA AA
5S CC AIA AA
SSSSSSSSSSSS CC AAAAAAAAAAAAA

SSSSSSSSSSSS CC AAAAAAAAAAAA
SS CC AA AA
SS CC AA AA

SS SS CC CC AA AA
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA

SSSSSSSSSSS CCCCCCCCCCC AA AA

101 222222222222 //

1111 22 22 //
11 22 /
11 22 //
11 22 //

November 2014

is Nil 00000000000
Ni 0000000000000

M5INN 01 O0 O0

ilil Nil lii 00 O'0
il l Nil OOii 00 00

lii lii Si00 00
III] ti i ll 00 00

'IM I'11 Ill 0' 00

51 P1111115 00 00
il HIN 00000000000

111i 000000000000

LL EEEEEEEEEEEE
LL EEEEEEEEEEEEE

LL EE
LL EE
LL EE

LL EEEEEEEEE
LL EEEEEEEEE
LL EE
L1, EE

LL EE
LLLLLLLLLLLLL EEEEEEEEEEEE
LLLLLLLLLLLLL EEEEEEFEEEEE

333333332333 0005500
3333333333333 O"00000000

33 33 00 05
33 'O0 00
33 SO 0 SO

333 O0 00

333 00 00
33 O0 00

33 00 00
33 33 05 00
3333333333333 000050505
33333333333 0000000

33333333333 44
3333333333333 444
33 33 4444

33 44 44
33 44 44

333 44 44
333 44 44

33 444444444444
33 4444444444444

3 2 33 44
3333333333333 44
33333333333 44

VV V

M M4VV

VV VV

VV 'v
5' M

MLv' MM

pp'ppppppppp

ppppppppppppp
PP pp
pp pp
PP PP
ppppppppppppp
pppppppppppP
pp
PP
PP
PP
PP

// 99999999999
q/9999999999999

// 99 99
// 99 99

/ 599 99
S 9999999999999

// 999999999999

// 99
// 99

// 999999999q9999
// 999999999999

n1

102

11
*: 11

*: 11

111511111
111115111

11

I1
0 1
11

11i11i1i
11111111

00 05

00 00
00 00

50 00

00 00
00 00

0005000000
0000000

22
2222222222222

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

55
55

55 55
55555555555555

55555555555

I,
//

I,
//

//
I,

CCCCCCCC CC C
C CC CCCC C CCCC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCC CC CCC CCC C

CCCCCCC CCC C

85555885555
55958558885588
88 88
55 88
cc cc

58888558888
88885858588

0000000
O00000005

O0 00
00 O00

00 05

0005000000
0000000
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SSSSSSSSSSS
SsSSSSSSSSSS S

S SS

S-SSSSSSSSSSS

S2SSSSSSSSSS
SS
SS

SS SS
SSSSSSSSSSSSS

SSSSSSSSSSS

C CCCC

C 00-"lA'LA
CC-
CC C

C-,CCC-CCCC-CCCCC
ýCCUCCýCCCC

AAA•_•kAAA
AAAAAAXAMAt

,A AA
AA AA
AA AA

APAMASAAKAAPAA

AA AA
AA AA
AA AA
.k. AA
AA AA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

EEEEEEEEEEEEE
EEEEEEEEEEEEE

EE
EE
EE
EEEEEEEEE
EEEEEEEEE

EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

PPPFPPPPPPPP
PPPP PPPPpPPP
Pp Pp
Pp PP
Pp PP
PPPPPPPPPPFPP
PPPPPPPPPPpp

Pp
pp

pp
PP
PP

CCCCCCCCCCC
CCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
C CC CC CC CC CC CC

CCCCCCCCCCC

PROGRADM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 00059

CREATION DATE: 03/08/96

VOLUMIE: ENG

LIBRARY: G:\SCALE43\WIN NT\EXFE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 12/30/98

TIME OF EXECUTION: 05:34:10
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:* ' *. . * * * * *. . . . . " * ' " '*. . . . . . - . . . .* * * " " " *. . . .......

... TRIGA - PREE. FLOOD CANISTER - 2 ROED FILLING CANISTER + TOLERAJNCE

......... NUMERIC PAPJ-JIETERS .....

* TME MAXIMUIM PROBLEM TIME (MIS) 170.00

TBA TIME PER GEIERATION (MIN) 2.00

GEN lUMBER OF GENERATIONS 103 * -.

IJPG NUMBER PER GENEPRATION 1000l

0NSK NUMBER OF GENERLATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

0ID NUMBER OF EXTRPA 1-D CROSS SECTIONS I

HNBK NEUTRON BANK SIZE l1O5

`NB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 1000

`FB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RIID STARTING RANDOM NUMBER BB127100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 20

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO1

BINARY DATA INTERFACE YES

0
NAC International 6.6.5-9
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING --•IISTER E TOLERANCE ...

... ...... LOGICAL PARAMETERS .........

RUN

FL::

SMU

MKU

CKU

PIIU

MKH

CKH

F74H

HHL

;AP

PEI

RID

EXECUTE PROBLEM AFTER CHECKING DATA YES

COMPUTE FLUX NO

COMPUTE AVG UNIT SELF-MULTIPLICATION NO

COMPUTE MATRIX E-EFF BY UNIT NUMBER NO

COMPUTE COFACTOR K-EFF BY UNIT NUMBER NO

PRINT FIRS PROD MATRIX BY UNIT NUMBER NO

COMPUTE MATRIX K-EFF BY HOLE NUMBER NO

COMPUTE COFACTOR E-EFF BY HOLE NUMBER NO

PRINT FINS PROD MATRIX BY HOLE NUMBER NO

COLLECT MATRIX BY HIGHEST HOLE LEVEL NO

PRINT ALL MIXED CROSS SECTIONS NO

PRINT I-D MIXTURE X-SECTIONS NO

PRINT 2-D MIXTURE S-SECTIONS NO

PRINT MIXTURE ANGLES & PROBABILITIES NO

PRINIT FISSION SPECTRUM NO

PRINT EXTRA 1-D CROSS SECTIONS NO

PLT PLOT PICTURE MAP(S)

FDN

NUB,

MKP

CEP

FMP

MKA

C KA

FMA

HAL

FAR

GAR

PAY

PWT

PGM

BUG

TRK

COMPUTE FISSION DENSITIES

COMPUTE NY-BARA & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BE UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARPRAY NUMBER

PRINT FISS PROD MATRIX BY ARRA• NUMBER

COLLECT MATRIX BY HIGHEST ARPAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVEPAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TPACKING INFOPOMATION

NO ...

YES -, -

NO

NO

NO

NO

NO ...

NO

140 "

NO

140 ÷

NO"

140 ÷

NO

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

.......... •I .... DATA READING COMPLETED ....... ...... I

* ." TRIGA - FREF. FLOOD CANISTER - S ROD FILLING CANISTER + TOLERANCE

* . ...... . . . . . .ADDITIONAL INFOPMATIS ...

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRURM SOURCE GROUP

10. OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BANIK

ENTRIES/NEUTRON ITT THE FISSION SADIK

TUM-IBER OF MIXTURES USED

INUMBER OF BIAS ID'S USED

NULMBER OF DIFFERETTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUM1BE1

LARGEST ARRAY NUMBER

"7 USE LATTICE GEOMETRY

1 GLOBAL ARRAY NUMBER

2 NUMBER OF UNITS IT THE GLOBAL S

25 NUMBER OF UTITS IN THE GLOBAL Y

Se NUMBER OF UNITS I14 THE GLOBAL S

150 USE A GLOBAL REFLECTOR

1 USE NESTED HOLES

DI P

DI R -

DIP.

YES

I

1

7

YES

YES

37

YES

n

6I

RI

82'

NUMBER OF HOLES

MX:IMUDI HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARPAYS USED

MAX2"IMLM ARRAY NESTING LEVEL

+S BOUTIDARY CONDITION MIS -X BOUITDARY CONEITION MIR

Y+ BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR ...

C BOUNTDARY CONDITION MIR -Z BOUNUD•PY CONDITION MIR R
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* - TRIGA - PFREF. FLOOD CANISTER. - 2 ROD FILLING CA1'ISTEF + TOLEPRC-7E

.P.......ACE AND SU.E.RORCU. INOR TI ....

* 10205, WOFPDS IS THE TC'TAL SFPACE AVAILABLE.

* 43857 WOPF DS WERE USED FPOP IION-SSIPERGRODP STOPAGE.

51193 WOFRDS OF STOFRGE ARE AVAILABLE FOR SUPERGPOUFED DATA.

*, C967E WORDS OF STOPAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPEROROURS.

- £1123 WORE'S OF STOFAGE ABE AVAILABLE TO EACH SUPERIGPOUP.

- - 1315 WOEDS ARE NEEDED FOR THE LA-RGEST GROUP.

£01%338P WORNS OF STOPAGE IS SUFFICIENT TO RUB THIS PROBLEM.

C5200 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGEOUP.

H*" 6q; WORDS CF STOPAGE WILL BE USED TO RUN THIS PROBLEM.

STAPTING ETIDING SEE ALBEDO TOTAL
SUPERGUROUP GROUP GROUP LENGTH LENGTH LENGTH -"

1 27 3334 r 31S33

........ 0 IO'S WERE USED INI DURERGEOUPING ........

AR APBPA. UNITS IlI SNITS iD i UN1ITS IN NESTIN G'
N* IOMBER X DIR. S DIR. Z DIR. LEVEL

"" 1 5 5 1 2 *

1 31*" 21 3 1 2 •

11 1 3 1 2- *

** 12 1 5 1 2- *

*" 15 1 5 1 2 *

2H GLOBAL 1 1 7 1

........ (I O WERE USEED LOADING THE DATA ........

TPIOA - PREF. FLOOE' CANISTER - S ROD FILLINI, CANISTER + TOLERANCE

MEDIA BIAS. GE'SMET'S 'EPSC. IPTIOII FOR THOSE UNITS UTILIZED IIN THIS PFOBLEM

.. .. U TIT 1

TRIGA FUEL (SMEARED)

S C"LINDEEP 1 1 RADIUS = 3.P•:7 +3 = P0. .9P -I = '.0SE-S CEENTERLIPE IS AT X = 71.113] f =

----- UN IT 5 -----

2.30 IN WIDTHILTS..2 IlI THICEBESS DIVIDER CEITTER STACIK (SIR]E[')

1 CUEOID 2 1 +' 4.2920 -2 = -4.292' +5 0.31120 -S = 5.5553. +1 = 14.290 -- - -. 5,,

UN--- UHIT .

3.3X3 INT WIDTH / 11. 24 IN THSRICITEES S DIVIDER OUTSII'E STAGE: (SEALEED)

I CUBOID 2 1' + 1 = ISO"S. -' = -4.2920 +3 = 50. 0960 -. = . r... ..... .. . 74.20 -Z = -::"550

- UNIT 7 -----

SEALED CANISTER

1 C'LIIJDER 12 I PAILUS .,E7 +z = :..9 -2 = 0.S0E0'000 CEITEPLITIE IS A " .3l f = .300(0
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HOLE I.LIBEF

-CYLIJDER

GCLTIINDFR

1 AT X - U. IrHuIS"

2 1 PADIUS = 4 . 152.

2 1 PADIUS = 4.5129 7 A4-20' -Z

.) 2C'' 0

-1 7, 27U

IS UNIT (iLMBEP

2ENITERLIIIE IS AT A

GENITERLINE IS AT X

I

S... HIEE.J

-.-..-. UN IT IE . .

TR:IGA ELEIýENTS Till TOP .. F 3. IN X 3 3.38 IS1 1'PEIII(NG (SEALED)

1 CUBOID 12 1 +' - 4.2923 -X = -4.2926 +' - 4.2226

HOLE (LJO4BER 2 AT X - H AHAS " = H. 139qH Z r S. HHrC

-UNIT 11 -----

TRIGA ELEMEIJTS IS BOTTO14 OF 3.38 IN X 3.38 IN OPENING (SEALED)

1 USEOID 12 1 1 3 - 4.2926 -E = -4.2926 +E = 4.2926

HOLE IHE4BEF 3 AT X - S.0CACH, " =-H. 539r3 I = H0. 00H 0
TRIGA - PFEF. FLOOD CANISTER - 2 POD

IEDIA BIAS GEOMETRY DESRPIPTIOH FOR THOSE UNITS UTILIZED

IS UNIT2 NI.SHER

+2 = 74,2':H -2 - -5. 2550

-Y = -4.2926

IS 1U2IT NU(IEER
FILLING CAIIISTER +

IN THIS PROBLEM

REGION NUM.54 I D

+2 - 74.29W

7

TOLEPJ'ANCE

+ 4 - -•-4....

-- = -e.2550

UNIT 12

TEIGA ELEMENTS III BOTTOM BIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

1 CIjROID 12 1 +:, = 4.2q26 -. - -4.2926 +Y - 4.232 -Y = -4.292

HOLE NUIBER 4 AT X = 0.13c60 Y =-).1396c 1 H HHSSH IS UNIT HUNIEEP

UNIT 13

TRIGA ELEMENTS ItN TOP RIGHT OF 3.3E IN K 3.,3i IN OPENINIG (SEALED)

I OUBOID 12 1 +3- 4.39 --2 = -4.2926 +Y- 4.2926 -Y = -474./6 +1 -

HOLE IIMBEF. 5 AT X - H.13960 Y - O.13960 Z = 0.0000i IS UNIT NUMBER 7

-Z - -F, ,5

UNIT 14

TRIkA ELEMENTS IN BOTTOM LEFT OF 3.35 INI 3 3.34 IN OPENING (SEALED)

1 CUBOID 1 1 +1K = 4.2922 3 - -4.2926 +Y = 4.292C

HOLE UI040EE6 r AT X -- Z.12Ž65 f =-3.13Ž63 1 - ,.00000

-Y - -4.2-,2

IS UNIT NUIIJEP

+Z - 74.290 -3 - -3.55'0

UNIT 15

TRIGA ELEMIENTS III TOP LEFT OF 3.33 IN X 3.33 III OPE(IInG (SEALED)

I OUBOID 12 1 +":3 = 4 . -9 - = -4 . 2932

HLE (I4RPER 7 AT : -- 0.:13380 3 = H. 139'H

+7 - 4.2020

I = O. 000U0

-Y = -4 . _,9_

IS UNIT HISIIBEL

74.,- i, -2- -8.2550

-UNIT 1i -

TPIGA BASSET 3.3" IN X ".3, IN CENTER OPENING (SEALEED

I 0U 10ID +3 - 4.2923 -:': - -4.2 2' +'" 4.

---- S UNIT 2I EXTERNAL TO LATTICE

L-E6TER CO'LT.I( OF THFEE OPESIIIOS W1 3.20 III PLATE (SEALED)

I ARPAY I(UI4BEP I +3 - 4.2926 -Y = -4.2926 +3 - 13.5Q9

- CUROID 2 1 +:': = 5.03+2 -: = -5.0u38 +3 = 14.13r

-4,232q +2 - 74._- -- - -P.2£50

-'y -13.1.+

-i" - -14 .3 ''

+ , - 34.20

+1 - 74.290'

TOLEPJG(0 6TP6IGA - EPEF. FLOOD OAISIYTEP - 2 POD FILLIHO CAI(ITER+

GEOMETRY [ESORIFTIOI( FOPR THOSE UNIITS UTILIZED IN THIS PFOBLEMIMEDIA BIAS
(('51 ISDPEGION1

-Z - -5.2550

-2 - -3.25500

-3 - -3.2550

-g - - '0 5Y

-. - II1T 21 EXTEPRAL TO LATTICE 2

LEFT OUTSIDE r0OLIJý1N OF TWO OREI'1GS W/i 1.12 IN PLATE (SEALErD)

1 U.F..'Ai HSOMBEF 2 +< - 4.22 -' - -4.3>3 +3 = 3.3930 -'

- 00BO1 1 +1K 4.2921 -- - -4. 5174 + 9' = H.1348 -i
3.I~4P =3 -742:
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RIGHT OUTSIDE COLUMN OF TWO OPENINGS N/ 5.12 IN

1 ARRAY NUMBER 3 +7 = 4.2819

- 0UBO1D 2 I +X = 4.5974

UNIT 12 EXTERNAL TO LATTICE 3

PLATE (SEALED)

-y = -4.2920 +Y = 8.8900 -Y = -E.8900

-X -4.292H +Y = 9.1948 -Y = -9.1948

.Z = 1,1.280 -7 = -0.2550

+Z = 74.90 -Z = -8.2550

UNIT 3'0 ----

OAC-LWT TRIGA BASKET (SEALED)

I CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

H CYLINDER

7 CUBOID

REGION

1

I RADIUS =

AT " =

AT " =

AT X =

I RADIUS =

I RADIUS =

1 RADIUS =

1 RADIUS =

1 RADIUS

17.100

0. 00000

-9. 2974

9.2974

18.910

33.465

36.519

49.223

49.822

S =

y=

y =

+Z9

+Z

7Z =

÷Z

+Z=

74.290

0. 00000

0.'.0000

0. 00000

74.930

74.930

74 .930

74 . 930

74.930

-Z = -8.2550

Z = 0.04000

Z = 0.00000

Z = 0.00000

-Z = -8.8900

-Z -8.8900

-z = -8.8900

-Z -8.8900

-Z -8.8900

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NU4BER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE I3 AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

20

21

22

K = 0.00000

= 0.00000

9: = O.90OOO

2 = 0.00000

0 = O.00000

y = o. o0008(C

S =

y=

y =

0.00000

0. 000C0

0. 00040

0.00000

0. 00000

49.822 -X = -49.822 +Y = 49.822 -Y = -49.822 +Z = 74,930 -Z = -8.8900
TRIGA - PREF. FLOOD CANIISTER - 2 ROD FILLING CANISTER + TOLERANJCE

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUM ID

UNIT 41 -----

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

IO

10

5

I

]

I

I

I

RADIUS = 0.28580

RADIUS = 1.8224

RADIUS = 1.8224

RADIUS 1.8771

RADIUS = 1.8771

19. 050

19.050

27.737

27.737

36.703

-Z = -19.050

-Z = -19.050

-Z = -27.737

-Z= -27.737

-Z - -36.703

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.90000

X = 0.00000

= 0.00000

= 0.00000

= 0.00000

Y1

Y

0.00000

0.00000

0. 0000

0. 00090

0.000000
----- UNIT 45 ----

3.3e IN WIDTH / 0.28 Il THICKNESS DIVIDER CENTER STACK

9 CUBOID 2 1 72 4.2939 -2 = -4.2926 +Y = 0.71120

----- UNIT 46 9 ---

3.38 IN WIDTH / 0.24 I11 THICKNESS DIVIDER OUTSIDE STACK

1 CUBOID 2 1 +E = 4.2926 -Y = -4.2926 +Y = 0.60960

-Y = 0.00000 +Z = 36.703 -Z = -36.703

-Y = 0.00000 4Z = 3r.703 -Z = -36.703

UNIT 50 -----

TRIGA FUEL ELEMENTS

I CUBOID

HOLE N'UJMBER

HOLE 'I0MBER

HOLE NUMBER

IN TOP OF 3.38

12 +:: =

11 AT =

12 AT"=

13 AT =

IN X 3.38

4.2926

1.0772

-1. 8772

-1.8772

IN OPENING

-:,: = -4.2926

Y = 2.4154

Y = 2.4154

Y = -1.3389

+Y = 4.2926

Z = 0.0000

Z = 0.00000

Z = 0.00000

-Y = -4.2926

IS UNIT NU4BER

IS UNIT NU4BER

IS UNIT NUMBER

+Z = 36.703

41

41

41

-Z = -36.703

HOLE NUNNER 14 AT X = 1.8772 Y = -1.3389 Z = 0.00000 IS UNIT NUM4BER 41
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLEPJAICE

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUM I DREGION

UNIT 51 -----

TRIGA FUEL ELEMEITTS

I CUBOID

HOLE NUM4BER

HOLE NlUMBER

Ill

12

is

IE

BOTTOM OF 3.38 I1 X 3.38 11 OPENING

1 +1 = 4.2926 -' = -4.2926

AT X = 1.8772 0 = -2.4154

AT X = -1.8772 Y = -2.4154

+5 = 4.2926

0 = 0.00000

Z = 0.00000

-Y = -4.2926 +Z = 36.703 -Z = -30.730

IS UNIT NUMBER 41

IS UNIT NUMBER 41

NAC International 6.6.5-13



NAC-LWT Cask SAR
Revision 42

November 2014

HOLE NRUMBER 17

HOLE NUMBER 1l

AT ' = -1.8772 Y = 1.3389 Z = 0.00000 IS UNIT IUMBER 41

AT I = 1.8772 Y = 1.3389 Z = 01.00000 IS UNIT N.UM4BER 41

UNIT 52 ----

TRIGA FUEL ELEMENTS

1 CU8OID

HOLE LUMBER

HOLE 12114BEP

HOLE LIUMBER

HOLE LNUMBER

TRIGA FUEL ELEMENTS

I CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

IN BOTTOM RIGHT OF 3.38 IN X 3.38 IN OPENING

12 1 -x = 4.292C -X = -4.292C

19 AT K = 2.4154 Y = -2.4154

20 AT X = 2.4154 Y = 1.3389

21 AT 2 = -1.3389 ' = -2.4154

22 AT 2 = -1.3389 Y = 1.3389

÷Y = 4 .29Z6

Z= 0.B00B0

Z = B. 00000

Z = 0.00000

Z= C(00000

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NJUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Z = 3C.7B3

41

41

41

41

-Z = -36.703

IN TOP RIGHT

12 1 +:

23 AT

24 AT

25 AT

26 AT

UNIT 53

OF 3.38 IN X 3.38 IN OPENING

6 = 4.2926 -X = -4.29H6 ty = 4.2926 -Y = -4.2926

X = 2.4154 Y = 2.4154 Z = 0.00000 IS UNIT NUMBER

X = 2.4154 Y = -1.3389 Z = 0.00000 IS UNIT NUMBER

X = -1.3389 Y = 2.4154 Z = 0.00000 IS UNIT NUMBER

1 = -1.3389 Y = -1.3389 Z = 0.080000 IS UNIT NUMBER
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER +

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+Z = 36.703 -Z = -36.703

41

41

41

41
TOLEPJ,'ICE

MEDIA BIAS
BUM IDREGION

UNIT 54

TRIGA FUEL ELEMENTS IN BOTTOM LEFT OF 3.38 IN 2 3.38 IN OPENING

1 CUBOID

HOLE NUMBER

HOLE NUM4BER

HOLE N.UMBER

HOLE N.9UMBER

12

27

28

29

30

1 +X

AT X

AT X

AT X

AT X

= 4.2926

= -2.4154

= -2.4154

= 1.3389

= 1.3389

- -4. '926

Y = -2.4154

Y = 1.3389

Y = -2.4154

Y = 1.3389

3.38 IN OPENING

-x -4.2926

Y = 2.4154

Y = -1.3389

Y = 2.4154

Y = -1.3389

+Y = 4.2926

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

+Z =

41

41

41

41

36.703 -Z = -36.703

UNIT 55

TRIGA FUEL ELEMENTS Iti TOP LEFT OF 3.38 IN 2

I CUBOID

HOLE NUMBER

HOLE ISJMBER

HOLE NUIMBER

HOLE NUMBER

12

31

32

33

34

1

AT X

AT X

AT X.

AT X

= 4.2926

= -2.4154

= -2.4154

= 1.3389

= 1.3389

+Y = 4.2926

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

-Y = -4.29S26

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

+Z =

41

41

41

41

36.703 -Z = -36.703

UNIT 56 -

TRIGA BASKET 3.38 IN K 3.38 IN CENTER OPENING

1 CUBOIO 12 1 +X = 4.2926 -L = -4.292F -i = 4.2926 -Y= -4.2926 +Z 36.703 -Z = -36.703

UNIT HO EXTERNAL TO LATTICE 11

CENTER COLUMN OF THREE

1 ARRAY NUMBER 11

Z CUBOID 2

LEFT OUTSIDE COLUMN4 OF

I APARf NUMBER 12

2 CUBOID 2

OPENINGS W/ 0.28 IN PLATE

+< - 4.2926 -X = -4.2926

1 ±2 = 5.0038 -N = -5.0038

+Y = 13.589 -Y = -13.589

+Y = 14.300 -Y = -14.300

+Z = 36.703

+Z = 36.703

-Z = -36.703

-Z = -36.703

UNIT F1 EXTERNAL TO LATTICE 12

TWO OPENINGS W/ 0.12 IN PLATE

+2 = 4.2928 -X = -4.2926 +Y = 8.8900

1 +2 = 4.2926 -E = -4.5974 +Y = 9.194A

-Y = -49.900 =' - 36.703 -Z = -36.703

-Y = -9.1948 *Z = 38.703 -Z = -36.703

TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERAJICE

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUP IE,REGION

UNIT 62 EX:TERNAL TO LATTICE 13

RIGHT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 III PLATE
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I APRA41 1Nq4BEP. 13

2 CUBOID 2 1

+ 4 = 4.2926

<4 - 4.5974

- -= - C.292. + E = c9C00,

-x -4.2926 +Y= 9.1948

-9.190 +Z = 36.703 -Z = -31.703

-' - -9.1949 +Z = 36.203 -Z = -36.703

UNIT 70

NAC-LWT TRIGA BASKET

1 CYLINDER.

HOLE HUMBER

HOLE NUTBER

HOLE 2I74BE6

2 CYLINDER

3 CiLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

12

35

2K

7

2

p

1 PADI US

AT Ký

AT X

AT 'B

1 RADIUS

1 RADIUS

I RADIUS

I PADIUS

1 RADIUS

1 -3

17. 1 '0

0.00000

-9. 2974

9.2974

18.910

33.465

38.519

49. 223

49.822

49.822

+2 =

+y =

+y =

+y =

+ Z=

ý Z=

+ Z=

+ Z=

÷Z=

3C. 70,3

0. 000O0

0.00000I

37.338

37.338

37.338

37.330

37. 338

-49-E 82

-Z

Z

Z

Z

-Z

-Z

-Z

-Z

+-Z

-2'.703

0.090000

5. 00000

0.90000

-37.338

-37.338

-37.338

-37.338

-37. 338

49.822

CEIITERLI NE IS AT K = 0.. 00000

IS UNIT NUMBER 60

IS UNIT NUMBER 21

IS UNIT NUMBER 62

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00050

CENTERLINE IS AT K = 0.001000

CENTERLINE IS AT " = 0.00000

-Y = -49.822 sZ = 37.338

3' = I . 0'0'n8'8K'

-

ZD

0. 00000

0. 00000

0.00000

- 37. 338

UNIT 80 -----

SIMPLIFIED LID STRUCTURE NAC-LWT

I CYLINDER 2 1 RADIUS

2 CYLINDER 8 I PADIUS

3 CUBOID 8 0 +1

36.519

49.822

49.82)
TRIGA

+Z = 14.135 -Z = -14.135 CENTERLINE IS AT 3 0.001000

+Z = 14.135 -Z = -14.135 CENTERLINE IS AT 0 = 0.00000

0 = 0.00000

'3 = 0.0('000

-E = -49.82 +Y =
PREF. FLOOD CANISTER

49.822 -49.822 +Z = 14.125 -Z - -14.135
- 2 ROD FILLING CANISTER + TOLERAN.CE

MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 8I .....

SIMPLIFIED CASH BOTTOM STRUCTURE NAC-LWT

1 CYLINDER 6 1 RADIUS - 26.353

2 CYLINDER 2 1 RADIUS - 36. 19

3 CYLINDER 0 1 PADIUS - 49.822

4 CUBOID 8 1 +X- 49.822

+Z =

Z =

3.8100

13.970

13.970

-49.822

-Z

-Z

-Z

.Y

*3.8100

-12.700

-12.700

49.822

CENTERLINE IS AT " = 0. 00000

CENTERLINE IS AT X = 0.0C1)1

CENTERLINE IS AT , = 0.00000

-Y = -49.822 +Z = 13.9710

Y

Y

-Z

0.00000

0.00000

0.00000

-12.700

GLOBAL
UNIT 02 EXTERNAL TO LATTICE 20, -----

STACK OF 5 BASKETS IN CASK

1 ARRAYf NUMBER 20 +1: = 49.822 -K = -40.822 +Y = 49.822 -f = -49.822 '2 = 225.31

TRIGA - PREF. FLOOD CA2NISTER - 2 ROD FILLING CANISTER + TOLERANICE

UNIT OBRENTATION I'ESCRIPTION FOP ARPAT 1

Z LAYER 1, X COLUMBN I TO 1 LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

I1

5

10

5

10

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

2 LAYER 1, X COLUIIN 1 TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

12

6

13

UNIT ORIENTATION DESCRIPTION FOP ARRAY 3

Z LAYER 1, B COLUMN I TO I LEFT TO RIGHT 0 ROW I TO 3 BOTTOM TO TOP

14

C

15

UNIT ORIENTATION DESCRIPTION FOP ARPAY 11
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3 LAYER 1, X COLUIMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

51

45

56

45

50

UNIT ORIEINTATION DESCRIPTION FOR ARRAY 1'

Z LAYER 1, Y COLUMIN I TO I LEFT TO RBGHT Y ROW 1 TO 3 BOTTOM TO TOP

52

46

53

Z LAYER 1, X COLUIMN

54

4C

55

TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER - TOLERRICE

UNIT ORIENTATION DESCRIPTION FOE ARRAY 13

TO I LEFT TO RIGHT Y 0OW 1 TO 3 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 20

Z LAYER 1, X COLONý9l 1 TO 1 LEFT TO RIGHT Y 0OW 1 TO I BOTTOM TO TOP

H1
Z LAYER 2, X COLULM 1 TO 1 LEFT TO BIGHT Y ROW 1 TO 1 BOTTOM TO TOP

30
Z LAYER 3, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

70
LAYER 4, 2 COLUMSI 1 TO I LEFT TO BIGHT Y EOw I TO 1 SOTTOM TO TOF

70
z LAYER 5, X COLUMN 1 TO I LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

70

S LAYER 6, X COLUMN 1 TO 1 LEFT TO RIGHT Y SOW I TO 1 BOTTOM TO TOP

30
Z LAYER 7, 2 COLUMNI I TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

8O
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLEPIANCE

VOLIMES FOR THOSE UIIITS UTILIZED HI THIS PROBLEM

UNIT

1

5
cII

REG:
GEOMETRY

ION REGION

I 1

I 2

I

1 4
3 5
3 E

I0 1 7

11 1

13 1 In

14 1 11

15 1 12

16 1 13

SUPROUNDIING GEOMETRY VOLtUIES

1 14
z 15

SURROUNDING GEOMETRY VOLUMES

2I 1 CE
2 17

SURGOUIIDING GEOMETRY VOLUTMES

2 1 18
" 519

NAC International

VOLUME

3.04527E+03 CM-'3

5.-4003E+02 CH''3

4.3200'E-U' CM' 3

2.52441E-UI CM*''3
4.63P35E502 CM''3
9.63URIE+02 CM'-3

1.6I10E+0U CM''3

I. .011]UE+3 CII''?

1.E1160E+03 CM''3

l.E110EE03 CM''3

1 . 1lOSE-'03 CM''-

1. 1160E+0u3 CM" '3

6.,34A03E4 '3 CM''3

- GEOMETRY REGIOiN

I- "'2)'0] +4 G 1 ''

4 . 37i-004E+103 CM'' 3

- GEOMETRY REGOOII

1 . 2001 E'U3 CI""I
I.451E0 CHM'-P. -4680E 2 cm,"

- GEOMETPY REGION

I . 26001E+Ui C0"1'
8.94SgORE+02 CM1 '32

CUMULATIVE
VOLUME

3.54527E+03 CM-'3

5.U40(13E+02 CM''3

4 . 32002E+4 CM' 3

3.04552E+03 CM''3
3.50935E+03 CM''3
4.47243E+03 CM''3

6. I0413E+C3 CM -'3

6. 015403E+03 CMH-3

.G084H3E+03 CM-3

6.5H845I3E+03 CM''3

C.054313E+03 C11'' 3

0. 04U3E+03 CM* '3

6.08403E+03 CM- 3

14 IS ARJ ARRPAY PLACEMENT BOUNDARY REGION

1 .12 0.:E+04 CMH '3
2.36061E+04 CM''-

16 IS AN ARRAY PLACEMENT BOUNDAR.Y REGION

1 . 26001E+'4 CMI '3
1. 34545E004 CM''?

It IS Al A.FSAY PLACEMENT BOUNDARY RE'I301N

I . SL0S E+04 CMI' 3
1.34-48E+04 CM''3
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30 1 C0

3 22

4 23

5 31

45

42 35
7 26

51 1 35

52 2 30

5 37
5 31

45 1 32

46 1 33

50 1 34

51 1 45

52 1 34

53 1 37

54 1 3e

55 1 39

56 1 40

SURROUNDING GEOMETRY VOLUMES

60 1 41
2 42

SURROUNDING GEOMETRY VOLUMES

61 1 43
2 44

SURROU[NDING GEOMETRY VOLUMES

62 1 45
? 46

70 1 47
2: 4&
3 49
4 50
5 51
6 52
7 53

s0 1 54
2 55
3 56

61 1 57
" 58

3 59
4 60,

SURROUNDING GEOMETRY VOLUMES

62 1 61

2-.52129E04 CN 3

1.53375E+04 CM' 3
20 5728E+05 CMN 3

5 62864E+04 CM-3
.868631E+05 CMN-3

1 56332E+04 CM::3
1. 7602E+05 CM 3

9.776+00 ' CM:3
3. 7746E502 CM' C 3
1.8270E+0E CM' 3
3.6601 E C CM3
1 . 985010E2 Cr4- -3

4.43202E+02 UM**3

3.84173E+02 CMNM3

2.16019E+03 CM1"3

2.16019E+03 CM-13

2.160119E+03 CM-3

2.16019E+03 CM*3

2.16019E+03 CM"3

2.16019E+03 CM4"3

5.41044E+03 CM1"3

GEOMETRY REGION

1.71277E+04 CM÷"3
I.6205E+03 CM"*3

GEOMETRY REGION

1. 12050E+04 CM -3
7.95625E+02 CM'N3

GEOMETRY REGION

1 12.1050E+04 CM"3
7.95625E+02 CM 3

2.24215E+04 CMI-3
I.54002E+04 CM' :3
1.7R8831E+05 CM 3
-. 01461E+04 CM 3
2.55540E+05 CM"*3
1.39278E+04 CM"3
1.59118E+05 CM-3

1.18444E+05 CM"-3
1.02013E+05 CM":3
6.0i2374E+04 CM" 3

1.R6245E]04 CM-3
9. 57270E+04 CM143
9. 56257E+04 MI -3
5.(8278E+04 CM143

GEOMETRY REGION

4.43430E+06 CM'*3

7. 58206E+04 CM" * 3
9.42660E+04 CM' --
S. 94894E+05 CM* -
3.51101E'05 C0Ib-3
6.30011E+05 COP*

6.53045E+05 CMI3
8.32246E+05 CM"0

q.77606E+0u CM"?
3.07523E+02 CM .3
5.7.7035+02 CM. U
C. 14060E+02 CMP U
8. 12561E+02 C,-BI"

4.48202E+02 CIA* 3

3.84173E+02 CM-3

5.41044E+03 CM143

5.41044E+03 CM"*3

5.41044E+03 CM' -3

5.41044E+03 CM-.3

5.41044E+03 CMA*3

5.41044E+03 CM*P3

5.41044E+03 CM-3

41 IS Al ARRAY PLACEMENT BOUNDARY REGION

1.71277E+04 C;11"3
2.I0104E+04 C-" 3

43 IS All ARP0.+ PLACEMENT OOUIIDARY REGION

1.12050E+04 CM"-3
1.20007E+04 CM**3

45 IS AR ARRAY PLACEMENT BOUNDARY REGION

1.12050E+04 CM-3
1.20007E+04 CM"13

6.74332E+04 rM4 I
8.38934E+04 CM"3
2.;2724E+05 C-'
3. 1T8705E+5 CMO 3
5. 66410E+05 Cr4--3
5.82335E+05 CM*r"3
7.41456E+05 CM1 13

1.18444E+05 (M-3

2.20456E+05 CM-3
2.06094E+05 CMN

1.60245E04 CII
1.12352E+05 C+A-U
2.07375E+05 CM I

.064005E+05 C14" 3

-1 IS All ARRAY PLACEMENT BOUNDARY REGION

4.43430E+06 CNM3

UNIT USES REGION MIXTURE TOTAL VOLUMIE

1 12 1 1 3.65432-E+04 C11"-

5 4 1 2 2.01C01E '23 CII"

6 4 1 2 1. 72e-jIE+0ý3 CM11 3

7 12 1 12 3. 02930E+00 C-M -
2 - 5.5659+E03 CM CI-

3 12 1.15570E504 CH' "3

10 2 1 12 3.22321E+03 CMN 3

11 2 1 02 3.22321E3 0 CI"I3P

12 2 1 12 3.22321-E+3 C-4AU

13 - 1 12 3. 22321E03U CNIP 2

14 2 1 12 3.223210E,3 CM--1

15 2 1 12 3.22231E-03 CMI3

16 2 1 12 1.2161E+004 CH'13

20 2 1 3. 5202E+04 MA 3

3 2 C. 7320IE 00 C, -I
21 1 2. I2E01+0.4 COP-'

2 2 1 7 '7 6E+03 C.T"'

-- - 1 +.52,)01 E44 CM' "?
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I 2 1.78936E+03 C14 3

30 2 1 12 5.04259E+04 CNM'3
2 2 3.66750E+04 CM' 3
3 6 4 . 014566+-E' CM:1''1

4 2 1. 12573E+05 CM' 3
5 7 5. 73661E+05 CM" '3
6 E 3. 12664E+04 CM13
7 0 3.57203E+'15 CM'.3

4 7 1 3 7.4 39246E+ 02 711 2
" 1) 2.79177E+04 C14 '3

3 5 1.30515E+04 CIA M
4 2 2.53921E+03 CM''3
5 11 1.42921E+04 CM''3

45 6 1 2 2.68921E+03 CMI-3

46 r 1 2 2.30504E+03 CM''3

50 3 1 12 6.49058E603 CM"3

51 1 1 12 C. 46058E903 CM' 3

52 2 I 1 6. 48058E+0E3 CM' 3

53 3 1 12 6.48058E+03 CM-13

54 3 1 12 6.48058E+03 CM-13

55 3 1 12 6.48058E+03 CM''3

56 3 1 12 1.62313E+04 CM''3

r, 5.213832E+04 CM''3
1.16479E+04 CM'*3

61 3 1 3.36151E+04 CM:'3
2 2 2. 38688E+)3 CM' 3

62 3 1 3.36151E+04 CM*÷3
2 2 2.38688E+03 CM''3

70 3 1 12 6.72644E+04 CM''3
2 2 4.93806E+04 CM''3
3 6 5. 36492E+095 CM''3
4 2 1.50438E+05 CM4'3
5 7 7. 66020E+05 CM''3
F 4 . 37633E+04 CM2I1 3
7 8 4.77353E+05 CM14'3

10 1 1 2 1.18444E+05 CM4*3

2 8 1.02013E+05 CM''3

3 8 6.02374E+04 CM''3

81 1 1 6 1.66245E+04 CM''3
2 2 9.57276E+04 CM''3
3 8 9. 56257E+04 CM''3
4 9 5.68278E0 4 CM' 3

82 1 1 4.43436E+06 CMr4'3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME 14ASS (G)

1 3.65422E+04 CM''3 8.13227E+04
6.81963E+05 CM' 3 5. 40036E+06

4 7.03934E+02 CM:'3 4.56853E+03
5 1.30515E+04 CM' 3 2.740936+04
0 9.54572E+C5 CM''3 1.08287E+07
7 1.34028E+06 CM'. 3 1.33783E-14
+: 1.14926E+06 CM-'3 1.14716E-14
10) 2.79177E+04 CM''3 1.62435E+05
11 1.42921-+04 CM '3 3.61617E+1!4
12 2. 15972E+5 C5 ' '3 2. 154740-13

BIASIIIG IIIFO9J4ATIOII

A DEFAULT WEIGHT OF 0.500 WILL EE USED FOPR ALL BIAS ID'S.

........ )0 IO'S WERE USED IN KENO-V BEFORE TRACKIIG ........

........ 0.41102 -IIIUTES WERE USE6 FROCESSING DATA. ........

VOLUIME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.45267E-02

START TEPE u WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUOID DEFINED BY:
4 q-2 1E+01 -2=-4. 0221E+O1 +Y= 4.9822.96221E+-l +Z= 2.25308E+02 -Z=-2.213006+62

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TUFIED OFF

1.31200 MINUTES WERE REQUIRED FOR STARTING. TOTA-L ELAFSED TIME 1- 1.31167 MINUTES.
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TEIGA - PREF. FLOOD CANISTER - 2 SOD FILLING CANIITEE + TOLEP-JIICE

GEIEP-ATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GEKNEPATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KENO MESSAGE NUIBEER KS-it WARNING. ONLY 972 INDEPEIDEIIT FISSION POINTS WERE GENERATED
1 4.90573E-SI 1 . 34933E+NS 1 .N ( 0N0ED 0 S 0. NSS0NE+80 N. N0000K+ 0 0. N00S-NE+S

KEllO MESSAGE NUMBER K5-132 WARNIING .... ONLY 0,5 INDEPENDENT FISSION POINTS WEEK GENERATED
2 N.96575E-01 1:. 37S00E+0 I . SSNE+NN S: SNOSE+NN 0 N.N00N0NE+NS 0. r0n40E+0
3 9.46605E-01 I. 39967E+00 9.4 l605E-01 0. 5000E5 05K . n0 00 N E+ N0 .00'o, NE+O
4 q. N5N69E-NI 1.4 21717E+O0 9. 25837E- 2 .76 - . E+NS .000000SE-
5 S. 93514E-N1 1. 453r7E+SS 9.:1 DONCE N-EN N . 6120E- C 0000EI0 . 00000NEND.0
6 85. 7416E-_01 1.480N 7E+00 9.0815 3E-01 o . r,91 EN. E0 0. 0000E+00
7 9. 05121E-Si N. 50583E+05 9. 07547K-01 1,0344E-02 03. 4K0 o- OOES00 1. SO0E+On
4 9. 14360E-0i I. 53333E+SS 9N. SN6E-01 N.K521CE-n3 C. 5n05K-N .) 000-ESOn
9 9. 27548K-SI_ . .5SSSEcSR 9. 1I E 1. E8 E-03 05 0000E+00 S. 0SOOO0NE On

10 9.33538E-01 I.86N33E+00 9.l4150E- 0 . 7 3 0. NoN"E+oo 0.0SO0E+'-0
1i 8. 75479E-S1 1 .13O0E+n0 9. 9953E-51 7 6N7580E-0. O. 00000SSN 00 0E O'.0NE+00
12 .89903E-S01 1.63955E+-00 9. 07858E -01 7 14943E:03 o 8n0SEtN+ 0 .0 O. 000SE+SS
13 9. 05310 K-I0 1 .66417E +0 9. 0726E I 6K.47105E-03 0. NSnSE+S0 N. U10000E+ C,
14 8. 99313E-01 I. 69067EOn0 9. N0934E-SI 5. 94772E-C3 N. 00NK00 S 0 . SNSNSE+N +
15 9.67N35E-1 1 .71817E+O0 9.0391IE-0I s. 25069E-53 O.NSSSNK0EO, 70 OS.SSSNNE+NS
16 9.18474E-NI 1. 74383E+0N 9.049511-01 5.87977E-N3 0. S0000E+NS N. SOS00E+O0
17 9.I 80iSE-51 1. 76950E.00 9.05822E-01 5.54263E-03 S.SSS00E+S 0.S00000E+O0

18 9._55131K-S 1. 7900E+C0 9.08903E-01 6. 03113E-03 .S ONSSK+SOS S.S0000E+O0
19 9.27495E-O1 I. 2167K+O0 9.09997E_-S S. 75985E-03 0. nOOOGG00 0.SOOOOOES0S 0
29 9.13119K-Si 1.84733E+NS 9.10170E-0I 5.442133 K0.SS000E-F0 0.00O00E+00
21 9.83728E-S0 I. 87383E+ON 9. 08779K-SI . 33305E-03 0. NSSSE+eOO N. 55505K-E,
2 9. 23650E-01 l.90133E+00 9. 09522E-01 5. 11368E-03 0.: SS0SK-N 0.0S0OOOE+00
23 8.81713E-_ i. 92883E+00 9. 08198E-01 9.4411E 03 Ko R.50, +EN0 0. O00E+ O
24 9.26039E-E _ . 95533E+00 9. 0909EK-01 4 . 874415EK-03 0S. 0NE+ 00 0. 0000E+00
25 9.260$8E-01 1.98367E+00 9.0 9751E-01 4. 71153E-_3 0.NSNSS0+N0 O. OS000E+00
26 9.4N076E-011 2.01017E-N00 9.1105EK-0I1 4 . 6891 7E-S03 . 0000S +ECI0 O. O0.O0E+ 00
27 9. 6228E-01 2.03767EK00 9. 10823E-01 4. 50177E-03 N.S NO00-00 oNS 0NSN0E+0
28 9.22137E-01 2. 06417E00 9. 11259E-1 4 .34699E- 03 0.N 0E+N 0S. S0000E+00
29 9. 33998K-Si 2.08983E+0 9.1 2086E-S1 4.26394E-03 0. 00000E'NS 0. 0000E+0

30 9. 09525E-01 2. 11550Ei+00 9.1 1994E-01 4. 1955E-03 0. SSSNSE+NS 0. 00000ES00
31 9.31245E-I 2.1 4200E+00 9.12658E_-1 40 . 277E-03 0. SNSEOK+0 0. SnOSE0N
32 8.68747E-01 2. 1705E+00 9.11 95E-01 4.1506E-03 5. 5000K0-+O O.NSOONEKOO
33 8.96693E-Si 2.19700E+00 9. 1 I727K-i 4.04209E-03 0S. CS00E+00 0N. NSK+ 0034 8.96300E-01 2. 2245E+0 9.109237E-01 4.187406-03 N.SS000E+ON S.SNO0EO

35 9.20550E-01 2.125100E+O0 9.9581I 4 .7298K-03 0.NSSSNE-SS N.NNNNNK+SS
36 8.80113E-01 2. 27750E+00 9. 08714E-01 4.04530E-03 N.NSS 000E+N0 n. SON0E+ 00
37 8.68839E-01 2. 305C0E+OO 9. 07575E-01 4 . 08990E-03 0N. 0N0ES+N00 S.0000NE+00
38 9.81777E-01 2.32967E+00 9.S 9636E0-N 4.47733E-03 0.N 000OE+00 0. 00000E+00
39 9. 02998E-Ni 2.35633E+00 9. 09456E9-S 4.35833K-N3 O.. 0000S+0 0 NOS. N O0E0
40 9.21249E-S 2. 38367E+00 9.089767E-i0 4.25343E-03 0.O0000EK+N00 . O000OE+O0
41 8.98955E-0i1 2.40933E+00 9.09490E-Si 4. 15219E-S03 0O.000N0OK-E+0 0S. OO +00
42 9.16342E-Si 2.43583E+00 9.09661KE-01 4.05068E-03 0.00000E+00 0. 0N0OEK+O00
43 8.94618E-01 2.46250E+00 9. 09294E-01 3. 96765E-03 N.SN 000E+00 0. 05000E+OO
44 9.195431E-S0I 2.48983E+00 9. 09538E-S0 3.87971 K-03 S.55055K-+O0 i.S0OOOE+NN
45 9.10338E-01 2.51650E+00 9.09557E-01 3.78845E-03 0. NSOS'00S+ 0 O,0S00E+00
45 9.27432E-01 2.54383E+00 9.09963E-S0 3. 72358E-03 SN 0N.SNSE 00 N.N000EK+N00
47 9.54938E-I 2. 56950E+00 9.10962K-Si 3.77462E-03 0N. N0NE+S00 0. O000E+00
48 9.21564E-0i 2.59617EK00 9.11193E-0 3. 6-584E-(3 S.N SN+N00 O. O0000E+00
49 9.21195E-01 2.62267E+00 9. 1406E-0S 3. 62554E-03 C. OO00KE+ON u O.NNNNE+00
50 9. 37939E-N1I 2.64833E+00 9.11i 958E-01 3.59199E-03 N.NOSES+S0 O000NNOENN0+
51 9.44721E-01 2.674836+00 9.1] 2627K- 3.S58090E-03 0. 00000E+00 O.ON000E+O0
52 9.43395E-01 2.70050E+00 9.13242E-NI 3.56215E-03 - .0S00SE+00 S.SOSNE+NS
53 9. 03409E-01 2.72F617E+00 9.13049E-01 3.4968N0-3J ONOO0E+O0 S. O00OOE+0S
54 9.79075E-01 2.75167E-0N 9. 14319E-Si 3.65651E-03 0. 00sS0NE+00 N.NN0N0E+NN
55 8. 69570E-01 2. 77917E+00 9.1i475E-01 3. 68489E-03 0. O0000E+O0 0N. 0O K00E0
56 8.82250E-01 2.80567E+00 9. 12897E-01 3.66195E-J3 N.SNSSSO0 Sn 0.NO0OOK.000EO
57 9.28974E-01 2.83133E+00 9. 13189E-01 3. 60662E-03 0.N00000E+O0 0S. N00E-+00
58 9.19140E-01 2.85783EK+O 9.13295K-01 3.54322K-NJ N.0OONE+KO-S 0.OS00E+00
59 8. 95242E-01 2. 89450E+NN 9. 1297EK-SI 3.49489E9-0Q3 0. n000+O00 0.N000E+N00
60 9.93794KE-N 2.91100E+O0 9.12648E-01 3.4500OE-03 .0ONOOEN+ 00 SS. O00E+N 0N
61 9.13418E-01 2. 93750E+30 9.12661K-S 2.39104E-03 0. OO000E+ On O0O0E+00
62 9.32754KE-S 2.96417E+S0 0.1 2990-N1 3. 350823-53 O.N000+ 0O S.S00 +0

63 9.22592-S01 2.98967E+00 9.131 69E-Si 3.2 01 E-03 O n RSNK+N0 S. OSONSEO00
64 9.12051K-I 3. 01717E+00 9.13151K -o 3.24640E:03 K- OOO 0E+ O0 O.SONS0EN+N
65 8.-73464E-S0 3. N4367+00 9.12521K-i1 3. 25597K-NJ S. SNS00E+NO N. 0OE.SN

66 9.17888E-0S1 3. 07033E+00 9.1 2605K-01 3.20579K-NJ03 S. OO00E+S O C. NONOE+O0

67 9.13136E-01 3. 09683E+00 9.12613E-01 3.15610E-03 0. OO00E+SON 0N. OONS00K
68 9.40430E-NI 3.12250E+00 9.13035K-SI 0 .13636E-S3 N.NO000E+O0 N.NSNSNE+NO

69 9.45408E-01 3.14817EK00 9.1351KE-0S1 .12575E-03 0. 00000E+O0 0. 000OE+0 00
70 9. 46323K-NI 3.i737K+00 9. 1400IE-0 3 ] 15797E-O3 N.) 0000E+00 O.N00000E+SO0

71 8.77874K-S1 3.20033K-0S 9.13477E-0N 3.61174E-03 0. 00OSSNNE+N0 O.O00NE+O0
72 8.92626E-01 3.22767E+00 9.13179K-01 3 .086350E-3 0.000OE+00 0..0N +00 SE0
73 9. 2n70EK-01 3. 25333E+0 9.1 3277E-01 3.04412E-03 0. O00000KE+ON C.0500E+00
74 9.25709E-01 3.28000E+00 9.:13450EK-1 3 00650E0-3 0. O00nNE+N0 .500000E+O0
75 8. 6801E-Si 3.30550E+00 9. 13222E-01 97307K-N03 0. 000100E00 0N. N0000E+O
76 9.03788EK-0 3. 332-17K 9.13095K 1936OE-03 N 000E+ON S.S 0000E+O
77 86.96]E-0] 3.:35967E+0 9. 12895KE 2.i90357E-03 S.N000E÷OO 505.'00E+0NO
78 9.I537E-K01 3.38517E+00 9.12864 1E-0 8627E-03 0 5 K000OS N. 0000N-EN 0
79 3.14309E-01 3.41 0C83E+No 9.12883E-0K . 6278KE-N3 0S.0n0OOOES O O .SS0000E+O0
80 9.21505E-01 3.43733E+00 9. 12993EK-i 2,79356E-03 o. NS000SO 0+ OS.O0EN+N0
61 K.KKS93E-SI J.6400E-00 9.12404EK 2 5 

0
13E-02 u.:O00S KnEO O.SS SOESO0

82 9.07877E-Si 3.48950E+00 9.12348E 01 79525-3E-2 S.N O00S+NS O.ON00E+O0
63 9.2957OE-_1N 3.51517E+00 9.12560E- 1 ..75863E-_3 0 .NC 0SKE+ N.)00 0.S0SE+00
84 8.91949E-nI 3.54167E+00 9.12309E-01 2.736

5
5E-N3 0. 00000E-K00 S. O0000E+0N

65 R.06 12E-SI 3.56733E+00 0. 12258E-6 1 .703685E-03 n.N00nSNSK0 0. OSNNEN0+N
a6 9.32694E-01 3. 59305E+SN 9. 12502K-N0 2:. R6252E-93 5555000E5545 N. NN000E+SO
67 3.61660K-SI 3. _2CISES0) 9. 2143E-S1 2. 67469E-03 O. N000SE+0N S. ON0N0E+SO
88 R. 59171E-01 3.6475OE+OS 9.11876E-NI 2.05716K-NJ03 N'. SS00E+O0S 0. 000SE-On0
69 9.37304 E .K 72K7E+00 9. 12166E-I 2.64265E-0! 0.R000SCIES(0 (. 00000E+0
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91

602

14
q95

916
97

10

109

10 7

11i
112

113
114
115
116
117
118
119
110
121
122

123

124
125
126

127

120
129
130
131
132
133
134
135

6680 MES SAGE

138

137
138
139

140
141
142

143
134
145
146
147
148
149
150

151
152
153
154
155
156
157
158
159

150(

101
162
163
104

1055

166
167
168
169
1670
171

172

173
174
175
176

177
179

179

16')
171

102
173

4. 99199E-01

1+IP743E- 1
q 7-235E6 1

9 '45-E-01

q. 916 7E-0

14741E-01
8.6482E-01
4 00607E- 1
41 .963E- 1

9. 11021(-01
9.316766-01
9.311076-01
9. 12106E-01
9.q1433E-01
8.97115E -01
9.29588E-02
8. 96594E-01
9.43979E-01
8. 75353E-01
8. 94002E-01
9. 47321E-01
9. 31552E-01

e. 85036E-01
9.39129E-01
9.07775E-01
9. 20362E-91
8.8)089E-01
9. 391(19E-01
9. 33180E-01

8. 98252E-01
9. 04215E -01
9.1 1441E-01
9. 37687E-01
9. 12857E-01
9. 26716-01
9.14491E-01
9.17151E-01
9.20122E-01

9.54932E-01
9.15704E-01
8.873186-01
9.15454E-01

8.66666E-01
NUMBER K5-132

S. 8 8865E-01
8. 96141E:-01
9.07659E-01
9.31430E-01
9. 0988 _6-0 1
8. 91672E-01
9. 5124E8E-01
9. 0152 6E-01
9. 32889E-01
8.96369E-91
8.94883E-01
9. 34025E-01
9. 40990E-01
9.23585E-01
9.19423E-01
9. 47482E-91
9.08613 E-01
8.95331E-91
9.44444E-01
8.93390E-01
8.92057E-01
9. 031251E-01
8.97864E-01
8.64900E-01
8.972236-01
9.180827E-01
9.24453E-01
8.837075E -01
9. 4C6006-01
9.22187E-01
9.36022E-01
9.53502E-01
9.17649E-01
9.223259E-01
9. 261 20E-('1

9.2 6614E -01
9. 004226-01
9. 02961e-E0 1
9. 18104E-01
9.91059E-01
6. 9096E6-01
9. (03157E-01
9. 303 50-01
. 01540]E-01

9. 35730E-01

9.59)40E-01
0. 2404 3E-01
0.16527E-01

3. 70017E+-00
3 -721 67E6 00
3. 752373E0
3.77E)S6,E:00
3. 0033E-00
3.8320E+6-00
3,85033E600

3. 88960E0U
2.912500E+00

3. 04000E+-0
2. 0060650E'
3. 09217E+00

4 .01950E+00
4.04617E-00
4 .07183E+00
4.09833E+00
4.12 1 583E+00
4.15233E+00
4 . 17800E+00
4.20533E+00
4 . 23200+E00
4.26033E+00
4 .28783E+00
4. 31350E6+00
4 33900E+00
4.36050E+00
4. 312 17E+00
4.41867E+00
4. 44433E+00
4.47083E+00
4. 49650E+00
4. 523006E+0
4.54967E+00
4.57617E+00
4 .60183E+00
4. 62750E)00
4. 65400E-00
4. 67967E+00
4.70617E+00
4 .73163E+00
4.75733E+00
4. 78400E+00
4 .810n50E00
4.683883E6+00
4.86550E100
4.89200E+00

WARN I NG .... ON LY
4.91850E+00
4. 94500E+00
4 .971676900

4. 99633E+00
5.1)2293E+00
5.04950E+090
5. 07500E+00
5. 0350E+00
5. 12906E+00
5.15567E+00
5.180217E+00
5.20667E+00
5.23433E+00
5.26083E+00
5.2005650E50

5.31217E6+(0
5.3378)6+00
5. 365336+00

5.3916E6+00
541933E+001

5,44483E-00
5. 47233E00
5.4_0682E-00

5. 52633E+00
5.553836E00
6.579506E00
5.60600E- 00
5.63350E-00
5. 6517E+00
5. 68863E+00
5. 70a00E+00
5.73417E+00
5.75583E200
5 75506E(L'0
5.6 1100E+00
5.835e3E+ 00
5.86317E+00

5 . 95' E+ 00

5. 91550E+00
5 9'510'E'00

6. 0067E++0
.04 3631EO0

6. 07200E+'00
C. 097767+00

6. 14176+00

6. 150+7E+00

9.11080E-01
9 117E7E-01

5 1111 501
. 12556E-01

9. 1431E-01

9. 12323E-01
9:12519E-01

2102E7-01

I 12403E-01
9.122676-01
9.17259E-01
9. 117065-01
9.12521E-01
9.12753E-01
9.12576E-01
9.12735E-01
9.12574E-01
9.126564-01

9.12752E-01
9.12524E-01
9.12686E-01

.19365E-01
9.123582E-01
9.12862E-01
9.127376-01
9. 13124E-01
9. 1223E-01
9.12849E-01

9.13044E-01
9.128624-01

9.12856E-01
9.181360-01
9.13056E-01

9.13025E-01
9.12845E-01
9. 130125E-01
9. 13014E-01

9.13221E-01
9.11354E-01
9.13616E-01
9.13320E-01
9.13376E-01
9.132569-019.12846E-01
9.12726E-01

9.12842E-01

9.197421E-01

9.120821E-01
9.127993-01
9,126476-91
9,129236-91

9.1284 3E-01
9.129836-5 1

9.12867-501
9.12742E-01
9,128893-01
9.13081E-01
9,13156E-01
9.13195E-01
9.13425E-01
9.13392E-01

9.13274E-01
9,13479E-01
9.13347E-01
9.13209E-01
9. 13145E-01
9. 13047E -01
9.12700E-01
9. 1264 2E-01
9.126816-01

9.127556-01
9.12595E-01
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- 0.101)0 01.01241 TO .15c.
- 000 U.-I23 TO 0 r9 6

0 0I1"' 0. 1170 TO I. 1156

0 0(0''O 0.91003 TO 0.91493
j .0CI04 0.1l070 TO 0_914

S.00U 7 0.91110 TO 0. 01524
-0.(('714 0.-q11:0 TO 0.91053
. 1 0. .. 140 TO 0.915) 9
L :0:C, 0.91132 TO 0.91504
0 12'4 0.91121 TO 0.01177
0 00 0 .01124 TO 3.91573

- '. '344 0.9107 TO 0.91574

0 0'' 409 0.91010 TO 0.q1550
'.' ' 0.99090 TO 0.91441
-f0025 '6 '. ooI3O TO 3.91541

-0.-0149 0.91056 TO 0.91154
- ,00 0 , 0.91000 TO 0.1101:
0 0.0061 N.O93 TO 0. 151 1

-'i''i0 71 0I.90090 TO 0.915'7
- 0'' -7 0.09974 TO '.91514
- C.00''' 0.90053 TO 0 9101-
C lciU04 0:.0702 TO' 00.1370
'' ''.U10 0.94005 TO 3 C1037
0 1.'41 0. U._720 TO 0n."•540

00`971 0.0007 TO 0.01)-''
-U.U'3-5 0.00433 TO 0.91'2'
' ''''4'' 01.08732 TO 0.91543

3 '.144 0.0014 TO 0.91512
0 0I.''5 U. 04c,7 TO 0. 7

-. 0053 1 0.90020 TO 0.01900
- 0000 0.00090 TO 0.''7'

0030I '.. " C q To 0 .91 94

S0.: 1031 0. 9I1o07 TO 0.92130

c95 PER CENT
COIIFIDEN(CE I NTEFVAL

o.91117 TO 0100,
0.91110 TO 0.0109'
0.91127 TO 3091001
0ql130 TO 0.lK-l8
0.91131 TO 0.91611
0.91131 TO 0.91011

U.91127 TO 0.9lsOo
1.91121 TO 0.91003
0.-1131 TO ".I 113
U.91137 TO 0.91010
L.91151 TO 0.91537
0.91140 TO 0.162-
0.91135 TO 0.3 919
0.91135 TO 0.9l131
0.91173 TO 0.-•I'•6
0.91159 TO 0."l165
'.91147 TO ''.91647
0.9111K6 TO 3

0
.1K6'1

0.9111' TO 31. 2 1
0.91113 TO 0. 1628
0.91126 TO 0 '1640
0.9111K TO 0.91(:30C
0.911 0 TO 0 .1041

0.91132 TO 0.-1150
0.91133 TO 0.916Rq
0.9114E TO .091084
I.91134 TO n.4167,
0.91133 TO 3.01177
0.91127 TO 0.91375
0.91136 TO 0.916SE
0.91110 TO ..91K76
0.91113 TO 0.91C76
0.91111 TO 3.91C72
0.91077 TO 0.91656
0.91119 TO n.9170,,

.911307 TO I.91396
0.01107 TO 0.1Il74
0.91075 TO 0.31603

0.91038 TO 0.91700
0.01113 TO 0.91731
0.91179 TO 0.917(01
0.01'59 TO 0.91693

q.91076 TO 0.'1724
0.91(3' TO 0.91C91
0.01050 TO 0.¢1714
0.31'44 TO 0.91721
U.91004 TO ).01762
H.9105c TO 0.91740
0.910R3 TO 1.17q4
U.91030 TO 0.:1742
U._ 1037 TO 0. 91

7
5u

0.91047 TO 0.91770
0. i'0 148 TO ''.: 1786
0.31087 TO 0.91930
o.91315 TO .91,12
o.- 1073 TO 0.91d17
0000173 TO 0.91763
0.93398 TO 0.9100'23
0.90C7 ' TO 0.91100
0. 90903 TO 0.917'1
0. 0911 T'' 0. c17''

'.0927 T'' i.ýclolu
. 40906 TO 0-1t1 0

.0(0c TO 0:918'75

'9( 43 TO 0. '1 13
,. 0 11 TO, 1.:l .,

0.90687 T'' 0. 1'
0.90774 TO 0q17-7
0 07;3 T: 0 17' d
0.909'3 TO 3- 1 1 57
0.0732 TO 0,.91777
0.9U7215 TO o.01800
0.01387 TO 0.910 30
0.9050U TO 0.91724
0.90457 TO 1.- 174
0.o0409 TO 1.91713
0.00205 TO' 0 ,19749
0 ý."'2807 TD 0. 17 , q9
0.90102 TO 0.T1043
0.90023 7T' 0.91900
0.00165 TY (0.100.1

o.-9949 TO 0.31901
o.9021'8 TO 0.-1:444
0'.9o :10 TO'(.9' 8
('.':0r185 TO 1.9.-523
0.0-430 TO 0.'1G1.1I

0'F PER CEIIT TE.V lEEBRP OF
COIIFIOENl-2E I1(TEFVA-L HISTOPIKO

o.oo-Uo TO 0.1712
o.oIO'3 TO '3(. 171
0.910,04 TO ('1.91723

.710110 TO 0._17:7
0.c0101 TO -. 117_40
L.91'111 TO ).91721
Ll.cIOb TO 1."-727'9
,.910-11 TO '.91724
GO.-oll TO ('I.01733
0. i1611 TO 0.c 1740"

u.91029 TO 0.91750
o.9l1l1 TO 0.917.2
0.91012 TO 0.91752
0.01011 TO U.91755
.3.01040 TO 0'.917_q5
0.19305 TO 0q17-0

0.9102I TO 0.91773
0.90090 TO 0._I1747
0.90q04 TO 0.91747

.90913 TO 0.9175K
0.90300 TO 0.01736
0.'30)c7 TO 90.1705
0.9000 TO7 0.01771
0.q1001 TO .0.1790
0.11005 TO 0.91302
o.q•1o4 TO 0.I1810
0.91000 TO 1. u 134
0.910U01 TO 0.0q11
3.9-0093 TO 0.C131I
0.-qo998 TO 0.91321

0. c0C,0 TO 0.91115
0.90973 TO 0.01817
0.90498 TO 0.91319
0.¢00033 TO' 0.01001

U.00973 TO n. 1340
0.01091 TO 0.91843
0.99005 TO L. 9qI53
o.3u924 TO 0.01331
3.-n035 TO 0q01300
0. 909ý TO 0.91330
0.90922 TO 19. 91056
0.g9u00 TO 0.91351

0.0917 TO 0.I 13 5
W0.0+375 TO 0. 1004

'1.0U904 TO 0.01480
0.911.75 TO I' 1 ;9'0

4.0.014 TO 0.91931
'1.9987 TO 0.91017
1C c900, TO 0. 919

L,.90 53 TO 0 '1110

".cE5 T'' I-9c"
.11.0E7 TO f.91,71

TO 0 .C 1
I '0. ' TI 1
'.[t'13l( TO 0._2 g

''"''41 T' .2~

c.,-774 TO C. 1967
. c 

. 
0 43 T O q

'0 00!6 TO I'1.q190'

11 '0I 7 TD o't'00.c '6 ( TO U.99((.9((97 TO 0 C -•

'0.0 77 TO

0, 11 TO
,''' 4 T' I0 92'134

)c'01' TO U. 4
3'. 0 TO U 0 6'

I0.,0 TO 01054

00475 TO 1 q1345

0.9 5 TO -. 1

U.9 52 TO' .q2 5+0.95 1 TO 0.213

'''''17- TO ('0.23
Ii~i'445 TO .Q7

1' TO

.- 'U216 TO 92"7

.''14 51 TO I.9 I
0'4172 TOW,9l I a4 TO fn._ 2 _I

.-'71 TO 0 "02' -_

0.,:10 TO 0:.91310.1 9717 TO I._ 4 0

U. ý9441 TO 1)., -4 t
_1 ý. I 5I TO 0.9-2953

0.• -52 TO ).q365'
. :''40(11 TO I3. 3140

.-. :j004 TO 0 .94 1-

4OHU
391<400'

3_4 UU 1 1 0

7 0

4443

2431 C,(((

3()1000

c'7l02'0

3541I00

341100U

.41000

.3310o0

.31600'

20 1030101000'

iC96000

.91300

8:30300

-576C•'I'I0

17 001'

171100
:660300

'051000

.460010

24 IUo0.23100'

213000

114000
1011II

1t 1)0

1 0 P. 300

1013 00

1801"'''

14111)

13•000'
I1'100o'

240000

14lo0o

I3FOOI

111U(11

310''')

76'1400

4C 1+

1C I00'L

g01",'(1

411''''''
(5((1"'F

51''')'

1'd'0'

l4 '0.•-

0

'4-

117
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TEIG - PP.EF. FLOOD CN'ITSTER - 2 ROD FILLING CANISTER + TOLEPA.CE

PLOT OF AVERAGE K-EFFECTIVE BY OEIJEPATIOIJ RUN.
THE LINE REPRESENTS K-EFF - N.q913K OF. - 0.0012 WHICH OCCURS FOR 403 GENERATIONS RUN.

L.-953 0.9046 0.914H

---------------- I-------------------------I-------------------------I------------------------i-' IiI

I I I
I I

I I
I I

InI +
lI ]

31) +

I II II

45 + ]5 I I

I I
5 +

5 I2+I II

70 +I I I I
O I I

I I I

+I I

85 + I II
I II

I II

3 0 I IT
I I I

I II
II

I I
35+ I II

I I I

I I I
I II

I II

I II

I I I
I II

45 I I

I II

I II
50 II

I II

I I
I 1

I1

55-i I 1

I I
I I
I ' I

I 1
60+ I I

I I

I I
I I

65+ 1 I
O I

I I
I I

O *

75-,

I I

I I1
I l

75- I I

I 'I
I I
I I
I I

I 'I

O IT
I II

I IT
55 II

I II
I II

5+1 II

I II
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5

105 +

103) +

+

120

155

105 +

17

tI
I
I
I

II
I
I
I
I

I

IF

IF

IF

+

IF
* I
* I

" F
I * I

" I
1 " I

* I

* I
F " I

F "* I

F I
F I
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I I
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10+

200 +

205

210 +

215 +

220

225 +

230
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240 +

245+

25(0

255

November 2014

I 41 I
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I "1 I

I "I I
I "I I
I I

I "I I
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I * I
I 'I I
I *1I
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285
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330
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380
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305 +

I 01
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I I
1 I
I I
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I -I

3 -I I

'I I
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTEP R TOLEP.AIICE

PLOT OF AVE PAGE N-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF - .H136I + OP - _0.12 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.

0. 9032
-I

,'. 9117 '. 9202
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95

100

110
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135 +
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14 5 +
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165 +
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175 +

100O

1M5

November 2014
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285
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300e

3255

390

395 +

400

I

II
I

II

I,

TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLEPAIICE

GROUP FISSION UNIT REGION FISSIONS
FRACTION

1 0.0004 3. 78261E-04

- 0.0019 1.75837E-03

3 0.0025 2.28749E-03

4 0.0015 1.37908E-03

5 0.0021 1.94967E-03

6 0.0032 2.93131E-03

7 0.0039 3.60175E-03

8 0.0041 3.76576E-03

9 0.0057 5.16621E-03

10 0.0121 1.i0499E-02

11 0.0257 2.35064E-02

12 0.0344 3.14157E-02

12 0.0313 2.85808E-02

14 0.,0255 2.32593E-02

15 0. 0050 4 .54522E-03

16 9.01134 3.2 9197E-03

17 C. 0152 - .73390E-03

I ). F0U 6E .2519,-E- 3')

19 9. 9004 7.65993E-03

20 9'i. 0332 3.O0O5 E-02

21 0.,0177 1 . 61492E-02

22 0. 04003 3. 67780E-02

23 0.1157 1.05719E-01

24 O. 1981 1 . 71397E-01

25 0.1537 1.40416E-01

20 0.1909 1.74441E-01

27 0.S75s6. 98923E-02

SYSTEM TOTAL = 9.13550E-01

ELAPSED TIME 11.96183 MINUTES

RAPNDOM U14BE0R= IB2D068C15BF

PERCENT
DEVIATION

S.7107

0.5591

0.5099

0.5231

0.4578

0.34Q1

0. 2838

0. 2765

0. 2941

0.2832

0. 2020

0. 27900

0.2715

3.3571

0.4445

'. F225

0. 0007

). 5290

0.3441

5.3622

0. 2352

0.2075

0. 2359

0.2514

0.2710

0.1302

ABSORPTIONS PERCENT
DEVIATION

1.15095E-93 1.5661

3.10796E-03 0.4703

I.94752E-03 0.3999

1.10253E-03 0.4127

2.41958E-03 0.3640

8.91355E-03 0.3400

1.93545E-02 0.3332

1.66521E-02 0.350c

1.80498E-92 0.2826

4.36278E-02 0.280c

6.14684E-02 0.'2361

4 . 9224E-2 0 3

5.76890E-02 0.2103

6.87534E-02 0. 2I0I

3. 022 11E-02 0.3717

1.05010E-02 0.4372

9. 52094E-3'3 0.4348

8.97307E-03 0.411i

1 . 40545E-02 0.4171

4.44361E-012 0.3445

1.711573E-02 0.4152

3.38560E-02 0.23256

8.93478E-02 0.2345

1.29114E-01 0. 1984

9.90052E-02 0.2247

1.15238E-01 0.2552

4.14054E-032 0.3800

1.00231E000 0.94 4

SKIPPING

LEAKAGE PERCENT

DEV I AT I ON

0.O000U0+0E0 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.0000OE+00 0.0000

0.O0000E+00 0.0000

0.00000E+00 0.0000

0. 00000E+00 0.0000

0.00000E+00 0.0000

0. 000000E+00 0.0000

0. 00000E+00 0.0000

0. 3U00E0000 0. 0000

1'. 900'900E+00 0. 00)0

0. 000000+00 0. 0000

0. 0'0'00+ 00 0. U00O

0. 0000E+00 4.000

.00. '0E+00 0. 0000

U.Oo00E+. 93 .. 1o00

0. 90'30'0'0g+00 0. C(' 00

0. 90UOOE+00 0. uu00

0.9c0003E+00 0.0j000

0.001000E+0 0.000'

9. 0000E00 0.05000

0. 000000E+0 0. 0003

U. U0000E+O0 0. 0000

0.0 O0OOE000 0.50000

,9.O0000E+00 n.0000

0.00000oE+O .9.000n0

0. 00000E-0O 0.0000

3 GENERATIOONS
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TRIOS - PREP. FLOOD CAPISITER - 2 ROD FILLING CAVIJITER + TOLEFAIICE

0.8577 TO
0.8660 TO
0.8743 TO
0.8825 TO
08908 TO
0.8991 TO
0.9073 TO
0.9156 TO
0.9239 TO
0.9321 TO
0.9404 TO
0.9487 TO
0.9569 TO
0.9652 TO
0.9735 TO
0.9817 TO

0.8577 TO
0.8660 TO
0.8743 TO
0.8825 TO
0.8908 TO
0.8991 TO
0.9073 TO
0.9156 TO
0.9239 TO
0.9321 TO
0.9404 TO
0.9487 TO
0.9569 TO
0.9682 TO
0.9735 TO
0.9817 TO

0.8577 TO
0.8600 TO
0.8743 TO
0.8825 TO
0.8908 TO
0.8991 TO
0.9073 TO
0.9156 TO
0.9239 TO
0.9321 TO
0.9404 TO
0.9487 TO
0.9569 TO
0.9652 TO
0.9735 TO

0.0660
0.e743
0.0825
0.89008

0.0991
0.9072
0.9156
0.9239
0.9221
'7. 9404

0.q487
0.95C9
0. 9652
0.9735
0.0817
0.9900

0.8600
,08743

0.8825

0. 8908
0. 8991
0.9073
0.9156
0.9239
0.9321
0. 8404
0.9487
0.9586
0.0852

0.9735
0.9817
0. 9900

0.8660
0.8743
'.8825
0.8908
0.8991
0.9073
0. 9156
0.0239
0.9321
0.9104

0.9487
0.9569
0.9F52
0.9735
0.9817

FREQDENCOY FOP. GEDEP.ATIO!10 4 TO 403

FREQUENCY FOP, GENERATIONS 104 TO 403

FREQUENCY FOR GENERATIONS 204 TO 403.**..............÷

0.9817 TO 0.9900
TRIGA - PREF. FLOOD CAIJISTER - 2 ROD FILLIJG CANI4STER , TOLEPAI.CE

0.8577 TO
0.8660 TO
0.8743 TO
0.8825 TO
0.8908 TO
0.8905 TO
0.9073 TO
0.9156 TO
0.09239 TO
0.9321 TO
0.0404 TO
0.9487 TO
0.9569 TO
0.96852 TO
0.9735 TO
0.9817 TO

0. 3660
c,:.8743
0.8825
0.8908
0.8q91
0.9073
0.9156
0.9239
03.9321
0.040]4
0.8487
0.9580
0. 952

0.9735
0. 8 17
0.9900

FREQUENCY FOR GEHERATIOIS 3704 TO 403

CONGRATULATIONSI! DOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 11.9C183 MINUTES
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Figure 6.6.5-2 Summary of CSAS25 Input/Output for NAC-LWT with TRIGA Fuel
Elements - Most Reactive Poisoned Basket Configuration

PRIMARY MODULE ACCESS AND IIIPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
I -ODULE CSAS2D WILL BE CALLED

TEIGA - PREF. FLOOD CAdJ1STER
27GROUPNDF4 LATTICECELL
' FUEL
U-235 1 0. 9. 0520'2E-4 EIID
U-230 1 0.0 3.8E4,0E-4 ERD
ZR 1 0. I 3 44510E- EIRD
O 1 0.0 5.144 0E-' ERD
'CLAD, BASKET, A31D CASK
5S304 2 1.0 293.9 END
'CANISTER INTERNAL MODERATOR
H20 3 1.0 293.0 EIID
'ZIRCONIUM ROD

ZR 4 1.0 393.0 END
'RPAPHITE REFLETOR
C 5 1.0 '93.0 ENID
'LEAD SHIELD
PB K 1.0 293.0 END
'NEUTRON SHIELD
HI0 7 1.0 293.0 END
'CASK EXTERNAL MATERIAL
H20 0 IE-20 293.:: END
'EN1D FITTING FOR FUEL ELEMENT
5S304 9 0.337137 193.0 END
H10 9 0.002003 293.0 END
'SECONlD FUEL MATEPIAL FOR UN-CAS. ISTERED

U-235 10 0.0 9.095980E-4 END
U-238 10 0.0 3.849480E-4 EJID
ZR 10 0.0 3.446510E-: END
B 10 0.0 5.914420E-2 END
'SECOND 4D-FI TTI 1G MATERIAL POR UN-CATIISTERED FUEL

5S304 11 0.337137 293.0 END

H20 11 OE-IS T93.0 END
'CASK INTERIOR MODERATOR 'IATERIAL
H20 12 1.00E-I 293.0 END
'NEUTRON ABSORBER PLATE WITH BORON
PE S3 DEN=7.76 0.6717 193.0 END
C 13 DEII=7.76 0.0001 293.0 END
SI 13 DE-=7.76 0.0033 293.0 END
111 13 DEN=7.76 0.0060 193.0 END

13 DEN=7.75 u. CODO 293.0 END
CR 13 DEN=7.76 0.1049 393.0 3 END

I 13 DEN=7. 
7
I 0.1233 293.0 END

B-1O 13 DER=7.76 0.0073 193.0 ERD
B-1 13 DERN=7.79 0.0r"L03 293.0 END
N 13 DEN=7.76 0.0017 293.0 END
'NEUTFO0 ABSORBER PLATE WITHOUT BORON
FE 14 DEN=7.76 0.9717 293.0 END
C 14 DE01=7.79 t9. 0001 193.0 ElD
SI 14 DE1I=7.70 .09r33 193.0 POD
PM1 14 DJiJ=7 .76 0.01)9: 203.0 ERD
P 14 DEJ-7.75 ') "'1 293.0 E ID
CR 14 DEN=77 0.1I49 293.0 END

SI 14 0EC=7.70 0.1233 193.0 E. D

N 14 DEN=7.76 .-0017 193.0 END
E ND CO[.P
SQUAREPITCH 4.2992 3.6449 1 3 3.7541 1 END
MOPE DATA
RC. E1:, CYLINDER 1.8234 DAII(10:)=8.5196E-01
EN0D MORE
TRI:GA - PREF. FLOOD CALNISTER
PEAD PAPAI TME=170.1) GE:=403 NPG=1000 RUN=YES PLT=NO
TBA=2.0 END PARADI
READ DEOM
UNIT 1
COI-'TPIGA FUEL ELEMENT (SCREENED)'
C-YLINDRO 4 1 0.2050 -519.09
COLINDER 1 1 1.0224 P019.05
:YLINDER 5 1 1.9224 F0:7.73:9

CYLI IDER 1 1 1.8731 F-27.7369
CYLINDER 9 1 1.8771 2P36.703
UN1IT 5
COM-'3.38 in Width / 0.23 in Thickness DIVIDER CENTER STACK (SCREENED)'
CUBDID 2 I 2P4.293K 0.7112 0.0 1P30.7103
UNIIT 0

CON-`- .38 in Width / :).24 in Thickness DIVIDER OUTSIDE STACK (SCREENED)
CUOCID I 1 2F4.2-02 ' :.[9 0.9 16p3,.73
UIIT 10
COM-'TRIGA ELEMENTS III Top of 2.30 in :x 3.30 in OPEIIING (SCREENED)
CURDID 3 1 2P4.0207 +4.1029 -3.9905 2P36.703
HOLE I 'I.54q5 +1.3257 0.0
HOLE 9 -2.1495 +1.257 0.0

HOLE 1 -2.1495 -0.0733 0.0

HOLE 1 +2.1495 2,07330 0.

CUEI - 2 1 2P4.5614 --4292' -4.140 2P33 .703
00U01, 12 P 24 .2016 104 .2926 2C36,702

NlIT 11
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COM-'TOIGA ELEMENTS IN Hortorn of 3.38 an x 2.25 in OPENING (SCREENED)

600010 3 1 204 .0202 +3.9505 -4.002930.703

HOLE I+2.14G5 2.2257 0.0
HOLE 1 -, 1495 -' 257 040
HOLE 0 -2.1495 +2.07733 0.0
HOLE I +2.1495 +2.0732 0.0

06O5D 2 1 204.4164 +4.1402- 4.2926 2F36.703
CUE001 12 1 2P4.296. 3P4.2920 2P36.703
UNIT 12
COM-'TRICA ELEMENTS IN Bottom Right of 3.22 ar 0 3.30 in OPENING (SCREENED)

UI E' 3 +4.102c 3..505 c 3.0505 -4.1.? 0P36.70-
HOLE I _2.2257 -2.2257 0.0

HOLE 1 '2.2257 12.0733 0.o
HOLE 1 -2.0733 -2.2257 0.0
HOLE 1 -2.0733 +2.0733 0.0
CUBOID 2 1 +4.2926 -4.1402 +4.1402 -4.292C 2P36.703
CUBOD 12 1 2P4.2926 2P4.2925 2P36.703
UNIT 13
COM-'TRIGA ELEME'TS II Top Right of 3.38 in :'. 3.38 in OPENJING (SCREENED)'

CU001D 3 1 .4.1029 -3.9505 +4.1029 -3.9505 2P36.703
HOLE 1 +2.3257 +2.2257 0.0
HOLE 1 +2.2257 -2.0733 0.0
HOLE 1 -2.0733 +2.2257 0.0
HOLE 1 -2.0733 -2.0733 0.0
CUB00D 2 1 .4.2920 -4.1402 +4.2926 -4.140I2 2036.703
6U000D 12 1 2P4.3920 204.2926 2P36.7+3
UNIlT 14
COM=''TRIGA ELEMEINTS IN Hotton Left of 3.38 in x 3.38 in OPENING (SCREENED)-
CU600D 3 1 +3.9505 -4.1029 +3.9505 -4.1029 2P36.703
HOLE 1 -2.2257 -. 2-'57 0.0
HOLE 1 -2.2357 +2.0733 0.0
HOLE 1 +2.0733 -2.2257 0.0
HOLE 1 .2.0733 +2.0233 0.0

CU0OID 2 1 +4. 1402 -4.2926 +4.1402 -4.2q20 2630.703

CUBOI 12 1 2P4.2916 2P4.2920 2P36.2+3
UNIT 15

CONM-'TRIGA ELEMENTS IN Top Left of 3.38 in 3.38 in OPENING (SCREENED)'
6UBOD 3 1 +3.9505 -4.1029 +4.1029 -3.0505 2P30.703
HOLE 1 -2.2357 +2.2257 0.0
HOLE 1 -2.2257 -2.U733 0.0

HOLE 1 +2.0733 +2.3257 0.0
HOLE I +2.0733 -2.0733 0.0

CU0001 2 1 +4.1402 -4.2920 +4.2926 -4.1402 2P36.703
CU6010 12 1 2P4.2926 2P4.202r 2P36.703
UNIT 16

COM-'TRIGA BASEET 3.30 an 0 3.38 in CEINTER OPENING ISCREENED)
CUB60D 3 1 2P4.00267 2P4.0267 2P30.703
HOLE 1 -2.1495 +2.1495 0.0

HOLE 1 -2.1495 -3.1495 0.0
HOLE 1 +2.1495 +2.1495 0.0
HOLE 1 +2.1495 -2.1495 0.0
CUBOID ] 2 p4.3154 2P4.3214 2P36.703
CUEOID 12 I 2P4.3920 2P4.2926 2P36.703
UNIT 17
CON-'HOEIZONTAL E-2 POISON( SHEET + WATE1 '
CUB601 13 1 2P3.0227 :.3117 0.0 2P34.102
CUB601 14 1 204.1402 '.3170 0.3 2034.102
CUEI00 12 1 2P4.29-2o 0.3175 0.0, 2P36.703
UNIT 20

C0M1= 'CENTER COLUMN OF THREE OPENINGS W/ 5.25 in plate (SCREENED)
APR AY 1 -4.2926 -13.9065 -36.703
REPLICATE 2 1 450.7112 2P0.0 1
UNIT 01

COM-.LEFT OUTSIDE COLUMN OF TW OPENINGS 0 / 0.12 in plate (SCREENED)
0.0.0.502 -4.2926 -9.0408 -36.703
REPLICATE 2 1 0.0 0.3040 2R0.304 .2Q0.0 1
UNIT 22

C010-RIGHT OUTSIDE COLUMN OF TWO OPENIIIGS w/ 0.12 in, plate (SCREENED)
AI,0RA 3 -4.2926 -9.0480 -32.702
REFLICATE 2 1 '2.2048 C.L 200.304E 210.0 1
UN3IT 30
COM= '1AC-LWT TRIGA BASKET (SCREENED)

CYLINDER 12 1 17.150U :F36.703
HOLE 20 0.0 0.0 U.0
HOLE 21 -9. 2974 0.0 0.0
HOLE 2 9 +9.2974 0.0 0.0
CYLINDER 2 1 18.9103 2P37.338
CYLINDER 5 1 33.4645 2037.339
CYLINDER 2 1 36.5150 2P27.335
CYLINDER U 1 49.2227 2P37.338

CYLINDER 2 1 49.8221 2P37.33R
6U0001 8 1 40P4.82'1 2037.338

UNIT 41
COM-'TRIGA FUEL ELEMENT'

CYLINEDER 4 1 0.3255 2P19.05
CYLINDER. 10 1 1.0224 20PI.05
CYLINDER 5 1 1.8024 2P27.720'

CYLINDER 2 1 1.H771 2P27.7305
C'LIIISER ] 1 1.0771 203. 703
UNIT 45
C2ON-'3.3 in Width / 0.20 in Thickness DIVIDER CENTER STACK'
C601, 2 1 204.2920 '.7112 0.0 '02"0F3.•

C00.-'3.30 in Width / 0.-4 in Thickness DIVIDER OUTSIDE STACK'

s C600I0 2 1 2P4.2925 0.5096 0.0 2P36.703

NAC International 6.6.5-37



NAC-LWT Cask SAR November 2014
Revision 42

UNIT 5I
CO-= 'TE IGA FUEL ELEMENTS IN Top of 3.38 in 3.38 in OPENING'
CUEOID 12 I 2P4.292"6 284.2528 2P3.703

HOLE 41 42.1495 <.4154 0.0
HOLE 41 -2.1495 +.4154 0.0
HOLE 41 -2.1495 -1_3389 0.0
HOLE 41 12.1495 -1.3289 0.0
UNIT 51
COMI-'TPIGA FUEL ELEMENTS IN Hottom of 3.38 in 3.38 in OPENING'
CUEOIL' 12 11._4-.226 IP.292C 2P36.7)3
HN7,LE 4 495 154 0.0
HOLE 41 .1495 -_.4154 5.5
HOLE 41 243 5.0
HOLE 41 +21495 +1.3389 5.0
UNIT 52
COM-=TRIGA FUEL ELEMENTS IN Bottom Right of 3.38 in x 3.38 in OPENING'
CUBnIr 12 1 2P4 29'4 8P4.2926 2336.703
HOLE 41 L. 4154 4154 0.0
HOLE 41 +2:4154 +1:'389 8.0
HOLE 41 -1 3389 -2.4154 0.0
HOLE 41 1. 3359 +1.3389 0.0
UNIT 5_3
COM-'TRIGA FUEL ELEMENTS III Top Right of 3.38 in x 3.38 in OPENING'
CU1002 12 1 2P4.296 284.292c 2P38.703
HOLE 41 -2.4154 +2.4154 0.3
HOLE 41 -2.4154 -1.2389 0.0
HOLE 41 -1.3389 +3.4154 9.8
HOLE 41 -1.3389 -1.2389 0.3
UNIT 54
COM-'TPIGA FUEL ELEMENTS IN BoRtom Left of 3.38 in 3.38 in OPENING'
CUBOID 12 1 3P4.2926 3P4.2926 2836.703
HOLE 41 -2.4154 -2.4154 0.0
HOLE 41 -3.4154 +1.3389 0.0
HOLE 41 +1.338" -2.4154 0.0
HOLE 41 -1.3389 +1.3389 3 .e
UNIT 5.5
COM-'TPIOA FUEL ELEMENTS IN Top Left of 3.38 in x 3.38 in OPENING'
CUBOI' 12 1 2P4.3928 284.2926 2836.703
HOLE 41 -2.4154 +2.4154 0.0
HOLE 41 -2.4154 -1.3389 0.0
HOLE 41 +1.3389 +2.4154 0.0
HOLE 41 +1.3389 -1.3389 5.0
UNIT 56
COM-lTRIGA BASKET 3.38 ti + 3.38 in CENTER OPENING'
CBO5 12 1 2P4.2920 -P24.3298 2836.703
HOLE 41 +2.1495 -2.1495 0.0
HOLE 41 -2.1495 +2.1495 0.0
HOLE 41 -2.1495 -1.1495 0.0
HOLE 41 -2.1495 +2.1495 0.0
_UBOID 121 2P4.2926 254.9286 2F36.703
UNIT 60
CO'M-'ENTER COLUMN OF THREE OPENINGS Wi 0.28 in plate'
ARPA 2 11 -4.3926 -13.8085 -36.703
REPLICATE 2 1 4R0.7112 2R0.0 1
UNIT 61
COM-'LEFT OUTSIDE COLIJUMI OF TWO OPENINGS w/ 0.12 in plate'
ARRAY 12 -4.2926 -9.0488 -38.703
REPLICATE 2 1 0.0 0.3048 20R.3048 2R0.0 1
UNIT C_

COM='RIGHT OUTSIDE COLLOSSI OF TWO OPENINGS wi 0.12 in plate'
Sl`.PRAY 13 -4.2526 -9.0485 -38.703
PEPLICATE 2 1 0.304E 0.0 2F0.3048 2R0.01 I
UNIT 70
COM- 'IIAC-LWT TRIGA BASKET'
CYLINDER 12 1 17. 1500 2P36.703
HOLE L0 C .' 0.9 0.9
HOLE 61 -9.2874 0.0 0.0
HOLE 62 +9.3974 0.n 0.0
CYLINDEOR 2 1 18.8103 2P37.338
CYLINDER 6 1 33.4E45 2P37.338
CLINDER 2 1 38.5158 2P37.338

JNLINDER 8 1 49.2227 2P37.338

C-LINEF 2 1 49.8221 2P37. 39
CUE5OI E 1 4P43.8221 2P37.339
UOIT 90
CON- 'SIMPLIFIED LID STPUCTURE NAC-LWT'
CYLINDER 2 1 3. 5140 2814.1351
CYLINDER 8 1 49.8221 2814.1351
C9U07-D U 1 4P49.8221 2814.1351
UNIT 81
COM-'SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 1 0. 3525 2P3 a1
CYLINIDEE 2 6 20.8186 +13.97 -12.7
CYLINDEP. 8 1 48.8221 +13.97 -12.7
CIUBOI' 0 1 4P49.8221 +13.0_7 -12.7
rLCOPAL UINIT 82
C@1M-'STACF OF 5 BASKETS IN CASE'
0"'A'0 20 -43.1221 -4q.8221 -213.38
EtIS CEOM
READ AR.P.A'
APA-=1 11U5=1 NUY=7 NUZ-1 FILL 10 5 17 16 17 5 11 END FILL
APA-2 NUY=l IIUY=4 NUZ=1 FILL 13 17 6 12 END FILL
AF-A=3 NUN-I 1-0=-4 IUZ-1 FILL 15 17 6 14 END FILL
APA=II NUY=1 NUY=7 UU2=1 FILL 50 45 17 56 17 45 51 END FILL
AP-A=12 NU2=1 NUY-4 NUZ-l FILL 53 17 40 53 END FILL
EPA-13 '3=1 -UY=4 NUI=1 FILL 55 17 48 54 END FILL
APA-I0 hUN=I U10=1 1U1-7 FILL 81 301 3F70 31 80 END FPILL
E D 141 ,P P-7 1",
VEA. BCUL'DS ALL=IIP ENDf 00U11D2
END DAxTA
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SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETIONI CODE

SECONDARY MODULE 000100 HAS BEED CALLED.

MODULE 0000n2 IS FINISHED. COMPLETION CODE

SECONDARY MODULE 0r510119 HAS SEEN CALLED.

MODULE 000009 ID FIIIISHED. COMPLETIONI CODE

MODULE CSAS25 IS FINISHED. COMPLETION CODE

S. CPU TIME USED

0. CPU TIME USED

1.87 (SECONDS)

S0.c0 (SECOIJDS)

S. CPU TIME USED 1087.30 (SECONDS)

0. CPU TIME USED 1112.90 (SECONDS)

0
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PROGPRJAM VERIFICATION INFORMATION

... CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM4: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LI BRARY : G:\SCALE43\WI N_NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 12/15/98

.... TIME OF EXECUTION: 06:':07..

•........... ... . ÷...... ....... ...*÷ * .. ÷. ÷ .... . ..÷. .* .. ÷*.÷. *÷ ÷ . * ÷

PROBLEM PARAMETERS.

LIB 27GROUPIDF4 LIBRAPY
MEC 14 MI XTURES
MSC 38 COMPOSITION SPECIFICATIONS
SZM 3 MATERIAL ZONES
GE LATT ICECELL GEOMETRY
MORE I 0/l DO NOT READ/READ OPTIONAL PARA4METER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM GEOMETRY...

CTP SQDAREPITCH CELL TYPE
PITCH 4.2992 CM CENTER TO CENTER SPACING
FUELOD 3.6449 CM FUEL DIAMETER OR SLAB THICKNlESS
MFUEL 1 MIXTURE NO. :5F FUEL
PMIOD 3 MIXTURE NO- OF MODERA-TOR
CLADOD 3.7541 CM CLAD OUTER DIAMETEP
MCLAD M MIXTURE NO. OF CLAD

SPECIAL FARAI4ETERTF.

ISN . ORDER OF ANGULAR QUADRATURE
ISM 20 III'ER ITERATION MAIMLUM
ICM 25 OUTER ITERPA TIOnI MX: IMUB11

SPZF 1. OODSU0 SIZE FACTOR FOPR SPATIAL MESH
EPS 1. SUSUGE-04 OVERALL PROBLEM CONVERGENCE
PTC 1.00000E-04 SCALAR FLUX CONVERGENCE
HKb 1.420E9E+R( BUCKLING FACTOR
IuS :) THEPJ.MAL UPSCATTER SCALING
5AL FINE BALANCE TABLE PRINT FLAG
DY O._OOOE+(0R BUCKLING HEIGHT
ED Z .00000E+00 SUCKLING DEPTH
IPN S DIFFUSI0 COEFFICIENT OPTION
FRD S LOGICAL UNIT NUMBER TO READ FLUX: GUESS
EWR -I LOGICAL UNIT NUMBER TO WRITE FLUX GUESS
MSH 2001 NUMBER OF INTERVALS FOR RES. INTGRTNS
MLV - Mkt:a LVALUE FOP PES. IITGRTNS

'S S LOGICAL UIIT NtMBEER TO WRITE ARISIN LIB
(BS SR MIXTURE WITH SPECIAL PESONANCE CORRECTIONI

CYLINDER GEOMETRY FOR SPECIAL RESONAIICE CORRECTION'
1. 82240E.00 SIMEBSION (LBAR) FOR SPECIAL RESONAIJCE CORRECTION

DANCOFF FACTOR SPECIFICATION
MIXTURE FACTOR

10 D.52)0

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL
ZONE IS CLAD
ZONE 2 IS MOD
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PROGRAM VERIFICATION INFORM.ATION.

CODE SYSTEM: SCALE-PC VERSION: 4.3

.. .. .. . .......

PP.OGPfll-: 000009

CREATIC! SATE: 03/08/96

VOLUM4E: ENG

LIBPAPY: G:\SCALE43\WIl ST\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBIIAME: SCALE-PC

SATE OF EXECUTION: 12/15/98

TIME OF EXECUTION: 06:56:32
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TRIGA - PREF. FLOOD CANISTER

... ...... NUMERIC PAPRMETERS ......

TME MAXIMUM PROBLEM TIME (IN) 170.00

TRA TIME PER GENERATIOII (MIN) 2.00

CGEN NUMBER OF GEEPEATIOIS 403

NPG NUMBER PER GENERATION 1000

risk; NUMBER OF GENERATIONS TO BE SKIPPED 3 -"

BEG BEGINNING GENEPATION NUMBER I

RES GENERATIONS BETWEENl CHECKPOINTS 0

( 10D NUMBER OF EXTRA 1-D CROSS SECTIONS I

NBK NEUTRON BANK SIZE 10250

XNB EXTRA POSITIONS IN NEUTRON BANK 0S

*• IFB FISSOII BAINK SIZE 1005

XFB EXTRA POSITDONS IN FISSION BANIK U

WTA DEFAULT VALUE OF WEIGHT AVERAGE .05005

WTH WEIGHT HIGH FOR SPLITTING 3.50000

WTL WEIGHT LOW FOR. RUSSIAN ROULETTE 0.3333

P* RND STARTING RAJIDOM NUM•ER BB827Ti00001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 20UN

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

SBINARY DATA INTERFACE YES
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TRIGA - PREF. FLOOD CANISTER

....... LOGICAL PAPflIETERS ....

RUN

FL.

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

AW.

XS1

XS2

YAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX'

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE S-SECTIONS

PRINT 2-D MIXTURE S-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

FLT

FLDN

NUB

MKP

CKP

FlIP

MKA

CKA

FM4A

HAL

FAR

GAS

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S) NOI

COMPUTE FISSION DENSITIES 110

COMPUTE NU-BAR & AVG FISSION GROUP YES

COMPUTE MATRIX K-EFR BY UNIT LOCATION NO

COMPUTE COFACTOP K-EFR BY UNIT LOCATION NO

PRINT FISS PROD MATRIX BY UNIT LOCATION NO

COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO

COMPUTE COFACTOR K-EYF BY ARRAY NUMBER NO

PRINT FISS PROD MATRIX BY ARRAY NUMBER NO +

COLLECT MATRIX BY HIGHEST ARPAY LEVEL NO

PRINT FIS. AND ABS. BY REGION NO

PRINT FAR Bi GROUP NO -

PRINT XSEC-ALBEDO CORRELATION TABLES NO

PRINT WEIGHT AVERAGE ARRAY NO

PRINT INPUT GEOMETRY NO

PRINT DEBUG INFORPMATION NO

PRINT TRACFIIIG INFOFSJATION NO10

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PAFAIIETER DATA ........

.... . . DATA PEADING COMPLETED " .............
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** * ÷. .. . . . ........................... ............. .........................................

... TRIGA - PPEF. FLOOD CAJISTEP

. . ... . ... ADDITIONAL INFO4ATION ...N .

NUR4BER OF ENERGY GPOUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP I

10. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 24

ENTRIES/NEUTRON IN THE FISSION BANK 17

HUMBER OF MIXTURES USED 13

NUMBER OF BIAS ID'S USED I

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMNER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

RUNNER OF HOLES

MAXIMUMOl HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

YES

25

1

7

YES

YES

62

YES

7

2

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUSBER

LARGEST ARRAY NUMBER

80

80

82

20

+2 ÷ BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

* + BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR R *

.. . .. . . .. . .. . . .. . . . . . . .. . . . . .*... . . . . . . . ..

AR PAY
NULMBER

1* 2
S" 3

" 1 I2

DY 2LCINLOAL

UNITS IN UNITS IN UNITS IN NESTINGO
K DIE. Y DIR. Z DIR. LEVEL

1 7 1 2

1 4 I 2

1 4 1 2

1 7 1 2

1 4 1 2

1 4 1

1 1 7 1

. IO'S WERE USED LOADING THE DATA ........
TF.INA - FREF. FLOOD GR.IISTER

GEOMETRY DESCRIPTION FOP THOSE UNITS UTILIZED III THIS PROBLEMMEDIA BIAS
NT•jj IDREGION

UNIT 1

TRIGA FUEL ELEMENT

I CYLINDER

- CYLINDER

- CYLINDER

4 CYLINDER

5 CYLINDER

(SCREIEENED)

4 1 RADIUS = U.28585

1 1 RADIUS = 1.8224

5 1 PADIUS = 1.S221

2 1 RADIUS = 1.8771

9I RADIUS = 1.R771

+Z

+Z

15. 050

19.050

27.737

CY. 7U3

-Z

Z

-Z

-Z

-19.050

-19.D5SC

-27.737

-27. 737

-36. 703

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLIIE IS AT

CENTERLINE IS AT

0. U0U00

o. 0nC0S

0. C'10000

0. 0U000

0. 00000

0. 000''U

0. CC000'

0. 0UU0Y

0 . 00UOS

0. 00'0S0

Y

Y

----- UNIT 5 ----

3.38 IN WIDTH / 0.28 III THICEKJESS DIVIDER CENTER STACK (SCREENED)

I CUBOID 2 1 *'- 4.292C - = -4.2926 +Y - U.7112U -Y - 0.00000 +Z 36.703 -Z = -36.7703

UN IT
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3.38 III WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK (SCREENED)

I CUBOID 2 1 +0 = 4.2826 -L - -4.2P26 +y = 0.61060

UNIT IS .....

TRIGA ELEMENTS IN TOP OF 2.39 IN X 3.38 IN] OPENING I SCREENED)

I UBOI01 3 1 4 . 02C.0 7 -. : - -4 .0f: 7 -' = 4 . 1420

HOLE N0UMBER I AT S = 2.1495 Y - 2.2257 Z = c.0(,000

HOLE S4iMBER 2 AT X: = -2.1495 f - 2.2257 Z - 0.00000

HOLE INUMBER 3 AT X = -2.1495 1 - -2.0733 Z = 0.00000

HOLE IRUMBER 4 AT X: = 2.1495 Y - -2.0733 Z = i.i00.00

2 CUBOID 2 I +X: = 4.2164 -3: - -4.2164 +3: = 4.2928

3 CUBOID 12 1 +3 = 4.2926 -3 - -4.2926 '3: 41920

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOP THOSE UNITS UTILIZED

Y = 0.00000 +Z = 36.703 Z = -36.703

-i" = -3. 9505

IS UNIT I((UNBE

IS UNIT JUMBER

IS UNIT NUMBER

IS UNIT NJUMBER

-Y = -4.1402

-Y = -4 . 292¢-

IN THIS PROBLEM

z= 36.703

+Z = 36.713

+Z = 30.70'

Z = -3K.703

-Z -36.70'3

-36.7 723

REGION NUM ID

UNIT 11

TRIGA ELEMENTS III BOTTOM OF 3.30 IN X 3.38 IN OPENING (SCREENED)

1 CUBOID 3 1 +'3 = 4.0267 -S = -4.0 67

HOLE NUMBER 5 AT X = 2.1495 Y = -2.2257

HOLE NUMBER 6 AT X - -2.1495 Y = -2.2257

HOLE NUMBER 7 AT Y = -2.1495 2.0733

HOLE NUMBER 8 AT 'X '.1495 Y 2.0733

2 CUBOID 2 1 4.2164 -4.2164

3 CUBOID 12 1 3: = 4.292C 6

'y

7

3. -51ý5

,). SO 50+

0. 00000

0. 00000

S. O.IUO4

4.1402

4 .2926

-7 = -4.1029

1 UNIT IINUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y -4.2+2C

-Y = -4.2'2-,'

+Z = 3c.703 -2

+Z 36.703 -Z

+Z = 36.703 -Z

-36.703

-36.703

-36.703

U1I1T 12

TRIGA ELEMENTS IN BOTTOM RIGHT OF 3.38 IN X 3.38 IN OPENING (SCREENED)

I CUBOID

HOLE NUMBER

HOLE 11M4BER

HOLE NUMBER

HOLE NUMBER

2 C0BOI,

3 CUBOID

3

9

12

11

12

1

AT X

AT ."

AT X.

AT 3

4.1029

2.2257

2. 2257

-2.0733

-2.0733

4 2006

-3: - -3.9505

Y - -2.2257

3, = 2.0733

Y: - -2.32257

Y .0733

-+ - -4 140?

+"= 3.9505

2 = 1O1.OSO0

3- -.q5 005

Z = 0.1' UI)0

Z = 0.0000

- 4.1402

'i" = 4,2Q26E

-Y = -4.102s

IS UNIT NUMBEE

IS UNIT JIJIM4BEF

IS UNIT NUI-IBEP

IS UNIT NUMBEF:

-Y = -4.2q262

-Y = -4.2926

+2 36.703

+Z = 36.703

+Z = 36.703

-Z - -36.703

-Z - -36.703

Z = -36.70312 1 +3: = 4.2926 -3' - -4.2926

UI- IT 13

TRIGA ELEMENTS IN TOP RIGHT OF 3.38

1 CU050D 3 1 +3: =

HOLE (SIMBER 13 AT X =

HOLE (lUMBER 14 AT 3 -

HOLE NIS4BEP 15 AT X=

HOLE 1U4BE6. 1 AT : =

2 CUBOID 2 1 +3 =

3 CUBOID 12 5 +3: -

INI X 3.3a INI OPE0IIIG (SCREENED)

4.1029 -3: - -3.9505 -i' =

2.2257 3: - '.2'57 Z

2.2257 i" - -2.0733 2 =

-2.0733 f- 2.2257 2 =

-2.n733 3 - -2.8722 z -

4.2926 -3: -4.1422 -: =

4.2926 -3 - -4.2920 -3" =

TRIGA - PREF. FLOOD CAIISTER

IMETRY DESCRIPTION FOR THOSE UNITS

4.1029

u. 13I0100

0 . 1DUtilO

0 .00000

0. 001,4

4.29+26

4 .2'9?r

-' = -3.9505

IS UNIT 'UMBEP

IS UNIT (lUMBEF

IS UNIT 5U10BE9.

IS UNIT NUMSEP

- = -4.14C2

-Y = -4.2926

-36. 7'3

-Z = 36.703

-z = 36.703

-z = -36.703

Z = -36.703

-Z = -36.703

MEDIA BIAS
HUM ID

UTILIZED INl THIS PROBLEM

REGION

IUNT 14 ---

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.38 III :': 2.38 IN O''EIJIIG SCREEIIEDI

1 CUBOID 3 1 :.: = 3.9505 -3: - -4.2029 i"3 = 3.050) . = -4 . 102- +7 = 36. 703 Z = -36.703
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HOLE NUMBER

HOLE NUMBER

HOLE NT'UTMBE.R

HOLE NUIM-IBER

- CUBOI E,

3 0U0OID

17 AT X

1.0 AT M

19 AT M

20 AT M

12 1 +2

-2.2257

-2.2257

2.0733

2.0733

4. 1402

4.2323

-2.2257

2.0733

-2.2257

2.0733

-4.2920

-4.2926

Z=

Z=

Z=

0. 00000

0. 00000

0. 00000

01. 00000

4 .1402

4.2926

Is

IS

IS

-Y

-y

UNIT NUMBER

UNIT INUMBER

UNIT NUMBER

UNIT NUMBER

- -4.2916

= -1.2926

+Z =

42 =

36.702

3r.703

-36. 703

-3r.703

TRIGA ELEMIENTS II TOP LEFT

1 CUBOID 3 1

HOLE NIUMBER 22

HOLE MOBl.EE 2

HOLE INUIMBEE 23

HOLE NIUMBER 24

2 CU0OD 2 1

3 CUBID 12 1

TRIGA BASKET 3.30 IN ' 3.30

1 CUBOID 3 1

HOLE 0140BER 25

HOLE NUMBER 26

HOLE JBLIBEB 27

HOLE NUMBER 2w

2 -UBOID 2 1

OF 3.38 111 3 3.39 IN

+X=39505

AT X = -. 2257

AT X = -2.2257

AT X = 2.073

AT X = 2.0733

+x = 4.1402

+X = 4.2926

----- UNIT 15 -----

OPENING (SCREENED)

- -= -1.1029 +y = 4.1029

Y- 2.2257 Z = 0.00000)

Y- -2.0733 Z = 0.00000

Y= 2.2257 Z = 0.00000

Y - -2.0733 Z 0.00000

- -4.2936 +Y = 4.2926

-M = -4.2926 C 6 = 4.292C

-Y = -3.9505

IS UNIT NUMBER

IS UNIT NIUMBER

IS UNIT TIUMOFB

IS UNIT NUMBER

-Y = -4.1402

-Y = -4.2926

+Z

3f.703

36.703

36.703

Z = -36.703

-Z

-7

-36.'703

-36.703

UNIT 16 -----

I0 CE01TER OPENING

+2 = 4.0267

AT X = -2.1495

AT X = -2.1495

AT X = 2.1195

AT K = 2.1495

= 4.2154

(SCREENED)

-: - -4.0267

Y - 2.1495

Y= -2.1495

Y= 2.1495

Y= -2.1495

-X = -4.2164

+Y

Z

Z

Z

'y

= 4.0267

0.00000

= 0.00000

= 0.00000

= O0u000

= 4.2164

-Y = -4.0267

IS UNIT NUMBER

IS UNIT NUJMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.2164

-Y = -4.2926

+Z = 36.703

+Z = 36.703

+Z = 36.703

-2 = -36.703

-Z = -36.703

-Z = -36.7033 CUBOID 12 1 +' = 4.292 -ý -4-296 +Y = 4.2926
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS
NULM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

--- UNIT 17 -----

HORIZONTAL ;-: POISON SHEET I WATER

1 CUBOID 13 1 +:.: = 3.8227

2 CUBOID

- CUBOID

14 1 +2 - 4.1402

12 1 + .= .926

-2 - -3.8227

-x - -4.1402

-M = -4.2926

+Y = 0.31750

+Y = 0.31750

+Y = 0.31750

-Y = 0.00000

-Y = 0.00000

-Y = 0.00000

34.163

34.163

36.703

-Z

-Z

-34.163

-34.163

-36.703

----- UNIT 20 EXTERNAL TO LATTICE I 2 ----

CENTER COLUMN OF THREE OFENINGS W/ 0.20 IN PLATE 2S,9EENEHE)

1 ARRAY NUM4BER 1 +2 - 4.2920 -6 - -4.2926 +Y - 13.907 -Y = -13.90C +Z

2 0UBOI, 2 1 +' = 5.0036 -2 - -q.0038 += 14.618 -Y = -14.613 +Z

3C. 7c,3

36.703

-3E.703

-36.703

----- UNIT 21 EXTERNAL TO LATTICE 2

LEFT uUT2IDE COLUT-BI 01 251 OTPENINGS W/ 0.12 IN PLATE (SCREENED)

1 AEkR.2 NUMBER 2 -' = 4.2920 -H - --4 .46 42 - 0.0487 -Y = -

2 CUBOID 2 I =2 = 4.2926 -Y - -4.5974 =Y = 0.3535 -Y = -

- 0--- UNIT 22 EXTERNIAL TO LATTICE 3 --

RIGHT OUTSIDE COLUMN OF TWO OPENIIIINGS W 0.12 IN PLATE (SCREENED)

1 AR'2 OI.MOER 3 +2" = 1.2920 -2'4 - -4.2920 +6Y 9.0487 -2 -

- CU90IB 2 1 =' = 4.5974 -X = -1.2916 +2 = -. 3535 -Y -
TR2GA - PREF. FLOOD CAIIISTEP

9.0150 =2 = 36.703 -Z = -30.703

9.353H +Z = 30.703 -2 - -3.702

9.0489 +2 = 36.703 -2

9.2536 4Z = ?I. W, -2

-30.703

-3I .7,3

MEDIA BIAS GEOMETRY DESC9P2TIOII FOR THOSE UNITS UTILIZED II THIS PROBLEM
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UNlIT 30 -----

1 CYLINDER

HOLE IIUI-BER

HOLE UI4tER

HOLE ITU1BER

2 CYLINIDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

12

29

30)

31

2

6

2

8

2

8

1 RADIUS

AT X

AT X

AT E

1 RADIUS

N PADIUS

I PADIUS

1 RADIUS

1 RADIUS

I +:.:

17. 150

9.2974

9.2974

18. 910

33.465

36.519

49.223

4Y. 822

49. 822

+Z =

y =+2 =

+Z =

+Z =

+Z =

37. 703

'.909000

9.89000

37.339

37. 33E

37. 338

37.338

37. 33t

-49. 822

-Z

Z

Z

Z

-Z

-Z
-Z

= -3r.703

= 0.90090

= 0. 00090

=9 .0)C09

-37.338

= -37.338

= -37.338

= -37.338

= -37.338

49.822

CENTERLINE IS AT

IS UPIT NUIIBER

IS UIDIT lUMBER

IS UNIT NUIMBER.

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -40.822

X, = 9.90090U

22

X= 0.09000C

V= 0.(].91300

X= 9.,0000

S = 0.900900

X= . 00000

÷ - 37. 33

Y = 0.0000c

Y

iy

Y

-Z

= 0.00000

90.00000

990.00000

= 0.00000

-37.33C

UNIT 41 -----

TRIGA FUEL ELEMENT

I CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

4

IO

5

12

1

1

1

1

1

RADIUS

RADIUS

PRADIUS

PRADI US

PADIUS

0. 29580

1.8224

1.0224

1.9771

1.8771

+Z

+Z
+ZN

+Z2

19. 920

19.9050

27. 737

27.737

3C. 7,03

-Z

-7

-Z

= -19.050

= -19.050

= -27.737

= -27.737

= -36.703

CENTEPLINE

CEIITERLIINE

CENTERLINE

CENITEPLI NE

CENTERLINE

IS AT

IS AT

IS AT

IS AT

IS AT

X

E

X

X

0. 00000

9. NOONO

0. 00000

0. 001000

0. 991009

9

E

2

Y

Y

= 0.00000

0.900000

- 0.00000

0.00000

0.00000

---- O UNIT 45

3.38 IN WIDTH / 0.28 IN THICKNESS DIVIDER CENTER STACK

0
1 CUBOID 2 1 +2 - 4.292r -, = -4.9296 +Y = 0.71120 -Y = (0.0200 +Z = 36.703 -Z -36.703

UNIT 4F

3.38 IN WIDTH / 9.24 IN THICKNESS DIVIDER OUTSIDE STACL

I CUBOID 2 1 = 4.2020. -. = -4.2026 +2 = 0.60960
TRIGA - PREF. FLOOD CANJISTEE

-1 - 0.0000 +2 = 36.703 -Z -36.793

MEDIA BIAS
NU4 ID

GEOMETRY DESCRIPTION FOR THOSE UIIITS UTILIZED IN THIS PROBLEM
REGI ON

TRIGA FUEL ELEMEINTS

I CUBOID

HOLE INIUBER

HOLE IIUMBER

HOLE NUMBER

HOLE NUMBER

TRIGA FUEL ELEMENTS

1 CUBOID

HOLE N'UJBER

HOLE INRIBER

HOLE IIUMIBEP

HOLE IlUMBEP

TRIGA FUEL ELEMENTS

IN TOP OF 2.38 1I1 :: 3.39 II1

12 1 +B - 4.2926

32 AT X - 2.1495

33 AT X -2.1495

34 AT X - -2.1495

35 AT 2 - 2.1495

IN BOTTOM OF 3.3.9 IN 2 3.36

12 1 +7 = 4.2926

36 AT 2 - '.1495

37 AT X - -2.1495

38 AT :: -2.14q0

39 AT X 2.1495

..... INIT 59

OPEIIIIIG

-2 = -4.2929 +- = 4.2926

2 = 2.4154 Z = 0.00000

2 = 2.4154

2 = -1.3390

'2 = -1.33~90

2I OPENINIG

= -4.9926

2 = -2.4154

2Y= -2.4154

2 = 1.3390

Y= 1.3389

Z = 0.00000

= 0. 0c0010,

= 0.00000

-Y = -4.2929

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

12 UNIT N•BIUER

+Z - 36.703

41

41

41

41

-Z - -36.703

1111T 51

+" = 4.2926

2 0.00000

Z = O.00000

2 = 9.908090

I = 0.990000

-, - -4.2926

IS UNIT NUMBER

20 UNIIT NUMBER

IS UNIT IIIT4BER

26 UNIT IIIU.BEE

+Z =

41

41

41

3I .703 -Z - -36.703

-- UNIT 52

IN BOTTOM RIGHT OF 3.38 I 11 3.39 III OFENING

NAC International 6.6.5-49



NAC-LWT Cask SAR
Revision 42

November 2014

I CUBOIF,

HOLE ILSMEER

HOLE NU4BER

HOLE NIUMBER

HOLE NIUMIBER

I +2 = 4.2921 -'-x = -4--c'26 +Y = 4.2926 -' = -4.2924 +2 = 3r.703 -Z = -36.7C3

40

41

42

43

AT X - 2.4154

AT : - 2-4154

AT X - -1.3389

AT X - -1.3389
TP.IGA -

GEOMETRY DE1CRII

Y = -2.4154 Z = 0. 00000 IS UNIT NUM4BER

= 1.3389 Z = 0.00000 IS UNIT NUMBER

Y = -2. 4154 Z = 0.00000 IS UNIT NUMBER

Y = 1.338H Z = 0.00500 IS UNIT NUMBER
PREF. FLOOD ,ANISTER

LTION FOR THOSE UNITS UTILI2E[R III THIS PROBLEM

41

41

41

41

MEDIA BIAS
1 .IUM IDREGIONI

UNIT 53 ---

TRIGA FUEL ELEMENITS IN

1 CUBOID 12

HOLE NT_4,BER 44

HOLE NUMBER 45

HOLE IaUMBER 46

HOLE UM14BER 47

TRIGA FUEL ELEMENTS IN

1 CUBOID 12

HOLE IT4MER 48

HOLE 10.0BEER 4q

HOLE NULM-BER S0

HOLE NUMBER 51

TOP RIGHT OF 3.38 IN

I +2 = 4.2926

AT 2 = 2.4154

AT X - 2.4154

AT = 1.3389

AT _ - -1.3389

X 3.38 IN OPENING

-2 = -4.2926

Y = 2.4154

Y = -1.3389

Y = 2.4154

Y = -1.3389

+Y = 4.2926

Z = 0.00000

Z = 0.00000

= 0.00000

Z= 0.00000

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NIUMBER

IS UNIT NUMBER

+Z -

41

-1

41

41

3C. 703 -Z = -36.703

----- UNIT 54

BOTTOM LEFT OF 3.38 IN X 3.38

1 +<4 = 4.292r -S =

AT 2 = -2.4154 Y =

AT = --. 4154 Y =

AT 2 = 1.3389 Y =

AT X - 1.3389 Y =

IN OPENING

-4.2926

-2.4154

1.33A9

-2. 4154

1.3389

+Y = 4.2926

Z 0.00000

Z 0.00000

Z= 0.00000

Z= 0.00000

-Y - -4.2926

IS UNIT NUIMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

+Z =

41

41

41

41

36.703 -Z = -36.703

----- UNIT 55 -----

TRIGA FUEL ELEMENTS III TOP LEFT OF 3.38 IN X 3.38 IN OPENING

1 0UBOID 12 1 +1 4.2926 -: = -4.292S +Y = 4.2926

HOLE ITUMBER 52 AT : = -2.4154 Y = 2.4154 Z = 0.00000

HOLE NUMBER 53 AT 2 = -2.4154 Y = -1.3389 Z = 0.00000

HOLE NUMBER 54 AT - .3389 Y = 2.4154 Z = 0.00000

HOLE INIHMER 55 AT X = 1.3389 Y = -1.3389 Z = 0.00000
TRIGA - PREF. FLOOD CANISTER

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUtIBER

+4

41

41

41

41

31.713 -Z = -3C.70.

MEDIA BIAS
NU14 IDREGION0

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT T R56 ---

TRIGA BASEET 2.3-

I CUBOID

HOLE N11BEEE

HOLE 0.2404EP

HOI.E IIUI-IBER

HOLE 24-IBEEE

2 CUBOID

11 X 3.38 114 CENTER OPENING

12 1 +X = 4.2926

56 AT 4 - 2.1495

57 AT : = -2.14q5

58 AT 2 - -<.1495

59 AT 2 - .1495

12 I +N - 4.-42 r

y =

y=

y

-4.2926

-2.1495

2.1495

-2. 1405

2. 1495

-4.2926

+Y = 4.2926

Z = 0.00000

Z = 0.00000

Z = 0.00800

2 = 0.00000

+Y = 4.2926

-, = -4.2926

IS UNIT NUIIBER

IS UNIT NUMBER

IS U2r1IT 1101IBER

IS UNIT NUMBER

-Y - -4.2926

+Z = 36.703 -Z = -36.703

41

41

41

41

+Z = 36.703J -Z = -36.703

--- UNIT ES EXTERNAL TO LATTICE 11

CENTER COLUtri. OF THREE OPENINGS W/ 0.29 INI PLATE

I ARRI 031.19BE 11 +I = 4.92 i-2I = -4.2926

- CUBOIE 2 1 +- 5.0'3 -2 -5.0038

+Y w 13. 907

+, = 14.C18

-13.9(0 +(

-14.C10 +2

31.71.13

21.. 783

-Z = -C6.703

-I = -39.7']3

----- UNIT 61 EXTERNAL TO LATTICE 12

LEFT OUTSIDE ,/OLUHBI OF TWO OPEININGS W/ 0.12 IN PLATE

I ARRAY N014BER 12 +2"1 = 4.2926 -` = -4.2926 +Y = 9.0487 - -9.0400 +Z = 36.703 -Z = -36.703
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2 CUBOID, 2 1 4:.: - 41.91£ -, = -4.5074 -Y = 9.3535 -Y = -9.3536 +- = 370' -= = -3L .703

----- UNIT £2 EXTERNAL TO LATTICE 13 -----

RIGHT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN PLATE

1 ARRAY NUMBER 13 X' = 4.292£ - = -4.2-26 +7 = 9.0467 -Y -9.0488

- CUBOID 2 1 += 4.5174 -2 = -4.2926 +Y = 9.3535 -' -9.3536
TRIGA - PREF. FLOOLD CAITSTER

MEDIA BIAS GEO-ETEY DESCRITTIOII FOP. THOSE UNITS UTILIZED INI THIS PROBLEM
REGION NUM ID

36.703

36. 7(3

-Z = -36.703

-Z = -3F.703

UNIT 70 -----

NAC-LWT TRIGA BASKET

1 CYLINDER 12

HOLE NUMBER £5

HOLE 52MBE10 £1

HOLE NUMBER 62

2 CYLINDER 2

3 CYLINDER 6

4 CYLINDER 2

5 CYLINDER H

6 CYLINDER 2

7 CUBOID 8

I RADI US

AT X

AT X

AT '

I RADIUS

1 RAIE 1 US

I RADIUS

1 RADIUS

1 RADIUS

17.1517

0.00000

9.2974

18.910

33.465

70.519

49. 23

49. 822

+Z =

Y =

y0 =

y0 =

+Z =

+Z =

+Z
,Z

-+ =

36.713

0.0U000

0. (09000

3 7 33(

37. 338

37. 338

37.338

37. 338

-49.822

-Z = -36.703

Z= 0.00000

2 0.00000

0 = 0.00000

-Z -37.338

-Z = -37.338

-Z = -37.338

-z = -37.338

-z = -37.338

Y= 49.822

CENTERLINE IS AT

15 UNIT NUMBER

IS U1NIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-f - -49.822

S0. OUUOU

60

C 1

62

X = 0. 00000

X = 0.00000

X = .0.0000

= 0. 00000

U= £.00000

+Z = 37.338

Y = 0. 00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

1' = 0.00000

y = S.()':Co

-Z = -37.338

UNIT 80 H ----

SIMPLIFIED LID STRUCTURE NAC-LWT

I CYLINDER 2 1 RADIUS

2 CYLINDER 8 1 RADIUS

- CUBOID 8 1 +:'

36.519

49.822

40. 012

+Z =

+0 =

14.135 -Z = -14.135

14.135 -Z = -14.135

-49.822 +Y = 4q.622

CENTERLINE IS AT X

CENTERLINE IS AT X

-i = -49.e22 +Z

0. 0.135

'7. 000000

14.135

Y = 0.00000

Y = 0.00000

-Z =-14.135

UNIT 81

SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT

I CYLINDER 6 1 RADIUS - 2£..

2 CYLINDER 2 1 RADIUS - 36.

3 CYLINDER 8 1 RADIUS - 49.

4 CUBOID 0 1 :: - 49..

303 +0 = 3.0100 -Z = -3.8100

319 -Z - 13.970 -Z = -12.700

- 13-'70 -c = -12.700

-2 = -49.511 '+ = 49.-22
TF.BIA - PREF. FLOOD CAIISTER

CENTERLINE IS AT .

CENTERLINIE IS AT X

CENTERLINIE IS AT 2

-Y - -49.822 +2

0. 00000

0. 0007,

0.0 ('00(10,

13. 07(

y = 0.00000

Y = 0.00000

0= .00005

-Z = -12. 790

MEDIA BIAS
IIUM IE,REGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

.. .............- ... GLOBAL ..... ............
----- UNIT 8T EXTERNAL TO LATTICE 20

STACK OF 5 BASKETS IN CASK

1 6-RP-AY LUMBER 20 -E = 49.'.2 -X = -49.022 +' = 49,822

TRICA - FPEF. FLOOD CNJ]ISTER

UNIT ORIEIITATION DESCRIPTION FOR ARRAY 1

Z LAYER 1, 0 COLUMON 1 TO I LEFT TO RIGHT Y ROW I TO 7 BOTTOM TO TOP

-Y = -49.322 +2 = 214.95 -Z = -213.30

17

16

17

5

10
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UNIT ORIENTATION DESCRIPTION FOR ARPAY 2

Z LAYER 1, . COLUMN I TO I LEFT TO RIGHT Y ROW I TO 4 BOTTOM TO TOP

12

6

17

13

UNIT ORIENTATION DESCRIFTION FOR ARPRAY 3

Z LAYER 1, K COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 4 BOTTOM TO TOP

14

r

17

15
TRIGA - PRF. FLOOD CANISTER

UN-IT ORIENTATION DENCRIPTIOII FOR ARRAY 11

C LAYER 1, X COLUMIN I TO 1 LEFT TO RIGHT Y ROW U TO 7 BOTTOM TO TOP

51

45

17

56

17

45

50

UNIT ORIENTATION DESCRIPTION FOR ARRAY 12

Z LAYER 1, X COLUMN 1 TO I LEFT TO RIGHT Y ROW 1 TO 4 BOTTOM TO TOP

52

4r

17

53

UNIT ORIENTATION DESCRIPTION FOR ARRAY 13

Z LAYER 1, X COLUMN I TO I LEFT TO RIGHT Y ROW 1 TO 4 BOTTOM TO TOP

54

46

17

55

I LAYER

81

I LAYER

3(1
- LACER

7,
I LATER

701

I LAYER

7n
Z LAYER

30,
Z LACES

SC)

1, X COLUMIN

X, C COLLIT4I

C COLUMRN

4, C GOLUITl

5, C COLLUM.I

P, X COLUMN

7, X COLUJMN

TRIGA - PREP. FLOOD CANISTER

-- UNIT ORIENTATION DESCRIPTION FOR ARRAY 20

1 TO I LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

I TO I LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

1 TO I LEFT TO RIGHT I ROW 1 TO I BOTTOM TO TOP

I TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

I TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

I TO I LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

TUIGA - FREF. FLOOC CANJISTER
VOLUMES FOR THOSE UNITS UTILIZED III THIS PRORLEM

GEOMETRY CUMULATIVE
lIT REGIOII REGION VOLUM4E VOLUME

I I 1 9.7768E+00 CM-'3 9.774U6E-G00 CM--3
2 3.87716E+NY CM"3 3.q75"C3E+0 CM-'3

U1
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3 3 1.E12E(0+02 CM"-3
4 4 3. 526C:0E+ 01 C4-3
5 5 1 1E+0. CM 3

5 1 r 4 .40202E+÷2 CM"*3

6 1 7 3.04173E+02 CM'.3

10 1 5 I.51 67E+03 CM"3
"• 9 4 .59145E+012 CM-3

3 10 1. 90302E+02 CM-3

11 1 11 1.510,67E+03 CM-3
2 12 4. 59145E+01 CM"3
2 13, 1.90302E+02 GM33

12 1 14 1.51067E+03 CM"3
2 15 4.5q145E+02 CM":3
3 16 1.9038-E+02 CM" 3

13 1 17 1.51067E+03 CM"3
2 10 4 .59145E+.02 CM":3
3 19 1.9'382E+G2 CM"3

14 1 2 1. 51067E+G3 CM* 3
3 21 4.59145E+02 CM'3
3 22 1. 90026202 lCM*43

15 1 23 1.51007E+03 CM-3
- 24 4.59145E+02 CM:*3
3 25 1 .938'2E+02 CM 3

16 1 26 1.51067E0+3 4' "3
2 27 4.59145E+02 CM: 3
3 28 1 .90382E+02 CM "3

17 1 29 1.E5856E+02 CM*3
2 30 1.37754E+n1 CM"3
7 31 2.04593E+01 2l4"3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

20 1 32 1.75279E+04 CM*:3
2 33 3.94895E+03 CM 3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

11 1 34 1.1401]E+04 CM1 3
2 35 8.02729E+02 CMN3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

22 1 36 1.14051E+04 CM"3
3-37 R.02729E+I0 CM-3

30 1 38 2.19355E-04 CM-*3
2 39 I .60853E+04 CMI"3
3 40 1.78%31E+05 CM4-3
4 41 5.014010+04 CM"3
5 42 2.55540E+05 CM':3
6 43 1.39278E+04 CM*3
7 4.1 1.59118E+05 CM..3

41 1 45 9.77606E+00 CM*'3
2 4 3. 87740E+02 CM"*3
3 47 1 .012700,+012 CM**
4 4 3 . 5266E+01 CM" :3

0 49 1M.94501+02 CM"3

45 1 50 4.44R2102E+02 2CM-"3

46 1 51 3.84173E+02 CM-3

50 1 52 2. 16019E003 CM-3

51 1 53 2.100100+03 CM"43

52 1 51 2.-16019E+03 CM"*3

53 1 5s5 2.160019E+03 CM- 3

54 1 56 2.100190+03 2CM 3

55 1 57 2.10019E+03 CM*"3

56 1 58 2.10019E+03 CM"3
2 59 0.0000E0+00 CM-3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

G0 1 00 1.75279E+04 CM-3
r1 3.0495E0+03 CMl"3

SURROUIINIIG GECMETRY VOLUMES - GEOMETRY REGION

61 1 02 1.14051E+04 CM"13
C-3 89.5729E+0j2 CMI-43

8URROUDIIFIG GEOMETRY VOLUMES - GEOMETRY REGION

5.70703E+02 CM-3
0.140r0+E02 CCM-3

9.12561E+02 CM**3

4.4 0202E+÷0 CM " * 3

3.94173E+02 CM"3

4.76091E0+3 CM-3
5. 22006E0+03 CM"3
5.4 1044E+03 CM-3

4.70U-1lE0+0I3 CM3* 3
5.206E00+03 CM-3
0.41044E+03 CM-3

4.7090E00+3 CM-3
5.22010E+03 CM *3
5.41044E+03 CM 3

4.76091E+03 CM"3
5. 22006E+03 CM" 3
5.41044E+03 CM 3

4.76091E+03 CM-•3
5.222060+03 CM 3
5.41944E+03 CM'.3

4.76109E+03 CM-3
5.22006E+03 CM*W3
5.41044E+03 CMO43

4.76091E+03 CM"-3
5.22006E+03 CM*-3
5.41044Et03 CM .3

1.065856E+02 CM*3
1.79631E+02 CM"*3
2. 0000900E+ 02 CM" *3

32 IS AN ARRAY PLA2CEMENT BOUNDARY REGION

1.75279E+04 CM"3
2.14768E+0O CM*3

34 10 AN ARRAY PLACEMENT BOUNDARY REGION

1.14051E+04 CM143
. 22079E+04 CM 3

36 IS All ARRAY PLACEMENT BOUNDARY REGIOIN

1.14051E0,4 CM .3
1. 22079E+04 -M' 3

6.70201E+04 CM-3
8.38034E+04 CM'-3
2. 62724E+05 CM":3
3.:12870E+05 CM''3
5 .6410E005 CMO 3
5.6233RE+05 CM'::3
7.41456E+05 CM' 3

9. 77660E+00 CM'*3
3.97523E002 CM*'3
5.787"9E+02 CM-'3
0.1 "00,E+C,2 CM''3

. 12561E+02 L M; 3

4.4802uE+(0 CM-3

3.84173E+02 CM''3

5.410440+03 CM''3

5.41044E+03 CM'"3

5.41044E+03 CM-43

5.41044E+03 CM* ' 3

5.41044E+03 CM"13

5.41044E+03 CM-'3

5.41044E+03 CM' 3
5.410I44E+03 CM''3

60 IS AN AP.RAY PLACEMENT EOUNDAPRY REGION

1.75279E+04 CM'3
2. 14700E+04 CM'

62 IS All ARPAY PLACEMENT BOUNIDAEY 00EGI01

1. 4051E+04 CM, '3
I 22079E+04 CM-'3

64 IS AN AR.•IZ.Y PLACEMENT BOUNLDARY REGION
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C .4 1.4a516E04 CMIA3
2 5 1. '72+2 CM' '3

70 1 66 2.19355E+'74 CM'' 3
C 67 1. 66653E+04 CM' '3

3 09 1.788316+05 CM '3
4 69 5.01461E+04 CM' '3
5 70 2. 55541'E+05 CM''3

6 71 1.39278E+04 CM''3
7 72 1 5qIS1E06+5 CM''3

80 1 73 1. 1444E605 CM" '3
2 74 1. 0'S13E+05 CM' -3
3 7E 6.U0374E04 CM'1 3

81 1 76, 1. 6245E+04 CM" 3
2 77 9.57276E+04 CM''3
3 78 9.56257E+04 CM' '3
4 79 5- 68273E+04 CM" 3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

82 1 80 4.25278E+06 CM-3

1.14051+04 CM' '3
I . 2201794 4 CM'° 3

6.702816+04 CM''3
8.36-34E+04 CM''3
2. 62724E+05 CM''3
3. 12870E+05 CM"'3
5. 60419E+05 CM' '3
5.82330E+05 C11 '3
7.41456E+05 CM''3

1.18444E+05 CM13
u. .- 44500E+0 CM' 3
2. 00694 E6+5 -M* - 3

1.066245E+04 CM4 '3
1.12352E+05 CM* '3
2.07973E+05 CM''3
2.64006E+05 CM''3

80 IS AN ARPAY PLACEMENT BOUNDARY REGION

4. 2578E+06 CM'*3

UNIT USES REGION

1 56 1

3

4
5

5 4 1

6 4 1

10 2 1

12 2 13

1 3 1

3

13 2 1

3

15 3 1

3

15 3 1
7

3

17 20 1

MIXTURE

41
5
2
9

3
2
3

12

3

12

12

3

12

12

13

14

13

TOTAL VOLUME

5.47504E+02 CM''3
3.171358E+04 CM''3
1.01511E+04 CM' '3
1.97494E+03 CM''3
1.11161E+04 CM''3

1.792-51+03 CM''3

1.53669E+03 CM''3

3.02133E+03 CM '3
.1 -2+0E.+2 CM''3

3.80764E+02 CM''3

3.02133E+03 CM '3
9.1e290E+02 CM''3
3.80764E+02 CM''3

3.02133E+03 CM''3
9.18290E+02 CM''3
3.807646+02 CM''3

3.02133E+03 CM''3
9.1829UE+02 CM''3
3.bu764E+02 CIM' .3

3.021336+03 CI '3
+.102906+02 CM' '3
3.80764E+02 CM''3

3.02133E+03 CM''3
9.I8290E 02 CM''3
3.80764E+02 CM''3

3.02133E+03 CM''3
9.10.2 9+02 CM''3
3.80764E0-2 CM' '3

3.31711E+(3 C14M - 3
2.7550 + C02 CI' 3
4.09105E+02 CM' '3

3.950556E+04 CMH' '
7.+7sUEO+ 03 CM''3

2.2103E+04 CM''3
1.60(46E603 CM''3

2.20103E+04 CM' '3
I.01546-E03 CM-'3

4.397140E÷4 CM''3
3.213603E04 CM' 3
3.57661E+05 CM''3
1.00202*+05 CM''3
5.1100+E05 CM' '3
270855E,+04 CM''3
3.18236E+05 CM''3

O.21256E÷02 CM''3

3.25707E+.4 CM''3
1.52267E+04 CM''3
2.90646+E-2 CM" '3
1 W C416E+4 CM''3

2.t609214E+3 CM"' 3

2.3205114E+)3 CM' '3

6.14056E+53 CM''3

6.48058E+03 CM' *3

0

29

21

1

1

]

7

41 84 1

5

12

4

5

2I

45

46

50

51

3 1 2

3 1 13

3 1 12
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53

54

55

56

60

01

62

7r

80

3

3

3

3

12

12

12

I2
12

12

8

6

2

6.4 0756E03

6.46058E603

6.4 05EE,+03

6. 40058E+03

6.405e5E+03
ll. "I0000E+O0f

5. 25P37E+04
1.18469E+04

3.42154E-(04
2.401 9IE+ F.3

3.42154E+04
2.40 19E+03

6.58(65E+04
4.81959E+04
5. 36492E+05
1.504 38E+05
7. 6(620E+05
4.17P33+E04
4.77353E+05

1.18444E+05
1. 02013E+05

-.t7 4 E+C04

1.66245E+04
9.57276E+04
9.56257E+04
5. 68278E+04

4.25278E+06

CM* 3

CM**~3

CM * 3

CMP 3
CM' 3

CM 4 * 3

CM: 3

CM÷*3

CM* '3

CM' '3

CM'..3
CM: :3
CM °3

CM '3
CM' '3
CM, 3

CM *3

CM* 3
02

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 2.17136E+04 CM -3
6.62328E+05 CM"3

3 2.11493F+04 CMl'3
4 1.36676E+03 M4''3
5 2.53779E+04 U74' 3
6 9.10777E+05 CM''3
8 2.38799E+06 CIM-"3
9 1.11161.+04 CM''3

10 3.25707E+04 CM*'3
11 1.66741E+04 CM**3
12 1.58116E+05 CM-3
13 3.31711E+01 CM '3
14 2.75508E+02 C4"I3

0

MASS(G)
1. 263366+05

6.145(4E+06
1.11106E+04
8. 88326E+03
5.32939E+04
1.07319E+07
2.36306E-14
3.703026.04

1.0 95076.05
4.45216E+04
1.57627_-15

5.57176,E04
1.115I1E603

BIASING INFOPIMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ )0 IO'S WERE USED IN KENO-V BEFORE TRACEING ........

........ 10.03200 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FPACTIIJ OF FISSILE MATERIAL IN THE CORE- 1.27645E-02

START TYfPE 0 WAS USED.

THE IEUTOOIIS WERE STARTED WITH A FLAT DSTR1BUTION IN A CUBOID DEFINED BY:
+1= 4.95221E-01 -=-4 E += 4.690121E601 -Y=-4 .95221.E01 +2= 2.14916E+02 -2=-2.1376+02

THE FLAG TO START 1EUTRON1S IN THE REFLECTOR WAS TUPRNED OFF

KE67O MESSAGE 71104BER K5-1 ..... WARNING, ONLY 777 IIIDEPENDENT STARTING POSITIONS WERE GENERATED.

223 ADDITION7AL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

1.76.500 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 1.83467 MINUTES.
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FF100 - PREF. FLOOD CANISTER

GENERATION
GENERATIONFI K-EFFECTIVE

I 9.04076E-00
2 8.72359E-01

KEOC MESSAGE NU4BER K5-132
3 5. 77401E-01
4 8.96040E-01
5 0.93147E-01
6 80.5 129E-01
7 9.12265E-01
8 9.0i751E-Ol
9 8.90479E-01

10 9.09255E-01
11 9.88515E-01
12 8.91590E-01
13 8.79348E-01
14 8.80056E-01
15 8.85894E-01
Se 9.1e410E-0_
17 9.84402E-01
18 8.85021E-01
19 9.74563E-01
20 9.41390E-01
21 8.89588E-01
22 8.85700E-01
23 8.81833E-01
24 8.74236E-01
25 9.22386E-01
26 8.85436E-01
27 8.89771E-01
28 9.00682E-01
29 983443E-01
30 8.87294E-01
31 9.42163E-01
32 9.44103E-01
33 8.96528E-01
34 9.04464E-01
35 0.62052E-01
36 8.98804E-01
37 8.91865E-01
38 9.29874E-01
39 9.12129E-01
40 8.95307E-01
41 8.84003E-01
42 9.10453E-01

43 8.98455E-01
44 9.07561E-51
45 8.94583E-01
46 8.81784E-01
47 8.53810E-01
48 9.24237E-01
49 8.84716E-01
50 9.05456E-01
51 9.03071E-01
52 8.59549E-01
53 8.881046-01
54 8.44593E-01
55 9.15333E-01
56 8.91137E-01
57 8.94424E-01
89 3.17595E-01

59 0.14172E-01
60 9.49548E-01
51 9.66389E-01
42 9.04482E-01
03 6.90045E-02
64 9.0886IE-01
65 8.84092E-01

66 9.07861E-01
67 9.81996E-01
08 9.502776-01
69 9.03907E-01
70 8.89705E-01
71 9.28087E-01
72 9.12438E-01
73 9.21470E-01

KENO MESSAGE NUMBER K5-132
74 8.95459E-01
75 8.76565E-SI
70 9. 29636-01:

77 9.39095E-01
78 9.44460E-01
79 9.291056-01

50 9.24221E-01
81 0.03422E-41
02 0.54276E-01
83 9.04437E-01
04 9.30003E-01
85 9.812506-01
86 0.80321E-01
87 8.56946E-01
88 8.74919E-01
89 8.84192E-01

NAC International

ELAPSEL' TIME
MINUTES

1. 87017E+00
1. 916 3 -E 01

WARN I NG,.... 06LY
1 . 96003E600
2.00200E+00
2.04417E+30
2 . 0800UE+01'
2. 12754E+03
2.169506E00
2. 211676+ 00

2.25383E+00
2. 295946*00

2.33000E+00
2. 379 17E + 00
2.46133-E00
2. 462506+00
2. 502836±00

2.54033E+00
2.58150E600
2.861900+00
2. 6575.E6±00
2. 699506E00

2:. 74183E3+00
2.782833+00
2.82400E+,00
2.860107E+0
2.90307E+00
2.94400E+00
2. 983336+00

3.02450E+00
3. ('04483E+(0
3.104 176E+0

3.14450+E00
3.18306E+00
3. 22233E600
3. 229625+00
3.30283E+00
3. 34033E+00
3.3797E6+00
3.41917E+00
3. 45850E+00
3. 49967E+00
3.540 006E+0O
3.57933E+00
3.020506+00

3. 65906E+40
3. 69917E+00
3. 74050E+00
3 . 7700-3E+00
3. 820 00E+80
3.86133E+601
3.90067E+00
3. 94267E+00
3.98667E6+)0
4 .027036±00
4 .006336400
4.1807667E00
4 .147836+00
4-.17176±00

4 .227506+00
4 .266936+90
4 .304336+00
4 .3 85506+00
4 . 3870]76+00
4 .420036+00
4 .475006+00
4.515176+00
4 .552336+00
4 . 9367E+00
46. 633E'C)01
4 . 6750E600
4.71503E600
4. 755676±00
4. 795066 E+0

WARNP.I GO.... 0O750
4.83433E+00

4 .07406±E00
4 . 91402 E+00
4 . 95306 +o0
4 . 98006E+00

5. 02750'6+0'0
5. (01693E+('0

5.142926-04
5 .1 92 17E400
5. 2225-E+00
5.20126-3+00
5. 503'00E-80
5. 344 17E + 00
5.39207E+00
5 .4533E+p0

AVE AGE
X-EFFECTIVE
l. OOOOOjE+ OO
1. 000OE+00

q73 1NDEP6ENDENT
5.77401E-01
8.86720E-01
8.68856E-01
8.85420E0-C1
4 .907006-01

8. 93502E-01
8. 93139E-01
9.951 536-01
8. 95035E-01

8. 96233-01
8.94909-01
8. 93473E-01
8. 92895E-01

. 94717E-41
8 9 4029E-01
8.93466E-01

8. 982 37-01
9. 00634E-01
9. 00053E-01
8.99335E-01
8. 98502E-01
8.97399E-01
8. 8481E-01
8.979376-01
8 .97611E-01
8.897729E-01
8. 97570E-01
8. 97207E-01
8. 98757E6-1
9. 00268E-01
9.00148E-01
9. 0028EC-01
0. 991426-01
8.99132E-01
8.98925C -01
8.99784E -01
9. 00118E-_1
8.99991E-01
8. 995819 -01
8. 995536-01
8.995106-01

q. 0403E6-01
8. 99877E-01
8.899466E-01
8 . 984526-01
8. 990126-01
8 . 98709E-01

. 9884qE-01
8.98936E-01
8. 98148E-01
8. 97958E-01
8 . 96932E-r,
8 . 97279E-01
8. 97165E-01
a.97115E-01
`. 97481E-01

8.97774E-01
8. 98666E-01
8.99814E-01
8.a 9980-01
8. 9905E6-01
8.998 14E -01
8. 99564E-01
8.99694E-01
8. 99422E-01
9. 00328E -01
9. 00302F6-01
9 . 002256-01
9.000296-01

9. 00797E-01
9.010 6qE-01

9q9 INDEPENDENT
9. O010E-01
9. 00703E-01
9•.1 00 O16-01
9.016006-01

9.02164E-01

9. 02502E-01
9. 02780E-01
9.0278 9E-01
9. 0236PE-01
9.02705E-01
9. 0303.-01
9.02777E-01
0. 025016-01

9. 0242,E-01
9. 02101E-01
9. o01 En-01

AVG K-EFF
DEVIATION

0. 000056±00
0.000006+00

FISSION POINTS WEPE
0. 0 OO0E+O0
9.31981E-03
5.798149E-03
5.34 481-03
6. 77084E-03
6.19574E-03
5.255086-03
4.97700E-03
4.33359E-03
4.164136-03
4.06737E-03
3.90833E-03
3.64216E-03
3. 83301E-03
3.63401E-03
3.44506E-03
5.70472E-03

5.94029E-(Q3
5.64694E-03
5.4690E0-03
5.21007E-03
5.088596-03

4.98126E-03
4 .800006E-03
4.61536-03
4.43613E-03
4.27062E-03
4.132265E-03
4.27797E-03
4.40065E-03
4.25804E-03
4.12503E-03
4.15752E-03
4.03340E-03
3.92196E-03
3.90722E-03
3.81477E-03
3:.71518E-03
3.64181E-03
3.5599E_-03
3.47224E-03
3.39357E-03
3 . 31311E-03

3. 26586E-03
3.34980E-03
3,32378E -83
3.26640E-02
3.20071E-03
3.13586E-03
3.17191E-03
3.114896-03
3.222206E-0

3.17983E-03
3.12246E-03
3.06556E-03
3. 03246E-03
2.99314E-03
3.07356E-03
2.23173E-03
3.17837E-03
3.1340C6-03
3. 086068-03
3.04752E-03
3.00233E-03
2.968296-03
3. 0 4 2 _-03
3.8814876-013

974356-03
2.958-1E-03

.92+41E0-03

FISSION POINTS WERE
2.85476E-03

83200E-03
.81902E-03

2.82 16E-03
84808E-03
309E-03

.8839E6- 03
2.77263-0U3
2.73977E-03
2.70582E-03
2.693276-03
2.073426-03
2. 040 05-02

2.62-22E-03
2. 61120E-03

.589 220-10

MATRI:
K-EFFECTIVE
O. OOOOOE0O0
0.0)00006F00.8000O06-00

GENERATED
0. 8000006-0
O.OOOOOE+OO
0.000006±00

0. OOO00-E+rO0
00. 0'+00 C)00

U'3) 000016±I ("3C
0. 0i)000±E+ 900. 000006+00

0.000OOE0-0
0.00000E+00

0. OOO0E+ 00
'. 0O000E+09
0.0 O000E+00

.0:OO(O(E+l•O
0. 0000E+O0
0.0 0000E+00

0.0000 06E+00
O.00000E+OO0.004006-00

0. 00000E+30

.0O OO0 E + 80(
'1. 0O00E0+00

0. 0000E+00
0.00000E+E0
0.O000E+000. 000006+00

.0 000E+O0
0.0O0000E+00
0. 0006OE+00

0.00800E+00
0. OOO0 E+00

0 C0OO)E+O10
0. 00000E+00
.000006 +500

O. 0000E +600
0. 08000E+00

0.000006E+0
0.O000006+00

.0O006E+00
0. OO000E+00
0. O00OOE+05

. O00000E+00

0. 00000E+000.OOO'OE+00
0. O0050E5+ U0

0. 0000 
OE+00

0.09000OE+0

0.00O00E+00
. 800040E+ 00

0.0000E0+00

0.00000E+00

+. 0000 06E+ 08. O 00IO8 E ;()0

8'. 0000O4+-00
0. OO000E+l0
0. 00000E+00
nO0OOOOE+OO

0. COO0E+ COO

9.900 00E+I00

0. 000006 + (000 . 0000 E + 00
0.O000006+o05O. -OOOOOE+80C

0 . OOOOE 0+0
Q. 00 008E+800
,0 . H0O0 0 0E 6+ 00

0I. 80OOI)E+0O

16 56RATED6

0. O00(O-E+CO0

0.U00006E+00I- . O~I)0 J e i+ J18

'. 0000 06+ 00
4 .0000E+0O
0. 00006±"E+ 00
0. 0000 ±E+00
0. 00006E+90

0. 0O1 , )0OE +O
0. 0016-E+0O

0.00 006 E + 00)0. 000006+00
0.0O00006+00
0.0000006+80

8 . 000061] + I'10
0'. 000006+o00

0. OOI)OOE+O0
0. 0O0000E+0

ILATRI X W-EFF
DEVI ATION

0.0O0000E+00
0. OOOOOE+00

0.m OO(10100 + 1L,

0. 00000,+00

O. OOOOOE+00
). OO0OOE+OO

0. 00Ol2E + -'.'
0 . 0010l12lb0604
0. O000OE+OO
0.0O000E+00
0. O000E+OO

0.C0,0 E + C0
0. 000006+00
0.00000 O+0
0. 000006E+O
0. I)0100OE+O0
0i. 000406E+0')
0. 0000OE+0O
L'. OOO0OE+L(O
'3. O000OE+00
'O. 00000E±+00

0I. 013('13'36+00'

0. 00000E+00
0.00000E+00

O. 0000E+00
0.O000006-00

0.00000E+0O
0.00000E+0u
0. 00000E+00
4. 0000+ 00

'3.1000006+)30
0).O 000oE+100
0.00000E+00
O.OOO o0E+0'
O. O300 0-E+40n
,). )CO0O(,E+ 0
0. 000OOE+0O
0. OOOOOE+00
O. OOOOOE+OO
0. 00000E+"0
O.0OOOOE+o00

O.0000E+00
0.0OOOOOE+00
O.0OOOOE+00
0. 00000E+00

0. O0O000+00
0. 000006E+00

0.00000E+00
0.4 0006E+00O). 80008 1E +00
0. 005E0+I0
0. 000006+50

O.00000E+00
5. )00Ot(1E+ 08
0.00 

o E +00,O0000E+00
0. OOOOIE+ UO

.: 0 0 0 0 6E + 0 0
0. 00000E+ '0r
0. 00001OE3+0

0. O0000E+O000. OOOOOE+00O
0 .O0iOO0E+O0

0'. (010'0116E 00

O,0.000506±'000i. CO08)0E+ (11]

O, OOOOOE+CO0

0. 0000000E+
(''), ('00E±('i I)1

118 , 1 OOIF÷ 00

0. O0O00E+ 00
0 . OO000E+ 00

0. 0080006+50

0. O000006+00
0 . 0000(0ECI0O

0. (CI 000 E + 0'

0. 00006E+00

4000006E+ 00

0. 00 006E+ 00
0. 00006E+00

0,000 00E+I

0 0,00006E+ 0

'. 300000E+00
0. 00006E+O4

(I. 00(100E+(OI
0. O0001)E+ +)0
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0

"47

103'
1 ('1
1(n

10

10
100,

193

114

115
116
117

199

12(1j
121

212
123
124

125
120

127
121

130

131
132

133
134
135
1 36
137

13,
139
142
141

1422
143

144
142
146

147

140
149
15(L1

154
157

5 3

I34

1 55

513
137
164
160

166

164
169

17 (1
171
172

1473

174

175
1 7 C
177
176
17

156(
1591
102

103
104

9. 070401

9 5517E-01
9 04 53E 01

9.21469E01

6 ý7 E011.9-78096-01

9 070236-01
9. 0165E-01
q .55-07E 01

9. 362195E-1

8.995'6F-01
9. 40268E-I1

9.20011E-01
0. 19232E-01

0.20376E-01
6. 609726-01

8.66153E-01
6. 82695E-01
6. 967466-01

9.15500E-01
8.7415 6-01
8 572206-01
8. 9426E6-01
9.123538E-01
8.3M8770E-01
9.12993E-01
8. 95400E-01
8.37777E-01
9. 125E56-01
8. 57572E-01
8.84956E-01
6. 871 65E-_( 1
0. 301696-01

9. 09475E-0I
9. 20301E-01
9.283216-01
9.33353E-01
0. 91192E6-01
9.13476E-01
8.89571E-01
9.04478 E-01
9.36q60E-01
9.19104E-01
0.248566-01
9.33102E -01
8. 961116E-01
8.7060E6-01
8.982909E-01
8.85458E-01
0.0 265E-01
8.8466-8E-01
6. 924 55E-01
9.09940E -01
9.732376-01
8. 8192-6E-01
9. 213556-01

8.79603E-01
9. 06244E -01
8.619968E-S
8.990096-01

9.16344E-01
9.10176E-01
9. (40456E-01
8. 601966-01

8.74514E-S0
8. 54413E-01
8.67244E-01
8.70436E-01
0.66632E-01
9.4903E6-0S
8.98496E-01
8.89727E-01
. 67236E-01

6.777726-01
6.76178E-01
6.58493E-01
9. 16818E-01
8. 91725E-01
S. 686(5E-01
0. 073 02E6-01

9.09396E 01
O 37713E- 01
4.370 E9-01
6 90419E 01

.40373E 01
9.41I'076-51

9.+4 f10E 01

8. 4+806 E01
9.23443E- 01

5.404127E+0'
5.50350E+00
5. 54283E+06
5. 5317E+00
5. 62107E+ 0I
5. 60183E2+0
5. 70217E+( III
5 .742506E+4Ic
5.78267E+00
5.92317E+00
5. 861506E+tU
5. 00083E6+)'
5.93933E+00
5. 97767E+00
6.01800E+00
6. 05733E+00
6. 09667E+00
6. 12617E+00
6. 17550E+00
6.21567E+00
6.25883E+00
6.29900E+00
6.33833E400
6. 37967E+00-
6. 41903E+00
6. 46383E+00
6.50417E+00
6.54167E + 00
6.581893+00
6. 622176E00
6. 66150+00
6. 70267E +00
6. 74300E +00
6.78417E+00
6.82717E+00
6. 36933E+00
6.91050E+00
6.94983E+00
6. 98833E+00
7.02867E+01
7. 06800E+00
7.10917E+00
7.15033E+00
7. 18967E+00
7. 23000E++0
7.27217E+O0
7.31233E+01
7.35267E+00
7.39200E+00
7.43233E+00
7.47267E+00
7. 51467E+On
7. 55583E+O0
7.59000E+1)0
7.63050E+40
7. 67583E+00
7.71700E+00
7 .75733E+60
7.79850E+00
7. 8383E+10
7.87817E+6'S
7. 91933E+00
7.96050E+00
8. 00093+00
e.04383E+00
0.(0417E+0U0Q
R. 12533E-00
8. 16650E+00
8. 20583E+ O0
a.24517E+00
8.28917E+610
9.33033E+06'
8.337433E +n 0
e. 4 14950E16O0
8 . 45667E+6(0
8.49517E+00
8. 53533E+00
8. 57750E+00
8. 61867E+0n

. 66083E+00
8.70017E+00
8 . 74133E+0n
0.78167E+00

8 0210 0 E+.0
8. 585IE +0

8.89883E+00
6. 93917E+00
8. 97933E+00
9. 01783E6+00
3. 05533E+00

A. 094 676E00
9. 13683E+00
9.17983E+9I0
0.22200E+00
9.26050E+00

9. 02463E-01
9.02555E-SI
9. 03140E-01
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185 8.7891?E-01 9.300C70E00 9.1 -0t-54E1O 1.89410E-03 '. 00000E+00 0. 00000E+0+

180 9.41142E-01 9.341000+00 9.01869E-01 18.959CE-03 0. 00000E+00 0.00OOOE00
187 8. 7248E-01 9. 38217E0+,0 9. 01720E-01 1 .891580-03 0. O000000E0 0. OO0OOE+O :
188 9.9747_0-03 9.42250E+00 9.01697E-0 0 .881 52E-03 0. 000''E+00 0. 00000E+ C0
109 9.45ý09E-01 9,40183E+00 9.01 9330-01 10.0024E-03 0.00000+ 00 0. 00000E+00
19: 9.9720-01 9. 50300E+00 0.01 00E-01 I .7635E-03 0. 00000-E 00 0. 000,00E+O
191 0.72023E-01 9. 5441 7E+0 9.01 750E-01 1.07309E-02 0.0000OE+00 0. 000000+0+
192 9.11518E-01 9. 58350E+00 9.0101-01 10 . 86391E-03 0.00000E+00 0. 00000E+00
193 9.17643E-01 9. 62483E+00 9. 01J4-1 E 1.85598E-03 O.000OOE+00 0.08008E+09
194 .98645E-01 9. 66500E+00 9. 010(7E-03 1 .084037E-03 0.00900E+00 0.00000E+00
195 9. 2174E-01 9. 70017E+00 9.0 19200-0 1 U .83755E-03 0. 00000CE00 0. 000000E+ 0
196 q.179720-03 9.74 60000O 9. 0200 ,3E-01 1. 8292E0-0- 0.C u.,OE+C00 0. 000000+00
197 .0452E-01 9 78583E9+0+00 9. 02037E-0 1. 82057-02 0. 000000+00 9. 00000+0
198 9.30]7400-0 9.82617E 00 9. 02103E-03 .817180-03 0. 05000 0 0-.000000E+00
199 9. 36036050- 9. 86067E+00 9. 02337E-01 1.9816250-03 .0 0000-E+80 0. O0000E+00
200 9.111180-01 400E+0 9. 02381E-0 1 1.807590-03 O.00000-E00 0. O0000E0+ u
201 9. 02207-01 9.943330+00 9.023+10-01 . 79849E-02 0.000OE+000 0.0000E+00

202 4. +73090-01 + .90307E+00 9. 02350E-01 1 .789050-07 0. 000000,00 }. 0000003E+0
203 9.01740-01 1. 00338+0- 9. 023510-01 1.700730-03 0. 00+iOOO00 0.000000+00
204 9.305 E-01 1.008230E01 9. 02015E-01 1.779540-03 0.100000+00 0. 00000+ 00
205 9.17870-01 1 . 01027E+01 9.035010-01 1.771330-03 0.0000+00 8.080000E+0+
310 9.205770-01 1.0142000 9.5030E0-01 1 .7073:40-03 0.09000 +00 0 00000E+00
207 8.90103E-01 1.01823E+01 9.02100E-01 1:.7004E-03 0. 000000+ 00 0. O0000E+00
2+10 9.13775E-01 1 . 02217E+01 9. 02063E-01 1.75170E-03 0.000000+00 0.00000E+00
309 9.1503030-01 1.01019E+01 9.027000-01 1.704650-03 0. 00000E+00 0.000000+E00

210 8. 700340E-01 1 .03022E0-0 9. 02547/0-01 1 .782990-03 0. 000000+00 0. 000000.00
211 1 8.997430 .1 8034150E+0 9.025340-8 1 1. 73468E-03 0.O00000E+00 0.00000E+00

212 9.0130+0-01 1.003818E+0 9. 0252E-01 1. 725410-3 0. O00000+0 0. 000000+0E
213 9.1 0 598E-01 1. 042 -E0+C1 9.0200OE-01 1.719320-03 0. 00000E+00 0. 0000000E0
214 8.01102E-01 1.04823E+ 01 9.02503E-01 1:. 71121E-03 0.00ý00C0OE+00 0. 00000ooE+

215 9.3190330-01 1.050080+01 9. 0 272 1 1.709806-E3 0.0. 000E+00 0.00000+O00
1 .80290-01 8.054200+01 9.90201-0 1E. 703910-E3 0.000000+0 0. 000000-00

1 8.75140-01 1. 57950+01 9. 02592-01 1.898130-03 0.000000+0 0._000000.+0

218 8.674530-01 1.03198E+01 9. 024290-01 .69808E-03 0.0000UE+00 0. 00000E+00
19 0.000800-0I 1.040010+01 9. 024280-01 1 .08825E-03 0. 000 + .00 0.00000E+00

02 .707000-01 1 .0701-30+01 8 .0(22100-01 1 .094010-0]3 0.000000E+00 0. 000000-00
.8.19570-01 0.07443E001 9. 021200-01 1. 68999E-03 0. 0000-E+00 0U O0000Ef00

4 9.859540-01 1.078470+01 9.02+520-01 1.69+1 0-03 0.00000+00 0.00000+0

9.30038E-01 1. 082500+1 9.021790E-1 1. 078070-03 8.909 090+90 0. 0080000E+
24 8.090550-01 1.0887 0+01 9.0 19050-0O 1. 81750-03 O. O00000E00 0. O0000E+O

8.9+0070-01 1.090730+01 9.0 1935-01 1. 07893-03 0.00000000 0. 000000'E+0

92 .0670570-0. 1. 094 93E0++1 9.017010-01 1 .0674490-03 0. ++U+00+00 +.00000+0-0
2 8. 916070-01 1.090970+0 O 9. 017410-01 1.0 67530E-03 0.00010E+00 0.00000E+0+

220 9.04002E-01 1. 10300+01 9.01751 E-01 1.00170-02 9. 00000E+00 O. 0000E+00
229 9.130500-01 1.100850+01 9.8 18080-01 1.53590-03 9.900000000 +.800000+0+

230 8.447147-01 1.11 08E0+1 9.0 2 550E-01 1. 8 65250-03 0. 00000E+00 .00000E+00
231 9.190470-01 1. 11443E+01 0.01 206E3-01 1. 650906-03 0.0+]00+ 00-0 .0O0000-E00
232 9. 2040E-01 1.119470+01 9.017000-01 . 5450E-03 0 . 00000E+00 0. 8000OE+ 00
233 9.03397E-01- 1.12250E+l 9. 01716-01 1.647340-03 0.000000+00 90 0000+00
234 0.325140-01 8 1. 12833E+01 9. 0117E-01 1 . 4350E-03 0. 0000E 0+0 0. O000000+00
235 9._00470-01 1.130270+01 9.0 1848-01 8.030580-03 0.000000+00 8.800000+00
238 9.0314 E-01 1..13430E+01 9.01053E-01 1. 8 295E-03 0.000000E 0 0. O0000E+00

237 8. 91437E-01 1. 13823E÷01. 9.01.•09E8-01 1. 2323-03 0. 000000 0 .000000+0+

23 8. 044 -01 1 . 1 4227E+01 9.01793E-01 1. 1 0E0-03 0.000E+00 0. 000OOE+00
23+ 0.03040-_01 1 .14048+01 0.01 700-01 1.00920-03 0. 000000000 0. 000000+0
240 9. 0350-01 1. 15050-E01 9. 0170E-01 1.003100-03 0. 00000E+00 .)00O +00
241 8.9774470-01 1C. 15472E+01. 9.01+80E-01 1. 5998E-03 0.000000+ 00 0. 00000E+ 00

242 9. 90818E-01 1.15850E+01 9.01000E-01 16. 593E-03 0.00000E+00 0.00000E+00

243 0.314310-01 1.10240+00 9.017440-01 1. 0 914-03 0.000+00+00 0.000000+00
244 9.191340-01 1.106625E+01 9.017990-011 1. 58021E-03 0.08000E+00 0.000000+00
145 9.184430-01 1 1.5811-03 0.00000+00 +0 00000+00

240 0.120510-01 1 .174020-01 9 .0(19130-0]1 1.575310-03 0.500000E+00 0. 000000+00
247 8.73423E-0 1.17807E+01 9.05798E-01 1.57305E-03 0. O000000+00 +. 00
248 9.839200-01 1.1021800 9. 017240-01 1.598400-O3 0.00+000+00 0. 000000++U

249 9.029010E-01 1 .188120+O1 0. 01729E-0 1 .0062050-03 0.0+0]000+ 00 0. 000000+ 00
200 9.144060-01 1 . 19005E+01 9.01700-01 1.50569-03 0. 00000E+ 00 0.000000+00

201 0.091920-01 1.19417E+01 0.010400-01 1.0 050E-03 20.00E+00 0.000000+0+
25 D 5.50402E-01 1.1 9810E+1 0 1.585040-03 0. 000E0+00 0.00000E+00

3 .21722E-01 1.20213E+01 9 .09480-E0 1.5800-02 0. 006O03400 0.080000E+00
354 _89407E-01 1.208170+01 909+0-01 1.55538E-03 0.000000+00 +.00000E+0
5 9 .0 12 1 E _ . 10.01 +01 9.0 - 1767E-01 1.6554733 - 3 0.00000E+00 0. 00000 00

25 9.09013E-01 1.21340E+01 9.01830E-01 1.50470E-03 0.00000E+00 0. 00040E+ 0

S .45232N-01 1.21+520+01 9.014000-01 1.50300-03 _ 0.00+0+0+00 0. 00000E+00
3 9.1420-01 1 . 2228301 9.013300-01 1. 35014-03 O. +00000+00 0. 000000+00

258 0. 720400E-01 1 .220950+01 9.91l2100-91 . 55822E-03 0.O00000E-00 0.000O00Ee00
380 8.94444 -01 1. 2309701 9.011000-01 1. 55239E-03 0. 000000+00 0. 00000"+10

.90433E-01 1.235180+01 9.011720-01 0.548500-03 O.000000+0 0. 000000+00
900041-01 1.229230+01 9.01170-01- 1.500150-03 0.00000E+00 0.00000E+00

3 .20540-01 1.243100001 9.012700-01 1.93000-03 0.00000+00 0. 00000+00

-6 9.048450-01. 1 .247450+01. 9.01040E- 01. 1.0532200-03 0.O00000E+00 0. 000000E+0
S . 925300-0 1.251.57+0 9.011510-01 1.352790-03 0.0050+000 0.O00000+00

'8 9.231380E-01 1. 2550E+01 9.01 334E-01 I.52325-03 0.00000E00 0. 00000E+00
+07 9.251020-01 1.251430- 9.014010-01 1.02283E-03 0.500000+00 0.00000E+00

. 238707E0-01 1.2033-E+01 0.01040-01 9 '1.0945 -03 0.00000E0-0 0.000000+00
6 6.53880 1-01 1.2072 1 91 . 01.05-01 1.0520170-03 0.000000+00 ).00000E00

270 8. 774400-01 1 .271330+01 0.015950-01 1. 517110-03 0. 000000-00 0. 000000+00
271 8. 0170-0E 1..2555E+01 9. 0431E-01 1.519350-03 0.000+00+00 0. +0000000

27E.6700-01 1. 2794E0+01 .015340-01 1 . 5160-03 0.000000+00 0.000000+00

7 . 05+010E-01 1 .283520-01 8.0O11490-01 1 .511070-03 0.0+0000-+00 0. 000000+50
274 3 9.23314 - 19.27400+01 0.0104+E-01 1.500200-03 0. 000(000 0.00000E+00

275 9.440100-01 1.191080+t91 9.017+00-01 1.110950-03 0. 000u0000 0.000000-00
278 8.090910-01 .7295420+01 9. 01700-01 .501450-3 0. 000000+00 '. 00000-00
277 9. 1 73+0E-01 1. 29927E+01 9.01450-901 1.50104E-03 0.05+0000CE+00 0.800000E+O00
270 9.073 32-01 1 . 30320E+01 9 .085E-01 1 .49573E-03 0.00000E+00 5. C0000E0 +o

279 8 .7701+-01 1 .1307230+01 9. 017770-01 1.929-03 0. 000000+0 0. 00000-+U
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9.16492E-01
9.17257E-01
8.62294E-01
8.7498 9E-E1
8.43 565-E1
9.46004E -01
8.56627E-01
8.865279E-01
9.1490886-01
9. 03546E-01
9.79064E-01
9.18345E-01
9.14703E-01
9.97884E -01
9.05251E-01
8.85792E-0l
8599656E-01
8.8099882E-41

9.4 04 651E-01
8.069895E-01
9.42478E _-0
8. 88683E6-01
9. 15809E _-01
9.45735E-01
9. '069800-01
8. 83 981E-01
9.45833E-01
9.06550E-01
8.55788E-01
8.62284E-01
9.13265E-01
9.1 0733E-01
9.34686E-01
9.04736E-01
9. 54986E-01
8.83360E-01
9.04672E-01
8. 88081E-01
8.856116E-01
9.293256-01
9. 68192E-01
9.28952E-01
8. 92545E-01
9.59783E-01
9.17828_-01
9.11716E-01
8.58140E-01

1. 31117E+1-
1.310555E+01
1.319506+01
1.32352E+01

1.32745E+01
1.33158E +01
1.33570E+01
1.33972E+01
1.34393E+01
1.34005E+01
1.35209E-01
1.35012-E01
1.36023E-01
1.36435E+01
1.3 6806E+01
1.37222E+01
1.37625E+02
1.38018E+01
1. 3844 8E 01
1.38842E+01
I. 39255E601
1.39 675E +01
1.40060E+01
1.40463E+01
1.40857E+01
1.41268E+01
1.41690E+01
1.42073E+01
1.42468E+01
1.42888E+01
1.43282E+01
1.43695E+01
1.44088E+01
1. 4449(9E+01
1. 44922-E+02
1.45323E+01
1.45745E+01
1.46138E+01
1.4 6550E+01
1.46962E+01
1.47357E+01
1.47758E+01
1.48152E+01
1.48547E+01
1.48930E+1)1
1.49360E+01
1.49755E+1
1.50167E+01
1.50578E+01
1.50972E+01
1.51393E+01
1.51832E+01
1.52263E6O1
1.020756+01
1.53095E+50
1.5350E6+01
1.53924E+01
1.54322E +01
1. 54743E+:Il
1.551376+0]
1 .055530+01

1.55952E+01
1.50355E+01
1. 50-757E+01

1 .5713E2+01
1. 575993E+0]
1 .5790136 +: 01I
1.5;442-E+1
1.53835E+01
1.59247E6+01
1.59632E+n1
1.0600356+01

1. I04286+1

1.60813E+01
1 . 612333+01

1. 01 837 E+1•]
1.020406+01

1.62442E+0]
1.62835E+01
1.3320-E+01
1.93136E+01
1.64035E+01
1.64410E+01
1.648226-01
1.65233E+-01
1.65618E+02

1.66040E301
1 .664 3E +0 a
1.r6045E+60
1.672.7E6+01
I.67968E+01
1i. 568072E+0 1
1.68465E601

I .89235E+

5.017(116-01
9 .C (45E-01
9.01554E-01
0. +1104E-01

-•. 15046E-0 I
9.01495E-01
9.014086E-01
9.0168546-01
9.010306-01
9 . 054E-01

9.Uo16036-C'
9 li. (1677 _-Cl 1
9.0 1677E-01

9. 01566E-01

9.01794E6-01
9.0109E6-01
9.01831E-01
9 .019156-5 01
9. 01974 E-01
9.82157E-01
9.02062E-01

9.02086E-81
9.(12209E-01
9.02311E-01
9.05213 26-01

9. 02113E-01
9. 02159E- 1
9.021426-I1
9.02266E-01
9 .2223E-01
5. ('2207E-01
9.523026-01

9. 02323E-01
9.0'22965EC-0
9 .02185E-01
9:.0(2071E-01
9. 02079E-01
9.52090E-01
9 .0(21336-0(1

9.02115E-01
9.02213E-01
9.022 33E-01
-. 03235 E-01
9.022347E -01
9. 0224 1E-01
9.02343E6-01
0.0235RE-0 1
9. 0124(0IE-01
9.0(2447E-01
9.0(2324E-01
0.0224 E-+1
9. 021064E-01
5.021946E-01
9. 0305 96-01

9.01949E-01
0. 0200 0E-01

9. 2005E-01

9.01U92±-01

9102020E-01

9. 020 1--01

9.0+ 06tE-01

CE C,1 -Il

*.019316-01

. 2''1 "'E-01
-. + 9496-01

9. IH 1106E-01

020 -7E-Il

9. 0219 E-i

5.'2154E-01
9. 02278E9-1
4,229'0E-01

9. o2159E-01
9. 02 -76-01
9. 02C'76-C'1

4.02110E-01
0.02210E-01

0.02217E-01
5.02364E -01
q. O2311E-01
9 . 0231RE-01

9. 0('2 2386-1)19.0+237336-01q.,22,33E -Ol
9.02307E-01
9.(2214E- (01
9.O)2287E -01
9.02276E-01

. 524 16E-0
.2450E-01

q.024036- 01
9.023363-01

1.4948E0-03

1 .48072'E-03
.,4724E- I'

5206-C'3
1.47669E 03
I .4C751E-1U)
1 .47167E-03

-.4 + 02E-U3
S.40743E-l3
1.4 46E-03

1.419-03
1.45721E-03
1.45224E-02
1.44728E-03
1.44722E-03
]1.44427E-03
1 . 430 _-03
1.437196 03
1 .143377E-03
1.440706-03
1.439016-E3
1.434406-13
1.43498F-03
1:.43383E-U3
1.44026E-03
1.43564E-U3
1.431866E-03
1.42707E-03
1.42779E-03
1.42378E-03
1.41926E-02
1.41784E-03
1.41344E-C 3
1.41011E-03
1 .407096-03

1.407976-03
1.40351E-03
1.39911E-03
1.395076-03
1.390706-03
1.389A16-03
1.305606-O3
1.31128E-03
1. 381556-03
1.37e056-03
1.37595E-03
1.37179E-''I
1 .368'7 E-_03
1.36483E-n3
1 3 6 6 :E -0 3

1.36453E-0'
1.3716 E-03
1i. 374)4E-03

.37695E- 03
! 37725E-1,
1.374111 _-O3
1 6 369 c E- 0 3

1 .36440ý'E- ýt3
].6086E-03

1_ 3516IE I_ "
1.352956E _1
I. 34 9qE-C'3
1.345:JSE-I-3

1.34241E-03

'.4316-0)1125E-03
1.34175E-_3
i. 4043E-_U3

1.'3711 'E-U`
'1106E 03

1.33542E-02-

1.334619-lEf2
1.3308UE-.13
1 . 33360E-_0u
1.3 '6 7E-0

1.33119`E-_,)3
1 .3 28C9E-_03
4 . 2750E-03

03381E 03

i. - 9. E-03
1 . 3256]E-1J3
1.32l95E-O2

I . 3 06 
3

1.31455E-113
5.7146E 0-

S.31970 E-U
1.3155IE-03
1.31224E-03
1.30135E6-3

1. .1082E-+)

U. 0 OE+O0I
+ . 0 lUllOlE+00

. 0 0000+Ou

- .0uoOuE+00

CIWI + 0ll0+i

0 . 00(100E+00

0. UU0+'0E+O0

. (I000E6+010

O-OnOOOE+ 00

0. 0000OE+00
O. C.O11U11E4+ O0
0. 00006E+(l0
0.00000E+00

. 00000-E+0
O. 00000E÷000.5O00006±50

0. OOOOOE +O000.000006F+ 00

0. 106OE+O0

0 .0.) OO CE+ DO

0. -0000E+005.0O0006E+I'00

0. 00000E+00
0. 00006E+00

U0. 11E01E1C(E1+ 000.005006'E+00

0. 00000E+0
0. E0000060
0. I00000+0
0 . 0000CIE6+ C00.O00500E+00
0. 00006-+00

0. 0000OE+000.0010006-00

0. 010106+000. 00(0(16+00
0.0n00OO0+00

0. 00(0 (OE+00
0 .)0000 6+ 000, . 000006 + Il0.00U01)0+00

0. 00000+00C'. 000006E+00+
0. 0OO+CI0+0 0

V. 000I 0E+ 00

0. O00000E+ 000.0OOOOE+6+0

0. 00000E+00
000000'E+('0

0.00006E+ 000.00000g+ 00

00000-+ 0000 00OE06-0
0. 0110)060E0

.+000E+ 0''

00 00 06 + I.'0
0'+0006-ln+00

1. LIMHOE+ I
( 0I I) :) H3 E + I

1. +015OE+0I
0. 0 1, H +E0+

;+, )C .0++0O

0 0.' 00E + '0

.0.0006E+00

I. UIiO4 Il E + 0 0

0. E000+0 I
0 1. 0l (OiOE+ 00I. 00U0E+

0. 00000E+00
0. 0 'O 10+0+0C

.) OOl-l00IOE+O00 .000006+00i

0. 00000E+000. 000006+U0
0. 000006+O0

0. 00060E+00
0.5O00,-106+00
0I. 000006+00

0. (llll00645U

0. OlOl0.E+O00

II. 00U)64E+O0

0'I.00006E400
0. 0 '30O0 1")+ 00
o. oooUU+o6U0

0. 000006+00

0. l701)006+O0
0. 00006E+03
0.00O0006+00

0.O00010E+6000. 000 04uE+ 0

0. 00006E+00
0. O00006E+00

0. 00056E+00

0.0O00006+00

0., 0000+00
0. 00000E+00
0. 0006OE+00

0. .00005+000. 00000+00
0. 00006E+00
0. 00006E+00
0.000006E00

0.1)C)050506+ 00O. 00000E+0O

0. 000006+00

0. 00000E+00
0.000006+00
0. 00006E+00

0.O000006+O

0. 00000E+00

0. O0000E+O0
0. 00006E+00

1) O000006+00
0. 000006+00
0. 00000E+00

0. O00(006g+'0
E.E OOOO0E+O0

0. 00006E+00
0. 00006E+00
O3. '300006E+00
0.0O00006+00

0. 0-0000+0
. 0000 E+00

0. C00000E+0

. 000004E+00

0. 0(100C+ '30
0. O 1)0000E+00

0. O00000E+ 0
0. O0l1000 E+'0
0. 0(,000E+00
0. 000006+E00
O. O0000(E+0)
o. 000)0E+00

0.000006+00
0. O0000E+00
C0. 00+00E+11)

. 000006+00
0 00006E+00
0. 0000E+6 000 1Ou110E+I10

0. 00400E+00

.o00000E+00

4l.00illll0006+}00

0.000006E+0
0. 01000E+I.6l)

0 , 1 0 , 0 6 + 1'1)

0 . 000006+1)"0

0. 000')'16+C'0

'. nOCOO6E+CIO
0. 0 00000E+00,-
0.000006+00

0. 0 0 C,000 + 00'

0. (00006+00

0. 00000E+010

0. _O000E+O•0

0. 500006+00

0. (i'00006+100

0C. O0O00E+,u

0 . urlOO0EuOO

S. 00000CE++O0
C0 . CO I C'IO E +'Oo
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375
37r
377
378
379
383)
381
382
383
384
335
333
387
338
339
393
331
393
393
394
393
393
397
398
399
433
431
433
4033

9.37437E-01
9. ('7179E-01
8.93386E-01
3.780933-01

8. 9921E-01
8.96932E-01
8.96383E-C1
8. 83649E-C':
8.30988E-01
9.19223E-01
9.26C37E-01
9. 09613E-03
9. 0445'E-01
81.7 8504E-_0]
8.86236E-_01
8.85948E-01
8.79488E-01l
8. 81 4 80E -0

8.: 79 957E-01
9.56408E 0-1
8. 58242E -01
8,.88 563E-0]
8.52183E-01

9.47417E-01
9.14630E-01
9.09073E-01
9.524264E-0 1
8.98 030E-01
9.12665E-01

1.39673E+01
1. 71077+E01
1 .704933.01

1 . 7090E03 + I'
1.71313E+01
1.717153+31

1.721138E+1
1.72512E+01
1,72952E+01
1.73372E+01
1.73303E3+1
1.74197E+01
1.74598E301
1.74993E301
1.754053E31
1.75817E+01
1.76233E+01
1.76332E+31

1,77025E301
1.77418E+01
1. 7784 ,E+n1
1.793432E01
1.8655E3+01
1.79057E+01
1.79468E+01
1.798821E40
1.80312E+01
1.80713E+01
1.81108E+01

9.02377E-01
9.0323+3E-01
9.0'2336E-01

9. 02301E-01
-.02265E-01

9. 02271E-01
9.02253E-01
9. 02 07 3-01

'. 0299E-01

9.02144E-01
q 0- ++-,P1o

9.022733-01
S023-17E-01

9.02 713E-01
9 .0208E-C1
9:.00393-01

9 .01977E- 01
9.01921E-01
9.02063E-01
9.01949E-01
9.01915E-01
9.01789E-01
9.01904E-01
9.01933E-01
9.01954E-01
9.02C'80E-1
9.020373-01
9.02096E-01

1.30737E-03
1.30393E-03
1,38067E-03
1 .29881E-03
I., 546E-93

7.03-C'-0
1. 28C 2E-03
1.28749E-03
1.28490E-C'
1.;314E-C'?

1.27396E-33
1. 27662E -03
1.27479E-_3
1.27216E-33
1.26956E8-3
1.26763E-03
1.26547E 03
1.26349E-03
1.267903-33
1.26958E-03
1.26680E-03
1.26985E-03
1.27187E-03
1.6907E3-33
1.26608E-03
1.26910E-03
1.26597E-03
1.26308E3n3

3.3C,003E+031000. 031003E+00

0. 00 U(:(,E fC
00 0000E+ 00

0. 0C'00CE300E÷
0.0O0000E+00

0.0 13+0303+1

0. 000'E+ 0

n?3+C'OC'3n+ )01
030no33,+ nOC'

0.03003)+ 00
0. 00003E+30

0 . 0 U0 OO0E + 0 0

0 . o0000E+ 30
0. 001,O3E + 00

0.300030E3+0

0.303033+03

3 . 303000E3+00

0.030OOE+00

3.O303003+00

3.3030300+O
3.393303+03
0.30030E+00

3.000030E+0
0.0003030E0

C.O0003E+00

3. O300003÷O0
0.00(00Q E + C0

,001101E+3O

C'. 0I]O1ILIE+ ('010,0"0E+O0

C. 00007E3+0
I. '0000'E+C03
0 . lO700E+.0
0 ,iOOE+O301) . C1:10 CE + ()

3,.000330E+O

CIO)L) 0u OE +DO
0300000E+03
0.00000E+00

0.00000E+00

30003OE+300
0.00000E+000.000003+00
0. 00000E+00
0O.0000E+00
O.O0000E+O0
0O.00000E+O
0.000003+00
0. O00003E+0
0. O0000E+00
0.00000E+00
0.00000E+0C
0. O0000E ÷O0

KENO MESSAGE NUMBER K5-123

NAC International
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TRIGA - PREF. FLOOD CANIISTEP

LIFETIME = 4.(8411E-05 + OR - 1.44136E-07
Hu BAR = 2.42239E+00 4 OPR - 1.2'099E-05

ENERGY(EV) OF THE AVERAGE

GEI)EP.ATION TIME
AVERAGE PFISSIO GROUP

LETHARGY CAUSING FISSION

1.71707E-05S + OR.
+"-Eo OP.

I.4*'"0 OP.

5.28871SE-)E
5.'0 17 .E -,-,U
q.091857H8E -014

110. OF INITIAL
GENEp.ATIONS AVERAGE

_KIPPED K-EFFECTIVE
67 PER CENT

DEVIATION CONFIDENCE INITEEVAL
95 PEP CENT 99 PER CENT NUMBER OF

CONFI DErNCE INTEFVAL CONFIDENCE INTERVAL HISTORIES

3
4
5
6

5?

9

10

6?

12

17

27
3231°

39-

42
47
52,
57
62
Hi

72
77
H2
87
92
97

102
104
112
117
122
127
1372
137
142
149
152

159
162
167

172
177

82H
167
192
167
292
2091
212

217

262

237

239

297325
397

312
301

327
227?

32

337

342
347
352
357
362
36
372
377
362
367

387
392
397

0.9021r
0.90217
0.90220
0.90226
0.90224
0.90223
0.90226
0.90224
0. 90222
0.90225
9.90241
0.90224
0.90239
0.90224
0.90240
0.90234
0.90256
0.90266
0.90289
0. 9 0248
0.90261
0.90237
0.90221
0.90195
0.90201
0.90179
0.90159
0.90145
0. 90111
0.90131
0.90154
0.90177
0.90191
0.90163
0.90141
0. 90152
0.90176
0.90199
0.90204
0.90266
0.90279
0.90314
0.90285
0.90221
0. 90242
0.90236
0.90217
0.90164
0.90156
0.90162
0. 90152
C.90215
0.90255
0.90262
0.90250
0.90261
0.90256
0. 90247

9.0330
0.90291
0. 90333
0.90326

9.90265
0.90326
0.90316
0. 90319
0.90284
'D. 90213
0.90190
0.90140
0. 9N216
0.90156
0.90098
0.90225
0.90256
0.90252
0.99390
0. 90134
0. 90248
0.89975
0. 89999
0.89778
0.89821
0.9001)
0.89882
0.90231
0.92225

+ O - 0. 00126
+ O. - 0.00127
+ OP - 0.00127
+ OR -O 000127
4 OR - . 00128
* OR - 0.00126
- OR - 9.900129
+ OR - 0. 0012
+ OR - 0.00129
+ OR - O.900129

+ OR - 0.00130
+ OR - 0.00130
+ OR - 0. 00131
+ OR - 0. 00132
+ OR - 0.00133
+ OR - 0.00135
+ OR - 0.00136
+ OR - 0.00137
+ OR - 0.00138
4 OR - 0. 00138
+ OR - 0.00139
+ OR - 0. 00140
+ OR - 0.00141
+ OR - 0.09142
+ OR - . 00144
+ OR - 0.00144
+ OR - 0.00146
+ OR - 0.00148
" OR - 0.09149
+ OR - 0.00150
+ OR - 0.00152

+POR - 0. 00152
+ OR - 0.00154

OR - 0.00155
+ OR - 0.00157
+ OR - 0.0 1160
+ OR - 0.00162
+ OR - 0.00164
+ OR - ).001,6
+ OR - 0.00167
+ OR - 9. 001)6
+ OR - 0. 00170
+ OR - 0.00172
+ OR - 0. 00170

" OR - 0.00172
" OP - 0.99172

SOR -P .000179
" OR - 0.00178
" OR - 0.9918.
" OR - 0.90189
+ O. - 0.0)192
+ OR - 0.00194
" OR - 9.0 9C16
" OR - :.9016
" OR - 9.092r7

+ OR - . 00211
" OR - U.90214
" OR - 9.90214
+ O6 - 9.90129
+O - 0.0225
I ORP. (.]02
+ OR u 0.0234

OP. 0 UW2 9
+ OP - .005,4

4 OP II 9 2,4+ OR 0 99 4,IS
+ OP. 0. IS59

+ OR - 0.)007

I OR C 0. 002689
+ OP, - ý 0. 0 74 OP 0.003(9

" 06, 0 '4' 762
" O. 0. 00304
" OP. 0 00348

" OP. 0 00319
"O - 0. 00386
"O - 9. 0329
+O - 0.09261
+ OR _ - 0.0 4399+ 06 - 9.09061

+ OR - 0. 004454 OR - 9.99416

+ OR - 0.,0(529
+ OF - 0.00,46
+ OP - ). 00785
+ O6 - 0. 1076
+ OP - 0.0)903

0.90089 TO 9.91342
0.90091 TO 0.90344
0.90093 TO 0.90347
0.90099 TO 1.90354
0.9009r TO 9.90351
1.90095 TO 9.99350
(.)0997 TO 9.50354
0.90095 TO 0.90252
0.9009, TO 0.90J51
0.90096 TO 0.90354
0.90311 TO 0.90371
0.90094 TO 0.90354
0.90108 TO 0.90371
0.90092 TO 0.90356
0.90107 TO 0.90373
0.90100 TO 0.90369
0.90120 TO ).90391
0.90129 TO 0.5140]3
0.90151 TO 0.90427
0.90111 TO 0.90386
0.50122 TO 0.90401
0.90097 TO 0.99377
0.90080 TO 0.90362
0.90053 TO 0.90337
0.90057 TO 0.90345
0.90035 TO 0.90324
0.q0013 TO 0.90305
9.59997 TO 0.90293
0.89992 TO 0.90261
9.89985 TO 0.90285
0.90002 TO 0.90305
0.90025 TO 0.90330
0.90038 TO 0.90345
0.90007 TO 0.90318
0.69983 TO 0.90298
0.65993 TO 0.90318
0.96014 TO 0.90338
0.90035 TO 0.9030C
0.90038 TO 0.90370
0.90099 TO 0.90433
0.90110 TO 0.00447
0.90144 TO 0.90484
0.90113 TO 0.90457
0. 90152 TO 0.90391
0.90072 TO 9.9I411
0.90064 TO 0).90408
U.90041 TO 0.90393
4. 9005 TO 9.9363
u 899674 TO 9.90338

0.u8977 TO 9.9034I
0.899993 TO L.9924:

0 ..900' TO 0U .9 40-7
(].99061 TO 0.90449
0.99969 TO 0.90404
9.99949 TO -. 99452
9.90074 TO 0.9.467
0. 99045 TO (.Io,4 98
]..99934 TO 0.99442
0.50119 TO 0.5,944
90.]161 TO 0.Io0l
0.901 0 TO 0.9Žu559
U.90S97 TO 9.90554
9.9;u31 TO 0.9049e
9.9910E5 TO U.9U5r7
0.9)973 TO 0.90594
0.99r02-7 TO ,.94571
0.990022 TO 9.99045
0.89947 TO 1.9047 "
9.99921 TO 0.1ih459

9.9b952 TO 0.9041R
9.9922 TO 0.90505
9.9952 TO 0.9049,
0.89780 TO 90.9941
0.89 903 TO Q.9054 7
0.69929 TO 9.99593
0.69592 TO U.09:03

90.9931 TO C.4-106(
0.89740 TO 9.90520
9.98654 TO 0.90qI41
0.895,4 TO 0.90365
0.89541 TO 0.91452
0.893 13 TO 9. 90244
0.8929' TO 0.9(]350
0.89364 TO 9.90955
0.89097 TO 0.90090
0.99555 TO 0.91768
0.91332 TO 0.93137

I.199962 TO 0. 46-4
0.89964 TO U.- 4471
0.89965 TO 0.90474
9.89972 TO .904481
9.7999 TO 0.90475
0.59937 TO 0.q0479
0.8996- TO 0.99492
o.o8997 TO 0.904)1

0.89965 TO 0.90480
0.89967 TO 0.90483
0.899909 TO U.405ol
0.69994 TO 0.904ý4
0.89q77 TO 0.90502
0.89961 TO 0.90488
0.89973 TO 0.90506
0.89965 TO 0.90504
0.89849 TO 0.90527
0.89992 TO 0.90540
0.90013 TO 0.90564
0.09973 TO 0.90524
9.89983 TO 0.90540
V.89957 TO 9.00517
0.8993q TO 0.90504
0.89910 TO (].90490
o.89913 TO 0.904q9
((.898ql TO 0].9l468
0.69867 TO 0.90451
9.89649 TO 0.90441
0.89813 TO U.9041U
0.69835 TO 0.90436
0.69850 TO 0.99457
0.94R73 TO 0.90482
0.898E4 TO 0.9049q
0.89852 TO 0910474
0.89826 TO 0.90456
0.6933 TO 0- 0471
0.89852 TO 0.90509
0.09871 TO 0.99526
08.6972 TO 9.99053
0.08932 TO 0.90609

0.89942 TO (0.90615
0.86974 TO 0.90654
0.8994C TO .590230
o606892 TO 0.90591
L.e9-joZ TO ).-9062
9.89892 TO 0.99089
0.99q96 TO 0.995-I
0.89836 TO ). 0541
0 89793 TO 0C90521]
10.q97c) TO '. 40533
0.09774 TO ). 90'21

80.983 TO ). `0U5
8.4 G' TO I. 011,43

0.89711 TO q0,9154
9.9 4P TO 0.9,653
0j.898E•7 TO cl1.9 694
9.,089' TO .1 9047

E.9 E204 T .) 0 75W ,

0.E994 TO (0.8),) 24
E.8,88o T' E.90799

.99 TO 0.0702
0U 9717 TO 1.917732

5.944 TO 0.51908
c-27 TO 0.904

0 89814 TO 0.90,24
,.8 4971 TO7 .4U100
C X.9 8l TO U.!-0744
0 89652 TO 0.90727
0 89594 TO 0.996c5
0. 8ý,3 TO 0.90794
0.q5409 TO 9.9r,764
0 99452 To 4.90734

RI89581 TO 0.40985
0.8 602 TO H-'0910

(].9952 TO 0.9u953
(].9562 TO 0.91038
0.8962 TO 0.90907
0 49461 TO 0.91903
0.89154 TO 0.-u 7-9
0. 89085 TO 0.'0907
0988047 TO 0.00710]

9.88762 TO u.90879
0688719 TO 0.91301
0.P8313 TO 9.91451
0o88470 TO 1.-2714
0.'110420 To 0.19404

0.69029 TO 0.90595
0.99837 TO 0.99598
0.69938 TO 0`.99601
0.69845 TO 0.90696
0.89841 TO 0.90969
0.69839 TO 0.9906o6
0.9841 TO U.90910
0.89838 TO 0.90609
9.80930 TO 0.90608
0.98837 TO 0.9q612
0.89850 TO 0.90632
0.89834 TO 0.90614
0.68984; TO 0.90633
0.98999 TO 0.90620
0.85984 TO 0.90640
0.93830 TO 0.90639
0.86848 TO 0.90663
0.68855 TO 0.90677
0.69876 TO 0.90702
0 .69835 TO 0.90661
0.89643 TO 0.90680
0.89817 TO 0.90658
0.68977 TO 0.90645
0.89768 TO 0.90622
0.69799 TO 0.90633
0.8`747 TO 0.90612
0.89721 TO 0.90597
0.89701 TO 0.9)589
0.99664 TO 0.90559
0.99695 TO 0.90586
0.89699 TO 0.90608
0.09720 TO 0.90634
0.897311 TO 0.90652
0p.8969q TO 0.90629
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0.8970C TO 0.90702
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0.99712 TO 0.90731
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8'- S903 TO 1.91)49
5.8_w562 TO 0.901055
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0.9 o30( TO C,90973
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0.9 -4 4 TO '. 91068
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0. .X92 7 O 0.5 1237
080 01 TeO 9.91303
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09.9837 TO 0.01947
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TPIGA - PREF. FLOOD CAIJISTEP

PLOT OF AVEPAGE K-EFFECTIVE B, GENEPRATIOII PUN.
THE LINE REPPESEITS K-EFF = 0.95)22 1 CF - 5.0013 WHICH OCCUHS FOR 403 GENEPATIOIHS ELM.
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE K-
THE LINE REPRESENTS K-EFF = 0.9022

0. 6973
------------------ -...

EFFECTIVE BY GENERATION SKIPPED.
+ OR - 0.0013 WHICH OCCURS FOP 3 GENERATIONS SKIPPED-
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TRIGA - EPEE. FLO'L' CAJIIISTEP
SKIPPITN 3 G£]NEF5ATIuNS

LEAIA.2E5 PER2E5NTGROUP FIS-110I UNIT REGION FISSIONS
EPACT I Oil

1 0 .0000 5. 251175]-04

2 0.0027 2.44675E-03

3 .0035 3. 10676"5E-03

4 0.0021 1.92401E-03

5 0. 0030 2 . 69C30E-03

6 0.00043 3. 83930E-03
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TRIGA - ERR)>- FL0'-, CANJISTER.

:.•3u' TO .83444
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. 7 TO (.. ERR
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38C8-5 TO O. s769

U.8769 TO 0.D850
0.: o5 TO 0.6932

932 TO 0.90,3
913 TO 9.9094

'94 TO 0.9175
8.9175 TO 0.9257

0.q-57 TO _.9338
0.9370 TO 0(. 14 1
0.4 19 TO 0.950'

'.'500 TO 0.9582
0. 9582 TO 10.966'3
C0.96 3 TO 0.9744

q.9744 T2 "..928 5
TP7'A- PEEF. FLOI'S1

dI 8444
625

32
'.9013

947
75

0.9338
0.98419
0. 9500

0. 9552

00q744

FREQUENrCY FOR GEr7EPATION7 3204 TO 4r03
TO 0.8444
TO 0.8525
TO (1.9607
TO 9.8o8 .
TO 0.876,
TO .63e0 ..
TO U. 8932

TO (1.9017 * ...
TO ''.9094 . ... . . . .
TO '3. 9175 • * ' * *
TO7 0.9257 ..

TO 0.9419.4...
TO 0 .851''R . ..
TO 0. 9582 "
TO 3. 9667
TO 0. 744
TO 0. '8.5

CON7GRATULATIONS! ',OU HAVE SUuCE0SFU6LLY TP9AVEPRE, THE FF PIL110S PATH THF9(UGH FElls V IN 1R. 11350' MINUTES
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Figure 6.6.5-3 Summary of CSAS Input/Output for TRIGA Benchmark Core 132
PRIMAR" MODULE ACCESS ANiD INPUT RECORD I SCALE DRIVER - 95/03/29 - '9:00:37 1

MODULE CSAS25 WILL BE CALLED
TRIGA BENCHMAR.K CORE 132
C7OROUPIDFA LATTICECELL

'FUEL ELEMENT - FUEL
U-235 1 ':'.':' 3.682E-4 297. END
U-238 1 0.0 I .4R3E-3 297. E D
DR 1 0.0 7.502E-C 297. EHO
H 1 0.0 5.779E-2 297. END
'FUEL ELEMENI / FOLLOWER - CLAD, FUEL FOLLOWER SEPERATOR
SS304 2 1.0 297.0 END
'MODERATOR
H20 3 1.0 297.0 END
'CORE REFLECTOR GRAPHITE SHELL, GRID PLATES, TRANSIENT TUBE, SOURCE CLAD
AL 4 1.0 297.0 END
'CENTER ROD
ZR 5 1.0 297.0 END
'GRAPHITE CORE REFLECTOR, FUEL ELEMENT REFLECTORS
C I DEN=I.6 1.0 297.0 END
'FUEL FOLLOWER - FUEL
U-235 7 0.0 3.758E-4 297. END
U-238 7 0.0 1.494E-3 297. END
ZR 7 0.0 3.492E-2 297. END
H 7 0.0 5.762E-2 297. END
'POISON INI FUEL FOLLOWER AND AIR FOLLOWER
94C 8 DEN=2.48 1.0 297. END
'MATERIAL FOR PELLET - CLAD GAP, VOID AND TRAS•SIENT AIR ROD
H20 9 DEN=1.0E-20 1.0 297. END
'MATERIAL FOR TIPS OF STEEL FUEL ELEMENT

H20 10 1.0 297. END
'MATERIAL FOR TIPS OF SOURCE ELEMENT
HR0 11 1.0 297. END
END COMP
'LATTICE CELL CARD IGNORES ZlRC ROD IN MIDDLE - SUBSTITUTES FUEL MATRIX
TRIANGPITCH 3.9775 3.6449 1 3 3.75412 2 3.65252 9 END
MORE DATA
RES=7 CYLINDER 1.69545 DAN(7)=5.57216E-01
END MORE
TRIGA BENCHIARK CORE 132
READ PAP.AM TME=170.0 GEN=403 NPG=I000 RUN=YES PLT=NO
END PARAM
READ GEOM
UNIT I
COM='TRIGA FUEL ELEMENT'
CYLINDER 5 1 0.3175 2P19.05
CYLINDER 1 1 1.8225 2P19.05
CYLINDER 6 1 1.8235 +27.888 -27.864
CYLINDER 9 1 1.8263 +27.888 -27.864
CYLINDER 2 1 1.9771 2P30.04
CYLINDER 10 1 1.8771 2P36.03
UNIT 2

COM= 'TRIGA FUEL FOLLOWER'
CYLINDER 5 1 0.3175 2PU9.05

CYLINDER 7 1 1.6650 2P19.05
CYLINDER 9 1 1.6650 +19.6859 -19.0500
CYLINDER 3 11.650 +20.9550 -21.5900
CYLINDER 8 1 1.6650 +59.0550 -21.5900
CYLINDER 9 1 1:.650 +59.3725 -21.5900
CYLINDER 2 1 1.0050 +60.6424 -21.5990
CYLINDER 9 1 1.6955 +69.1250 -36.8300
CYLINDER 2 1 1.7463 +73.0250 -38.1000
UNIT 3
COM= 'TRIGA TRANSIENT AIR ROD - TUBE'
CYLINDER 9 1 1.51 4 2P15.05
CYLINDER 9 1 1.5114 +19.650 -19.0500
CYLINDER 4 1 1.5164 +20.9550 -21.5900
CYLINDER 8 1 1.5164 +59.0550 -21.5900
CYLINDER 9 1 1.51r4 +59.3725 -21.5900
CYLIN1DER 4 1 1.5164 +00.6424 -21.5900
CYLINDER 1 1 1.5164 +69.1250 -36.8300
CYLINDER 4 1 1.5875 +73.0250 -38.1000
CYLINDER 3 1 1.6000 +73.0250 -38.1000
CYLINDER 4 1 1.9000 +73.0250 -38.1000
UNIT 4
COM- 'SOURCE ROD'
CYLINDER 9 I 1.8263 +27.888 -27.864
C'YLINDER 4 1 1.9771 2P30.64
CYLINDER 1I 1 1.8771 2P36.03
UNIIT 5
COM-WATER FOR EMPTY LOCATIONS'
CYLINDER 3 1 1.8771 2P36.03
GLOBAL UN IT 10
COM-ACTIVE CORE CONFIGURATIONJ'
CYLINDER 3 1 2.006 73.025 -39.10
'RING A

HOLE 1 0. 0000 0.0000 0. 0000
RINO B

HOLE 1 . 5109 2.0270 0.0000
HOLE 1 0. 0000 4 . 0540 0. 0000
HOLE 1 -3.5109 2.0270 9.0000
HOLE 1 -2.5309 -2.0270 0.0000
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HOLE 1 . 0 7' -4.0540 . ' : 0. 0 "
HOLE 1 3.5109 -2.0270 0.0000

'RING C
HOLE 2 7.0810 0.00)00 0. 0000'
HOLE 1 0.9117 3.9005 0. 000'
HOLE I 3.9-05 , .01 17 0.e(OC'

HOLE 1 0.1000 7.91 0 0. ,000
HOLE 0 -3.9005 0.9117 '.0000
HOLE 1 -. 9117 3.919'1 0. 0000

HOLE 3 -7.09810 0.] "000 0i. 000
HOLE 1 -2.0117 -3.9905 0.0000
HOLE 1 -3.9095 -5.7117 , .0 000
HOLE 0 0.000_ -7. 0810 0.0000
HOLE 1 3.9609 -0.9117 0.0000

HOLE 1 0.9117 -3.9905 0.0000
I R. I NG D
HOLE 1 11.756C r.,730 0.0000

HOLE 1 30. 3300 5 .90 .0000
HOLE 1 7.6735 0.14550 0.9000
HOLE 1 4.0830 11.3181 0.0000
HOLE 2 9. 0900 1 .0 9389 0.09i00

HOLE 1 -4.0830 11.2101 0.0900
HOLE 1 -7.6730 9.1450 0.0000
HOLE 1 -10.3386 5.9Q90 9.0.00

HOLE 1 -11.7900 2.0730 0.0000

HOLE 1 -11.7566 -3.0730 0.0003
HOLE 1 -10.3386 -5.9690 0.0000

HOLE 1 -7.073( -9.1450 0.0000
HOLE 1 -4.0830 -11.2181 0.0000
HOLE 2 0.0000 -11.9380 0.0000
HOLE 1 4.0830 -11.3191 0.0000
HOLE 1 7.6736 -9.1450 0.0000
HOLE 1 10. 3386 -5. 9c90 0. 0000

HOLE 1 11.75C6 -2.0730 0.0000
. RING E
HOLE 5 15.9160 0.0000 0.0000
HOLE 5 15.3737 4.1194 0.0000
HOLE 5 13.7837 7.9580 0.0000
HOLE 5 11.2543 11.3543 0.0000
HOLE 5 7. 9580 1 3.7837 0.0000

HOLE 5 4.1194 15.3737 0.0000
HOLE 5 0.0000 15.9160 0.00910
HOLE 4 -4.1194 15.3737 0.0000
HOLE 5 -7.9580 13.7837 0.0000
HOLE 1 -11.2543 11.2543 0.0000

HOLE 1 -13.7837 7.9580 0.0090
HOLE 1 -15.3737 4.1194 0.0000
HOLE 1 -15.9160 0. 0000 0. 0000
HOLE 1 -15.3737 -4.1194 0.0000
HOLE 1 -13.7837 -7.9580 0.0000

HOLE 1 -11.2543 -91.3543 0.0000
HOLE 5 -7.9580 -13.7837 0.90000

HOLE 5 -4.1194 -15.3737 0.90000

HOLE 5 0.0000 -15.9160 0.0000
HOLE 5 4.1194 -15.3737 0.0000
HOLE 5 7.958k0 -13.7837 0.0000
HOLE 5 11.2543 -11.2543 0.00000

HOLE 5 13.7837 -7.9580 9.0000
HOLE 5 15.3737 -4.1194 0.0000
I RADIAL REFLECTORS EXTENDED BEYOND FUEL F0

CYLINDER 4 1 22.06 73.025 -38.10
CYLINDER 6 1 53.23 73.025 -38.19
CYLINDER 4 1 54.50 73.025 -38.10
CUBOID 3 9 4P100.0 +200.00 -100.00
END GEOM
READ BOUNDS ALL=VOID END HOUNDS
READ PLOT
TTL=' :-Y PLOT OF CORE CENTER'

SCR=YES PIC=MAT LPI=1I
UA9=1.0 VDN=-I.0 LN.0:=300
XUL=-5.0 ;YUL5.0 SUL=0.0
XLRS.S0 OLR=-5.0 ZLR=0.0 END
TTL='0-Y PLOT OF ACTIVE CORE'

SCR=YES PIC=MAT LPI=10

UAo:-i .0 VDOi=-I .0 0A:0=300
EUL=-20.0 YUL=20.0 ZUL=0.0

XLR=20,0 YLR=-20.S ZLR=0.0 END
TTL=' -0 PLOT OF CORE'
SCR=YES PIC=0M.T LPI=10
UA::=1 . 0 VDN=-I . 0 00:0=300
T.UL=-55.0 YUL=55.0 SUL=0

oLR-595.0 OLR=-55.0 ZLR=O.0 END
TTL= Y_ PLOT OF CORE'
SCR=Y ES PC=1MAT LPI=10
VA9- 1.0 WDN=-1. 0

3UL-.0 YUL=-20.0 ZUL=30, 0)
LRP-'0 YLP-+20.O ZL9L-30.0 END

TTL='Y-Z PLOT OF CORE (INCLUDING FOLLOWER)I

SORPYES PIC=MAT LPI=O0
VA0=. 1 0 WH N -1 .'0
XUL-O . 0 YUL=-30.9 ZUL=00.0
XLRO _ 0 YLR=+30.0 ZLO=-40.0 END
TTL=' -Z PLOT OF CORE'
SCE=YES PIC-NAT LPI=10
UA::=.= 0 WDN=-1 .0

November 2014
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:':UL=-2O. 1) OPUL-,.0 ZLL=3U. I1
:'XLF-+ -+). 0 YLP-= .5 ZL0--30.0
E r PLOT
END DATA

SECONDARy MODULE 000008 HAS BEEN CALLED.

MODULE 10000B IS FINISHED. COMPLETIONI CODE

SECOCDAPY MODULE C.0012 HAS BEEN CALLED-

MODULE 000,02 IS FINISHED. COMPLETION CODE

ýECBNDA-P•.Y MODULE 000009 HAS BEEN CALLED-

MODULE 000)9 IS FINISHED. COMPLETION CODE

NODULE CSAS25 If FINISHED. COMPLETION CODE

NAC International

. CPU TIME USED

U. CF0 TIME USED

1. Si (SECOINDS I

18. 12 (SECOID. I

0. ,TO TIME USED- 470-9.775J ECOIDO

P-. CPU TIME NOSED 472 .•- SEC(-DS)
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PROGPAM VERIFICATION INFOPRMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

P. PROGRPAM: CSAS

CREATION DATE: n3-08-96*

VOLUME: ENDG

.*. LIBFARY: G:\SCALE43\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 11/04/97

TIME OF EXECUTION: 17:29:01
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'FUEL FLEMENT - FUEL

'FUEL ELEMIENT / FOLLOWER - CLAD, FUEL FOLLOWER SEPERATOR

'MODERATOR

'CORE REFLECTOR GRAPHITE SHELL, GRID PLATES, TRANISIENT TUBE, SOURCE CLAD

'CENTER ROD

'GRAPHITE CORE REFLECTOR, FUEL ELEMENT REFLECTORS

'FUEL FOLLOWER - FUEL

'POISON IN FUEL FOLLOWER A]4D AIR FOLLOWER

'MATERIAL FOR PELLET - CLAD GAP, VOID AN1D TRANSIENT AIR ROD

'MATERIAL FOR TIPS OF STEEL FUEL ELEMENT

'MATERIAL FOR TIPS OF SOURCE ELEMENT

'LATTICE CELL CARD IGNORES ZIRC ROD IN MIDDLE - SUBSTITUTES FUEL MATRIX.

'FUEL ELEMENT - FUEL
TRIGA BENCHMARK CORE 132

.... PROBLEM PARAMETERS ....

LIB 27GROUPNDF4 LIBRARY
M, 11 MIXTURES
MSC 17 COMPOSITION SPECIFICATIONS
IzM" 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE I 0/' DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

"... PROBLEM COMPOSITION DESCRIPTION ....

SC U-235 STANDARD COMPOSITION
MX I MIXTURE NO.
DElI 3.6820E-04 ATOMIC DENSITY
ROTH I . 0000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICR N 0/i MIXTURE/COMPOUND
TEM4p 297.0 DEG KELVIN

92235 1.00 ATOM/MOLECULE
END

SC U-238 STANDARD COMPOSITION
M1: I MIXTURE NO.
DEN 1.4r30E-03 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
'EL I rio. ELEMENTS

ICE I 0/I MIXTURE/COMPOUND
TE14P 97 C DEG KELVIN

9130 1.00 ATOM/MOLECULE
END

'C zP STANDARD COMPOS ITION
1M:.I MIXTURE NO.
DEX 3.50KIE-02 ATOMIC DENSITY
PRTH 6. 4q00 THEORETICAL DENSITY
IIEL 1 NO0. ELEMENTS
I,-p i I/I MIXTURE/COMPOUND
TEIq 27. DEG KEELVIII

4 ... I.1Y0 ATOM/MOLECULE
END

S,.7 H STANIDARD COMPOSITION
MI I MIXTURE CID.
DEll 5.7731- E-02 ATOMIC DENSITY
ROTH 1.0' THEORETICAL DENSITY
NIL 1 10. ELEMENTS
ICF 1 / 1 MIXTURE/COMPOUND
TEMPp 297.0 DEC KELVIN

I501 1.100 ATOM/MOLECULE

'FUEL ELEMENT / FOLLOWER - CLAD, FUEL FOLLOWER SEPEPATOR
ErD

SC SS304 STANLDARD COMPOSITION
M ` 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
14EL 4 rO. ELEMENTS
ICE 0 0/1 MIXTURE/COMPOUND
TENP '7. S DEG KELVIN

14304 19.000 WT-
5055 2.000 NT."

2r304 69.500 WT-
28304 9.500 WT.

'MODERATOR
ErrD
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SC HO ST,0JI'DAR D ICHPOSITIOI]
['EC MIXTURE I0.
VF I . 0000, VOLUME FPRACTION
ROTH 0. THEORETICAL DENSITY
NEL 1HO, ELEMENTS,

ICP I 0/1 MISTURE/COMPOUND
TEMP 297 , DEG KELVII

1 O01 2 . ATOMS/MOLECULE
90C, 1 C Ir ATOM/MOLECULE

'CORE REFLECTOR GRAFHITE SHELL, GRID PLATES, TFRANSIENT TUBE, SOURCE CLAD
END

SC AL STAIIDARD COMPOSITION
M - 4 MIXTURE NO.
VF 1 .000_IC VOLUME FRACTION
ROTH 2. 702) THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIICTURE/COMPOUND
TEMP 297.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE

'CENTER ROD
END

SC ZR STAIJDARD COMPOSITION
X< 5 MIXTURE NO.

VF 1.0000 VOLUME FPRACTIOM
ROTH 6.4900 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

40000 1 .00 ATOM/MOLECULE

'GRAPHITE CORE REFLECTOR, FUEL ELEMENT REFLECTORS
ENID

SC C STAN.DARD COMPOSITION
6. 0 MIXTURE NO.

VF 1. 0000 VOLUME FRACTION7
ROTH 1.60.,0 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

6012 1. 00 ATOM/MOLECULE

'FUEL FOLLOWER - FUEL
END

SC U-235 STANDARD COMPOSITION
lEO 7 MI:':TURE 110.
DElI 3.7580E-04 ATOMIC DENISITY
ROTH I.0000 THEORETICAL DENSITY
NEL 1 10. ELEMEIITS
1CP 1 0/1 MI.TURE/COMPOUND
TEMP 297.0 DEG KELVIN

922-- 1.00 ATOM/MOLECULE
END

SC U-238 STANIDARD COMPOSITION
M1 7 MIXTURE N10.
DEN I.4940E-03 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
I OP I 0 /I MITUF E/COMPOUIIE
TEMP 207.0 DEG KELVIN

92230 I. 1(.00 ATOM/HOLECULE
END

SC ZR STA9DAP. D COMPOSITION
PL'C 7 MIXTURE 110.
DElI 3.49'2E-02 ATOHIC LDENSIT,
ROTH 0. 4900 THEORETIC'AL DENSITY
IJEL I NO. ELEM.ENITTS
I EP 110/1 1M1 ::TUOPE/COMPOUND
TEMP 2'7.0 DEG KELVIN

40000 1.00 ATOM/MiOLECULE
END

SC H STANDARD COMFOSCITIOII
Mi.: 7 MIXTU pE 110.
DEN 5.7620E-0I ATOMIC DENSITY
ROTH j.n00001 THEORETI CAL DENSITY
NEL 1 110. ELEMENTS
ICP I 0/1 M1I::TURE/COMPOUND
TEMP 297.0 DEG KELVIN

1001 ~ 1.00 ATCHII'O L E1 U LE

'POISON IN FUEL FOLLOWER AND AlR FOLLOWER
END

SC B4C STANDARD COMPOSITIOII
lEO 0 MIITURE 110.
VP 1. 0000VOLLUME FPACTIOC1
ROTH 1.4 0C SPECIFIED DEIISITY
NEL 2 110. ELEIIE1NTS
ICR I /iC 11I::TU RE/COMPOUIID
TEMP 297.0 DEG KELVIM

5000 4. 00 ATOMS/lIOLECULEE
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501ci 13.431 WVr
5D1i1 &1.56E WTh

6012 1.00 ATOM/MOLECULE

'MATERIAL FOR PELLET - CLAD GAP, VOID AND TRANSIENT AIR ROD
ENID

SC HI0 STANDARD COMPOSITION
M ` S MIXTURE 1N..
VPF I .4000 VOLUM4E FRACTION
P0TH 0.0000 SPECIFIED DENSITY
NEL 2 NO. ELEME NTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 2970 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
010 1.00 ATOM/MOLECULE

'MATERIAL FOR TIPS OF STEEL FUEL ELEMENT
END

SC H20 STANIDARD COMPOSITION
MX 10 MIXTURE NO.
VF I . 0050 VOLUME FRACTION
RUTH 0.9962 THEORETICAL DENSITY
NEL 1NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8010 1.00 ATOM/MOLECULE

'MOATERIAL FOP TIPS OF SOURCE ELEMENT
EllDL

SC HRO STANDARD COMPOSITION

Ký 11 MIXTURE NO.

VF 1 . 0000 VOLUME FRACTION
ROTH 0.0932 THEORETICAL DENSITY
NEL 2 C10. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.30 ATOM/MOLECULE

END,

-- PPOBLEM GEOMETRY --

'LATTICE CELL CARD IGNORES ZIRC ROD IN MIDDLE - SUBSTITUTES FUEL MATRIX
CTP TRIANGPITCH CELL TYPE
PITCH 3.9775 CM CENTER TO CENTER SPACING
FUELOD 3.,449 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MM4OD 2 MIXTURE NO. OF MODERATOR
CLADOS 3.7541 CM CLAD OUTER DIAMETER
MELAD 2 MIXTURE NO. OF CLAD
GAPOD 3.6505 CM GAP OUTER DIA14ETER
MGAP 0 MIXTURE NO. OF GAP

.... SPECIAL PARPMETERS -*

ISO 8 ORDER OF AIGULLAR QUADRATURE
IIM 20 INNER ITERATION MAXIMUI'
IC`M 5 OUTER ITERATION MAXIMUM
SIF 1.505000E+0 SIZE FACTOR FOR SPATIAL MESH
EPS I. 00I00E-:4 OVERALL PPOBLEM CONVERGEIINE
FTC 1. 0 OSOE-O4 SCALAR FLUX CONIVERGENCE
ReL 1. 42089E+O0 BUCKLING FACTOR
IULS 0 THERMAL UPSCATTER SCALING
RAL FINE BALAIICE TABLE PRINT FLAG
D" 5 0.000 OE'00 BUCKLING HEIGHT

SC 0. 00000E-0 BUCKLING DEPTH
1311 0 DIFFUDION COEFFICIENT OPTION
FR[' S LOGICAL UNIT NUMBER TO READ FLUX GUESS

WED -1 LOGICAL UIT NUMBER TO WRITE FLUX GUESS
MSN 2001 NUMBER OF INTERVALS FOR RES. INTGRTNS
MLV S MAX LVALUE FOR RES. INTGRTNS
AN`S 0 LOGICAL UNIIT NUMBER TO WRITE ANIISI LIB
PE! 7 MIXTURE WITH SPECIAL RESONANICE CORRECTION

-CLII['EP GEOMETRY FOR SPECIAL RESONOTO ICE CORRECTION
1. 09545E+00 [DIMENSION (LBAR) FOR SPECIAL RESOIANICE CORRECTION

SA1ICOFF FACTOR SPECIFICATION
MIXTURE FACTOR

7 0.55722

S~rIP SPEZIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 1S GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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S.............

'• TRIGA BENCIMARK CORE 132

.......... ... DATA LIBPARY INFORIATION ......

* HUNIT VOLUME
NUMBER DATA SET NAME NAME U1IT FUNCTION

89 G:\scale43\DATALIB\FT89F01 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARy ...

11 C:\PROJECTS\triga\sg611I2 .13.5.C2\core132b\FT SHORT CROSS SECTION LIBRARY

90 C:\PROJIECTS\triga\sg611I2.I3.5.2\corel32b\FT INPUT DATA DIRECT ACCESS

- STALIDARD COMPOSITION LIRP.AR' DATA

* UNIT NUMBER 8R

DATASET NAME : G:\scale43\DATALIB\FT89FS01S

LIBRARY TITLE: SCALE-I STANDARD COMPOSITION LIBPARY
627 STANDARD COMPOSITIONS, 490 NUCLIDES

US9) ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82FO]I

LIBRARY TITLE: SCALE 4.2 - 27 GROOP NEUTRON GROUP LIBPARY
BASED ON ENDF-B VERSION 4 DATA0.. COMPILED FOR NRC 1/27/US9 ..

LAST UPDATED 08/11/94
L.M.PETRIE - ORNL ...

........ :1 SO'S WERE USED BEFORE READING KENC V FATA ........

........ 0i IO'S WERE USED READING THE 1ENO V APRAMETER DATA ........

'PING A

RING B

* RING C

P ING D

* PING E

* RADIAL REFLECTORS EXTENDED BE'YOIID FUEL FOLLOWER HEIGHT

............... DATA READING COMPLETED ....

........ 0 10'S WERE USED PREPARING THE FENO V INPUT DATA ........

........ 0 1O'S WERE USED LOADING THE KENO V DATA ........

........ U IDO'S WERE USED LOADING THE DATA ........

........ 0 IO'S WERE USED CHECKING THE KENO V GEOMETRY DATA ........

..... RESTART DATA HAS BEEN WRITTEN ONl UNIT 95 .....

........ 0) IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTP,ROL MODULE CYLDI5 IS COMPLETE.
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SSSSCSSSSSS NC.CCLCCCCCC AAAAAEAAA LL EEEEEEEEEEEEE F'PPFPPSPSP CC:CCccC
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

.. . . . .. . . . .. . . . .. . . . ..... .....

PROGPORA: 000009

.... CREATION DATE: 03-0S-96

VOLUME: ENG

LIBRAPY: G:\SCALE43\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 11/04/97

TIME OF EXECUTION: 17:29:23
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TRIGA NENCH14ARK CORE 132

N.UIMERIC PARAMETERS . ..

TME MA-XIMUM PROBLEM TIME (MIN) 17-.00

TBA TIME PER GENERATION (MINI 0.50

GEN NUM-IBEE OF GENERATIONS 403

RNPG NUMBER PER GENERATION 100

** N 0KSF NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGININING GENERATION NUMBER 1

RES GENEPATIONS BETWEEN CHECKPOINTS t'

' 1D NUMBER OF EXTRA 1-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

* XNB EXTRA POSITIONS IN NEUTRON BANK 0S

1PFB FISSION SANE SIZE 1000

* SFB EXTRA POSITIONS IN FISSIOrN RANK N

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0). 3333

RND STARTING RANDOM NUMBER BB827100001

NB8 NUMBEP OF D.A. BLOCKS ON UNIT E 20D

NL8 LENGTH OF D.A. BLOCKS 01]3 UNIT P 5102

ADJ MODE OF CALCULATI ON FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA IINTERFACE YES
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*.. TRIGA BFNIC.HIMAP.E CORE 132

.......... . . LOGICAL AR...-1ET E. ..........

- - RUN EXECUTE PROBLEM AFTER CHECKIING DATA

. . FLE COM-0PUTE FLUX

BStU COMFUTE AVG UNIT SELF-MULTIPLI.ATIOII

MEU COMPUTE MATRIX K-EFF BY UNIT NIUiBER

RCU COMPUTE COFACTOP K-EFF BY UNIT IIUIR.EB

[1F-1U PRINT PISS PROD MATRIX BY UNIT lIUMBEP

MHB COMPUTE MATRIX K-EFF BY HOLE NUIBER

CKH COMPUTE COFACTOR N-EFF BY HOLE N5UMBER

FMH PPINT FISS PROD MATRIX BY HOLE NUMBER

M. HHL COLLECT MATPIX BH HIGHEST HOLE LEVEL

YES

NO

NO

NO

110

NO

NO

NO

NO
I110

110

140

ITO

NO

1|0

110

PLT

FDP

INUB

MKP

CKP

FM- P

MEL

CTEA

F[4A

HAL

FAR

GAS

PAT.

PWT

PGM

PLOT PICTBRPE ClAPcS) 110

COPFTITE FITSItON ' ENICITIET PC-1

COMPUTE NO-BAP. A102 FlISSIOIl ORGYPJ YES

COMPUTE MATPIS K-EFF BY UNIT LOCATIOHi NO

COMPUTE COFACTOBP E-EFF BY UNIT LOCATIOII NO

PRI NT FISS PROD TM.TR.I:: BY 1I3T LtCATTOI liN )

COMPUTE M.1ATRIX E-EFF BY' APRAY NlUMBER IO

COMPUTE COFALTOP U-RYE BY ARPAY NUMBER 110

PPIIIT FISS PRD PIATRIX BY APPAY ,IIMBEP 110

COLLECT MATPIX BY HIGHEST AP.PAY LEVEL 110

PRINT FIT. AITD ABS. BY EGIONI NO

FRIlT FPAP EY GROUP 110

PRINT YSEC-ALBEDO CGPr.ELATIO1N TABLES 1N0

PRINT WEIGHT AVEPAGE APPLY 110

PRINT INPUT GEOMETRY NO

APE-:

TAR

PNI

PID

PRIINT ALL MIXED CROSS SECTIONS

PRIIT 1-D MIXTURE X-SECTIOIIS

PRINT 2-D MIXTURE T-SECTIOIIS

PRINT MIXTURE ANIGLES & PROBABILITIES

P[IlTT FISSION SPECTRUM

PRINT EYTRA S-D CROSS SECTIONS BUG PRTIIT DEBUG INFOP/IATIOIN

TRK PRINT TFACEIIIG INFORPILATI[II

NO

N.O

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED PEALDING THE PAPJRAETER DATA ........

.... DATA READING CuPLETE L ..............
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TIGA SEIJCBH1',I-K -CFPE 132

,NIT VOLT_4E/
U* -NUBER. DATA SET TI/-4E VIVIE UNIT FUNCTION . .

SC 14 C: \PROJECTS\ -ri ,a\s 6110C,11.5.2\coreITD\FT MI*ES CEOSS SECTIONS

ALB 79 G :\scale4U'\EATALIE\FT7,FCRL'l INPUT ALBEDOS

* WTS 5N P: "\ sle4U\ ['ATALI B\ETSOF001 UINT WEIGHTS

SET 1r UNSEJ'WII WRITE SCRATCH DATA

BIN 55 C: \PRJECTS',tri, tas6I•0 1.3. 5.3\,,Yrel3b\FT BINARY INPUT DATA

PST q5 C:\PRO.ECTS\:ria\sq6SIR.l3.5.3\core13b\PT FEA[' RESTART LATA

LIB 4 C:\PFOJESTS\:ri.a\NRRShR.13.5.3\ore13b\FT IIIPUT AMPX WORKING LIBRARY

: C: \PRGJECTS:r.iga\ss6112i. 1S.5.T\,orel3SbkFT INPUT DATA DSRECT ACCESS

*• S NUNKNOWN SUPER GROUPED DIRECT ACCESS

I S, PUEIbIGOW :-'IEC MIXING DIRECT ACCESS

........ 0: IO'S WEPE USED PPEPARING INIPUT DATA ........

CROSS SECTIjNS PEAD FOR THE MAP. WI-ORRIESG LIBRARY ON UNIT 4
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TRIGA SENUMH1IARE CORE 132

MIXING TABLE

NUMB1ER. OR S CATTERING ANGLES = 2

CRS SECTIOTV MESSAGE THRESHOLD=. ES

MIXTURE =
NUCLIDE
1001001

08/12/94
1040000

08/12/94
10192235

08/12/94
1092238

08/12/94

MIXTURE =

NUCLI DE
2024304

09/12/94

0205o55
08/12/94

2026304
08/12/94

2028304
08/12/94

MIXTURE =
NUCLIDE
3001001

08/12/94
3008016

08/12/94

MIXTURE =
NUCLI DE
4013027

08/12/94

MIXTURE =
NUCLIDO
5040000

08/12/94

MIXTURE
NUCLIDE
6006012

08/12/94

MIXTURE =
NUCLIDE
7001001

08/12/94
7040000

08/12/94
7092235

08/12/94
7092238

08/12/94

MIXTURE =
NUCLIDS
8005010

08/12/94
8005011

08/12/94
8006012

08/12/94

MIXTURE
NUCLIDF
q001001

01/12/94
9008016

(8/12/94

MIXTURE =
NUCLIDI0

10001001
08/12/94

10008010
008/12/94

MIXTURE =
NUCLI DX

11001001
08/12/94

1100801I
(18/12/94

ATOM-DENS .
5. 770 00E-02

3. 50200E-02

3. 68200E-U4

1.4 6300E-03

DENSITY (G/CC)
WGT. FRAC.

1.57089E-02

8.66Z097E-01

2.34691E-02

9.44446E-02

= 6.1232
ZA AWT

1001 1.5077

40000 91.2196

92235 235.0441

92238 23E.0510

NUCLIDE TITLE
HYDROGEN EODF/B-IV MA.T 1 29/T(PJ041002

CIRCONIU1I ENDF/B-IV MAT 7141

UAO'IUm-235 EIDE/B-IV MAT 1201

UP-AI1UM-238 ENDF/B-IV 1-IAT 1262

2 DENSITY(G/CC)
ATOM-DENS. WHT. FRAC.

1. 74286E-02 1.90000E-01

1.73633E-03 1.99999E-02

5.93579E-02 6.950OOE-01

7.72070E-03 9.50001E-02

7.9200
IA AWT NUCLIDE TITLE

24000 51.9957 CR 1191 WT SS-304(O/EST) P-3 293K SP=5+4(42375)

25055 54.9379 MAOJGAIJESE-55 ENDF/B-IV MAT 1197

20000 55.8447 FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

28000 58.6872 NI 1190 WT SS-304()/EST) P-3 293K SP=5+4(42375)'

3
ATOM-DENS.

r.67692E-02

3.33846E-02

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-0-

= 0.99817
ZA AWT

1001 1.0077

8016 15.9904

4 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. ZA AWT

6.03066E-02 1.000000+00 13027 26.9818

5 DENSITY(G/CC) = 6.4900
ATOM-DENS. WGT. FRAC. ZA AWT

4.28457E-02 1.00000E400 40000 91.2196

6 DENSITY(G/CC) = 1.6000
ATOM-DENS. WGT. IRAC. ZA AWT

8.02952E-02 1.OOOOE+00 6000 12.0001

7
ATOM-DENS.

5.76200E-02

3.49200E-02

3.75800E-04

1.49400E-03

8
ATOM-DENS.

2.15194E-02

8.66182E-02

2.70344E-02

9
ATOM-DENS.

6.68899E-22

3.34448E-22

10
ATOM-DENS.

6.67692E-02

3.33846E-02

11
ATOM-DENS.

6.67692E-02

3.33846E-02

DENSITY(G/CC)
WGT. IF1AC.

1.57457E-02

8.63851E-01

2.39543E-02

9.64488E-02

DENSITY(G/CC)
WGT. FRAC.

1.44273E-01

6.38512E-01

2.17215E-01

DENSITY)G/CC)
WGT. IRAC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

= 6.1231
ZA AWT

1001 1.0077

40000 91.2196

92235 235.0441

92238 238.0510

= 2.4800

ZA AWT
5010 10.0130

5011 11.0096

6000 12.0001

= 0.99997E-20
ZA AWT
11001 1.0077

8016 15.9904

= 0.99817
ZA AWT

1001 1.0077

6010 15.9904

= 0.99817
ZA AWT

1001 1.0077

8010 15.9904

NUCLIDE TITLE
HYDROGEN ENDF/B-IV 14AT 1269/TH8R1 I002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
ZIRCONIUM ENDF/B-IV MAT 7141

NUCLIDE TITLE
CARBON-12 ENDF/B-IV MAT 1274/THP.M1065

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THPMIO02

ZIRCONIUM ENDF/B-IV MAT 7141

URAIAIUM-235 ENDF/B-IV MAT 1261

URAIJIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
B-10 1273 218NGP 042375 P-3 293K

BORON]-11 ENDF/B-IV MAT 1160

CARBON-12 E0DF/B-IV MAT 1274/THRMI065

NUCLIDE TITLE
HYDROGE)) ESDF/B-IV MAT 1269/THP11I002

OXYGEN-16 ENDF/B-IV MAT 1270

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1209/THRMI002

OXYGEN-16 EflDI/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/TH81M1002

OXYGEN-16 ENDF/B-IV I4AT 1276

ND NATO 0

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

NAC International 6.6.5-87



NAC-LWT Cask SAR
Revision 42

November 2014

1:01:01 HYDROGEN ENDF/B-IV MAT 12G9/THPJ.M1002 UPDATED 0&8/12/94
30)1001 HYDROGEN ENDF/B-TV MAT 1269/THRM I0D2 UPDATED 08/12/04
701"0]01 000DROGEN ENGR/B-TV MAT 1200/THP.P11002 UPDATED 00/22/94
7000,100I HYDROGENI ENDF/B-IV MAT I209/THPJM1002 UPDATED 08/12/94

10001001 HYDROGEN E1DR/B-IV MAT ]209/THRIJ002 UPDATED 08/12/94
1104101:r1 HYDROGEN ENDR/B-IV MAT 1269/TH9110D2 UPDATED 0C/12/94

C:00010 0-10 1272 21ONGP 042275 P-3 293S UPDATED 08/12/94
8005011 BOR011-11 ENDR/B-IV MAT 1160 UPDATED 08/12/94

I000012 CARBON-I2 ENDF/B-IV MAT ]274/THRM11065 UPDATED 08/12/9H
00601' CARBOll-I2 EIDR/B-IV MAT 1274/THR065 UPDATED 06/12/94

3006016 OYYGEN-T0 ENDF/B-TV MAT 1276 UPDATED 06/12/q4
9000016 OXYGEN-16 EIDP/B-IV MIAT 1276 UPDATED 08/12/04

10108010 OXYGEI-H16 ENGR/B-TV MAT 1276 UPDATED 08/12/94
11008010 OXYGEN-1IC ENDF/B-IV MAT 1276 UPDATED 08/12/94

4053027 AL-27 1193 218 GP 040375(5) UPDATED 08/12/94
2024304 CR 1101 WT SS-304 (1/EST) P-3 293K SP=5+4 (42375)' UPDATED 08/12/94
2025055 MANGAI1ESE-55 ENGR/B-IV MAT 1197 UPDATED 08/12/94
2020304 FE lIPS WT SS-304 l I/ESTI P-S 282K SP 54 (423751' UPDATED 08/12/94

2028304 N] 1190 MT S--3041(/EST) P-3 293K SP=5+4 (4375)' UPDATED 08/12/94
1040000 7IRCONI1T4 ENDF/B-IV I•AT 7141 UPDATED 08/12/94
5040000 ZIRCONIUM ENDF/B-TV I4AT 7141 UPDATED 08/12/94
7040000 ZIRCONI UM ENDF/B-IV MAT 7141 UPDATED 08/12/94
1092235 UP.AI4IUM-235 ENDF/B-IV MAT 1281 UPDATED 08/12/94
7092235 UPA'IIUM-231 ENDF/B-IV MAT 1261 UPDATED 08/12/94

1092238 UPANIIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94
7092238 U.AIIIUM -238 ENDF/B-IV MAT 1262 UPDATED 08/12/94

I TP AN SFERS FOR MIXTURE 1 WERE CORRECTED FOP BAD MOMENTS.

I TRANSFERS FOP MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.

I TRPX1SFER$ FOR MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.

I TRANSFERS FOR MIXTURE 9 WERE CORRECTED FOB BAD MOMENTS.

I TP-MISFERS FOR MIXTURE 10 WERE CORRECTED FOR BAD MOMENTS.

1 TRFP.AISFERS FOR MIXTURE 11 WERE CORRECTED FOR BAD MOMENTS.

........ (0 IO'S WERE USED MIXING CROSS-SECTIONS ........

1-D CROSS SECTION ARRAY ID NUMBERS
1 2002 1452 27 18 1018

........ 0 IO'S WERE USED PREPARING THE CROSS SECTIONS ........

KENO MESSAGE NUMBER K5-222

KEllO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

0
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.. .. .... I . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . .

TRIGA BEUCHMARK CORE 121

.. . ADDITIONAL IIFOPGR ATION .......

NUM4BER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTPO. IN THE NEUTPON BATIK

ENTRIES/NEUTRON ITT THE FISSIOli BATIK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

'7

1

2

17

11

0.

3I

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL R

NUMBER OF UNITS IN THE GLOBAL Y

JUMNBER OF UNITS IN THE GLOBAL Z

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAX[IMUM HOLE NESTING LEVEL

DIR.

DIR.

D IR.

NIO

0

0

0

YES

NO

I)
NO

0

34 USE NESTED ARRAYS

10 NSMBER OF ARRAYS USED

I MAXIMMR4 ARRAY NESTING LEVEL

* +C BOUNDARY CONDITION VOID -X BOUNDAPRY CONDITION VOID D

5Y BOUNDARY CONDITION VOID -Y BOUNDARY CONDITION VOID

* +Z BOUNDARY CONDITION VOID -Z BOUNDARY CONDITION VOID
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TRIGA BENCHOPAPK CORE 132

.. .... SPACE ADE. SUPERGRCUP INFORMATION.

... 10000') WORDS IS THE TOTAL SPACE AVAILABLE.

30933 WORDS WERE USED FOR SON-SUPERG.OUP STORAGE.

90•17 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

" 99710 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

(69007 WORDS OF STOP-AGE ARE AVAILABLE TO EACH SUPERGROUP.

1330 WORDS ARE NEEDED FOR THE LARGEST GROUP.

-479 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

46281 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

4U288 WORDS OF STOFRAGE WILL BE USED' TO PUN0 THIS PROBLEM.

STARTING ENDING XSEC ALBEDO TOTAL

SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 3,12 0 17288

........ 0 IO'S WERE USED IN SUPERGROOPING ........

........ )0 IO'S WERE USED LOADING THE DATA ........
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TRIGA BENCHC4ARK CORE 132

GEOMETRY DESCRIPTION FOR THOSE UNITS1EDIA BIAS
13U4 1 L

UTILIZED Ill THIS PROBLEM
REGION

U 'i4 T I . ...

TRIGA FUEL ELEMENT

1 CYLINDER

: CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

TRIGA FUEL FOLLOWER

I CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

9 CYLINDER

15

1

1

1

1

1

1

SADI US

RADI US

RADI US

.AD I US

RADIUS

RADIUS

0.01750

1.8225

0. 8225

1.8233

1.87731

1.8R731

.7

19.050

18.050:

-7.888

30.640

36. 030

-Z -19.050

-Z = -1 .5

-Z -37.864

-Z = -27.864

-Z = -30.640

-Z = -36.030

CENTERLIINE IS AT

CENTERLIIJE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLIIIE IS AT

CENTERLINE IS AT

.= 0. 00000

S= 0.0000

X= 0 .00000

E= 0. 00000

Y= ('GOO0S

= 0.0000

Y = 0.5O000

1 = 0.800000

Y= 0.00•'00

UNIT

5

7

9

1

2

RADIUS

RADIUS

RADIUS

PADIUS

RADIUS

RADIUS

RADIUS

R.ADI US

RADI US

0.31500

1.8r6501.6650

1.66501. 6650

1.6(550

1 .8955

1.7463

,7

+ z

+z

+*7

z*

19.050

19. 000

19. 685

20. 955

59.055

59.373

60.642

69.125

73.025

-Z = -19.050 CENTERLINE IS AT

-Z =

-Z =

-Z =

-Z =

-Z

-Z=

-Z=

-Z

-19.050

-19.050

-21.590

-21.590

-21.590

-21.550

-3E. 830

-38.100

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTEPLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

x. =o. oonoo

).= 0.000000

.1 .0.0.000

X = 0.00000

X = 0.00000

X = (. 00000

S= 0. 00000

X= 0. 50000

"= 0.0000

Y = 0.00000

y= 0. 00000

Y .)0. OOn0

Y = 0.00000

Y = 0.00000

y 0.00000

Y = . 00000

Y = 0. 00000

Y= 0.01)000
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MEDISA BIAS
NU0M IDREGION

TRIGA BENCH1OARK E-ORE 132

GEOMETRY' DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 3

TRIGA TRAPISIENT AIR POD + TUBE

I CLI JDEER

2 CYLINDER

3 CULINDER

4 CYLINDER

5 CYL-INDER

CYLINDER,

7 CYLINIDER

E CYLINDER

9 CYLINDER

10 CYLINDER

SOURCE ROD

I CYLINDER

2 CYLINDER

3 CYLINDER

4

a

9

4

4

3

4

RADIUS

RADI US

RADIUS

RADI US

PADI US

RADI US

PADI US

PADI US

PADI US

RADIUS

1.5164

1.5164

15164

1. 5164

1.5164

1.5164

1. 51t4

1.5875

1. U000

1 . 9000

+ z

+HZ

+ z

+ z

+ z

.7

19.050)

19. 685

20. 955

59.055

59.373

60. 642

59. 125

73. 025

73. 025

73. 025

-z

-z

-Z

-z

-Z

- Z

-7

-Z

-Z

-Z

-IN.050

-19.050

-21.590

-21.590

-21.59R,

-21. 590

-3H. 83(1

-39. 100

-38. 10L

-38. 100

CENTERLINIE IS AT

CENTERLINE IS AT

CENTERLITIE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CEITTERLINE IS AT

X

X

X

X

X

X

x

u. 00000

0.- 00000

0.00000

4. O00ON

(. U01010

R. N000 0O

N. CO0RS

0. 00000

0 . )0000

o.00On0n

0. 00000

= 0.00000

Y . 00000

" = H. OOOH O

Y = C. 00RSn

----- UNIT 4

9 1 RADIUS

4 1 RADIUS

11 1 RADIUS

1.2q63

1.8771

1.-771

+Z

+Z

27.888

30. 640

36.030

-Z

-z

-Z

-27.864

-30. 640

-36.030

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

0. 00000

R. R00N0

Y P. 0urH0C

Y- R.00RSR0

Y- 0.00000

----- UNIT 5 -----

WATER FOR EMPTY LOCATIOITS

I C'YLIINDEE 3 1 PADI US

NAC International
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REGION

TRIGA BE1CIQý1,AK COPE 132

M1EDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UPITS UTILIZED III THIS PROHLEM
00U1 IID

................... GLOBAL

----- UNIT 10

ACTIVE CORE CCOISIGUPATICON

1 CYLINDER 3 I RADIUS - 22.060

HOLE NUMBER

HOLE INUMBER.

HOLE NUMBER

HOLE IIUMBER

HOLE IURMBER

HOLE NNUMBER

HOLE NUMBER

HOLE NUJMBER

HOLE NU11MBER

HOLE NJHMBER

HOLE INMBEER

HOLE NtMIBER

HOLE NUMBER

HOLE NU1MBER4

HOLE NUNBER

HOLE N•1.BER

HOLE ONUMBER

HOLE HU•lBER

HOLE NU4MB ER

HOLE 1NUMBER

HOLE NUMBER

HOLE NUINBEER

HOLE IU104BER

HOLE NLJB EHR

HOLE NURSER

HOLE 117MB5ER

HOLE NURSER

HOLE 1104BE05

HOLE N'IUMBER

HOLE I•UMBER

HOLE NUMB4ER

HOLE [DUNBER

HOLE 111MB3E10

HOLE 'HU4EER

HOLE NUIMBER

HOLE JUMBER

HOLE NHI-IER

HOLE NNIBEF

HOLE iURIBEES

HOLE .1114B0E0

HOLE .U-IRER

AT X 0 . 00000

AT X - 3.5102

AT X - 0.00000

AT X - -3.510C

AT X - -3. 5109

AT X - 0.00000

AT X = 3.5109

AT X - 7.981O

AT X = 6.9117

AT X - 9905

AT X = 0.00000

AT X = -3.9105

AT ` -6.9117

AT X = -7.9810

AT X = -5.9117

AT X -3. 9905

AT X 0.00000

AT X = 3. 9905

AT : - 6.9117

AT X 11.757

AT X - 10.339

AT X - 7.6736

AT X 4 . 0830

AT X = 0.00800

AT X = -4.0830

AT : = -7. 633<.

AT X -10.33q

AT X = -11.757

AT X - -11.757

AT X -10.330

AT X= -7.0733,

AT X -4.0830

AT : - 0.00000

AT X = 4.0030

AT N = 7.6736

AT X = I0.33R

AT X - 11.757

AT 0- 15.916

AT X 1 SE.3'4

AT X = 13.784

AT 0X: 11.254

+Z = 73.025

y= 0.0,0000

Y = .0270

Y = 4 .0540

O = 2.0270

Y = -2. 0270

Y = -4 .0540

Y = -2 . 0270

Y = 0.00000

Y = 3. 9005

Y = 6.9117

y = 7.9810

Y = 6.9117

Y = 3. 9905

Y = 0.00000

y -3. 9905

Y = -6.9117

Z -7.9810

' = -(.9117

Y = -3. 9905

' = _. 0730

Y = S.969

Z = 0.1450

Y = 11.21

Y = 11.938

Y 11.218

Y - 9.1450

Y= 5.9690

' - 2. 0730

O = -2.0730

S= -5. 9690

S-q. 1450

Y = -11.018

O = -11.538

= -11.218

S= -q. 1450

i'=-5. q9698

" - .0730

Y= 0.0C0000

S= 4. 1194

S= 7. 0560

I = 11.254

-Z = -38.100 CENTERLINE IS AT X = 0.00000 0 = 0.00000

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IIS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UIIT NUM4BER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.I00000 1 S UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 2

Z = 0. 00000 IS UNIT NU4BER I

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = .0Ocj000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUI4BER I

Z = 0.00000 IS UNIT NUMBER 3

= 0.01,1000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

2 = 0.00000 IS UNIT NUMBER 1

z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

2 = 0.00000 IS UNIT NUIJBEP 1

Z = 0.00000 IS U1NIT NUMBER 1

Z = 0.00000 IS UNIT NUM4BER 1

Z = 0.0,000 IS UNIT NL1IBEP 1

Z = 0.0U000 IS UNIT NUMBER 2

Z = 0.00000 IS UNIT NUMBER 1

Z = n. 00000 3IS UN1IT NUMBER i

Z = 0.00000 IS UNIT [JUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT HUMBER I

Z = 0.00000 IS UNIT NU14BER 1

2 = 0.000000 IS UNIT 11046BER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.030000 IS UNIT NU14BER 2

2 = 0 . 0(000 IS UNIT NUMBER I

Z = 0.00005 IS UNIT NUMBER 1

Z = 0.00000 IS UOIIT NUMBER 1

7 = 0. 0,00000 0 IS IlNIT 11UM11BER 1

Z = 0.00000 IS UNIT NUMBER 5

Z 0 . 00000 IS UNIT NUMBIRE. 5

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIIT JUMBER 5

NAC International 6.6.5-93



NAC-LWT Cask SAR
Revision 42

November 2014

HOLE NUMBER 42 AT X 7 1.9580

HOLE NUMBER 43 AT X = 4.1194

HOLE INUMIBER 44 AT X = ). 00I"H00

HOLE NUMBER 45 AT X = -4.1194

HOLE IIUM-BER 46 AT Z = -7. 9580

HOLE ULMBE 1 47 AT X = -11.254

HOLE NUM4BER 48 AT X = -13.7e4

HOLE NUMBER 49 AT X = -15.374

HOLE NUIMBER 5. AT X = -15.916

HOLE NUM-IBER 51 AT X -15.374

HOLE NUM4BER 52 AT X -13.784

HOLE NUJMBER 53 AT X - -11.254

HOLE N.IMIHER 54 AT X - -7.9580

HOLE NUMBER 55 AT X - -4.1194

HOLE NUMBER 56 AT X = 0.00000

HOLE NUMBER 57 AT X 4.1194

HOLE NUMBER 58 AT 2 = 7.9580

HOLE NUMBER 59 AT X = 11.254

HOLE NUMBER 60 AT X = 13.784

HOLE NUMBER 61 AT X 1 15.374

2 CYLINDER 4 1 RADIUS = 22.660

3 CYLINDER 6 1 RADIUS 5 53.230

4 CYLINDER 4 1 RADIUS = 54.500

5 UBNOID 3 1 += 1- C9.0u

Y= 13.794

Y = 15.374

Y= 15.916

Y 15.374

Y= 13.74

Y = 11.254

Y = 7.9580

Y = 4.1194

Y = 0.00000

Y= -4.1194

Y= -7.9S80

Y = -11.254

Y = -13.784

Y = -15.374

Y = -15.916

Y = -15.374

Y = -13.784

Y = -11.254

Y =-7. 959

Y= -4.1194

+Z 73.025

+Z = 73.025

+Z = 73.025

-:. = -100.00

Z = 0.991000 IS UNIT NUMIBER 5

7 = 0.990999 IS UNIT NUM1BER 5

7 = 9.09999 IS UNIT N719BEP 5

Z = 9.9O900 IS UNIT NIUMRER 4

2 = 0.00000 IS UNIT DUMBER 5

Z = 0.900000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 9.90000 IS UNIT NUMBER 1

Z = 9.00900 IS UNIT IUlMIBER 1

Z = 9.9O900 IS UNIT NUMBER 1

6 = 0.00009 IS UNIT NUMBER I

Z = 0.90000 IS UNIT NLU4MER I

Z = 09.0000 IS UNIT NUMBER 5

Z = 0.99099 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 5

Z = .900000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NIUMIBER 5

Z = 9.09099 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 5

-Z = -38.190 CENTERLINE IS AT 2 = 9.90900

-Z = -38.100 CENTERLINE IS AT 2 = (.90000

-Z = -38.100 CENTERLIIIE IS AT X = 0.00000

+Y = 190.90 -Y - -109.9 +7 = 200.900

O = O,.00000

Y = 0.00800

y = 0.00000

-Z= -10.900
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TRIGAC BENCHMARK CORE 132
VOLUM4ES FOR THOSE UNITS UTILIZED IN

GEOMETRY
UNIT REGION REGION

1 1 1

.3 3

5 5
'3 6

3
4

5

7

1

3

7
N

1 4
11
12
13
14
15

18

17
18
19
20
21
22
23

24

26
27
26

VOLUME

1.30666E+01 CM''3
3.85501E+02 CM''3
1.84195E602 CM-3
3.421N3E+00 CM1'3
9.43431E+61 CM:'3
1.19326E+n2 CM '3

1.20666E.01 CM"*3

3.19755E+02 CM''3
5.53033E+NN CM''3
3.31831E+0I CM''3
3.31821E+52 CM'*3
2.7R514E+NN CM''3

3.10598E+01 CMA'3

2.40722E+02 CM'.3
1.07732E+02 CM''3

?.75234E+02 CM':3
4.58725E+00 CM''3
2.75234E+01 CM''3
3.75234E+02 CM''3
2.29358E+00 CM*'3
9.17377E+00 CM'.3
1.71372E+02 CM''3
1.14392E+01 CM''3
1.390q9E+01 CM :3
3.H6565E+02 CM''3

5.84191E+02 CM''3

9.41431E+UT CM":3
1.39328E+04 CM''3

THIS PROBLEM

CLUMULATIVE
VOLUME

I.20660E6661(CM M'3
-. 97567E302 CM' '3

. 6262 CM''3
5 4 1 1E+12 CM' '3

ý.7ý334E+0 CM' '3
7. 9762E+0'2 CM' 3

1 Nt' RE+91 CM' '3

3. 3182]E+E'2 C'M4 ̀ 3
3.37351E6+'2 CM1'3
3. 76U33E+62 4C-'3
7.02354E+02 C-''3
7.''5119E6+2 CM''3
7.1L179E+02 CM''3
9.56901E+02 CM''3
3.N6463E+03 CM''3

2.75334E4U2 CM''3
3.79P21E+02 CM4'3
3.07345E+02 CM 3
5.8N579E+02 CM '3

5.84873E+02 CM''3
5.94046E+02 CM''3
7.:541E+N02 CM''3
8.79810O+02 CM''3
8.93720E+02 CM''3
1.2602.E+63 CM' 3

5.84191E+02 CM''3
6.783346+0: CM''3

7.97662E+-' 0 CH''3

7.97662E+02 CH''3

1. 69892E+105 CM1'3
1.79qN9E+05 CM''3
9.89078E+05 CM'*3
1.03694E+N6 CM''3

1.20000E+57 CM''3

TOTAL VOLUME

4.86339E+N2 CM''3
1.542-0E+04 CM''3
7.36782E+03 CM''3
9.71411E+01 CM.'3
3.76573E+03 CM''3
4.77313E603 CM''3

29 7.97H66E+02 CM'
t

3

1 ',

3
4
5

36'
31
33
33
34

1.19971E+05 CM*'3
9.3H731E+03 CM''3
8.09919E+U05 CM'3
4.77C41E + 04 CM'*3
1.09631E+07 CM''3

REGION MIXTUREUNIT USES

1 40

3
4
5
F

5

0

10

1 5 3 61979E+01 CM' '3
? 7 . 59264E+4' CM''3

3 9 I. 59 0E+NO CM''3
4 6 + +5 4 " 1E- 0 1 C M ' : 3

5 6 9. 9546-E+0; CM''3C. - 8 . -- 5 4 1E+O0r -M-
7 2 3. 31794E+1 C1M4'3

a q 7.2-147E+,2 CM''3
9 3319 2 CM4''3

1 75 34E+6- CM' '3
9 6 4 .57 587E+00 CM' '3

3 4 .75N34E+01 CMO'3
4 8 2. 75234E+02 CM''3
5 9 2.935:9E+00 CM *'3
6 4 9.17377E+06 CM''3

7 9 1.71172E+12 CM' '3
H 4 1.14392E+62 CM''3
9 3 1.36099E+S3 CM''3

10 4 3.H6565E+02 CM .'3

1 9 5.94191E+63 CM''3
3 4 9.41431E+01 CM''3

3 1 1. 1938E+62 CM' '3

1 3 ].27G26E+04 CM''3

1 3 1. 39971E605 3M ' '3

3 4 q.36731E03 CM''3
3 U 4.609919E0-I CMH '3
4 4 4 .77f4ill?4 rM '3
5 3 1.694316+67 3M' 3

16

I6C

TOTAL MIXTUPE VOLUM4ES
MIXTURE TOTAL VOLUME

I 1.54200E+04 CM''3
MASS (G)

q. 44217E+14
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1
3
4
5

7

10
19

4.23164E÷03 CM"'3
I.10958E+07 CM"3
5.77432E+04 CM'.3
5.18837E+02 CM''43
8.727E+.G05 CM''3
9.592(4E+02 CM°'3
I.27E074E503 CM''3
I.B8187El03 CM''3
4.77313E-+03 CM'*3
1.193248E+0' CM'*3

3.34354E+04
. 10755E+07

1.56S''E+05
3.(36725E+03
1. 3077E+06
5. 873G9E+03
3.15139E+03
1. R8 I2E-17
4. 7r440E+03
1.19110E+01

BIASING IIIFORMATIOIJ

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOP ALL BIAS ID'S.

. ....... 0 IO'S WERE USED IN KENO-V BEFORE TPACKING ........

........ 0.01917 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.36494E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED UNIFOPR4LY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTEPlIOST GEOMETRY CARD.
THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER K5-105 I''.. WARNING, ONLY 286 INDEPENDENT STARTING FOSITIOIIS WERE GENERATED.

714 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

0.45353 MINTUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.48000 MINUTES.
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TOIGA BENCHMPK{Y CORE 132

GENE1PATION ELAPSED TIME AVEF.AGE AVG K-EFF MATRIX MATFIX E-EFF

GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION
1 9. 9006OE-O1 6. 609167E-0I 1. 00000I+00 '. OO OO8E+ 0 C 0 00080E.0 0 0. 00000E 00
2 0. 54729E-O1 8. 73333E-01 . OOOOOE+0O O.000D iOOE+O0 0 00000E+00 0. Off00E+O00
3 1. 01K20E+OO ]. 0 150E +00 nI. 01 630E+00 0. 0000O E+O0 0. 00000 0OE0 C .00u 0C 0 0 0
4 1 .02 72E+0O 1.25133E+OO -.02301E+00 6.71005E-03 O.O000OE400 0. OOOOOE+OC'
5 1 .0078E+00 1.435500E'00 1.'01627E+00 7.77803E-03 0. 000000+ OO 0 OOOOOE+O0
K 1 .0 O 27E+00 1.064 6UE+0U 1. 01704E+00 K. 5 5,454E-03 0. COIO SE-SO 0. OOOOE+ 0O

7 1. 13777E+E0 1 . 02039E+00 5.444954E-03 0. 0900DB-OE+ 0. 00000' + 10
S 1 .00198E+O0 2. 09817E+00 1 . 01732E+0C1 5 04 470E-03 0. ('0800 E+0 0. 8000 8E+ 00

0 1:. 01 694E+ 0 2. 31003E+ 00 I. 01726E+00 4. 5813EK-O03 0. KO0O BE+- 00 . 08080E ÷0S
10 1. E1818E+0S 2. S76O0E+0O 1. 0173 E08E 2. 95770E-03 0 E000 E0K K 0. 0OL-00E ÷ O0
11 1. u00K7E+0O 2. 77367E +0 1. 0162IE00 3.7 n C IE-S3 K. E0OO O-,)' 0. 0"00+0E00
12 1. '_ )5_E-E 1 2). 97333E+03 .314 SF 0E00 3.83451E-03 0. 0000 -E ' 0. E'030 E+L00
13 1. 00355E+00 5. 1710BE+00 1.01331E+S0 3. 59514E- 03 0. 00000-0E+ I .0 8 0E+E 0
14 9.01735E-01 S. 38517E+00 1 . 31067E+00 4. 20624E-03 0.00000E+0O 0. OO00E+-80

15 1. 0740E+O0 3 . 56650E+00 1.010430+00 3. 87695E-03 0.0030B 0. 010OEOOK0
16 1. 03674 F+O0 3. 75150E+0O 1. 01231E+00 4. 05174E-03 0. 00000E+00 0.00000E+ 00
17 1.036.23E+0O 3. 936353E+O 1.01390E+0 4.09493E-03 0. OOOOOE-O .O.0O000E 0O
IS 1.03617E+00 4 . 150E+00 1. O1529E+00 4.07554E-O03 . 0.)0.0E +0 0. OOO000FO
19 1.06124E+O0 4.3633E08E+00 1. OISO00E+O0 43. +06019.-0 0.00000E-+0 0. OOOOOE+00
20 1.05429E+0O0 4.572S5E+0O 1. 02001E+O0 4.85647E-03 0.0000OE+O0 O.OOOSK-E+0

21 1.04751E+O0 4. 770 33E+O 1.0"146E+O0 4.81638E-O3 0.000OOOE+ 0 O0.OOO00E+00
22 1.0160 E'+00 4.593817E+C0 1. 022119E+O0 4 . 577 1E- 0S3 0. 00 0OE-+0 0. 0 0OOE -+ 0C

KENO MESSAGE NUMBER K5-132 WARNTNG .... ONLY 900 INDEPENDENT FISSION POINTS WERE GENERATED

23
24
25
20

27
28
29
30
31
3 4
33
34
35
'6
37

31'1

4 0
4 1
42
43
44
4 5
4 6
4 7
4 8
49q
51

9.49256E-01 5. 20050E+00
1.00 07E+ 00 5.42200E+80
1.0615E+S 5.K4183E+'00
1.01045E+OO 5.80050E+00
1.133570E+00 C.07017E+00
1.02711E+00 6.34667K+0S
1.00323E+00 E.53800E+00
1.0125OE+I00 6.72100E+00
1.03971E+00 6.93800E+00
1.05112E+00 7.139335E+00
1.05016E+00 7.34167E+00
1.03762E+O00 7.58808E+800
1.03597E+00 7. 77833E+OO
1.082001E+00 7. 96517E+nO0
9.393559E-01 8. 1Cr50Er'00
1.-14102E+10 8. 35317E+00
9.00856E-O1 8.54633E+O0
1.02550E+00 B.7340(E+00
1.02549E,00 8.94733E+00
106222E+00 9.1,4967E+100
1.04336E+S0 9.34550E+00
1.04717E+00 9.55617E+00
1.01780OES+ 9.8S50E+OO
9.73152E-_0 1.00126E+01
1.04382E-+0 1.01942E+01
1.0024SEO 1.00955E +01
1.00848E+000 1.06143E+01I
1.3542KE+C0 1.07903E+01

1 . 319 85E+ 00 4 . 55660E-03 0 C. (300E+E- ('0 0. 'K"OF-" 03
I . 01)95E+00
1. 0 18 78E+0,
1. 01043+00
1.01912+E00

1. 0194 3E+00

1. 01860E+00
1. 01933E+00
I .02039E+00
1. 02135E+00
1.02I 86E+00

1. 02233E+00
I . 32165E+ 0+0
1. 012219E+l0
1. 02134E+ 00
1 .02145E+00
1.02156E+00
1.02257E+00
1.02308E+00
1 .02365E+00
1. 0_328E+00
1.02214E+00
1. 02263E+00
1.02219E +00
1. 02]190E+0D
1.('2257E-00

1. 01563E+00
1 .0 00930+00

1. 019 68E+ 00
1. 01 966E '00
1.01964E+00
1.01950E+00
1.01937E+00
1.0193E0+00
1. 01943ES+0
I .I 94 9E+O
1. 01950E+-00
1.01948E+00
1.01037E+00
1.01 027E+00
1.01 922E+00
1.01919E-00
1.01910E+00
1. 01915E+00
1.01918E+00
1.01915E+00
1. 02II1E+00
1.019,0+E00
1.019110E+00
1. 01004E+00I
1 . 0190r0+E00
1 . 01050E+10
1. 30100 E0+ 00

1. 018880+00
1.01891E+00

4.27255E-03

4.21738E-03
4. 35272F-03
3.94811E-03
3.80563E-O3
3.7180E0-03
3.58296E-03
3.53295E-03
3.57380E-03
3.58750E-03
3.51056E-O3
3.44521E-03
3.34309E-03
3.3164 50-03
3.26790K-OS

3.28887E-O3
3.30302-U03
3.12152E-03
3.20781E-03
3.1694E-O03
3.14577E-03
3.08379E-03
3.23026E-03
3.19419E-O3
3.15471E-03
3.100610-03
3.10931E 1-3

1.31907E-03
1.315055-03
1.3191E-S03
1.0396'E:03
1.30631E-03
1.310K9E-S3
1.312 266-03
1.30923-C'3

1.3073 0E-03
1.33557E-03
11 020E-03
I1.39cý893E-()3

1 3008E:-03S1.3 SE-S3

1 '.245E-S3
1.2940E-03

1.9620-C'3

1 28931E-03
1.8620-C O 3
1.20328E-IS

28045E-0S
1.27788E -03

1. 2751GE-03
1.27345E-S3
1. -719 E 0

.07E-K3

1.2635 
0E-03

1.260ý80E _03

'.'.000000-03 0. 000K0Fq000.0080-+ 0 U 0. ,1'0 00CCE + 00

K. 000r30E+00 0. 000008E*00
0.030000-008 0. 000000-00
0. C' 0 C 0 E' g + 00 0. CO gJ+00

0.00050K-SOU 0.0O0000+00
0. 000000-00 0.000000+00

0.OOOOEO+SOO 0.0000OE+00
O.OOOOOE+00 0. 00000E+00
0. 00000E+OO 0. O0000E+00
0 . O00'00-+ 00 0.0'0 000E + 00
0. 00000E+00 0. 00000E 00
0.0OOOOE+000 0. 00000E+0
0. 03000-03'E+ 1. 0I.OOOE+ (0
0. OOO01+ ", I)OOE+uO O.008048
0,00000- O 03 0. 0'0080+00

0 . 000000-00 0. 0 0000F+803
0.0000E0+00 0.00000E+00
0. 00000-+00 0000O00+0
0. O00000E- 0 .O.0000OE+0
0.O00000E-00 0. O000OE+O0
O.000oo06+o0 0.0O000E+00
O. OIOOOK+O0 0. 00000+E00
0.OO00OE+ 00 O.000080OE 00
0. OOOOOE+ C0 0. OOOC'0E C0
O. 00OOOE 00 0 00000E+D0
C'. 000000 0.0000 0+00

0.O COOKWO 0.0 000088+80
. 00+000+10 0.080000E+ 0

0. O0800'E + Q0 , I000 (IE + " I0

0.0 0000r+00 0. I0000E+00
0.00000E+00 0.0 0000OE+ 00

0.00O0000+ 00 0. 000000-00

0. 000000+03 ('.030000+÷00
K0,00000 ,+ 00 0. 000300 + 00
0. OC'0088+C0 .0 3030E+K0'

0.300030+÷0K 0' '. 800C0E+ t0(
3. 000001 g + 00 3. 0.80KE + C0
0.0000+00 0.0 000E00

0. 001:000+K"S 0.8080000+00

O . 000000E+ 00 0. 03000+E+OO0. OOOO0E+ (0 0. 00000E+,00
O. OO000E+O0 0.0 0000E+00

0. O00000+00 0. 00000E+ 000. OOOOE+0 0. 00000 . 00
0. I00000+00 0. ),00OE+00
K. L0''00E+ 30 0. O0gE +o0

.OO O :O':' -Eo+ (.n0-C, EgB ('C'
C. ('0006-30 +0 1 C.3(36- E + '0

C. 00C80E+('8 0. 0206-,E -'0
0. 000011E- C1_ 00('0 000E+-00

0. 08000O E + 1) U .0 0800CIO E+,I.
0 , 08000E + 08 0. uO000E+O8

08. 000 E + 0 0 0.8 800 OE +00

375
376
377
378
379
380
381
382
383
384
385
310
367
389
389
350
391
392
393
394
395
396

`97
390
399

410
4 '32
403

1.04006K-SO

1.02214E-00
1.03759EK00
1.01067E+00
1.0132000E00
9. 67656E-01

9. 711 1E-00

I.C5415E0+ 00
1.044290E00
1. 02223Ee0O

1.011030+007 15S "1

I.UU446E.'00
1.01847E+00
1.04745E6+00

1.00712E+00
1.00OO0E+00
2 00 66E+00
1. 13341 E+00
0.9444 E -01
1.30:790+03

9.09510E-01
1. (014 cE-0- '
1.01216-E00
1.32095E+00

7.314121+01
7.33393E+01
7.35197E+i1
7.37118E0+01

7.38940E0+01
7.40917EKK,
7.4 3490E++01
7.4 5367OE+C
7.47280E+01
7.49065E-Cl
7.500005E+31

7.52800E+,1
7.54722E+81
7.0536-3E÷1
7 .5 005000-) 1
7.58520E+-0
7.603r76-01
7.62275E+ul
7. 64097E+01
7. 66055E+01
7.67867E+01
7. 69817E+01
7.71075E0+1
7.73497E +01
7.7533E0+01
7.77268E+01
7. 7922 OE+C' 1
7.11I5E+01
7. 038005E+01

7.084840E+01

KENO MESSAGE N'U4MBER E5-1]3

NAC International
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TRIGA BENEIC134AK CORE 132

LIFETIME = 3. 94r38E-04 +OP. - 1.9319HE-0 GEIIEPATION TIMIE
NU BAR = 2.42133E+00 - OR - 1.37360E-05 AVERAGE FISSIOHI GROUP

ENERGY (EV) OF THE AVERAGE LETHARGY CAUSING FISSION

5.91709E-0H . OR
2.39237E+01 + OP

4.92227E-02 I OR

2.-4702E-07
1 6-97E-13
9.38504E-05

110. OF INITIAL
GENERATIOIIS AVERAGE

SKIPPED K-EFFECTIVE

10

11

12

17

22

27

32

37

42

47

52

57

62

67

72

77

8R

87

92

1 . ('1492

1.0189M

1.018q3

1.01898

1.0(190

1.0l1894

1.01894

1.01895

1.01899

1.01903

1 .0(1911

1.01879

1.01845

1.0(1879

1.01844

1.01851

1.018345

1I.U(1926.

1.01044

1 . (1853

1.01838

1.101831

1.01780

1.01782

1.01811

* OR

" OR

" OR

" OR

" OR

" OR

+ OR

4 OR

" OR

" OR

+ OR

" OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

+ OR

+ OR

+ OR

" OR

" OR

+ OR

+ OR

+ OR

67 PER CENT
DEVIATION CONFI DENCE IHTERVAL

- 0.C001N 1i.0176( TO 1.02018

- 0.00127 1.n1763 TO 1.02016

- 0.00127 1.,0176r TO 1.02020

- 0.90127 1.0176 TO 1.02021

- 0.00128 1.01762 TO 1.02017

- 0.00128 1.01766 TO 1.02022

- 0.00128 1.01766 TO 1.02022

- 0.00128 1.01766 TO 1.02023

- 0.00129 1.31769 TO 1.02026

- 0.03129 1.01774 TO 1.02032

- 0.00130 1.11781 TO 1.02041

- 0.00131 1.01749 TO 1.02010

- 0.00132 1.01758 TO 1.02022

- 0.00133 1.01746 TO 1.02013

- 0.00134 1.01731 TO 1.02000

- 0.00135 1.01715 TO 1.0198C6

- 0.00130 1.01708 TO 1.01961

- 0.00137 1.01689 TO 1.01962

- 0.00138 1.01706 TO 1.01981

- 0.00139 1.01720 TO 1.01998

- 0.00139 1.01699 TO 1.01977

- 0.0013b 1.01692 TO 1.01969

- 0.00139 1.01671 TO 1.01949

- 0.00141 1.01345 TO 1.01927

- C.00142 1.01629 TO 1.01924

- 0.00142 1.01669 TO 1.01952

95 PER CEN1T
CONFIDENCE INTERVAL

1. 0163c TO 1.02145

1.01633 TO 1.02143

1.01640 TO 1.02147

1.01339 TO 1.02148

1.010C35 TO 1.02145

1.01638 TO 1.02149

1.01638 TO 1.02151

1.01632 TO 1.02151

1.01040 TO 1.02155

1.01040 TO I.02161

1.01611 TO 1.02171

1.01613 TO 1.02141

1.01626 TO 1.02154

1.01613 TO 1.02146

1.0159'S TO 1.02134

1.015P0 TO 1.02122

1. 01572 TO 1.02117

1.01152 TO 1.02099

1.01569 TO 1.02119

1.01502 TO 1.02136

1.U1559 TO 1.02117

1.01654 TO 1.02108

1.01531 TO 1.02089

1.0u104 TO 1.020U8

1.01497 TO 1.32066

1.152" TO 1.02094

9 PER CENT
C00FID ENCE INTERVAL

1.01513 TO 1.02271

1.01509 TO 1.02269

1.01513 TO 1.02274

1.01512 TO 1.02275

1.01507 TO 1.02272

1.01511 TO 1.02277

1.01510 TO 1.02279

1.01509 TO 1.02280

1.01511 TO 1.02284

1.01517 TO 1.02293

1.01521 TO 1.02301

1.01483 TO 1.02271

1.01494 TO 1.02286

1.01480 TO 1.02279

1.01462 TO 1.02269

1.01441 TO 1.02257

1.31430. TO 1.32253

1.01415 TO 1.02236

1.01430 TO 1.02257

1.01443 TO 1.02275

1.01420 TO 1.02256

1.01415 TO 1.02246

1.01392 TO 1.02228

1.01363 TO 1.02209

1.01355 TO 1.02209

1.013e6 TO 1.02235

NUMBER OF
HISTOR I ES

400000

339000

393000•

397000

39610n0

395000

394000

393000

392000

391000

386000

381000

376000

3716'00

366000

36(5100 0

35 60 00

351306'

346000

341000

336000

331000

3260031

3210'10

316,50(0

311000
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TRIGA BENCHM-ARK CORE 132

PLOT OF AVEERAGE K-EFFECTIVE BY GEEGERATIOII RUN.
THE LINE REPRESENTS K-EFF = 1.01%8 + OR - 0.0013 WHICH OCCURS FOR 403 GENER.ATIONS RUN

1.009P 10198 I. 0297
- I ------- I ------- I----

10

15+

25

35

40 +

45

50 +

375+

390 +

3005 +

255

400+

I * I
* I

* I
* I

* I
* I

II
I I

I

II

II

El
SiI

i i •
iI

iI
i i •

T i
i i
ii

ii
iI

II

* I
* I

* II

El
II
I1
II
II

I K"
I r"

I I

I I

I I "
I I-

I I"

I .I

S*1

I I
*1I

II
I
I

I
I
I
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TRI1GA RENCOIOAPK CORE 132

GROUP FISSION UHNIT
FRAPCT I ON

1 0.0007

- 0.0023

3 0.002q

4 0.0014

5 0.0011

0 0.0013

7 0.0014

e 1'0 . 0014

9 0. 1020

1'' U.0042

11 l1.0039

12 0.0125

13 0.0123

14 0.0103

15 0. 0020

16 0.0013

17 0.0021

18 0.002"

19 0.0035

20 0.01505

21 0.0004

22 0.0210

23 0.10934

24 0.2100

25 0.194

26 0.2320

27 0.1057

SYSTEM TOTAL =

ELAPSED TIME 78.4e7

Pl 0001M NUMB EPR

REGION FISSION1S

0.8172SE-04

2.67107E-03

2. 98939E-03

1. 43671E-03

1. 08995E-03

1 . 31323E-03

I. 37623E-53

1 . 42902E-02

1. 99323E-03

4 . 2310 9E-03

90.IEO98E-03

1. 27480E-02

1.24965E-02

1.04777E-02

1.99127E-03

1. 36728E-03

2.15716E-03

2. 93392E-03

3.57281E-03

I. 52983E-02

8. 59775E-03

2.21960E-02

9.51206E-02

2.23163E-01

2. '3202E-MSI

2. 67571E-Sl1

1. 07700E-01

1. 51892E-+ .33

03 MI IUTES

88142DT7IAOC

PERCENT
DEVIATION

1.4853

0.4950

0.3705

0.4812

0.3473

0.2603

0. 2504

0.2047

Oý. '6013

0.2651

0.3194

0. 3095

0.2955

0. 3974

0.4905

0.7060

0.7810

0.5512

0.3006

0.5722

0.4063

0.2289

0.1811

0.1732

J. 1754

0.2045

u. .124 0

ABSORPTIONS PERCENT
DEV IlAT 1014

1.04545E-03 1.4920

2'.13243E-03 0.4103

1.42941E-03 0. 3050

7.46236E-04 0.4900

7.63441E-04 0.3447

1.14364E-03 0.3140

1.31768E-03 0.0202

2.03957E-03 0.5155

4.33217E-03 0.4412

7.67793E-03 0.4133

1 . 780409E-2 0.3152

1 . 02040E-02 0.13402

1.77071E-02 0.3510

2.39434E-02 0.2901

2.93100E-03 0.7563

1.80805E-03 0.6100

1.764370-03 0.8976

1.98813E-03 0.8501

2.71908E-03 0.7157

1.143110E-O2 0.3683

5.91742E-03 0.5320

1.56538E-02 0.3701

8.12793E-02 0.1547

2.08073E-01 0.1064

1.94962E-01 0.0q78

2.64169E-01 0. 0091

1 .0243E-01 0. 1501

1. 02023+0 C 0. 0424

SKIPPIIIG

LEAKAGE PERCENT
DEV I AT ION

1.09401E-06 100.0000

0. O0000E+00 0.0000

4.14554E-00 70.9381

0. 000000+ 00 0. 60000

0. 000000E+00 0. 0000

4 . 51767E-06 70.8510

2.16748E-06 100.0000

0. 0000OE+00 0.0000

0. 00000E+00 0. 0000

0. 000000E+0 0. 00000

0. 00000E+00 0. 0000

0. 00000E+00 0. 0000

0. 00000E+00 0.0000

0. 00000E+00 0.0000

0. 00000E+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0. O0000E+0 0. 0000

0. 00000E+00 0. 0000

0.00000E+00 0.0000

0.00000+E00 0.0000

0.00000E+00 0.0000

0.0000E+00 0.0000

1.08861E-00 100.0000

1.344C2E-06 100.0000

0. 00000E+00 .0000

0. 00000000 0.0000

1.52508E-05 35.9573

3 GENERATIONS
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0.9284
0.9365
60.9440
0.6527
0.9609
0. 9689

0. 9770
0.9851
0. 9932
1.0013
1.0094
1.0175
] .0256
1.03371.n318

1 .0499
1.9580

1.0661
1.0742
1.0823
1.0904
1.0985

0.9284
0.9365
0. 9446
0.9527
0.9608
c0.9689
0.9770
0.9851
0.9932
1.0013
1.0094
1.0175
1.0256
1.0337
1.0418
1.0499
1 . 0580
1.0061
1 .0742
1.0823
1.0904
1.0985

0.9284
0.9365

0.) 446
0.9527
0.9608
0.9689
0.9770
0.9851
0.9932
1.0013
1.0094
1.0175
1.0156
1.0337
1.C0411
1.0499

1.0580
1 .0661
1.0742
1.0823
1.0904
1. 0985

TO 0. 9365
TO 0.9446
TO 0,q527
TO 0. 908
TO 0.9(89
TO 0.97770
TO 0.9051
TO 0.9912
TO 1.0013
TO 1. 0094
TO 1.0175
TO 1.0250
TO 1. 0337
TO 1.0418
TO 1.0499
TO 1.050
TO 1.0661
TO 1.0742
TO 1.0823
TO 1.0904
TO 1.0985
TO 1. 1066

TO 0.9365
TO 0.9446
TO 0.9527
TO 0.9600
TO 0.9689
TO 0.9770
TO 0.9X51
TO 0.9912
TO 1.0013
TO 1. 0094
TO 1.0175
TO 1.0256
TO 1.0337
TO 1.0419
TO 1.0499
TO 1.0560
TO 1.0601

TO 1.0742
TO 1.0823
TO 1.0904
TO 1.0985
TO 1.1066

TO 0.9365
TO 0.9440
TO 0. 517
TO 0.9608
TO 0.9689
TO 0. 9770
TO 0.9851
TO 0. 9932
TO 1.0013
TO 1. 094
TO 1.0175
TO 1.U256
TO 1.0337
TO 1.0418
TO 1.0499
TO 1.0580
TO 1.0661
TO 1.0742
TO 1.0923
TO 1.0904
TO 1 .0985
TO 1 . 106F

FPEQUENCY FOR GEUEPATIONS 4 TO 4031

FOREOURCY FOR GENER.ATIONSO 1034 TO 403

FREQUENCY FOR GENERATIONS 204 TO 403....÷...............

............

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KEE0O V IIl 79.48760 MINUTES
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6.6.6 TRIGA Fuel Cluster Rods

This section contains abbreviated output files fi-om the most reactive nonpoisoned and poisoned

basket configurations for TRIGA fuel cluster rods as determined in Section 6.4.6. Also included

are maximnumn reactivity LEU, Figure 6.6.6-3, and revised HEU fuel mass and H/Zr ratio files,

Figure 6.6.6-4, used to generate the results in Section 6.4.6.5
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Figure 6.6.6-1 TRIGA Fuel Cluster Rods - Base Fuel Configuration - Nonpoisoned
Basket

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER -
MODULE CSAS25 WILL BE CALLED

TRIGA - FREF. FLOOD CIJIISTER.
27G0ROIPIIDF4 I1N1FHOM1EDIUMI
'FUEL
U-235 1 0.0 3.?34EE-U4 END
U-230 1 0.0 1.64K9E-05 END
ZP 1 0.0 5.4138E-53 END
9 1 t1.0 I 8.589E-03 END
920 1 0.8402 293.0 END
'CLAD, BASKET, AND CASK
SO334 2 1.0 292.0 END
'CANISTER INTERNAL MODERATOR
H20 3 1.0 293.0 END
,Z I RONIUOI N. POD
ZR 4 1.0 293.0 ENID
'GRAPHITE REFLETOR

C 5 1.0 293.0 ENDL'
'LEAD SHIELD
PB 6 1.0 293.0 END
'NEUTRON SHIELD
H20 7 IE-IS 9q3.0 END
'CASK EXTERNkAL MATERIAL
H40 8 IE-C2 293.0 END
'END FITTING FOP FUEL ELEMENT
SS304 9 0.337137 293.0 END
H20 9 SIE-D 293.0 END

'SECOND FUEL MATEPIAL FOP UN-D?-CAIISTERED
U-235 I0 0.0 9. 052980E-4 END
U-238 10 0.0 3.949480E-4 END
ZR 10 0.0 3.446510I"E-2 END
H 10 0.0 5.51442UE-2 END
'SECOND END-FITTING MATERIAL FOR UN-CANISTERED FUEL
SS204 11 0.337137 293.0 END
920 II 1E-20 293.0 END
'CASK INTERIOR MODERATOR 14ATERIAL
920 II 1.0E-20 293.0 E0ll
'NEUTRON ABSORPBER PLATE WITH BORON
FE 13 DEN=7.76 0.6717 293.0 END
C 13 DE1I=7, 0 0 i001 293.0 END
SI 13 DEN 77 I 0.033 293.0 END
MN 13 DEN- 7.70 0.0080 293.0 END
P 13 DEN= 775 0.0001 293.0 END
CR 13 DECl=7,76 2.Iq49 293.0 END
NI 13 ,EI'-=7.7u 0.120 293.0 EDO

1-0O 13 DEl=7. 76 0.073 203.0 END
B-11 13 DEN= 7. 0 3.5 ENID
N 13 DEI='7. 7 00.UI17 293.0 END
'NEUTRON ABSORBER PLATE WITHOUT BORON
FE 14 DE=. 292.0 END
C 14 DEl=7.7F 0. nufl 293.0 END
S1 14 DOS 7 E7 0 0033 293.0 END
14i 14 DEl 77 . L' C.0 02 3.0 0110C
F 14 DE0 .75 7 0. 001 103.0 END
CR 14 DEN 7. 76 ( 184q 293.0 END
NI 14 DEN'=7. 7 0.1). 193.0 END
N 14 Er=7.76 0.7 C 17 293.0n END
'FUEL FOPR RODS

U-235 31 0.0 1.46137E 0' END
U2-230• C 2.0 I LU, 5E -L4 END
1R 31 .0' 3.406 8 r 0 END
9 21 0.0 5.•26020-01 END
'CLAD INICOLCY

NI 32 0 0.028516 END

FE 13 0 0.033820 ENID
CR 21 0 0021191 E05

95/03/29 - 09:00:37 I

f 2"000399 END,
MSI '1 0 0.001308 ENS
S 2 • r,. "1"0rn2- E D
SI 0.001703 END
CU 22 cl (.0o0]560 END
AL 1).(i00'1261 END
TI 2 0 r'.0001050 END
'CASK INTERNAL MODERATOR
H20 23 1.00-'' "93.0 ERIE
'LEAD SHIELD
PF 26 1.0 93.10 END
'SNEUTFOCI SHIELD
020 27 0I -20 .2- .0 ' 10D
'CASK KYTERCIAL MATERIAL
H20 28 IE-DO 2q3.0 END
'E1ND FITTIIIC FOP FUEL FLLEMENIT
2S304 20 .4000 202.0 END
H20 29 DEN=.5031 1.0E-20 203.0 END

SASKET, ACID CASE 0E0E TO LOOK AT HOW THIS IS USED
'AL FUEL HOLDER
AL 30 1.0 20-.0 END
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END CO3IP
MORE DATA
RESD-l CYLINDERP 0.6477 fAlJ{(21=.39
END MORE
FRIOA - FPEF. FLOOD CA11ISTEA
READ PAEAN TMIE-170.0.9 GE.E=I03 -PG='%0-0 PUS-YES ELT-hE'
TEA-. -0 END P3P-AJ4
READ OROM
UNIT 1
-0=1-'TFIGA FUEL (DMEARED)
CYLINIDER 1 1 7.96:3 9L' Y59 9.0So
ULNIT 5
CON=- 'ý. in 38 dth / 5.-'q in Th-akorss DIVID[ER CEIITEP STACK (SEALED)

CUBOID 5 1 2F4.2672 0.71 -:
UNIT 6

COM- '3. 38 in WIdEh / 0.14 -in Thiones DIVIDER OATSIER STACK (SEALED)

BUNSOD 2 1 3FP4.267-1.( Rq, ".''0 +4 -R.I5

UN IT 7
COM- 'SEALEDE CANISTER '
CYLINDER 3 1 3.96C4 +6't'.96
HOLE 1 0.0 0 ). 'I.
CY7LINDER 2 1 4.125 +63.5 1
CYLINDER 12 1 4.1275 +74. -

UNIT 1,
0OM-'TRIOA ELEMENTS Ill Top ir -3.3 in OPERNING J SEALED)
CUHOID 17 1 2P4.7- SPR

ROLE 7 6.6 '. 1397. 6.6

UIJIT IS

COM- 'TRIGA ELEMENTS IN cttoum 0f . an 1in 1RENIG (SEALED)'
CUBOID 11 1 2P4.2"75 194.3. 74-

HOLE 7 9.o -0.1397 0.9

UNIT 12
COM=-TRISA ELEMENTS III Dottom Right o.3 in OPENING {SEALED)
CUBOI, 1' 1 2P4.7672 'P4.SR 672 74.-,
HOLE 7 +9).1397 -9.1397 r,"

UNIT 13

COM='TRIGA ELEMENTS INI Top Ki~ht of F3.- ii REIIINIG (SEALED)'
CUBOLD 12 I 2P4.2R7- 'P4.267F +74.-q 5
HOLE 7 +0.135,7 +0.1357 U.O
UNIT 14
COM= 'TRIOA ELEMENTS INI Botton Left of 3 on -3.36 in OREIIIIIG (SEALED)'
CUBOI, 12 17P4.2671 24IF + -9..55

HOLE 7 -9.1397 -9.1357
UNIT 15
COM='TRIGA ELEMENTS IN Top LefL of 2.' in : 3.39 in O'ENING (SEALED)'
CUBROID ST I 2P4.267` 2P4.I-.19
HOLE 7 - 7.1797 +,.1397 0.0
UINIT i6

CONM-'TRIGA BASKET 3.39 it ' 3.3P an CIETEE. ORPEIiN (SEALED')

C 1U 11 1 2P4.2671 IF4 . 7' +74.1 -. 55
UINIT 17
COM- 'HORIZONTAL -A 9015S011 -HERT + WATER
CU005I0 1 1 IP3.8227 9.31 E. +- - -

CUBOID 14 1 TP4.140' 0. 3175 0 7
CUROID 1' 1 2P4.2A72 0.317 I.I +74. -
UhIT 16

0OM- 'HOPIZONTAL 3-5 POISON SHEET + KWATE'
CUOID 13 1 2F3.E27 6.3175 "' 0 P241'

CUBOID 14 1 2P4. 149 . '179 0. P : 114 1.1
CUBOID 11 1 IF4.IA7I 6.3175 -',0 Cp, 7'

UNIT 20
COMN-'CENTER COLLINII OF THREE OPENII)I' -' P ir plate IDEALEE')

AREýAS 1 -4..,72 -13. 5 2-P .-5
REPLICATE I 4R1E.711 A''

UNIIIT 21
COP- ='LEFT OUTSIDE COLUMNII OF TO ''AENIIIOF I','l. in plate (SEALED)
APA -4.7 -5
REPLICAITE 2 1 '. ' ,''3•7'4-ý .F'' 1'4: AP.'' '

UNIT
'OM-'FIHTS OUTSIDE COLU01 OF TWM' , YEI*IriS 1.. inae {SEALEDE)
AFPFAY 3 -4. '1- 7
REPLICATE 3I S.3049 0.

UNIT 30
C01-'NAC-LWT TRI'A BASKET (SEALED,
CYLIIIDER 12 1 17.1 474
HOLE 20 0. _.0 0.0
HOLE '1 - .2457 5.0 ,.0
HOLE -1 '- 9. '457 0. 0.)
CYLINDER 2 1 ' 0I'I1'. ` 74 - .:-17O
CYLINDER P r 1 7.464

5 
-+74 -8.

CYLINDER I 1 6 .1, +74
TL I NDE P. a 4c-72-'7 +74--} -11: . .

CYLINDER 7
CYLINDER I 1 4' -'-R1 +71
CUR-DIEý P 1 49P121.' .9 0

UNIT 41
*0D-- 'TRIGA FUEL ELEMENT'
C7LIIERA I1 1 0 F47 • 4
CTLIIISEF. 1 1 0 .O934 4--7.94
C'fLIIIDEE 29 1 '' R-n+34 4,.4 33.0

UNIT 42
COM- .'OFIOIITAL P0- 1 FOIOl SHEET + WU-TEN
SORDID 13 1 2F3.227 9.3175 9.' .5.25& -2--.14I

CUBOID 14 1IFP4.1491 0 .3175 9.9 23.5ý -23.'4

,TJEOID II 1P4.19729.3175 1.5"P 4-.4- -37.,4

IJNIT 45
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'OM= ' IVI DEP O-ETEF. STACK'
1uIE ' 1 F .27 0 .7112 .0 40.4. -33.34

I11IT 4
'11- E['I 16DEF 'TSIE ,( STA*

?U BIEF' I 6 68I. ý C.C896 .0 43.40 -30.04
UIIiT 410'
C4-'TPI, 1'.FUEL ELEIHEUTS Ill AL TUBE, :ENTEREE'

OfLIIIDEE . .40 -33. 14

H'LE 41
LINI ER 3(F ] 9, 43. - 3. 4

IIIT 411

M-41 F'TPI FUEL ELEMENTS III AL TUBE, PIGHT'
C'LII1DEER I .51 43.48 -33.04

H3_1LE 41 1 1
LIIIDEP 1 5 4 .4 -33.04

UINIT 41

COM-'TPRI'A FUEL ELEMIIETS IN AL TUBE, LEFT'
'-YLIII['ER P, 1 u 'JUSi" 43.43 -33.04

HOLE 41 ' "11'7 U. U 6.
L'LINDER I' 1 '.' 5-5 4- 4e -33.6 4

UNI1T 413
-'' TI IG"A FUEL ELEMENTFS IN AL TUBE, TOP'

FYLINDEE 3 1 C '4513 43. 41 -33.3-14
HOLE 41 8.0 I 1.31l 3 .UU
CYLINDER 30 1 0.0523 43.41 -33.34
0112IT 414
CO'M-'TPIGA FUEL ELEMIENTS III AL TUBE, BOTTOM'
CYLINLEF 23 l1 1.1851% 43.48 -33.0(4
HOLE 41 0.3 -_.11 `7 0.0
CYLINDER 00 1 C.9125 43.4e -33.C4
UNIT 418
F1N-'TFIGA FUEL ELEMIENTS III AL TUBE, TOP BIGHT'

'ILI NE F. 1 .80. 518 43.48 -33.04
HOLE 41 f.O'4 0. 82C H .3
CYLIIIDEP.00 I .0.525 43.43 -33.04
UNIIT 413f-
CONM-'TRIGA FUEL ELEMENTS Il Al TUBE, TOP LEFT'
C'LINDEP 1I 0 93511 43.48 -43.04

BOLE 41 -0.0'26 u.88-2 3.3
,?LIIIE 06EP 1 ' .5 5' 43.41 -33.04
UUIT 417
'OM-'TFIGA FUEL ELEMENTT IN AL TUBE, BOTTOM BIGHT'

CYLIN ER 13 E 1 3. B"5 1 43.41 -U3.04
HOLE 41 3.' - 3.3; 0.0
CYLINEDER 33 1 U.'5'U4 43.48 -33.04
0l I1T 418
COM-'TPIGA FUEL ELEMENTS III AL TUBE, BOTTOM LEFT'
L'LIIDEER 23 1 '' RHH1U 4'.49 -33.34
HOLE 41 - 1.,8 -i'.0 _,5 0.0
CYLINIDEP 30 1 '.' 5255 4 .40 -33.04

UIIIT 4'3
,11M= ' AL
_UBC0 ID

HOLE
HOLE

HOLE
HOLE

H'3LE
HOLE

BO LE
HOLE
HOLE

HOLE
HO1LE
HOLE
36'LE

H:C L E

HOLE

HO1LE

TUBES WITH TPIkA FUEL, IN FUEL INSERT, CENTEP OPENING'
P 1 404 15q 43.48 -33 14
41' -(.575 2-857C
412 -H 0525
41 .'' 525 5 2.857C
41'6 1857. -1.8576 A
411 '_.576 -3 %._ 5 I

415 - .9525 -0.9525 C,
416 .9 5 -Il 5 5 I.

41'2 H. §5 t HI] 95S 0

411 - .3571 B.955 0 8

4L 7,, 1, q557 -•55 8
417 U 9' '5 0. 95 '

- ). q5 _5 C

417 -. 857C 1 .8576 3
424 -0.525 2.8576
414 0.5 5 . 0
414 H.8575 5.5

7
C'

'?UBO] 23 1 4P4.1529 47 -334 4
' HE- F 4.1 II ABOVE ''''''

U31II 4 -I
'-i'l-.Al TUBES WITH TI GA FUEL, IN FUEL INISERT, HOTTOM OPENING'

' 'IB I 4F'4 152q 47 48 -33. 0)4
HOLE 415 - 57 .5
H LE 41 - . 5 537C. 1)
HOLE 414 .7
H3LE 41 E " S7 76 0
HOLE 411 - .'57' - 5 U5

OLEC_ 415 -0. 955 -0 98q25 0
H41_ .5 5 -0

LE 41r - 5 0 .9525
H414 HC5 E 3455 UHL .1 8. 52 I19 25

HOLE 4 ' 5 . 25
H fE41 E54 ' 5 0 L 37 5H O 1L E 4 4 -1 ) q 5 2 f.8 7 , U

HLE41' . 7 1HO.-LE 417 -2. 57, 7 .57C

HOL E ' 1 1 404 10'' 4 2
OHLE F 4. 1I 7H V

UII E. 412

1 M-='AL TUEE2 WITH TPIGA FUEL, III FUEL INSERT, TOF OPENING'
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CUBOID 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8576 -2.9576 0

HOLE 413 -0.9525 -2.8576 H0

HOLE 413 0.9525 -2.H576 0
HOLE 416 2.8576 -2.8576 H

HOLE 411 -2.8576 -0.9525 0
HOLE 415 -0.9525 -0.9525 0

HOLE 416 0.9525 -0.9525 0

HOLE 412 2.8570 -0.9525 0
HOLE 421 -2.8570 0.9525 0
HOLE 417 -0.9525 0.9525 0

HOLE 412 0.9525 0.9525 0

HOLE 412 2.9576 0.9925 9
HOLE 417 -2.8576 2.8576 0
HOLE 414 -0.9025 2.I576 0

HOLE 414 0.9-25 2.9576 0
HOLE 410 2.0076 2.9576

CUB0ID 23 1 464.1592 43.40 -33.04
' CHECK 4.1 CM ABOVE .................
UNIT 422
COM='AL TUBES WITH TRIGA FUEL, INl FUEL IJSEFT, BOTTOM LEFT OPENING'

0UBOID 23 1 4P4.1526 43.48 -33.04
HOLE 415 -2.8576 -2.9576 0

HOLE 413 -0.9525 -2.E576 0

HOLE 413 0.9525 -2.9576
HOLE 416 2.8576 -2.0576
HOLE 411 -2.857r -0.9525 0

HOLE 415 -0.9525 -0.9025 0

HOLE 416 0.9525 -0.9525 0

HOLE 412 3.8576 -0.9525 0

HOLE 411 -2.8576 0.9525 0

HOLE 417 -0.9525 0.9525 0
HOLE 418 0.9555 0.9525 0

HOLE 412 2.8579 0.9525

HOLE 417 -2.9576 2.5576 0
HOLE 414 -0.9525 2.8576 0
HOLE 414 0.9525 2.8576 0

HOLE 418 2.1576 2.6576
0UBOID 23 1 454.1529 43.48 -33.04

* CH6CK 4.1 CM ABOVE... ....

UNIT 424
COM='AL TUBES WITH TRIGA FUEL, 26 FUEL INSERT, TOP LEFT OPE0ING'

CUBOI' 23 1 4P4.1529 43.48 -U3.04
HOLE 415 -2.5570 -2.5576 6

HOLE 413 -6.9525 -2.8576 0

HOLE 413 0.9525 -2.8570 0

HOLE 416 2.c570 -2.6676 0
HOLE 411 -2. k57, -0,.9520 '

HOLE 415 -0.9525 -0.0025 H

HOLE 416 0.9525 -0.9525 0
HOLE 412 2.8570 -0'.9525 0

HOLE 411 -2.8574 0.6525 0

HOLE 417 -0.9525 0.9525 0

HOLE 412 0.9525 C,.9536 0

HOLE 412 2.8576 0.9525 0

HOLE 417 -2.5876 2.8576 E
HOLE 414 -0.9525 2.9576 (

HOLE 414 0.9525 2.9576 0

HOLE 418 2.9576 2.8570 0
6U5901 23 1 4P4.1529 43.48 -33.04

* CHECK 4.1 C6 ABOVE . ..................
UNIT 425
COM= 'AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING'
CUBOID 22 1 4P4.1529 43.48 -33.04

HOLE 415 -2.8576 2.657r 0
HOLE 412 -0.9525 1.8570 0

HOLE 413 0.6525 6575 H

HOLE 416 3.8576 7 857 0

HOLE 411 -2.9576 0 9525 0
HOLE 415 -0.9525 -00525
HOLE 416 0.95'5 -0.9525 0

HOLE 412 2.570.5 0
HOLE 412 -2.0570 0.95 0 0
HOLE 417 -6.9525 0.9525
HOLE 41e 0.0525 0-55 0

HOLE 422 2.u57 , 0

HOLE 417 -2.5576 ' r.5 ' 0

HOLE 414 -0.9025
HOLE 414 (.9925 2.H57,
HOLE 418 2.8570 2R7 0

60601 _ 23 1 4F64.252 43.48 -12:04

* 60669 4.1 0M ABOVE ........ .... ....

UNIT 426

COM=N'L TUBE' WITH TRIGA FUEL, III FUEL INSERT, TOP RIGHT OPENING'

606016 23 1 4P4.1529 43.46 -3 4
HOLE 415 -2. 57 6 -2.570 0
HOLE 411 -0.:9525 '2.8570 0

HOLE 412 0.525 0570 H

HOLE 416 2.8570 -4.576 0

HOLE 411 -2.8571 -5 9525 0
HOLE 415 -0.5. 5 0.9525 0

HOLE 410 0.5525 u0.6525 0
HOLE 412 2.6576 0 955 0
HOLE 411 -2.9576 H 95'5 0
HOLE 417 -0.6525 0.9525 0
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HOLE 418 0.9525 0.9525 U

HOLE 412 2.8576 0.9525 0
HOLE 417 -2.8576 2.8576 0
HOLE 414 -0.9525 2.8576 0
HOLE 414 0.9525 2.E576 D

HOLE 418 2.8576 2.8576 0
CUBOIE0 23 1 4P4.1529 43.48 -22.04
UNIT 430
CO4='FUEL INSERT INI, CENTER OPENN1G'
CU9OID 22 1 494.2672 43.48 -23.04
UNIT 431
CC= 'FUEL INSERT IN, BUTT OPENING'

CUBOID 223 494.2672 43.48 -33.04
HOLE 421 0.0 -0.1143 0.0
UNIT 432
-M4='FUEL INSERT IN, T OPENING'
00BOff, 22 1 404.2472 43.48 -32.54
HOLE 422 0.0 5.1142 0.0
UNIT 432
00M='FUEL INSERT TN, BOTTOM LEFT OPEI0ING'

0UCU0D 23 1 494.2672 43.48 -33.04

HOLE 423 -0.1143 -0.1143 0.0
UNIT 434
COM=' FUEL INSERT IN, TOP LEFT OPENING'

CUBOID 23 1 4P4.2672 43.48 -33.04

HOLE 424 -0D.1143 0.1143 0.0
UNIT 435
COM='FUEL INSERT IN, BOTOM RIGHT OPENING'
00BO9D 23 1 494.2672 43.48 -22.04

HOLE 425 0.1143 -0.1143 0.0
UNIT 436
COM-'FUEL INSERT IN, TOP IGHT OPENING'
CUBOID 23 1 4P4.2672 43.49 -33.04
HOLE 426 0.1143 0.1143 0.9

UNIT 440
COM='CENTER COLUMN OF THREE OPENINGS'
ARRAY 41 -4.2672 -12.5129 -33.04
REPLICATE 2 1 4R0.7112 290.0 1
UNIT 441
CON-LEFT OUTSIDE COLUMIN OF TWO OPENINGS'
ARRAY 42 -4.2672 -8.8392 -33.04
REPLICATE 2 1 0.0 0.3408 2R0.3408 2R0.0 1

UNIT 442
COM='RIGHT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 42 -4.2672 -8.8392 -32.04
REPLICATE 2 1 0.3408 0.0 290.348 2 10.0

UNIT 400
rOOM= '28 TPIGA FUEL ELEMENTS IN EACH LWT BASKET'

CYLINDER 25 1 17.1500 43.48, -33.04S
HOLE 440 0.0 0.0 0.0
HOLE 441 -9.2407 0.0 4.0

HOLE 442 +9.2457 0.0 0.0
CYLINDER 2 1 18.9103 43.485 -33.045
CYLINDER 26 1 33.4645 43.485 -22.045
CYLINDER 2 , 26.5188 43.485 -23.045

CYLINDER 27 1 49.2227 43.495 -33.045
CYLINDER 2 1 49.8221 43.485 -33.045
CUBOID 28 1 4P121.92 43.485 -33.045
UNIT 80
CO= 'SIMPLIFIED LID STRUCTURE NAC-LWT'

CYLINDER 2 1 36.S1HN 2914.1251
CYLINDER H I 49.8221 2P14.1251
CUHOID 8 1 4P121.92 2P14.1351
UNIT el
COM='SIMPLIFIED CASK BOTTOM STRUCTURE IIAC-LWT'

CYLINDER 6 1 26.3525 2P3.81

CYLINDER 2 1 36.6198 +13.97 -12.7
CYLINDER H 1 49.8221 +13.97 -12.7
CUBOID 8 1 4P121.92 =13.97 -12.7
GLOBAL UNIT 82
COM-'STACK OF 5 BHSKETS III CASK'
ABR.5 20 -121 92 -1-1 92 -221.3
END GEOM
REAL, ARPA•Y
ASA=I J02=1 NUY NUi NU0=1 FILL 10 5 16 5 11 END FILL
APA-2 IU4=1 IIUY=3 NUZ= FILL 12 6 12 I ED FILL

-A0-3 NU=1 UY=3 lUZ= I FILL 1' 0 14 END FILL
0AR=41 1UN=I NU5 SIU' 1 FILL 422 10 430 41 431 E14 FILL

AA=42 1U0=1 1UY 23 NU7=1 FILL 430 46 435 END FILL
APA=42 NU]=I IIUY== N 4IIUZ FILL 434 40 433 ENS FILL
A.•A=20 4402=1 NUt=1 NZ=7 FILL 01 20 32450 20 00 END FILL

END 1)AR BA'
READ BOUNDS ALL=MIR EN61 BOUNDS
READ PLOT
TTL= '2-Y PLOT OF CASK (CANlISTER ELEVATION)'
2CR-YES PIC=MAT LPI=10
Uý':_-1.0 VD04=-1.H0 NA, =800
YUL=-50.0 YUL=50.0 ZUL=549.352
XLR=50. 0 YLR=-50.O0 ZLR=149.352 END

TTL- '2-Y PLOT OF BASKET (CAIJISTER ELEVATION)'

SCR=YES PIC=MAT LPI=10
UA0-I .0 VDHOI=-l. NA00.=800
YUL--17.2 YUL=17.2 ZUL=149.352

-LR=I7.2 YLR=-17.2 ZLR=I4H.252 END
TTL..'-Y PLOT OF BASKET (CAVITY MID PLAN11E)
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SCRP-',ES PII-MAT LPI-10
UA:=I. 0 VDN--.1.O NAX:=800

'UL -1. YUL-17.7 ZUL=O.O
'LR-17. LR--7. ZLR-0.0 END
TTL I PLOT OF CENTER OPENING (CANISTER ELEVATION)
SCP- ES PIC=E-MAT LPI-10
O i:'-:- t . 0 V 1,N = -1 . N O A " =8 0 0

EUL=-7.0 YUL-7.0 ZUL=I49.352
LF:=7 'f RLP--7.0 ZLR=.149. 352 END

TT7="< FPLOT OF PEPIPHERAL OPENING (CAVISTER ELEVATION)
SC-P 'ES 'IC=MAT LPI=10
UAT:= I VLDIN--.0 IIAY:=SP0

:UL--7." "TUL=1.0 ZUL=149.352
LR-7. 0 7LP=4.0 ZLR=149.352 END

TTL='Y Z PLOT OF BASKET (CENTER OF FUEL ELEMENTS,CANISTER ELEVATION)*
SCEP ES PI,-RAT LPI=I0
VI*-lP.0 W 1DN=- .O 11-=8S00

NEUL-.. 12 EUL--4.P 0 ZUL=16r.69
LP-.1£ YLP=-4.5 ZLR=1I2.011 END

TTL PLOT C'F BASKET (CASE)
SCR YES PIC-MAT LPI=I0
Vi =. 1 I0 WD-1l-1.0 NAPJX=800

L- 1 UL=-51 -UL=220.0

"LR=P. 1 ELP-+E LTLP=- 220.0
EN"D PLOT
EIID DATA

SECONDARY MODLLE 050550 HAS BEEN CALLED.

MODULE OOOPU8 IS FINISHED. COMPLETION CODE 1. CPU TIME USED 1.38 (SECONDSL)

SECONDARiY MODULE 000002 HAS BEEN CALLED.

MODULE 1751702 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 15.38 (SECONDS).

SECOIINDA.PI MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 309.67 (SECONDSN.

MODULE CSAE25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 327.58 (SECONDS) .
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

... PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ESGO

LIBRAPY: G: \SCALE43\WIINNT\SEXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAMEE: SCALE-PC

DATE OF EXECUTION: 01/04/99

TIME OF EXECUTION: 16:37:03

.. .. . .. . .. . .. . ... .. .. ..
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* PROBLEM GEOMETRYi.*'

11- IFINfITE HGMOGENEOUS MEDIUM.
MFUEL 1 MII:XTNP.E NO0. OF THE INIFINITE HOMOGENEOUS MEDIUM

... SPECIAL PAPADIETERS ..

I Cl
REF
EPS,
PTC•
EEL
ION
HAL
DY
DZ
I PN
FRO
FWR
MS}H

MLV

REE

8 ORDER OF ANGULAR QUADSATURE
EU INNER ITRERAT I OGE MA':IMUM
2E OUTER ITERATION 1 M0XKIHUM

1.00000E+0U SIZE FACTOR FOR SPATIAL MESH
1. NUNUNE-GI OVE/RALL PROBLEM CON'VERGENCE
1 .UNUNUE-GI SCALAR FLUE CONVERGENCE
1.42U89E+00 BUCKLING FACTOR

U THERMAL UFSCATTER SCALING
FINE BALANCE TABLE PRIN1T FLAG

N.U00U0RE+N BRUCKLING HEIGHT
0. 001N00E+00 BUCKLING DEPTH

0 DIFFUSION COEFFICIENT OPTION
0 LOGICAL UNIT NUMBER TO READ FLUX GUESS

-1 LOGICAL UNIT NUMIBER TO WRITE FLUE': GUESS
2S00 1 NUMBER OF INTERVALS FOR RES. INTGRTNS

2 MAN' LVALUE FOR RES. I NTGRTNS
0 LOGICAL UNIT NUMBEER TO WRITE ANISN LIB

El MIXTURE WITH SPECIAL RESONA.ICE CORRECTION
CYLINDER GEOMETRY FOR SPECIAL RESONANCE CORRECTION

6.4770SE-01 DIMEIISION (LBAR) FOR SPECIAL RESONANCE CORRECTION

DANCOFF FACTOR SPECIFICATION
MIXTURE FACTOR

21 R3887q
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....................... ,. ...................................... .. . . . .. . . .......... . ............. ........

TRIGA - PREF. FLOOD CAIISTER

.. .. . .+. . . . . . . . . . . . . . . . . ....................... ......................... ......... -.... ........

....... DATA LIBP.R'R INFOPRMATION -... ....

N UNIT VOLUME ...
NUMBER DATA SET SAME NAME UNIT FUNCTION ...

89 G:\scale43\DATALIB\FT89FO01 STANDAR[D COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 D:\projects\triga\mev\moddens\fi:-:ou_8_ala\FT SHORT CROSS SECTION LIBRARY

90 D:\projects\triga\mev\moddensk\fi:.:u_ _ala\FT INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89F01 R 1

* LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBARYf
637 STANDARD COMPOSITIONS, 490 NIUCLIDES

90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBPARY DATA ...

UNIT NUMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82F001

LIBRARY TITLE: SCALE 4.2 - 5? GROUP NEUTRON GROUP LIBPARY
BASED ON NDF-B VERSION I DATA

COMPILED FOR URC 127/69
LAST UPDATED 06/12/94

L.M. PETRIE - ORNL

........ r, IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KEIO V PAPRAMETER DATA ........

.... .. DATA PEADING COMPLETED -1--.....

........ 11 ISO'S WERE USED FREPER.ING THE KEDO V INFUT O ATA ........

........ 1) IO'S WERE USED LOADINIG THE KENO V DATA ........

........ 0 IO'D WEPE USED LOADING THE DATA ........

0 ID'S WERE USED CHECKING THE DERO V GEOMETRY DATA ........
RESTART DATA HAS BEEN WRITTEN OD UNIT 95 --

........ 0 ITO'S WERE USED WPITITG THE EEITO V - CE-AS DATA ........

........ 0S IO'S WERE USED PROCESSING DEADS ITPUT DATA ........
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PROGPA4 VERIFICATION INFOPRATION ....

CODE SYSTEM: SCALE-PC VERSION: 4.32

PROGPAMc: ou0009

CREATION DATE: c03/,8/9..

VOLUME: ENGR

LIBPkAP.Y: G:\SCALE43\WITNN1T\EBE

EPODUCTION CODE: BENOVA

VERSION: 3.1

**OBICAME : SCALE-PC

DATE OF EXECUTION: 01/04/99

TIME OF EXECUTION: 16:37:21
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TRIGA - PREF. FLOOD CANIISTER

....... NMOERIC PARAMETERS

... TME MA-X'IMUM PROBLEM TIME (MIN) 170.00 li

TBA TIME PEP. GENERATION (MIN) 2.00

'EIl NUIIMBER OF GENES.ATIONS 253

IlPG NUMBER PER GENERATION 500

*N* NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION SUMBER I

RES GENERATIONS BETWEEN CHECKPOINTS 0

XID IIUMIBER OF EXTRA 1-D CROSS SECTIOHS 1

IIBK NEUTRON BANK SIZE 525

<(l NB EXTP.A POSITIONS IN NEUTRON BANK 0

INFB FISSION BAINK SIZE 500

XFB EXTRA POSITIONS IN FISSION BAIIK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE .S50Ho

WTH WEIGHT HIGH FOR SPLITTING 30000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

R1ND STAPTING P-AIIDOM SUMBER BBB827100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT N 512 -.

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINAPY DATA INTERFACE YES

NAC Inern tinal6..........6.................. .....4 ... ..........
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TPIGA - PREEF. FLOOD CJJIUTER.

LOGICAL PAPAkMETERS

PUll

FLX

SMU

MKU

CEU

FM4U

MKH

CKH

FMH

HHL

AM-.:

XS1

XB2

KAP

PKI

PiD

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UDIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUM4BER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIOIIS

PRINT MIXTURE AINGLES & PROBABILITIES

PRINT FISSION1 SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

DO

NO

NO

NO

NO

NO

NO0

140

NO

NO

110

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TEK

PLOT PICTURE M`AFP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION CROUP

COMPUTE MATRIX E-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

FRINT FUSS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRIINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

110

YES

NO

NO

NO

110

NO

NO

NO *

NO110 *

NO

NO

NO

NO '

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

...... DATA READING COMPLETED . . .......
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TRISGA - PREF. FLOOD CANISTER.

....... ADDITIONAL INFOP3AATION

NUMBER OF ENERGY GROUPS

SO. OF FISSION SPECTRUM SOURCE GROUP

ID. OF SCATTERING AN1GLES IN ESECS

ENITRIES/NEUTROS IN THE NEUTRON BAN1K

EIITRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

27

26

19

15

100

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL S

NUMBER OF UNITS IN THE GLOBAL Y

NUMBER OF UNITS IN THE GLOBAL 7

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

M-ARIMUM HOLE NESTING LEVEL

DIR.

DIR.

DIR.

YES

25

YES

YES

140

4

YES

7

2

87 USE NESTED ARRAYS

150 NUMBER OF ARRAYS USED

43 MAXIMUM ARRAY NESTING LEVEL

+X BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION BIB

+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

+Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR
..... .... ..... .... ..... .... ..... .... ..... .... ..... .... ..... .... ..... .... ....

A P ARRApi Y
* NUMBER

25 GLOBAL

41

UNITS IN UNITS IN UNITS INI NESTING
X DIR. Y DIR. Z DIR. LEVEL

1 5 1 2

3

3

2

2

42 1 3 1 2

43 1 3 1 2

........ 0 IO'S WERE USED LOADING THE DATA ........
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TRIGA - PREF. FLOOD CAIJISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UDITS UTILIZED III THIS PROHLEM
SUM I DPEGIOII

TRIGA FUEL (SMEAPED)

I TYLIIIDES 1 1 RADIUS = 3. 9623 + 9 - 60.959 -Z = 1.005000E-03 CENTERLINE IS AT 2 = 0.1"001o0 Y= 0. 00n000

----- UNIT 5 ----

3.38 IN WIDTH / 0.28 IS THICKNESS DIVIDER CEIITER STACK (SEALED)

I CUBOID 2 1 +K = 4.2672 -x - -4.2672 +Y = 0.71120

----- UN4IT r ----

3.38 III WIDTH / 0.24 I11 THICKNESS DIVIDER OUTSIDE STACK (SEALED)

I CUBOID 2 1 +< = 4.267- -Y = -4.2672 +Y = US.D966

-Y - 0.00000 +Z = 74.290 -Z - -8.2550

-Y 0.005000 +2 = 74.290 -2= -9.2?55

UNIT 7

SEALED CAIISTER

I CYLINDER

HOLE ]lSHBER

2 CYLINDER

3 CYLINDER

3

I

2

12

1 RADIUS = 3.9624

AT 2 = 0.00000

1 RADIUS = 4.1275

1 RADIUS = 4.1275

+Z

Y

+Z

+Z

60.960
ED. 005o

0. 5000O

63.500

74.290

-Z = 0.00000

Z = 0.00000

-Z = -1.2700

-Z = -8.2550

CESTERLINE IS AT X = 0.00000

IS UNIT NUMBER I

CENTERLINE IS AT 2 = 0.00000

CEIITERLINE IS AT X = 0.00000

Y - 0.00000

Y

Y

0.00000

9.00000S

----- UNIT 10 ----

TRIGA ELEMENTS IN TOP OF 3.38 INI 2 3.38 II1 O 1ENING (SEALED)

1 CUBOID 12 1 <K = 4.2672 -, - -4.2072 +Y = 4.2672

HOLE (NUMBER 2 AT = S.001050 Y = 0.13970 Z = 0.00000

-Y = -4.2F72 +2 = 74.290

IS UNIT NUMBER 7

-= -0-.2550

TRIGA ELEMENTS Ill

I CUOID

HOLE NUMBER

BOTTOM OF

12 1

3

----- UNIT 11 -----

3.38 IN X 3.32 11 OFENING (SEALED)

+2 = 4.2672 -2 = -4.2672 +Y = 4.2672 -Y = -4.2C72

AT 2 = 0.00000 Y =--9.13970 Z = 0.00000 IS UNIT NUMBER
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIFTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+Z = 74.290 -Z = -8.2550

MEDIA BIAS
NIOM I DREGION

----- UNIT 12 ----

TRIGA ELEMEIITS IN BOTTOM RIGHT OF 3.38 IN I 7.20 IS OPENING (SEALED)

1 CUBOID 12 1 +X = 4.2072 K -: -4.2072 -S = 4.2C72

HOLE (0.1ER0 4 AT 2 = 0.13970 Y =-0.13970 Z = 0.0000U

----- UNIT 13 ----

TRIGA ELEMENTS IN TOP RIGHT OF 3.38 IN X 3.30 I15 OE1lI(G (SEALED)

1 CUBOID 12 1 +" = 4.2672 - = -4.2072 +T = 4.2(32

HOLE NUM4BER 5 AT X = 0.13970 2 = L.13970 2 = 0.00000

UNIT 14 4 ---

TRIGA ELEMENTS III BOTTOM LEFT OF 3.320 I2 :' 3. 3P III OPEIIING (SEALED)

-i - -4.2C72

IS UNIT NUMBER

+Z = 74.290 -Z = -5.2559,

-'= -4.2672

IS UIIIT NUMBER

+Z = 74.290 -Z - - 8.550

1 CUBOI[D 12 1 +2: = 4.2672 -Y - -4.272 Y = 4.2672

HOLE NUMEER 0 AT 2 =-0.13970 ' -- 0. 1970 Z = 0.00000

-i = -4.2672 -Z = 74.290 -Z = -8.29590

IS INIT NIUIMBER 7

----- UNIT 1s ....

TRIGA ELEMEIITS IN TOP LEFT OF 3.32 IN ?: 3.37 IS OPENING (SEALED)

I CUBOID 12 1 -S = 4.2672 -Y- -4.2-72 +S = 4.2672 -4-C72 +Z = 74.290 -Z = -9.2550
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HOLE NUMBER 7 AT X =-0. 13971:1 f = 0.1397'0 Z = 0.000n03 IS UNIT NUMBER

UNIT 16 -----

TRIGA BASKET 3.33 IN X 3.30 IN CENTER OPENING (SEALED)

I CUBOID a 1 +X = 4.2r372 -E = -4.2r72 +Y = 4.2672 -Y - -4.2172

-UNIT 20 EXTERNAL TO LATTICE 1 -----

CENTER COLUMN OF THREE OPENINGS W/ 0.28 IN PLATE (SEALED)

I ARRAY NUMBER I *X = 4.2672 -X = -4.2672 +Y = 13.513 -Y - -13.513

- CUHOID 2 1 -Y = 4.9784 -X = -4.9784 +Y = 14.224 -Y - -14.224
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

7

+7 = 74.2-8 - = - 5

+Z = 74.290

+Z = 74.290

-z = -q.2550

-Z -8.2550

REGION NUM ID

UNIT 21 EXTERNAL TO LATTICE N

LEFT OUTSIDE CDLtIIN OF TWO OPENINGNS W/ 0.12 IN PLATE (SEALED)

I ARRAPY NUMBER

- CUBOID

2 +3 = 4.2672 -3 = -4.267' +3 = 8.8392

2 1 +3 = 4.2672 -Y = -4.5720 +Y = 9.1440

Y = -8.8392 +Z = 74.290 -- = -E.2550

Y= -9.1440 +1 = 74.290 -Z = -8.2550

----- UNIT 22 EXTERNAL TO LATTICE 3

RIGHT OUTSIDE COLUMN OF TWO OPENINGS WI 0.12

1 ARRAY NUMBER 3 +- = 4.2672

2 CUBOID 2 1 +3 = 4.5720

IN PLATE (SEALED)

-3 = -4.2672

-3 = -4.2672

+Y = 8.8392 -Y

+Y = 9.1440 -Y

-8.8392

-9.5 1440

+Z = 74.29N -Z

+Z = 74.290 -Z

-8.2550

-8.2550

UNIT 30

I(AC-LWT TRIGiPA BASKET (SEALED)

1 CYLIINDER 12 1 RA•IUS =

HOLE N06BER 8 AT X =

HOLE NUI-IBER 9 AT X =

HOLE NIUMBER 10 AT 3 =

2 CYLINDER 2 1 RADIUS =

- CYLINDER 6 1 RADIOS =

4 CYLINDER 2 1 RADIUS =

5 CYLINDER 7 1 RADIUS =

CYLIIIDEER 2 1 RADIUS =

7 CUBOID F 1 :': =

17.100

0.00000

-9.2457

9. 24 57

18.910

33.465

36. 519

49. 223

49.822

121.92

+Z - 74 .20

Y = 0.00000

Y = 0.00000

Y = 0.00000

+Z = 74.930

+Z = 74.930

+Z = 74.930

+Z = 74.930

+2 = 74.93,

-3 = -121.92

-Z=

Z=

Z=

Z =

-Z =

-Z =

-Z=

-Z=

'y=

-8.2550

0. ON000

0.00000

0.00000

-8.8900

-8.8900

-8.8900

-8. 890,

-8.8900

121.92

CENTERLINE IS AT X 0 0360800

IS UNIT NUMBER 50

IS UNIT NUMBER 21

IS UNIT NUMBER 22

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CEIITERLINIE IS AT X = 0.033333

CENTERLINE IS AT .= 0.33) ,03

-Y = -121.92 +3 = 74 .930

- 0.00000

u. 00000

= 0. 00000

£ - 3.800300

S- :. 0:010"

-3 - -6.90303

UNIT 41

TRIGA FUEL ELEMENT

I CYLINDER

2 CYLINDER

3 CYLINDER

21

22

1

1

1

RADIUS = 0.64770

RADIUS = 0.68834

RADIUS = 0.68834
TRIGA

-2 - 27.940 -Z = -27.940

+Z = 27.940 -Z = -27.940

-Z - 43.480 -Z = -33.040
PREF. FLOOD CANISTER

CENTERLINE IS AT 3 =

CENTERLINE IS AT 3 =

CENTERLINE IS AT X =

0 . 0002' ",

0. 00000

0. 00060

- 0. 1(01000

y= 0.00000

y - n.00000

MEDIA BIAS
IHU IDPREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 45 -----

2,IVIDER CEIITER STACE

1 CUBOID 1 -. : = 4. '72 -:3: = -4.2672 +3 = 0.71120 -Y - 0.00000 +2 = 43.4150 -- - -32.r+41

----- UNIT 46 ----

DIVIDER OUTSIDE STACK

I CUBOID 2 1 +3 = 4.2672 -' - -4.2672 -Y = 0.60960 0- .00000 +Z = 43.4'0 -Z - -33.040
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UNIT s0 ---

SIMPLIFIED LID STRUCTURE NAC-LWT

1 CYLINDER

2 CYLINDER

3 CLIROID

2 R RADIUS = 36.519 +Z = 14.135

I RADIUS = 49.U22 ±Z = 14.135

8 + = 32.92 -1 = -121.92

-Z

-Z

+y

-14 .135

-14.135

121.92

CENTERLINE IS AT X

CENTERLINE IS AT

-Y - -131.92' 'Z

U. 60656

0.00000

14 .135

Z = 0.00000

Y = 0.00000

-Z = -14.135

-- UNIT 81 -

SIMPLIFIED CASK

I CYLINDER

2 CYLINDER

3 CYLINDER

4 CUBOID

BOTTOM STRUCTURE NAC-LWT

6 1 RADIUS = 26.353

2 1 RADIUS = 36.619

8 1 PRADIUS = 49.422

8 1 +B = 121.92

+Z = 3.8100

+Z = 13.970

+2 = 13.970

-x = -121.92

-Z -3.8100

-12.70C

-12.7001

121.92

CENTERLINE IS AT K

CENTERLINE IS AT X

CENTERLIIIE IS AT X

-Y = -121.92 ±+

0.00000

0. 00000

6. 9706

12. 97C,

Y = 6.60000

Y = 0.00000

Y2 = 0.00000

-Z = -12.71o0

"• * ...... 1 1 .. .... - GLOBAL
UNIT 82 EXTERNAL TO LATTICE ..

STACK OF 5 BASKETS IN CASK

1 ARPRAY NSUBRN 26 -X = 121.92 -X = -121.92 +Y = 111.92 -Y = -121.92 +Z = 230.87 -Z = -221.30

UNIT 411

TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT

1 CYLINDER

HOLE NU•MBER

CYLINDER

23 1 RADIUS = 0.80518 +Z = 43.480 -Z = -33.640 CENTERLINE IS AT

12 AT - = 0.11670 Y = 0.00000 Z = 6.00000 IS UNIT NUMBER

30 8 RADIUS = 0.95250 +Z = 43.480 -Z = -33.04n CENTERLINE IS AT
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUN I D

----- UNIT 412 -----

X = 0.00000

41

X = 0.00000

Y = 0.00000

YO 0.06000

BEG I ON

TRIGA FUEL ELEMENTS IN AL TUBE, LEFT

I CYLINDER 23 1 RADIUS = 0.80518

HOLE INUMBER 13 AT X =-0. 11670

2 CYLINDER 30 1 RADIUS = 0.95250

TRIGA FUEL ELEMENTS IN AL TUBE, TOP

1 CYLINDEP 13 1 RADIUS = 0.96519

HOLE NUS4SEP 14 AT X = 0.0'00'

CYLINDER 36 1 RADIUS = (.95250

TRIGA FUEL ELEMENTS IlN AL TUBE, BOTTOM

1 CYLINDER 23 1 RA6DIUS = 0.90518

HOLE NUMBBER 15 AT K = 0.00000

2 CYLIIIDER 30 1 RADIUS = 0.95250

TRIGA FUEL ELEMENTS IN AL TUBE, TOP RIGHT

I CYLINDER 23 1 RADIUS = 6.66519

HOLE NRO-IEER 16 AT X = 8.26000E-02

+Z = 43.480

y = 0.0000

42 = 43.480

-Z = -33.640

Z = 0.600000

-Z = -33.040

CENTERLIVIE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 6.600000

41

= 0.600000

Y = 0.00000

Y = 0.00`00

----- UNIT 413

+Z= 43.18U -Z = -33.040

'= .11467 1 = 0.56006

+2 = 43.480 -Z = -33.040

CEIITERLIIJE IS AT

IS UNIT NUM4BER

GENTERLINE IS AT

E= 0.60600

41

X= '.00000

= (.226(2

----- UNIT 414

+= 43.480

Y =-0.11670

+Z = 42.480

-Z = -33.041

Z= 0.00000

-Z - -33.040

CENTERLINE IS AT

IS UNIT NUMIBER

CENTERLINE IS AT

X = 0.60000

41

X = 0.0800

Y= 0.00000

----- UNIT 415

= 43.480

Y = B.26006E-02

-Z = -33.040 CENTERLINE IS AT

= 000600 IS UNIT NUMBER

-Z = -33.U40 CENTERLINE IS AT

= 0.00000

41

0= .00000

Y= 0. 6000

Y= O.60602 CYLI HEF 36 1 RADIUS = 0.95250 +Z = 43.480

UNIT 416

TRIGA FUEL ELEMENTS IlI AL TUBE, TOP LEFT
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I CYLINDER

HOLE NUMBER

- C'LINDER

23 1 RADIUS = C.80518 Z = 43.480 -Z = -33.C,4 CENTERLINE IS AT

17 AT 5" =-8.260000E-02 Y = 8 2R000E-02 Z = 0.000000 IS UNIT NUMBER

30 1 RADIUS = 0.95250 +Z = 43.480 -Z = -33.040 CENTERLINE IS AT
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED INI THIS PROBLEM
HUM I D

UNIT 417 -----

= 000000

41

= 0. ('0000

' = 0.00000

Y = B. 0B000

REGIO11

TPIGA FUEL ELEMENTS

I CYLINDER

HOLE NUMBER

2 CYLINDER

IN AL TUBE, BOTTOM RIGHT

23 1 RADIUS = 0.80518 +Z = 43.480 -Z = -33.040

18 AT X = 84.25005E-02 Y =-8.26000E-02 Z = 0.00000

30 1 I RADIUS = 0.95250 -Z = 43.480 -Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

= 0.0000'

41

S= 0. RRY0

Y= 0.00000

Y= 0. 00000

TPIRA FUEL ELEMEI

1 CYLINDER

HOLE NIUMBER

- CYLINDEP

REGION

UNIT 418 -----

ITS IN AL TUBE, BOTTOM LEFT

23 1 RADIUS = 0.8051k +Z = 43.480 -Z = -33.040 CENTERLINE IS AT

19 AT ' =-8.26000E-02 Y =-8.26000E-02 Z = 0.00000 IS UNIT NUMBER

30 1 RADIUS 0.95250 +Z = 43.480 -Z = -33.040 CENTERLINE IS AT
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

= 0.0C000

41

X = 0.O0000

Y= 000000

Y = 0.00000

NII4 ID

UNIT 421

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM OPENING

I CUBOID

HOLE NIBMBER

HOLE NUMBER

HOLE SUMBER

HOLE IIUMBER

HOLE UIJMBER

HOLE NIUMBER

HOLE INUMBEE

HOLE TIUI4BER

HOLE NUT4BEE

HROLE NIIBEER

HOLE HILIBEE

HOLE NIUMBER

HOLE NRAIBER

HOLE NUWEEE

HOLE NUIIRER

HOLE IIU4BER

2 CUBOID

23 3

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

23 1

+X = 4.1529 -X = -4.1529 +Y = 4.1529

AT X = -2.8576 Y = -2.8576 Z = 0.00000

AT X =-0.95250 Y = -2.8576 Z = 0.00000

AT X = 0.95250 Y = -2.8576 Z = 0.00000

AT X = 2.8576 Y = -2.8576 Z = 0.00000

AT K = -2.8570 Y =-.9B5250 Z = 0.00000

AT Z =-0. 95250, Y =-0. 95250 Z = 0. 00000

AT X = 0.95250 Y =-0.95250 Z = O.U

AT E: 2. 8576 Y =-0.95250 Z = 0.00000

AT X = -2.e57: Y = 0.95250 7 = 0.000CR

AT X =-.95250r Y = 0.R95250 Z = O. 00..)

AT X = 0.HO25E Y = 0.95270 = n.o0000

AT E = 2.857( Y = r.95250 Z = 0.00000

AT X = -2.857C Y = 2.E57R Z = 0(.000

AT =-n.95250 Y = U.8576 Z = 0.00000

AT 0 O. 95250 Y = 2.857F Z = 0. 00000

AT 2 = 3.8576 y = 2.8576 Z = 0.00000

'2 = 4.1529 -X = -4.1529 +Y = 4.1529

-Y = -4.1529 +Z = 43.480

IS UNIT NUMBER 415

IS UNIT NUMBER 413

IS UNIT NUMBER 413

IS UNIT NBMBER 426

IS UNTIT NUMBER 411

IS UNIIT NUMBER 415

IS UNIT NUMBER 41E

IS UNIT TIUIMBER 412

IS UNIT NUMBER 411

IS 0IIIT NUUIBER 417

IS, UTIT NUM4BER 41A

IS I.UNIT IUITBEF 4i2

IS UNIT [ITUIJTER 417

IT CIlT UTIrHEER 414

IS UNITT NIIEUIER 414

IS UNIT NUt,1CER 418

-' = -4.152-0 Z = 43.480

-Z = -33.040

S

Z = -33.040

TPIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITSMEDIA BIAS
NTUM I D

UTILIZED III THIS PROBLEM
REGION

----- UNIT 422

AL TUBES WITH TRIGA FUEL,

1 CUEOID 23 3

HOLE rUJMBER 52

HOLE NUMBER L3

HOLE IJUM-BEP 54

HOLE IT4BEC 5OR

IN FUEL INSERT, TOP OPENING

YX = 4.152R -X = -4.1529

AT X = -2.8576 Y = -2.8576

AT X =-0.95250 Y = -2.8576

AT X = 0.05250 Y = -2.8576

AT X = '.E576 Y = -2.657C

+5

Z

Z

Z

Z

4.1529

0. 00000

S. 0OROR

U. RURUR

0.00000) I

-Y - -4.1520

is UNIT NUMi•BER

IS UNIT NIUMBER

ID UNIIT BRI4BER

IS U11117 SPID1ER

IS UNITI TII14IEE.

'Z - 43.4E0 -Z = -33.040

415

413

423

41 G
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HOLE NUMBER

HOLE INUMBEP

HOLE NUPIBER

HOLE NU4BEP

HOLE NUIIBER

HOLE NUMBEE

HOLE NUMIBER

HOLE HUMBER

HOLE NUMBER

HOLE 1NUMBER

HOLE N•IJBEER

HOLE NUMBER

2 CUBOID

REGION

56 AT X 9 .P576 Y =-95250 Z = 0. 00000 IS UNIT NUMBER 411

57 AT =-.95250 Y 9-0.525) Z = 0.00000 IS UNIT NUMBER 415

5q AT X NH.q5-5 Y =-9.95250 Z = 0900000 IS UNIT N5014BE9 416

59 AT X 57 2 y =-0.95250 Z = 0.n0000 IS UNIT NUMHBER 412

Go AT X -. 7 6 Y = 0.9525'1) 1 0).0 0 IS UIIIT NLJ-IBER 411

91 AT X -- 0. 55 Y = 0.95250 1). 99ii.0O IN UNIT U049BEP 417

05 AT :: -. 9 = 0.95250 .= 0.90000 IS UNIT NU1MBER 419

C3 AT X - 2.8576 Y = 0.95250 Z = 0.]00900 IS UNIT NUMIBER 412

H4 AT 2 = -2.-576 Y = 2.857r Z = 0.00000 IS UNIT NUMBER 417

65 AT X =-O.9q550 Y = 2.857H Z = 0.09000 IS UNIT NUMBER 414

66 AT =9.95250 Y = 2.8576 Z = 0.00000 IS UNIT NUMBER 414

67 AT X = 2.8576 Y = 2.8576 Z = 9.00009 IS UNIT NUMBER 418

23 1 ±5 - 4.1520 -:4 = -4.1529 +Y = 4.1529 -Y = -4.1529 +Z = 42.480 -Z = -33.040
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

----- UNIT 423

AL TUBES WITH TRIGA FUEL, III FUEL INSERT, BOTTOM LEFT OPENING

I CU5OID 23 1 +2: - 4.1529 -: = -4.1523 +Y = 4.1529 -Y = -4.1529 +Z = 43.4A0 -Z = -33.040

HOLE NUMOSBER 68 AT X = -2.9579 f = -2.8579 Z = 9.90900 IS UNIT I.U1SBER 415

HOLE NU0IBER 39 AT X =-U. 95250 Y = -2.8579 Z = 0.00900 IS UNIT NUMIBER 413

HOLE NUMBER 70 AT : - 0.95250 Y = -2.8576 Z = 0.00000 IS UNIT NUMBER 413

HOLE NUl4BER 71 AT X 2.8576 Y = -2.8576 Z = 0.00000 IS UNIT NUMBER 419

HOLE NU1MBER 72 AT X -2.8576 Y =-0.95250 Z = 0.00000 IS UNIT NUMBER 411

HOLE NUMBER 73 AT y '-9.95259 0 =-0.95250 Z = 0.00000 IS UNIT NLUIBER 415

HOLE NUIMBER 74 AT 0 0.95250 Y =-0.95250 Z = 0.00000 IS UNIT NUMBER 416

HOLE NUMBER 75 AT X = 2.9576 Y =-0.95250 Z = 0.00000 IS UNIT NUMBER 412

HOLE NUMBER 76 AT : - -2.8576 Y = 0.95250 Z = 0.00009 IS UNIT NUMBER 411

HOLE NUMEEER 77 AT X -- 0.5250 Y = 0.95250 Z = 0.00000 IS UNIT NUMBER 417

HOLE NUMBER 78 AT X +.95290 Y 0 9.95250 Z = 0.909000 IS UNIT NUMBER 418

HOLE NUMBER 79 AT X 0.e57, y = 0.95250 Z = 9.90090 IS UNIT NUMBER 412

HOLE NUIMBEE 80 AT X = 2.-576 Y = 2.8576 7 = 9.00990 10 UIIIT IIURIBEE 417

HOLE INUMBER 81 AT .. = 0. 5250 Y = 2.8576 0 = 0.99090-1 IS UNIT NUTIIBER 414

HOLE NUM4BER 02 -T "=.5250 Y = 2.4576 Z = 0.09500 IS UNIT 5UMBE01 414

HOLE NUMBER 02 AT 76 Y = 2.8576 Z = 0.000090 IS UNIT NUM-BER 419

2 CUBOI 23 1 +2 = 4.1529 -x = -4.1529 +Y = 4.1529 -Y = -4.1529 +Z = 43.409 -0 = -23.940
TEIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOE THOSE UNITS UTILIZED INI THIS PROBLEM
REGION 9NUM ID

UNIT 424

AL TUBES WITH TRIGA FUEL, INI FUEL INSERT, TOP LEFT OPEIIIING

1 CUBOID 23 1 'X 4.15'9 -E = -4.N529

HOLE NIIUBER 84 AT X -. .576 'f = -2.8576,

HOLE NUMBER 95 AT : 5 =-0.-•550 Y = -2.8576

HOLE NTJ,1SEF 86 AT X -'.8576

HOLE NUMBER 87 AT X -. X57G Y -2.E576

HOLE 1lUIBER. e9 AT '': - -+5.6576 Y 9 5250

HOLE NUM4BEE HO AT X -. 4250 5 f -952 50

-Y = 4.1519 -Y - -4.1529 +7 = 43.480

Z = 0.00000 IS U1NIT NUMI.BER 415

Z = 0.0000 IS UNIT NUMBER 413

Z = 0.09009) IS UTIIT 11U4MBER 412

I = 01.99000 I0 UNIT N1UMBER 410

I = 0.9000"9'' IS UIT NUE14ER 411

Z = 0.00000 IS UIIIT NUMBER 415

-z = -33.040

NAC International 6.6.6-21



NAC-LWT Cask SAR
Revision 42

November 2014

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE HUMBER

HOLE NUM4BER

HOLE HUMBE8

HOLE 0NUMB1E1 R

HOLE [lUMBER

CUBOIID

90

91

9-1

AT : - 9.95259

AT X - 8.9576

AT " - -. 5_57C

Y =-.H95250

Y =-0.95250

Y = 095251)

Z 9 .999000

Z= 0j.909000

Z = c'. 0000-

IS UNIT HUMBER

IS UNIT NUMBER

IS UNIT N1UMBER

92

94

95

96

97

98

99

23 1

AT

AT

AT

AT

AT

AT

AT

Y -- L.95250 9 9.9529 1 93.0I99) 15 UNIT 119149

X 'i__.5250 I = 0.95250 1 = 9.99000 IS UNIT 1914B1

E- 2.9576 = 9.95259 1 = 0.00000 IS UNIT NIX1E

[ - -2.9579 Y = 2.S576 1 9 99990 12 UNIT 1UMB9

X -- 90.525r 9 = 2.857' s = 0.00009 IS UNIT NUMBI

[- .95259 9 = 2.9576 Z = 0.00000 IS UNIT NUMB1

B = 2.9576 1 = 2.8579 2 = 9.90999 IS UNIT NU14B8

= 1.1529 -2 = -4.1529 'Y = 4.1529 -Y - -4.2529
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED 1I THIS PROBLEM

ER

HEP

ER

ER.

ER

P.

ER

41C

412

411

417

418

412

417

414

414

418

+Z = 43.480 -Z = -33.040

MEDIA BIAS
N94 IDREGION

----- UNIT 425

IN FUEL INSERT, BOTTOM RIGHT OPENINGAL TUBES WITH TRIGA FUEL,

I CUBOID 23 1

HOLE NLT14EER 199

HOLE NUMB14 101

HOLE NUM(BER IC 102

HOLE NUMBER 103

HOLE NUMBER 104

HOLE 11146BER 105

HOLE NUMBER 106

HOLE NUMBER 107

HOLE NUMBER 108

HOLE NUMBER 109

HOLE N•/IBER 110

HOLE NUMBER ill

HOLE NUMBER 112

HOLE N14BER 113

HOLE NUMBE9 114

HOLE NUMBER 115

CUBOID 23 1

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

+X - 4.1529 -z = -4.1529 +Y = 4.1529

X - -2.8576 Y = -2.8576 2 = 0.90990

X =-0. 95250 Y = -2.8576 1 = 9.99099

X - 9. 9259 T = -2.8576 1 = 9.9099

= 2.857C T = -2.8576 Z = 0.00000

T - -2.9576 9 =-0. 55259 2 = 0.90000

T -- 9. 9.5259 Y =-0. 95259 2 = 9.09000

X = 9.95250 2 =-Y.95250 Z = O.90000

X = 2.8576 9 =-0.95250 Z = 0.00000

X - -2.8576 Y = 0.95250 Z = 0.00000

TX -0.95250 Y = 0.95250 Z = 0.00000

2 - 0.95250 Y = 0.95250 Z = 9.309C09

X - 2.857( Y = 0.95251 Z = 0.05000

-X --2.576 Y = 2.8576 Z = 0.99o999

-- 0.95259 Y = 2.8576 Z = (.90901,'I

T - 9 0.955250 Y = 2.857E 2 = 9.00000

T E = 2.9576 T = 2.5575 2 = 5.00700

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NU14BEP

IS UNIT NUMBER.

15 UNIBT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT HIM1BER

IS UNIT NUMBER

IS UNIT HUNG16ER

IS UNIT NUMBER

IS t14 IT NUMBER

IS UIIIT NUMBER

IS UNIT NU49BE9

- = -4.1529

+Z =

415

413

413

41r

411

415

416

412

411

417

418

412

417

414

414

419

+Z =

43.480 -Z = -33.040

43.480 -Z = -33.040
÷ E

4.1529
TRIGA

-9 = -4.1529 +i = 4.1529
PREF. FLOOD CAIlSTER

MEDIA BIAS
N4U IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED Ill THIS PROBLEM

UIIIT 429 -----

FUEL INSERT, TOP RIGHT OPENINGAL TUBES WITH TRIGA FUEL, I9

I CUBOID 23 1

HOLE NUMBER 116

HOLE N91BER 117

HOLE NUMBER ,119

HOLE NUM4BER 119

HOLE NUMBE6R 129D

HOLE 149186 121

HOLE NUMBER 122

HOLE 14BER 123

HOLE NUMBER 124

NAC International
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AT X

AT X

AT X

AT X

AT

AT .

AT 2

AT X

AT X

4.1529

-2.8576

-U.95259

9.95250

9.9576

-0. 95254

0.95250

2. 576

-2.9576

= -4.1529

Y = -2.8576

-2.8576

Y= -2.857C

Y= -2.857c

U =-0.95250

Y -.95251

Y =-0.95250

U =-,.95250

Y 0.95250

+Y

Z

Z

Z

Z

Z

4.1529

9.9090U
0. 00000

9.9(4)(11)

1.0 ' 0 L'(',

.0 0 0 C,0 0

0.999990

9,.999I 99I-

-0 - -4. 1529

IS UNIT NUM4BER

IS IJNIT NUM•BER

15; UNIT N.UM4BER

IS UIIIT NUMBER
II 1.1111T 11114669P

IS INIIT 21489ER

1 UNIT IILTUSBER

IS UNIIT NIUMBER

IS LINI T NlUMBER

+Z =

415

413

413

416

411

415

416

412

411

43.480 -Z = -33.040
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0050

HOLE NUMBER

HOLE NUMBER

HOLE TU-IEER

HOLE NUMBER

HOLE NUNBER

HOLE NUMBER

HOLE NU4BER

- CUBOID

125

126

127

136

129

120

131

23 1

AT 2

AT X

AT X

AT :"

AT X

AT 6

AT X.

+2

-0. 95-250

0. 95250

2.8576

-2. 1576

-0.95150

0.95250

2.e576

4.1529

Y = 0.95250

Y = 0).95250

Y = 0.95250

Y = 2.576

Y = 2.8576

Y = 2.8576

Y = 2.8576

-: = -4.1529

7 = 0.00000

Z = 0. 00000

Z= 0.806000

Z= 0.80000

2 = 0. 00000

z = 0.00000

Z = 0.00000

+Y = 4.1529

IS UNIT NUMBER

IS UNIT NUMBER

1S UNIT TINHBER

IS U1I IT IITJ4BFP

IS LIN IT IIIBERP

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -1.1529

417

41p

412

417

,414

414

410

'7 - 43.400 -Z - -33.040

---- UNIT 430 ----

FUEL INSERT IN, CENTER OPENING

I CUBOID 22 1 +' = 4.2672 -X = -4.2672 +Y 4.2672 -i" = -4.1072 + = 43.41) -Z = -33.04:

FUEL INSERT IN, BOTTOM OPENIT

1 CUBOID 23 1

HOLE TT.TM.ER 232

UNIT 431 -----

IG

+6 = 4.2C72 -X = -4.2672 +Y = 4.2672 -Y = -4.2672

AT 6 = 0.00000 Y =-0.11430 Z = 0.00000 IS UNIT NUMBE
TR1GA - PREF. FLOOD CANISTER

GEOMETRY DESCRIFTION FOR THOSE UNITS UTILIZED III THIS PROBLEM

+2 = 43.4H0

R 421

-Z = -33.040

0EDIA BIAS
HUM I DPEG ION

UNIT 432

FUEL INSERT IN, TOP OPENING

1 CUBOID 23 1

HOLE NUMBER 133

4= 4.2672

AT X 0.00000

-2 = -4.2672 +Y = 4.2372

Y = 0.11430 Z = 0.00000

----- UNIT 433 -----

-i = -4.2671 +2 = 43.46o

IS UNIT NUMBER 422

- -33.040

FUEL INSERT IN, BOTTOM LEFT OPENING

I CURGID 23 1 ,' = 4.2672

HOLE NUMBER 134 AT X -- 0.11430

FUEL INSERT IN, TOP LEFT OPENING

I CUBOID 23 1 +6 - 4.2672

HOLE NUMBER 135 AT 6 =-0.11430

FUEL INSERT IN1, BOTOM RIGHT OPENING

I CUBOID 23 1 +2 - 4.2672

HOLE NUMTBER 136 AT X - 6.11430

FUEL INSERT III, TOP RIGHT OPENING

1 CUBOID 23 1 + 4 = 4.2672

HOLE ItUMBER 137 AT X = 0.11420

-7 = -4.1672

Y -- 0.11430

+Y = 4.2672 -Y = -4.2672 +7 =

Z = 0.00000 IS UNIT NUTIBEE 423

43.480 -Z = -33.040

UNIT 434

-X = -4.2672 +2 = 4.2672

Y = 0.11430 N = 0.00000

-Y = -4.2672 +2 =

IS UTNIT 1041BEP1 424

43.450 -Z = -33.040

UNIT 435 ----

-2 = -4.2672

Y =-0.11430

= 4.2672 -Y = 4.2.72 +2 =

Z = 0.00000 IS UNIT Il1.01BEF 425

43.,460 -E = -32.240

----- UNIT 436

-6 = -4.2672 +Y = 4.2F72

Y = 0.11430 Z = 0.00000

-Y = -4.2172 'Z = 43.48f,

IS UNIT NLUMBER 42(

-Z = -'3.040

UNIT 440 EXTERNAL TO LATTICE 41 -----

CENTER COLUITTI OF THREE OPENINGS

I ARA' NUMRBER 41 + 4 = 4.2672 -2 = -4.2r72 +Y = 13.513 -Y = -13.513

- CUBOID 2 1 +2 - 4.9784 -6 - -4.9784 +2 = 14.224 -2 = -14.-24
TRIGA - PREF. FLOOD CANISTER

+2 = 43.420

+Z= 42.420

-Z = -23.040

-E -23.6-40

MEDIA BIAS
NUMI IL'

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS FROBLEM
REGION0

TITIT 441 EXTERNAL TO LATTICE 41

LEFT OUTSIDE COLUINI OF TWO OPEITINGS
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= 4.2672 '2 = 0.8392

1 ARRAY NUMBER 42

2 CUBOIRD 2 1

F' = 4 272 -4.2C72 1Y 8 . 8392.

+. = 4.2672 -X = -4.6UE0 +Y = 9.1800

-' = -q.8302 +z

-Y =-9.18001 +0

43. 480

43.480

-Z = -32.041

-Z = -33.040

----- UNIT 442 EXTERNAL TO LATTICE 43

RIGHT OUTSIDE COLUMN OF TWO OPENINGS

I APRAY NUMBER

2 CUBOID'

43 +2 = 4.2672

11 +2= 4.6u90

- -= -4.2'672 +2 = 8.8392

- -= 4.2672 +2= 9.1800

-Y= -R.839' +1 = 43.480

-Y = -9.1800 +Z - 43.480

-Z - -33.040

-Z = -33.040

UNIT 450

29 TRIGA FUEL ELEMENTS

I CYLINDER 23

HOLE NUMBER 138

HOLE NUMBER 139

HOLE NIUMBER 140

CYLINDER 2

3 CYLINDER 26

4 CYLINDER 2

5 CYLINDER 27

6 CYLINDER 2

7 CUBOID 28

IN EACH LWT BASKET

I RADIUS = 17.15c

AT " = 0.00000

AT X = -9.2457

AT X = 9.2457

1 RADIUS = 18.910

1 RADIUS = 33.4C5

1 RADIUS = 3C.519

I RADIUS = 49.223

1 RADIUS = 49.822

= 43.485

= 0.00000

Y = 0.00000

Y = 0.00000

+Z = 43.485

= 43.465

,z = 43.4e5

+Z = 43.4E5

+Z = 43.4b5

-- = -33.045

Z = 0.40000

Z = 000000

Z = 0.00000

- -= 33.045

-Z = -33.045

-Z = -33.045

-Z = -33.045

-Z -33.045

+T = 121.92

CENTERLINE IS AT X = 0.810000

IS UNIT NUMBER 440

IS UNIT NUMBER 441

IS UNIT NUMBER 442

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0. u0000

CENTERLIIIE IS AT :': = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y = -121.92 -Z - 43.485

Y - L'. L, U0 )

Y2 =

0. 00000

0. 00000

O. 00000

u. OuO00

0.00000

-33. 045I +X = 121.92 - 1 = -1.62
TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY I

Z LAYER 1, N COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

II

516

IC

UNIT ORIENTATIOIN DESCRIPTION FOE ARRAY 2

Z LAYER 1, X COLUMI I TO 1 LEFT TO FIGHT Y ROW 1 TO 3 BOTTOM TO TOP

12

6

13

UNIT ORIENTATION DESCRIPTION FOP ARPAT 3

Z LAYEP 1, 2 COLUI1I 1 TO 1 LEFT TO RIGHT ) ROW I TO 3 BOTTOM TO TOP

14

0

15
TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIFTION FOR ARPS.Y

Z LAYER 1, X COLUM4N 1 TO I LEFT TO RIGHT Y ROW I TO I

20

BOTTOM TO TOP

HI
Z LAYER 2, 0' COLUPH'I 1 TO 1 LEFT TO RIGHT 2 601W 1 TO 1 BOTTOM TO TOP

30
1 LAYER

450
O LAYER

450
Z LAYER

450,
Z LAYER

2 0
7 LAYER

800

3, 0 CO)LUMNS 1 TO 1 LEFT TO EIGHT 2 00,W I TO 1 BOTTOM TO TOP

4, X COLUMN 1 TO 1 LEFT TO RIGHT 2 0.W 1 TO I BOTTOM TO TOP

5, :': COLUI-1. 1 TO I LEFT TO RIGHT 2 ROW 1 TO I BOTTOM TO TOP

6, X COLUtIl 1 TO I LEFT TO RIGHT P POW I TO I BOTTOM TO TOP

7, X COLUMNI I TO I LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

UNIT ORIENTATIOII ,ESCRIPTIOS FOR APR,2f 41
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Z LkcER 1, COLUMN 1 TO 1

431

45

430

45

433

November 2014

LEFT TO RIGHT Y ROW I TO 5 BOTTOM TO TOP

TRIGA - FREF. FLOOD CAIJISTER

UNIT ORIENTATION DESCRIPTIOI FOR ARRAY 42

1, X COLU4M1 1 TO 1 LEFT TO RIGHT Y 0Row 1 TO 3 BOTTOM TO TOPZ LAYER

435

46

436

UNIT ORIENTATION DESCRIPTION FOR ARRAY 43

Z LAYER 1, X COLUN4 I TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

433

46

434

TRIGA - PPEF. FLOOD C, AtiSTEP.VOLM4ES FOR THOSE UNITD UTILIZED IN

GEOMETRY
UNIT

r5

6

7

10

11

12

13

REGION

3

I

I

I

3

1

REGIO1

I

3

7

H

1 0

14 1 11

15 1 12

16 1 13

SURROUNDIIIG GEOMETRY VOLUMES

20 1 20

2 21

SURROUNDINGIS GEOMETRY VOLUMES

12'

SURROUNDING GEOMETRY VOLUMES

22 1 24
2 2

30 1 26r
-7

33

4 29
5 30

IcS

41 1 3

34
3 35s

45 1 39

80 1 c)3
`194

3 95s

91 1 96
N n t97
3 9

NAC International

VOLUME

3.006R0E+03 CM-'3

5.01021E+(' CM-"3

4.29446EE02 OM*"3

Y.50244E-01 CM**3
4.N5970YE+D? C14'3
9.51335E+:2 CIA 3

1.59436E+03 CM'• 3

1.59436E+103 CM'3

1.59436E+03 CM'*3

1.59436E+03 CM-'3

1.59436E+03 CM-3

1.59436E+03 CM-3

6.01225E+03 CM3'3

GEOMETRY REGION

1.903H8E+04 CM":3
4.34218E+03 CM"*3

GEOMETRY REGION

1.3453-E+Y4 CMP'3
N.43567E+Y2 CM4"3

- EOMETRY REGION

1.24539E+04 Cl-P 3
I,69557E+0'2 CM13

2.5760EE+04 CM* 3
1 83375E+D4 CM-'3

DR.O072E+'75 CM' *3
5.62864E+04 CM' 3

5.831E 05 CM''3
1.56332E+n4 CM,'3
4.33012E+Y6 CM' 3

7.3646EIE+01 CM.*3
S3YR0EPYR CM' 3

`107 23OEAI CM. 3

4.64451E+02 CM'-3

6.901D]E+Y- CM')3

1.18444E+05 CM'-3
I.0I043E+05 CM''3
1.46043E+06 CM')3

1.6r245E+04 CM'*3
q.57R76E+04 CM''3

.56257E +04 CII'-

THIS PROBLEM

CUMULATIVE
VOLM-IE

3.0U660E+03 CM,' 3

5.01021E-02 CM''3

4.29446E+-02 CM''3

3.011685E0N3 CM''3
3. 4665E+03 'M'-2
4.41789E+03 CM''3

6.01225E+03 CM '3

6. 0125E+03 CM'-3

6. 01225E+03 CM*'3

R6.1225E-03Y CM''3

5.0 12'5E+03 CM''-

Y.YIIQSE+-c3 CM''D

(S. 01245E+3 CM '3

20 IS PJl ARPRAY PLACEMENT HOUNDARY REGION

I. R0358E+04 CM'
2.3310E+-14 CM''H

2 IS All ARPAY PLACEMENT BOUIDARY REGION

1.24536E'D4 CM-'3
2.33433E+'34 M''3

.4 IS All ARRAY FLACEMENT BOUNDARY REGION

1.245-0E- CM' '3
H. 374E+04 CM'3

7.5P'NYE+54 CM"'

9.,411 ,E' 64 C1'1 3
4E+0 ' CI3

3.511t]E+S5 CM'-3
'.-c41iE400 CM''3

o.5 -45Et0Y CM''3
.98277E+06 CM''3

7.3R468E'01 CM''3
8.317'7E+S1 CII'3

1.39lEo-I' CM' '3

4,64451E'02 CM''3

.91,61E•0 CIA'3

2.1t444E+05 CM''3
Y.1t5 E'S? CM''

1. 40*E06 '3M '3

1.6L :45E404 CH'3

2."7c7E41"1 -,5' -2*3
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SUR.ROUND1I NG

411

412

413

414

415

416

417

416

421

422

423

424

425

426

430

431

432-

433

434

435

436

SURPOUNDI NG

440,

SURROUNDI NG

441

SURPOUNDI NG

442

450

4 99 1.37777E+06 CM"3

GEOMETRY VOLUMES - GEOMETRY PEGION

1 10 2. '6851E+07 CM .3

2 43 4.1949CE+01 CM"*3
2 44 6.22481E+01 CM4'3

1 45 4.19496E+01 CM**3
2 46 4248 1E+01 CM*3

1 47 4.19496E+01 CMH3
2 48 6.22481E+01 CM" ' 3

1 49 4 . 194596E+t01 Cl -3
2 50" 6. 22481E+01 CM' 3

1 51 4 . 19496E+01 CH* 3
2 52 6.22481E+01 CMH'3

1 53 4. 19496E+U1 CM 3
2 54 6.22481E601 CMl- 3

1 55 4.19496E+01 CMr43
2 56 6.22481E+01 CM-3

1 57 4.19496E+01 CM-3
2 5e 6.22481E+01 CM-3

1 61 1.78924E+03 CM-3
2 62 0. 0000E+ 00 CM"3

1 63 1.78924E+03 CM"3
64 1. O0000E+00 CM*"3

1 65 1.78924E+63 CSI"3
2 66 0.00000E+00 CM**3

1 67 1.78924E+03 CM-3
2 68 0.) 0000E+00 CM4 3

1 69 1.78924E+03 CM*"3
2 70 ( . 00005E+00 CM"3

1 71 1.78924E+03 CM:"
S 72, 0.00000E+00 C74"*3

1 73 1.57341E+03 CM-*3

1 74 2.945766+02 CM-3

1 75 2.694576E+02 C141"3

1 76r. 2. 94576E+02 CMii"

1 77 2.94576E+02 CM-3

I 78 2.94576E+02 CM*3

] 79 >.945764E02 CM"-3

GEOMETRY V0LU1S - GEOMETRY REGION

1 80 1.76491E+04 CM*3
2 81 4.02524E+03 CM"3

GEOMETRY VOLUMIES - GEOMETRY REGION

1 82 1.15449E+04 CM-13
83 9.23913E+02 CM"3

GEOMETRY VOLUMES - GEOMETRY REGION

e 4 1.154496+04 CM*÷3
E 95 9.23913E602 CM 3

2.4 10276E-4 CM*.3
1.626-5E+04 CM:"3

3 6e 1.83270E+05 CM"3
4 89 5.13911E+04 CM 3

5 5,8, 2.61984E+05 CM**3
r: 9] 1.42735E+04 -M-

3.952526+96 C352 3

1.56574E+06 CHM3

100 IS Al ARRAY PLACEMEINT BOUNDARY REGION

2.68551E+07 CM"3

1.55551E+02 C*143
2.18500E+22 CMH3

1.55851E+02 CM-3
2.18100E602 CM-3

1.55851E+02 CM**3
2.18100E+02 CM-3

1.55851E+02 CM-3
2.18100E+02 CM-3

1.55851E+02 CM-3
2.18100E+02 ,2M"'3

1.55851E+02 CMH3
2.18100E+02 CM"13

1.55851E+02 CM-3
2.18100E+02 CM-3

1.55851E+02 CM-3
2.1E10CE+12 CM*.3

5.27883E+03 CM-3
5.27883E+03 CM-*3

5.27883E+03 CM"*3
5.27083E+03 CM**3

5.27083E603 CM*"3
5.27083E+03 CM-3

5.27883E+03 CM'3
5.27883E+03 CM'-3

5.27083E+03 CM-3
5.27883E+03 CM''3

5.27813E+03 CM*:3
5.27883E+03 CM '3

5.57341E+03 CM-3

5.57341E+03 CM''3

5.57341E+03 CM-'3

5.57341E+03 CM-3

5.57341E+03 CM-3

5.57341E+03 CM'-3

5.57341E+03 CM4'3

80 IS Al ARRAY PLACEMENT BOUNDARY REGION

1.76491E+04 CM-3
2.16744E+04 CM*'3

82 IS All ARPAY PLACEMENT BOUNDARY REGION

1.15449E+04 CM143
1.246668E+04 CM-3

84 IS All ARRAY PLACEMENT BOUNDARY REGION

1.15445E+04 CH4I3
1.24688E604 CM 3

7.07147E+04 CM'*3
0.59762E6U4 C1M*3
2.69247E+05 CM-3
3.20638E+05 CM-'3
5.82522E+05 CM-3
5.96796E+05 CM::3
4.55032+E06 CMM"3

UIIiT USES R1EGI1ON MI::TURE TOTAL VOLUME

1 12 1 1 3.80792E604 CM*43

4 2 1 1 2.00408E+03 CUM'3

6 4 1 2 1.71778E+03 CM-3

7 12 1 2 3.002936+01 CM"3
- 5.51647E+03 CM"13
3 12 1.14156E+04 CM *3

3. 1 1 1P 3.16E716,03 CMN*3
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11 3z 1

12 2 1

13 2 1

14 2 1

15 2 1

16 2 1

20 2

21 2 1

2 2 2 1

303

46 6 1

46 6 1

8 1 1

12

13

12

12

12

12

12

26

2

r

7

61

22

81

62

3
4

3t1671E+63 ' H -

3. 11671E+03 CM-'3

3. 188271E+,3 CIA"

2. 166716+63 Cl-P'3

3. 1671+E+3 CIA* 3

1.216465E+U4 CI'M3

3.81776E+04 ClP3
6.66436E+03 CM" 3

2.49079E+04 C2M÷3
1.77-13E+U3 C11-3

2.46079E+04 CM*3
1.77913E+03 CM''3

6.15212E6+4 CM'13
2. 66750E+64 C11- -3
4.014566+E5 CM-.3

1.12573E+05 CM'-3
5.73661+6E65 CM''3
3. 12664+64 CM"2
8. 66624E+06 CM* 3

2.12103E+04 CM'-3
2.74519E+03 CMI*3
8.848626+03 CM-*3

2.76676E+63 CM'-3

2.38660E+03 CM*'

1.6I444E+61 CM::3
I.0n2613E+05 CM'" 3
1.46643E6+6 CM* 3

1 .66245E+04 CM"*3
q.57276E+04 CM '3
0.562(7, +64 CM14 3
1.37777E+06 CM'-3

2.68•616E+7 CM-'3

1.51016E103 CM":3
2.24093E+03 CM '3

1.5116166E+03 CM'-3
-. 240ý3E6+3 CMII3

1.51618E103 CM1-3
2.246636+63 CI M-3

1.61616E+ 3 CI''3
2.246036+2 3 CMW'

1 . 51016E6 '3 CM-3
2.34063E6+'33 CM''3

1. 6 1 I1 6 6 6 •3 '21CM ' 3
2. 24163E+3 JVM -3

1.051616E03 -M*P3
2. 24603E+03 C14*3

0.53372E6+33 21''3

6. 6 06E6+ 36 CM''3

51.3772E+03 CMI'-
.C666L' ('6IE+ 3 H CM' 3

1.26772E+03 CM'' 3
6.6, 1 ,1,E+O6 CNI-

5,3-776E+63 CM-'3

5.36772E+03 CM'I3
0:0U 1-10 11E+ 01: CM'*3

5. 66776E+06CM''3
0. 72O6E+O0 C-M-'3

0-.6706002EO CM" 31 . 6373U2+024 CM'- 3

6.83729E+02 CM-3

,.-t b37 'E+UJ- CM-'3

8. -e97k'-E+01 CM- -9

411 36 1 23

412 3630

413 23

414 36 F,

415 36 3

416 36
3,,

417 3c ,

418 26 i 33

421 3

422

423

424

425

426

431

431

432

433

232

3

3

3

3
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434 3 1 23 6. 03729E+02 CM"' 3

435 3 1 3.53729E+02 CM-3

436 3 1 3 . 83729E+02 CM÷*3

440 U 1 5.29474E+04 CM:'3
7 1.20357E+04 CMO'3

441 3 1 3.46341E+04 CM"÷3
2.77174E+03 CM"3

442 3 3.46348E+04 CM"*3
2.77174E+03 CMO'3

450 3 3 7. 23080E+04 CM" 3
2 4 .57845E+04 CM"*3

3 56 5.49811E+6'5 CM'÷3
4 2 1.54173E405 CM .3

5 27 71.856536E+5 CM " 3
6 2 4 .28-'U5E+14 CM"3
7 28 1 . I06056+07 CM" -3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS fG)

1 3.60792E+04 CM"3 6. 40483E+04
? 6.81739E+05 CM"-3 5.39938E+06
3 3.00393E+00 CM-3 2.99744E+00
6 4.18081E+05 CM"3 4.74971E+06
7 5.73661E+05 CM"3 5.726126-15
8 1.16961E+07 CM"43 1.16747E-13
13 9. 40940E+04 CM-3 9.39219E-I6
21 2.12103E+04 CM:3 1.243196+05
22 2.74519E+03 CM"3 2.20507E604
23 1.38616E+05 CM"3 1.38365E-15
26 5.4981IE+05 CM 3 6. 23706E6+6
27 7.85653E+05 CM 3 7.84216E-15
28 1 .1 8606E+07 CM7"3 1. 183896-13

29 8.84826E+03 CM 3 3. 48149E604
30 1.79275E+04 LM 3 4.94400E+04

BIASING INFORMATION4

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.
..÷ . .. ... 4 . . . . . .. . . . . . . . .. . - . . . . . . . .. . . . .

........ 0 IO'S WERE USED IN 6E6O-V BEFORE TRACKING ........

........ 0.02367 MINUTES WERE USED FROCESSING DATA. ........

VOLUMIE FRACTIOII OF FISSILE M-ATEPIAL III THE CORE= 2.13090E-03

START TYPE 0 WAS USED.

THE NEUTPONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
"<1= 1.21920E6+2 -"=-I .319206+02 +Y= 1.21920E+02 -=- 1.22920E+02 - +Z- 2.348706E+2 -Z=-2.21306E+02

THE FLAG TO START NEUTRONS I1I THE REFLECTOR WAS TURNED OFF

0ENO MESSAGE NUMILBER S-1(5 .. WARNING, SINLY 219 INDEPENDENT STAPTING POSITIONS WERE GENERATED.

202 ADIITIONIAL STARTIIIG FOIIJTS WERE FICKED FROM THE IIJITAL DISTRIBUTION.

7.73750 MINUTES WE66E PEOUIRED FOR STARTIDG. TOTAL ELAPSED TIME IS 1.9240U MINUTES.

NAC International 6.6.6-28
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TRIGA - PREF. FLOOD CANIISTER

GENEPLATION
GENEPATION K-EFFECTIVE

I 8.58385E-01
RENO MESSAGE NUMBER K5-1323

2 8.25013E-01
3 8.93171E-D1
4 8.51732E-01
5 9.56889E0-1
6 8.S1755E-D1
7 8.9901DE-01
8 8.55D45E-01
9 8.17044E-01

10 8.89217E-01
11 8.79461 _-01
12 8.57589E-01

13 8.97931E-01
14 8.95053E-01
15 8.46539E-01
16 8.58684E-01
17 8.95472E-01
18 8.72854E-01
19 9.02891E-01
20 8.69112E-01
21 8.67503E-01
22 8.92655E-01
23 8.57401E-01
24 8.51490E-01
25 8.34943 -0- 1
26 8.67554E-01
27 8.79591E-01
28 9.12288E-01
29 8.77621E-01
30 8.77030E-01
31 8.76863E-01
32 8.079550-01
33 7.94050E-01
34 9.13671E-01
35 9.09756E-01
36 8.66713E0-1
37 8.91592E-01
38 8.89052E-01
39 8.53239E-01
40 8.47542E-01
41 8.32182E-01
42 8.80644E-01
43 8.4616DE-01
44 8.17915E-01
45 8.47782E-01
46 8.87202E-01
47 8.98788E-01
48 8.66389E-01
49 8.62631E-01
50 9.25740E-01
51 8.58742E-01
52 8.46811E-01
53 8.82070E-01
54 9.29469E-01
55 9.03982E-01
56 8.92219E-01
57 8.80188E901
56 8.99059E-01
59 8.53596E-01
60 9.09480E-01
61 8. 90852E-01
62 8.50242E-01
63 8.91337E-:1
r4 8.55665E-01
65 8.43750E-10
66 8.94593E-01
r7 8.51098E-01
6 8 6.94945E-Gn
69 8.58716E-0D
70 9.39102E-01
71 9.04811E-01
72 6.68414E-8 1
73 8.60679E-01
74 9.05985E-C1
75 8.47041E-01
76 8.70802E-01
77 9.12350E-10
78 8.84373E-01
79 8.15890E-01
80 8.72068E-01
81 9.60401E-01
82 8.57043 _-01
83 8.97911E-01
84 8.2,655E-01
85 9.14504E-01
86 8.98812E-01
87 8.83572E-01
88 8.62041E-01
89 9.12080E-01
90 9.35211E-01

NAC International

ELAPSED TIME
MIINUTES

1. 85533E+00
WARNING. .... ONLY

1. 85267E+00
1. 86833E+SS
1 . 8833E+30
I.99950E+CS
1 . 916920+DS

1. 93233E+00
1.94983E+DO
1. 96717+D00
1. 98367E+00
2.9602000+960

2. 01850E In

2 .0 348 3E+(DO
2. 05133E + ni
2. 06783E+0S

2. 08533E+00
2. 10083E+00
2. 11633E+00
2. 13200E+0O
2. 14850E+00
2.16483E+00
2. 18133E+00
2. 19883E+00
2.215170E+00

2.n233267E+ 0S
2. 24917E + 00
2. 96567E+00
2.28017E+00
2. 29667E 00o
2.31317E+00
3.32967E0 0
2.34617F + 0o
2. 36350E-106

2. 38100E+)0
2. 39650E+0o
2.4 I300E+00
2.4 3'33E+D6

2.44 683E+ 00
2.46417E+00
2. 4.167E+00
2. 49817E+60
2. 51550E+00
2. 533830 E+0:
2. 55033E+00
2. 56767E000
2.584217E00(n
2.60067+600

r 17 17E+0 )C
2. 633E7E+W0

6.3507nE +)0

. 675E+.00

1;J41R3E + 0
7005 0C0 E:0

.71600E A0
73',67E+0''
74l]17E+ L,

ý:70 0,E+S0o
77917E+00

.795267E+00

. 1I27E +0

9.45 00E- 00

2.8l+ 5E+ilS
P . A7800E÷ 00

2.89533EIC00:
.9ý1 82E+(I0
9_750E+00

2. 944 i00E+Oii

2. 96033E-+l,
2. 9760SE:0il",

2. 925`0E+00
3. 00800 D + 00
3 . 02310E- 0(
2.041 ] 0E+I00
3 . 05750E+00j
3.6707567E+0

3. 091330+00
3. 1078e2+0I0
3.12333E,00

3. 13983E+D0
3. 15623E-0O

3.17283E+00
3. 169330+0I5
3 . 205i967E+0SO
3.22133E+00

2. 237D3E+0D
3.25423E000
3. 269e20E (0
3. 2717E+DO
3.30367E0,0

AVERAGE
K-EFFECTIVE
I . (O0ODE+ 00

],09 II4CDEPEIJDEC0T

1. OCCDE+0I)C
8.93171E-01
8.72492E-SI

9.)05ý7E o I
S. 89637E-01

6.91512E-01

0.65434E-01
8.75664r-01

. 771358E-01
6. 77592E-_n
8 . 7550E1- 01)

. 77622E-01
8.790705-01
8.76572E-S1
8.75294E-U1
8.76639E-01
8. 76403E-01
9.77961E-01
e.77469E-01
8. 76945E-91
8.77730E-01
8.76762E-0-
8.75614E-01
6.73845E-01
8.735R3E-01
8.73624E-01
8.759330-01
6. 75389E -01
8.7544-7E-0]

8.75496E-01
8. 73243E-01
8. 70T689-01
8. 72032E-01
8.731759-DO
R.72985E-01
8. 73516E-_1
6. 7394 8E-01
8. 733R8E0-01
9. 72708E-01
0.71671E-01
8. 719 6E-0-1

. 712000-Ni

9.69099E-01
-. 69481E-01
J• 3,98 4E-01
q 705'CE-n1
,.7+43F6-0

+. 7)270E 01

3.7142C6E 01

8.7] 67CE-01-
0 7 911-' 0 7

8 72C+0E-0]

It . 72 5E-OI
0ý 7 1+ 0 5E1':

e 71 IE-701

8 . 3106E- 1I.7 1 E-'i 0
+. 7+0969-1

- I , 5 .E-0146

7.'395E 01

C.7313E-00

9 .:.3.47-01

E .73451E-01
P. 4417E0I
9.749570-01

. 75051E-01

8 74±4+6-9n
+.740'1E-01
8.75281E-0!+ 74-q4E-S]

A 75`3+E-01]
8075459E-01
8.746C 4E-1

E 74 65 1E "-01
C.75736E-01

6. 75803E-01

9.75779E-01
6. 75144E 0- 1
6. 75612E-01
0.75e94E-01
-. 75994E-SI
8. 7589022E-01
0 . 79239E-ilil
8. 76990E-i)

AVG 6-EFF
DEVIATI0

0.060000E+06

FISSION FOI'ITS WERE
O.O0000E+00
0. 000900E+00

2.07195E-02
3. 5,_82 _-,

2.4244E6-02

1.I727E6-02
I.69564E-02
1.70718E-02
1.48814E-02
1.31262E-02
1.190906-05
1.09624E-02
1. 0112 2E-02
9.632640-03

9.00916E-03
8.49427E-03
7.94918E-03
7.62778E-03
7.20833E-03
6.83854E-03
6.534990-03
6.29995E-03
6.16719E-03
6.09765E-03
5.84394E-_3
5.61n46E-93

5.58998E-03
5.37936E-03
5.18401E-03
5.00230E-03
5.33213E-03
5.75592E-03
5.73213E-03
5.672116-03
5.50604E-03
5.37278E-03
5.23920E-63
5.12630E-60
5.03572E-033
5.01323E-03
4.09144E-03
4.81170E-03
4.964590-03

4.77812E-03
4.6859E0-03
4.62512E-03
4.52435E-03
4.436156-63

4.48820E-03
4.403276-63
4.24172E-03
1.26159E-63

4.32794E-03
4.28809E-02
4.22354E-03
4.14810E-93
4.P0320E-03
4. 0 +03E- 0]3

4.94708E-03

3. 0154E-)33

3.56976E-23
1796E- (13

.7(607E-03
3.72'157E-03
3.60+36E-00
3 62888E-03
3.591 V0E-02
3.I6726E-03
3.64047E-03
3.59331E-93
3.54912E-03
3.12512E-02
3.40795E-U3
2.459000E-I0
3.44102E-03
3.39752E-03
3.44119E-03
3. 39 695E-03
3.52496E-03
3.48C456-03
3.44521E-03
3.4 724E-03
3. 46301E-03
3.43265E-03
3.393230-03
3.357460-03
3.34471E-03
3.A7371E-03

MATRI 1X
K-EFFECTIVE
0. 00000E0+ C

GEI0E0ATED
0. 00i600E+0O

0. 0O9O00E+00
0. 00 000E+ 00

n:. O000000E 00
0. 00000E+00

OI. OfOOOOE+00

0.010000E+00
0 .0000E600

o . nOOOOE+ O0

. O00000+O0
0. 000 00E+ 00
0. 0000E+O0
0. 000E+n0
0. 00000E+00

0. 00000E00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0.60906-96+O
0. 00000£-06

0. 0900CiOE+00
0. 00000E+0 0
O.O0006E+O00.060000E+06
0. 009000E+00

0. 000000+00
0.000000E+009. 00000E+00

0. 0000E+00
0.060000E+00
0. 00n00E+00
0. 0000E+O0
0. 0000 EI+ 10
0. 00009E+O0
0. 0000 00+ 00
0. 00OODOE+O0.600000E+06

6.00006E 00
C. 00900E-00
0 .00OOOE+±0
0. 00000E+60
0. 000OE+00)
0. 000006E+ 00
i0. 00900E+00

0. o0 0 0 E+ 000. 006000+00

0. o 00 00 E+ 00

0. I•OOIOE+000. 000000+00

0.000C00 E +:0
0. 00000E+000.606t000E+ 06

C. 0 'I 0 ,'-IE +(I
0-. .000000-)C E 00

1. Iu u u 0 E + U
0. 00 000E+tU

0.00 0000 EE +00. 0000O9O00

c 'r'Oo E ++ UC0
0. 00000E+00

'0. ('6 000E+ 00

0.0009LI.0E+07 I
0(. (I)0oE+ 070
0. 00 00 + 00

00. o iOiE+ 0
0. 000610E+0
i. 00U00E0±n9.00000E6-00
0.06U00E-60

0. 00000-E+00
0. 100600E+900. 000C000+ 00

0. O_00oE+ 0o0

0. 00000E+00
0. 00000E+00

0. O00000E+00
0. 090000E00

0'1 @]OI]UOE+ 00

(I. 056000E+00

i, 9i0000EO00
0. 0C'(OUE+00l

0. 00OOE+00

MATRIX K-EFF
DEVIATION0

0 . 014000E0+0'

i. 00000E+00
0 . 0000(0E+10
0. 00CiI 000+00

0. CI00E+O+0
'3. (300300+0E0
0. 00000E+00

9.090000+•00
6. 000OO00-0
0. 0060OE+00

0. 000000+00
9. 000000-00
0. 006000E+00
0. OOOODE+00

0. OOOOE+00

0. OOOoCE +COO

0. 00000E+00
0. 00000E600
0.060000E+00
0.00000E+00
0. O000OE+O0
0. 00000E+O0

0. 000000+90
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+O0
0. 000000E+O
0. 00000E+00
0. O0000E-00
0. 000090E+00
9. 00000E+00
0. 00000E+00
0. 00000E+00
0. O(i000+O 00
0. 0OOOOE+00
ni. '00'00E+ 00
0. 00000E+00
0. 00000E+ +00
0. CiC'100E+O0
0.0OO00E+00
0. 00000E+00
0. 00000E+00
O. 0000OE+0O

0. 000500E+00
0. 000OOE+00
0. OOOOE+-00
0. 00009OE+O
0. 00000E+00

0. UI()JOOOE+810

C. 000000E+O

0.06 0000E+900

O. O00OOE+O0

0. 00000E+-0
0. 0000+E + 00

.0000l (0E+00l
0. CCOOOE+Oi
6. 0000E+ 06

0 . OCC'1O0,E +lE

0. 009'00E+00

0.00000 E + 00
". '0l'i('00 E+(.(

0.00000E+00
0]. i000040 E+0U

0 000L0E+000
0.5O000-E+00
0.0U0000E+60

0. 09', '0(1i + 09'
6O. 0+00E+ 70

0. (ý),0IOCE+ O0

'. '0)(I0E+00
0 . 0 60(00E+ 09'

0. O000000E+007
0. 00000E+00
0. CIC)i (,IE+ (00
0.0C]006-E+00
0. 00000E+00
0. 00000-E+00

0O. IOtý0LUE+ 00

0. 009000E+O
0 )i09i00E+ Nf)
0. 00000E+00

0. O0'0000E+00
0. 000000+00
0. 00900E+00

0. OClOCCOE + 00

0. 0000+ 00
0. O0000E+00
0. 00000+E 00

0. I0000E0 00 0 t 00000C+00
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91 9. 220998-('1

912 86.6973E-01
93 ?.77943E-01

REN1O 0ESSAGE 0 69B6E6. K95-132
94 8.30896E-01
95 9.14119E-91
9 9.-3056E-01
97 8.83169E-01
98 . 13851E-02
99 6.95378E-01

101 9 (8199E-01
101 0.996026E-61

102 8. 34006E-01

103 8. 47904E-01
104 7. 96188E-01
105 8.78224E-E1
106 8. 8061E-01
107 9.00117E-01
108 8.32264E-01
109 8.64434E-01
110 8.87295E-01
111 8.71837E-01

6ENO MESSAGE NU1BER K5-132
112 8.13694E-61
113 8.78333E-01
114 9.43140E-51
115 9. 1O904E-S0
116 8.57323E-01
117 9.552816_-01

6ENO MESSAGE NU1MBER 1 5 5-132
118 8.45758E-01
119 9.02391E-01-
120 8.45014E-01
122 8.56319E-01
122 8.19759E-01
123 8.31123E-01
124 8. 429236-3
125 8. 39454E-01
1-26 6. 43608E-S0
127 8.52193E-01
129 68.68966E-01
129 8.54054E-01
1-30 8.49799E-01
131 8.41240E-01
132 8.81364E-01
133 8.72153E-01-
134 8.74716E-01-
135 8.:1139E-01
13. 9.2.6320E-01
127 6.593096-01
138 9.90454E-01
123 8. 37C20E-61
149 9.97867E-01
141 9.247122-01
142 6.09802E-01-
143 9. 363E9-01

144 1.133296-91
145 8. 31-1E-11
146 L.0046"E-01

147 0.75390E-01
S48 8. 69677E -01-1

149 0 .93526E-n1

159 9.46287E-71

111 9. 9 76E-0'1
152 E.481M 12E-01
153 3. 2 -361E-rI1
154 1516E-01
155 15952E-01
15 p 9.9790E-0 1
157 9.4464E9 E1
156 E .9426E-01
158 9.25915E-01

S 9. 05299E-01

161 76 321E-01
162 99. 1120E0-01
1153 9. 9(96116--01
164 w.83771E-01
165 8.53787E-01

9. 73819E-01

17 ý9. 13407E-01
9.40557E-I1
S .796389E-01

170 8.93145E-01
171 6.07750E-61
172 8.90431E-01
173 9.18836-901
174 9.09051E-01
175 9. 69993E6-1
17c 8.60004E-01
177 8.625516-01
179 2.22895E-01
179 E.897126-61
160 8.77914E-c1
161 9.00075E-61
162 02042E-01

NAC International

3.31933E+00
3. 33667E,00
3.35317±E06

WARH1ING1 . -. OIIL0
3. 36967E+o0

3. 40250oE00
2.420009E+0
3.435506-00
3.45100E+0O
3.466697E+00
.4 8217E+00

3.49867E+00
3.51517E+00
3.53250E+00
3. 55000E+00
3.56633E+00
3. 58100E+00
3. 59850E+00
3. 615006+05
3. 63050E+00

3.64883E600
WAAP I NIG. .... ONLY

3. 66617E+00
3.68267E+00
3. 69917E+00
3.71567E+00
3.73217E+00
3.74767E+00

WARN.INIS.... ONLY
3.76417E+90
3. 78067E+00
3.79800E+00
3.981533E+00
3.83467E+00
3. 85117E+00
3.86850E+00
3.88583E+00
3. 90233E+00
3.91863E+00
3. 93533E+00
3.95063E+00
3. 96733E+00
3.98567E+00
4.00217E+00
4.01767E+00
4.03417E+00
4.05067E+00
4 .0661-7E+00
4.08183E+00
4.09733E+00
4 .11393E+00
4.11933E+00
4.14593E+00
4 .1-92336±09
4 .1-77006+09

4 .1935O+o0
4.21082E+)0
4 22733E+09

4 .24383E+00
4 .42033E+09
4 .277476+16

4 .29417E+600
4 .3115`E+E_
4 .324096E+i
4.34 297E+09
4 .35917E+00
4 .37407E+00
4.391176+00
4.40767E+OU.1
4 .42333E+0(
4 .43967E6 0-
4 .45617E+0,
4 .47267E+00
4 .4917E+00
4 . 50597E+06
4 .52117E+00
4.53867E+,0
4 .55500E+06
4.57067E+00

4.595236,E+90
4.160193E+00
4 .51733E+00
4 .333E6+0C
4 .649233E6+
4 .65006E+0
4. 66050E+00
4.6970uE+00
4.74167E+06
4.72717E600
4.74267E600
4.75917E+00
4.77483E+00
4.79133E+00
4.809683E+60

8.77427E-01
9.77555E-o1
8.77559E6-(1

489 INDEFENDENT
8. 770552E-1
8. 77451E-01
9.77936E-C1
8. 77991E-01
9. 7364E6-02
8.78540E-01

8.79643E-01
8.79016E-01
8.78566E-51
8.76262E-911

8.77458E-01
8.77465E-01
8.77304E-01
8.77530E-01
8 . 7711"3E6-01
8.77171E-01
8.77265E-01
8. 77215E-01

479 INDEPENDENT
8.76639E-01
8.76653E-01
8.77246E-01
8.77544E -01
8.77367E-01
8.78044E-01

495 INDEPENDENT
8.77766E-01
8.77977E-01
8.77697E-01
8.77518E-01
8. 77036E-01
8.76657E-01
8.76380E-01
8.76080E-01
8.7581-EU-01
9.75629E-01
8.75576E-01
8.75407E6-11
8. 75207E-01
8.74944E-01
8.74993E-01
8.74971E-01
8.74969E-01
6.75016E-01
98. 75399E-01

. 75279-C 1
3.75391E-61
0.7511E6-01
8.75280E-01
9.75636E-01

. 75601E-01-
8.761902E-01

. 75747E-01
8.757996-E1
8.75276E-UI
8.75277E-01
8.75238E-01

8.78296E-91
8. 75990E-901
8 . 71215E-U1
9 . 751135E-n1
S. 75346E-91
8.755896-U1
8.75450E1-41
8 . 75993E-01
9.7797E1-01
8.757316-61
8. 754 14 E-91
8.75603E-01
8.756196-61-
8 .75642E-011
8. 760525-01
8.76099E-01
8. 75963E-61
6. 7594 9E-01
6.76176E-01
8.76564E-01
0.76563E-01
8. 76662E -01
8. 76728E -01
8 . 76818E_-01
8.77054E-01
8. 77240E-01
6.77297E-01
a. 77197E-01
8.77126-01
8. 7 6805 -01
0.76668-61

8. 76671E-01
8.77000E-01
8.77139E-01

3.37554E-93

3.34029E-03
3.3033E-0-3

FISS1014 P0111TS WERE
3 .310642E-03
32. 29487E6-03
3 _9554E-_0
3. 26113E-13
3.-4853E-63
3. 21965E-03
3. 200-6E-03
3.1732IE-03
3. 17341E-03
3.156476-03
3. 227-9E-03
3.19581E-03
3. 56905E-04
3.14683E 03
3.514612E-03
3.11733E-03
3.08976E-03
3.06168E-03

FISSION P011NTS WERE
3. 08 19E-03
3. 06028E-03
3.09039E-03
3.07736E-02
3. 055406-03
3. 10357E-03

FISSION POINTS WERE
3.08926E-03
3.06997E-03
3.05663E-03
3. 03616E-03
3. 04898E0-03
3.04739E-03

3. 03493E-03
3. 02509E-03
3.0 12OE6-03
2.99378E-03
2. 97040E-03
2. 95178E-03
2. 93546E6-93
2.92449E-03
2. 90233E-03
2. 880 17E-03
2.85827E-03
3.637076-03
2. 841736-03
2. 823122E-03
2.80459E-03
2 . 79757-1203
2.7921-26-63

2. 794 8636-63
2.7 69926-93

2.77743E-92
2.79311E-93

2.77399E-113
2.99389E-63
2.78449E-63

..7.2656-03
.74732E-3

2. 735726-13

2.70756E-173

.70778E-03

2.7 41,-4 1
0.69565E-03

.67 -03

.5571E-11'
2. 65774E-03ý

2. 64763E-03
2. 03096E-03
2.01237E6-03

2.61604E6-3
2. 60028EI-3
2.58790E-03
2.57211-E-03
2.56653E-03
2.58033E-03
2.56484E:-3
2.55143E-93
2.537146-67

2.53347E-97
2. 5207E-603
2.51297E-03
2.49894E-03
2.r4652E-03

2. 47369E-03
3. 479916-613

2.46552E-02
2.45126E-03
2.44134E-03
2.43173E-03

6.O00600E+0

0. O000-9E+O
GEIEF-ATED

1.- 0006-E+99

6. 6010009EO
0. 0(l0(I(+00l
C. 00060-E10
0. 107OOOE0+

0. uuuuo+(Of~0
6. O0(000E+(0
U0 OVO.OVE C IO

0. 00000E+O5
0.096666+60
0. 00006E+00

6.006686+00
0. 000006+000:11066116+1
0. OOOE +s 60
6.O000E+,00
0. 00000E +00

0.050000E+50

0.000006E+0

0.00000E+06

0.O000606-90

GENERATED
0.000006+O0

n2. to CIO0(16+500

6.O0000E6+00O.00006E+O0

0. 00000E+00o.00L00E+00

O. OOOOOE+00

0. 000O6E+00
0. O00OOE+O0
0. O60006E+0

0. O0IO0UE+00

0. 00006E+00
6. 006I(E+0(

0.O000,E0E÷O

0. 0('('0E+01)

0. O00oOE+00
0. O000±5E+0
0.00096E+00
0. 6000-E+00
03. 00606E1+ CIO1 . n0 OtOtE + (O0

6. 00006E+00
0. O00CE0+ 00
0.017000E+00
9.L,0 LI0 E'-9 0,
0.969096O-E09

9. wO609'6E+ 00
9. 66(1u+U6U06

0. 1000E+010
0•. (609:6E+ ('2

). 1001"E+I) U
9. O'0000E+O9
9. 9Ou9uOE+Ul

C 1"1 CIE + i0I. CIL 1 0E + Li'

0.5+9096-g90

9. r0 (10096E+

0. (O90000E+O±001,. O1) 1_,'IE+ OC

E.9 000 +O0

9. I000+9EO0
o . 00CIHIlE6U0

0. 06006-E+0
6. 00969E+01o

0. 9096I.ILE+ u0
C. 60''oE6+00

0. (o19E6+1609
0.0006E-+ 0u
6. OUIOULLE +O

0. (00600E+0
0. 900090E+U

•] O O 0 E + .On

6. o000'E6+O0

0.0O0000-600
j, 60oE+ o00

0 .t 'o-o0E+ nO

0. (1uO(10E+ 60

0. 110060, 00. C,1CIE06+0

0.U: OOE6+10

U. U00~C~.E+-O0O 10.006-UE+00

0. 0111o00E+OO

1,0 nI, o r) iE + 'l
E. O000E17090. OO06 6 1 .0E+O7

0. O0000E-00
0. O006E+O90
0. 00000E+00
0 . 00006E00
0. 00000E+00
0. 0006-00O

o0. 00000nE+O0
6. 60000'7E+O0

0. O000'E+(O0
0.600006E+00
0. 0017006E+0
0. O0006 + 00
6.000010E+01

5. O000+6O10
0. 0IO000E+00

0,.O00006+00i

O.n00000E+O0
0.000016E+00
0.0O000E0+ 00

0. 0000E+00
O. 0000E+00
0.00006E+00
0. 00006E+00
0.60000E6+00
0. 00000E+00
0.O0O00E6+00

0. O0000E600

0. 0000E6+00
. O00OOE+00

0. no0000E+00
0. O060006E +0
O. O0'000E+0'
0. O0000E0+0

0.0O0000E+00

5 . 191 '706-E C 01

O. O00000E+00

n. OOtOOIE+OO
C. O0000E+00

0. 00006E+06
r. 0OO006E+00

0. (10(0060E600

,. 00(1066E+67
9. 000E+1100
0.060006+00

9. 90000E+i0
o. (I1100u 0E+,7
I. 00900.E+09'+000060E+0
9. 00609OE+O0

IO. oono E+O0L
f. O _000E,+I1

0. 1001100E-10

0. J00OOE+I6-

(I' I.LU t00E+ 01n
C.9O0609E+0
'.1 )009E+0L

.1 CI f 10,,0E+O,0

0. OO116E+911

0O.00001E+6C

O. :OO0E+O0

0. 0+100lE+6O0

0. 1O1t10E+ '
C. 000006E+0

0.9060060E+0
0.90900O6±00
0. 0000996+00÷U

0. 00000E+01

0.00000E+00
0. 017000E+00
0.0A6OOE+0
6.0 IOOOE+) 0

0., 000606+96

0. 00090E+00

0. O000006+0
0.0C000E+00

0. 5OO000E+00
n0.006006+00 (
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183
184
185
186
187
188
189
190
191
192
193
194
195
199
197
108
19q
2C0
201
202
203

8.18851E-01
8. 93587E-0]
8.64996E-01
8.e292922-01
9. 09855E-Ul
8.594068-01

8. 93499E-01
9.q0273E-1I

8.69597E-01
e. 6809 3E-01

&.32013E-01
8.05299 E-1
8 .979508E-01
8. 62019)-1
8.19291E-01
0.54419E-01
8.75995E-Oil
1.45077E-01
8.59187E-01
8. 66802E-01
9.140S7E-01

4 . '417E+00
4 . 64067E'00
4 .W5C17E+0u
4 .5 727 +00
4 ,7+L7E0L00
4 . 3o4s)+0-
4 4ý9 E 47-I

4 . 9367E+00

4 . 5417E+0ii
4 ?]67E+ C0

4 .1E + iii

5.117417E0i
5'u . -U7E+00

5 i.-Io070.E00

5 11558E+0

5 14 1CiOE+OIi
5.15750E+00

8.7C817E-01
I.76909E-01
8.76844E-01
8.76877E-01
8.77056E-01
8.79961E-91

8. 7704 9E-01
8.77205E-01
0,7714E -01
9,77120E-01
9. 76874E-O1i
9,768018-01

9. 7r561E-01
8.76498E-01
8. 7 19 3E-01
8.769824-E1
8.780010-51
9.759248-01

8.75840E-01
8.75795E-01
8.75986E-01

2.43960E-03
2. 42791E-03

2.41548E-93
2.40255E-03
2 . 3981 7E-03
2.38514E-03
2.37399-0U3
2.386448-03

2.35423E-03
2.34243E-93
2.34207E-Oi3
2.359478-03
2.34797E-03
1.337038-93

34344E-Oi3
2.334 10-I03
2.32222E-93
2.31576E-03
2.305636-03
2.294528-03
2.29099E-03

. 100000E+00
9. O005008E+O0
i0. 00000E+00
0. 00000E+00
C. 00000E+09

0. oiU0E+Oino

. 0(0000E+00
C''I(' ('00E+110

0. U ( CIE0 + 0(1

O . 0il.lEiI98+ 0

+ . 90ouoo,)i:o

3. 30008E+ 00

9009OO008+09
0. 000008+00
9.5O00008+50
0. 00 00 08+00
9.O90000E+00

0I 00 0 001 00 1

O.O0000IE+000.00000E+00
0. iiOi00E+00

0. 00000E+00
SGOi I0000E+00

O). 00000CIE ,000. 90009800E0. 00000E+00
9. 0 900I0E-)I9

0.09000-E + 00

0.09099809E0
0. 09i0000E00

0. C0S000E+00
0.090998-59+O

9. 000008E Oi0
0.09000+O00

0.00008E+00

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENEPATIONS.

TRIGA - PREF. FLOOD CANISTER

LIFETIME , 2.48937E-04 + OR - 2.49929E-08 GENERATION TIME
NU BAR I 2.42071ES00 + OR - 1.83910E-05 AVERAGE FISSION GROUP

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION

4.88200E-05 + OR - 4.78127E-07
2.23328E+01 + OR - 1.33962:-02
1.36279E-U0 + OR - 1.30059E-03

0
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NO. OF INITIAL
GENEP.ATIOINS AVERAGE

SKIPPED K-EFFECTIVE
67 PER CENT

DEVIATION CONFIDENCE INTERVAL

0. 87590
0. 87 503
0.87581

0.87571
0.07559
0.87519

0.87600
0. 87893
0.087591
0.87853
03. 87193

0.87579

0.87125
,0.87647
3.8765 1

0.87700
0. 87756
0. 87774
0. 87706
0.87701
0.87725
0. 87648
0.87637
0. 87830
0.87599
0.87471
0.874 19
). 87343
0.87430
0. 87520
0. 87323
0. 87443

0.87C57
0. 87780
0..87743

0. 87041
0.87742
0.87875
0.87664
0). 87655
0. 87511
0. 87147
0. 86839
0.86000
0. 86361
0.85656
0.86925

OR -
OR -

0 
-OP, -OF. -

OR -OP -

OP -
OR -

OR -
OR -
OR -
OP -
OR -OR-

OP. -
OR -
OR -
OR -
OR -
OP -
OR -
OR -
OP -
OR -
OR -
OR -
OR -
OR -
OP -
OR -
O. -

OR 
-O8 -

DR -
OR -
OR -
OP -

O0, -
OR -
OR -
OR -
OP -
OP -OR-

OR-

OR-

0.00230
0. 0(231
o. oh( 220

0. 0('(23
(3.30230
0.00221
0. 002 30

O.00'231

(1.00233
0. 00234
o. o('239

0. 0w244
0. 03250

0. ('('253
0.(1254

0.00259
0. 00263
0. '0088

0.00274
o. (00282
0. 052980
0. ]00395

0.00304
0. 00304
0.00311
0. 00315
L. ('0322
0. 00330
0.00335
U. 00343
('. (338
0.130347

.* 00355
0. 00374

0. 01394
0.00411

0.00398

0. 0(142
0.00447

.OUý 467
0. 0'35 10
0. 00542
0. 00594
C0. (06858
0.00733
0. 00933
0. 00994

0.87360 TO 0.87820
0.87371 TO 0.87833
0.87333 TO 0.87790
0.87341 TO 0.87800
0.87329 TO 0.87789
0.87338 TO 0.87801
0.873r9 TO 0.87830
0.07301 TO 0.87024
0.87356 TO 0.87824
0.87387 TO 0.87834
0.87355 TO 0.87832
0.87335 TO 0.87824
0.87380 TO 0.87879
0.87394 TO 0.87900
0.87397 TO 0.87904
0.87441 TO 0.87959
0.87493 TO 0.88019
0.87508 TO 0.88042
0.87432 TO 0.87981
0.87419 TO 0.87982
0.87435 TO 0.88014
0.87353 TO 0.87944
0.87333 TO 0.87941
0.87327 TO 0.87934
0.87288 TO 0.87909
0.87156 TO 0.87786
0.87097 TO 0.87741
0.87013 TO 0.87673
0.87095 TO 0.87765
0.58717 TO 0.87863
0.86985 TO 0.87661
0.87096 TO 0.87790
0.87302 TO 0.88013
0.87407 TO 0.88154
0.87349 TO 0.88137
0.87330 TO 0.88051
0.87384 TO 0.88180
0.87451 TO 0.88306
0.87223 TO 0.88107
0.87187 TO 0.88122
0.87001 TO 0.88031
0.86606 TO 0.87689
0.86245 TO 0.87434
0.85952 TO 0.87267
0.85628 TO 0.87094
0.84723 TO 0.86588
0.85931 TO 0.87919

95 PEP CENT
CONFIDENCE INTERVAL

0.87130 TO 0.08050
0.87140 TO 0.88064
0.87104 TO 0.00011
0.87112 TO 0.86030
0.07098 TO 0.88010
0.87107 TO 0.0"0c2
0.87130 TO 0.o881
0.87135 TO 0.Stu05
0.87126 TO 0(.80A056
0.07133 TO 0.50068
0.87116 TO 0.86070
8.87090 TO 0.880L8
0.87130 TO 0.88020
0.8714: TO 0.0X152
0.87143 TO 0.00100
0.87182 TO 0}.80218
0.87231 TO 0.08382
0.87338 TO 0.88311
0.87158 TO 0.88355
0.87137 TO 0.80264
0.87145 TO 0.88304
0.87058 TO 0.88133
0.87030 TO 0.88244
0.87023 TO 0.88238
0.86977 TO 0.882E0
0.86841 TO 0.00101
0.86775 TO 0.88083
0.88683 TO 0.08003
8.86760 TO 0.80100
0.86933 TO 0.82086
0.86647 TO 0.8701q
0.86749 TO 0.80138
0.886946 TO n.083F8
0.87033 TO 0.'0020
0.86955 TO 0.80531
0.86820 TO 0.b84O z
0.81986 TO 0.08570
0.87023 TO 0.88733
0.88779 TO 0.80549
0.86720 TO 0.U85U9
0.86492 TO 0.88530
0.86064 TO 0.88231
0.85651 TO O.dHoN28
0.85294 TO 0.87953
0.84895 TO 0.07827
0.83791 TO 0.87521
0.84937 TO 0.88913

0.89000 TO 0.88280
0.86o09 TO 01.88295
0,8 876 TO 0.88247
0.86883 TO 0.88259

.000680 TO 0.88250
0.81870 TO 0.88203

.0(6909 TO 0.00281
8.083 TO 0.8a207

0.81893 TO :.88280
0.86399 TO 0.88302
0.88878 TO 0.88309
0.n6844 TO 0.88313
0.86880 TO 0.88378
0,86889 TO 0.88400
0.88389 TO 0.88412
0.8F923 TO 0.88477
0.08696 TO 0).88544
0.86970 TO 0.88579
0.88803 TO 9.88529
0.86856 TO 0.88548
0.86856 TO 0.88593
0.86763 TO 0.88534
0.86726 TO 0.88548
0.86719 TO 0.88542
0.88667 TO 0.88531

0.86526 TO 0.88417
0.86453 TO 0.88384
0.86353 TO 0.88333
0.86425 TO 0.88435
0.80490 TO 0.88550

0.86309 TO 0.88338
0.80403 TO 0.88483
O.86591 TO 0.98724
0.86659 TO 0.08901
01.86561 TO 0.88925
0.86409 TO 8.88872
0.8"587 TO 0.88977
0.88596 TO 0.89861
0.86337 TO 0.88991
0.58253 TO 0.89057

o.85982 TO 0.89040
0.85522 TO 0.88773
0.85057 TO 0.88622
0.84636 TO 0.88583
0.84163 TO 0.88560
o.82858 TO 0.88453
0.83943 TO 0.89907

1000100

99500
99000

985(00

9700
97000

905 1'(
03130 0'.'

750500

83000
80500
68000
75500

7-3000

05800c

8800(10

85500

83000

805 '00
7 8008'

755500

3 31300

5(0500

455(0
230i00
20500

I55500
130001

30500

18000
15500
43000

10500
38' 08'
35500

30500

99 PER CENT 11MBER OF
CONFIDENCE I1ITERVAL HISTORIES
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TPOOA - PREP. FLOOD CAIIOSTEP.

PLOT
THE L2l1E REPRESENTS K-

OF AVEPAGE K-EFFECTIVE BY GEIOERATIOIO RUI.
-EFF = 0.O25 P C. - U00''2 WHICH OCCURS FOP C13 GEEIEPATIOýIS RU!].

,.8517 0.x73j) 0.9043
I--- -------- I ------- I---
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O I 0

O I 0
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0 I.
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A5
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TRIGA - PPF. FLOOD CANISTER

PLOT OF AVEPAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LUIE REPPESENTS K-EFF = 0.H75 G OR - 0.'0023 WHICH OCCURS FOR 5 GENEPATIONS SKIPPED.

0.8H56K
I----

IS +

15 +

30 +

35 +

10 +

IS

45 4

50 +

55 *

60 +

65

75

E I

7,) +

75) +

S.85735

I I
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1 I
1 I
1 I
1 I
1 I

1 I
1' I
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I V I
I ~ I
I V I
I I
1 I
1 I
1 I

1I

IV I

I *I I

I
I V I
I V I

I V I
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II
II
II I
II
II I

1I

II I
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II I

1I I
1I I
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I V I
1I I
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0
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190

195105

I I I

I ~ I I

IiI

II

II

I ~ II

* ~ I I
* II

I

TRIGA - POET. FLOOD CAN.ISTER

GROUP FISSION UNIT REGION FISSIONS
FRACTION

1 0.0003 2.56018E-04

2 0.00014 1.22398E-03

3 0.0018 1.61485E-03

4 0.0012 1.06025E-03

5 0.0020 1.71122E-03

6 0.0032 2.76174E-03

7 0.0043 3.77211E-03

p 0.0044 3.87077E-03

9 0.0059 5.18781E-03

10 0.0129 1.13315E-02

01 0.0270 2.30314E-02

12 0.0351 3.07643E-02

13 0.0313 2.73796E-02

14 0.0251 2.20157E-02

15 0.0049 4.26451E-03

16 0.0032 2.80705E-03

17 0.0049 4. 27848E-03

10 0.0065 5.67280E-03

19 0.0077 6.75195E-03

20 0.0306 2.68092E-02

21 0.0157 1.37874E-01

22 0.0358 3.13575E-02

23 0.1040 9.10929E-02

24 0.1842 I.61359E-01

25 0.1569 1.37437E-01

26 0.2046 1.79249E-01

27 0.0850 7.44517E-02

SYSTEM TOTAL = d. 75900E-01

ELAPSED TIME 5.15750 MINUTES

PAIIIOM NUM1BER= 464866E047BI

PERCENT
DEVIATION

3.8496

1.4507

1.0573

1.3110

1.1056

0.7774

0.6579

0.0914

0.6940

0.7029

0.6591

0.6089

0.6250

0.5789

0.7710

1.0406

1 .3408

1.2992

1.1157

0.6428

1.0465

0.17425

0.4225

0. 4232

0.4836

0.4884

0.7552

0.2627

ABSORPTIONS PERCENT
DEVIATION

1.25699E-03 3.1723

3.4382 1E-03 0. 9921

1.72678E-03 0.7770

9.63316E-04 0.9001

2.36902E-03 0.7948

9.11862E-03 0.7192

2.04285E-02 0.6548

1.71404E-02 0.0295

1.76786E-02 0.5515

4.47269E-02 0.5519

5.84033E-02 0.5306

4.62759E-02 0.5061

5.51179E-02 0.4853

6.43131E-02 0.5476

3.00925E-02 0.8220

1.72502E-02 0.8815

9. 672304E-3 0.8741

9. 93018E-03 0. 0323

1.43Ž18E-02 0.7983

4 .39716E-02 0.6909

I .0244 1E-02 0. 9753

3.19522E-02 0.7098

8.49414E-02 0.4693

1 . 29971E-01 0. 40E2

1.02516E-01 0.4616

1.23471E-01 0.5002

4 .550169E-02 01.-7639

1 . 00207E0+00 0.-0915

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.00000E+00 0.0000

0.00000E+00 0. 0000

0.O0000E+00 0.0000

0.00000E+00 0.0000

0. 00000E+00 0. 0000

0.O0000E+00 0.0000

0.00000E+00 0.0000

0. 00000E +00 0. 0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0. 00000E+00 0. 0000

0. 00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0. 00000E+00 0. 0000

0.000000E00 0.0000

0.00000E+00 0.0000

,0. 00000E+00 0. 000,

0.00000E+00 0.0000

0.00000E+00 0.0000

0. 00000E+00 0.0000

0.000000E+00 0. 000

0.00000E+00 0.0000

0. 000000±E+00 O.0000

0. 000100E+0 0. 0000

0.00000E000 0.0000

0. 00000E0 00 0. 0000

0. 0C000E+00 0. 0000
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TRIGA - PREF. FLOOD CAN4ISTER

0.7920 TO 0.8099
0.80999 TO 0.0270
0.8278 TO 0.8451
0.8457 TO 0.8636
0.8636 TO 0.8815
0.8815 TO 0.8994
0.8994 TO 0.9173
0.9173 TO 0.9382
0.9352 TO 0.9530
0.9530 TO 0.9709

0.7920 TO 0.8099
0.8099 TO 0.827e
0.8278 TO 0.8457
0.8457 TO 0.8636
0.8636 TO 0.8815
0.8815 TO 0.8994
0.8994 TO 0.9173
0.9173 TO 0.9352
0.9352 TO 0.9530
0.9530 TO 0.9709

0.7920 TO 0.8090
0.8099 TO 0.8278
0.8278 TO 0.8541
0.8457 TO 0.8636
0.8636 TO 0.8815
0.8815 TO 0.8994
0.8994 TO 0.9173
0.9173 TO 0.9352
0.9352 TO 0.9530
0.9530 TO ).9709

0.7920 TO 0.8099
0.8099 TO 0.827e
0.8278 TO 0.8451
0.8457 TO 0.8636
0.8036 TO 0.8815
0.8815 TO 0.8994
0.8994 TO 0.9173
0.9173 TO 0.9352
0.9352 TO 0.9530
0.9530 TO 0.9709

FREQUENCY FOR GENERATIONS 4 TO 203

FREQUENCY FOR GENERATIONS 54 TO 203

FREQUENCY FOR GENERATIONS 104 TO 203

FREQUENCY FOR GENERATIONS 184 TO 203

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 5.15750 MINUTES

0
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Figure 6.6.6-2 TRIGA Fuel Cluster Rods - Base Fuel Configuration - Poisoned Basket

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37

MODULE CSAS25 WILL BE CALLED
TR'IGA - PREF. FLOOD CANIISTER
27GROUPNDF4 INFHO1M9EDIUM
'FUEL
U-235 1 0.0 2.30596E-04 END
0-238 1 0.0 1.61631E-05 END
ZR 1 0.0 5.37586E-03 END
H 1 0.0 8.45211E-03 END
820 1 0.84220 293.0 END

'CLAD, BASKET, AND CASK
SS304 2 1.0 293.0 END
'CANISTER INTERNAL MODERATOR

H20 3 1 .0 293.0 END
' ZI RCONIUM ROD
ZR 4 1.0 293.0 END
* GRAPHITE REFLETOR
C 5 1.0 293.0 END
'LEAD SHIELD
RB K 1.0 293.0 END
'NEUTRON SHIELD

820 7 IE-2R 293.0 END
'CASK EXTERNAL MATERIAL
H20 8 1E-2n 293.0 END
'END FITTING FOR FUEL ELEMENT
SS304 9 0.337137 293.0 END
H20 9 IE-2O 293.0 END
'SECOND FUEL MATERIAL FOR UN-CANISTERED

U-235 00 0 9.0529I0E-4 END
U-238 10 0.0 3.849480E-4 END
ZR 10 0).0 3.446510E-2 END
9 10 0.0 5.514420E-2 END

'SECOND END-FITTING MATERIAL FOPR UN-CANISTERED FUEL
SS304 11 0.337137 293.0 END

H20 El DEN=0.662863 1.OOE-3 293.0 END

'CASK INTERIOR MODERATOR MATERIAL
820 12 l.OE-3 293.0 END
'NEUTRON ABSORBER PLATE WITH BORON

FE 13 DEN=7.76 0.6717 293.0 END
C 13 DEN=7.76 0.000l 293.0 END
SI 13 DEN=7.76 0.0033 293.0 END
MN 13 DEN=7.70 0.0060 293.0 END
P 13 DEN=7.75 0.50001 293.0 END
CR 13 DEN=7.76 0.1849 293.0 END
NI 13 DEN=7.76 0.1233 293.0 END

B-1S 13 DEN=7.76 0.0073 293.0 END
B-I_ 13 DEN=7.76 0.0007 2193.0 END
N 13 DEN=7.76 0.0017 293.0 END
'NEUTRON ABSORBER PLATE WITHOUT BORON
FE 14 DEN=7.76 0.6717 293.0 END
C 14 DEN=7.76 0.0001 293.0 END

SI 14 DEN=7.76 0.0033 293.0 ENED
MN 14 DEN=7.76 0.0060 293.0 END
P 14 DEN=7.75 0.0001 2q3.0 END

CR 14 DEN=7.76 0.1949 293.0 END
NI 14 DEN=7.76 0.1233 293.0 END
N 14 DEN=7.76 0.0017 293.0 END

'FUEL FOR RODS
U-235 21 0.0 1.46137E-03 END
U-238 21 0.0 1.03065E-04 END
ZR 21 0.0 3.40686E-02 END

21 0.0 5.35638E-02 END
'CLAD INCOLOY
NI 0 0.028510 END
FE 22 n 0.033020 END
CRP 22 0 0.021151 ENýD
C 22 0 0.000399ý END
MN2 0 0.00130" END

n n 0 0.0000222 END

SI 22 0 0.001703 END
CU 22 0 0.0005 60 EN;D
AL 0 0.000296 END
TI 0 0. 0100150 END
'CASK INTERNAL MODERATOR

H20 23 l.00E-3 293.0 END
'LEAD SHIELD
PS 20 1.0 293.0 END

'NEUTRON S091ELK'
920 27 1E-20 293.0 END
'CASK EXTERNAL MATERIAL

H20 58 1E-10 293.0 END
'END FITTING FON FUEL ELEMENT

SS304 20 .4900 103.0 END
920 29 DEN-.5031l.00K-E-3S 292.0 ENED

BASKET, AND CASK NEED TO LOOK AT HOW THIS IS USE0 ,
5S304 212 1.0 293.10 ENID

'NEUTRON ABSORBEP PLATE WITH BOR ON

FE .10 -E:71 7 .(717 593.0 ENE,
C _I, DEN-7 S 0.01 293.C ENID
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S1 210 DEN=7.76 0.0033 293.0 END
MN 210 DEN=7.76 0.0060 293.0 ENS
P 210 DEN=7 .75 0.0001 293.0 END
CR 210 DEN=7.76 0.1849 293.0 END
NI 210 DEN=7.76 0.1233 293.0 END
0-10 210 DEN=7.76 0.0073 293.0 ERD
B-01 210 DEN=7.76 0.0007 293.0 END
N 210 DES=7.76 0.0017 293.0 END
'NEUTRON ABSORBER PLATE WITHOUT BOON
FE 211 DEN=7.76 0.6717 293.0 END
C 211 DEN=7.76 0.0001 293.0 END
SI 211 DEN=7.76 0.0033 293.0 END
1*1 211 DEN=7.76 0.0060 293.0 END
P 211 DEN=7.75 0.0001 293.0 END
CR 211 DEN=7.76 0.1849 293.0 ERD
NI 211 DEN=7.76 0.1233 293.0 END
Nf 211 DEN=7.76 0.0017 293.0 END
'AL FUEL HOLDER
AL 210 1.0 293.0 END
ROD COMP
MORE DATA
RES=21 CYLINDER 0.6477 DAN)(21)=.38879

END MORE
TRIGA - PREF. FLOOD CANISTER
READ PAP.AM TME=170.0 GEO=203 NPG=500 RUN=YES PLT=NO
TBA=2.0 END PAP.AM
READ GEOM
UNIT I
COM='TRIGA FUEL (SMEARED)'
CYLINDER 1 1 3.9877 60.959 0.001
UNIT 5
COM='3.38 in Width / 0.28 in Thickness DIVIDER CENTER STACK (SEALED)'
CUBOID 2 1 2P4.2672 0.7112 0.0 +74.29 -8.255
UNIT 6
COM='3.38 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK (SEALED)'
CUBOID 2 1 2P4.2672 0.6096 0.0 +74.29 -8.255

UMIT 7
COM= 'SEALED CANISTER'
CYLINDER 3 1 3.9878 +60.96 0.0
HOLE 1 0.0 0.0 0.0
CYLINDER 2 1 4.1529 +63.50 -1.27
CYLINDER 12 1 4.1529 +74.29 -8.255
UNIT 10
COM='TRIGA ELEMENTS IN Top of 3.38 in % 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2672 2P4.2972 +74.29 -8.255
HOLE 7 0.0 0.1142 0.0

UNIT 31
COM='TRIGA ELEMENTS IN Bottom of 3.38 in x 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 0.0 -0.1142 0.0
UNIT 12
COM='TRIGA ELEMENTS IN Bottom Right of 3.38 in Y 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 +0.1142 -0.1142 0.0
UNIT 13
COM='TRIGA ELEMENTS IN Top Right of 3.28 in A 3.32 in OPENING (SEALED)'
CUBOID 12 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 +0.1142 +0.1142 0.0
UNIT 14
COM='TRIGA ELEMENTS IN Bottom Left of 3.38 in n 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 -0.1142 -0.1142 0.0
UNIT 15
COM='TRIGA ELEMENTS IN Top Left of 3.30 in x 3.38 in OPENING (SEALED)'

0UBOID 12 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 -0.1142 +0.1142 0.0
UNIT 18
OOM='TRIGA BASKET 3.38 in . 3.38 in CENTER OPENING (SEALED)'
CUBOID 12 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 0.0 0.0 0.0
UNIT 17
COM='HORIZONTAL <-2 POISON SHEET + WATER'
CUBOID 13 1 2P3.8227 0.3175 0.0 ±73.02 -6.985
CUBOID 14 1 2P4.1402 0.3175 0.0 +73.02 -6.980
CUBOID 12 1 2P4.2672 0.3175 0.0 +74.29 -8.255
UNIT 18
COM='HORIZONTAL X-. POISON SHEET + WATER'
CUBOID 13 1 2P3.8227 0.3175 0.0 2P34.163
CUBOID 14 1 2P4.1402 0.3175 0.0 2P34.163
CUBOID 12 1 2P4.2672 0.3175 0.0 2P36.703
UNIT 20
COM='CENTER COLUMNI OF THREE OPENINGS w/ 0.28 in plate (SEALED)'
ARRAY 1 -4.2672 -13.8303 -8.255
REPLICATE 2 1 4R0.7112 280.0 1

UNIT 21
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS w/ 0.12 in plate (SEALED)'
ARS•Y 2 -4.2672 -8.9979 -8.255
REPLICATE 2 1 0.0 0.3048 2P0.3048 2RO.0 1
UNIT 22
COM='RIGHT OUTSIDE COLUMN OF TWO OPENINGS w/ 0.12 in plate (SEALED)'
ARPRAY 3 -4.2672 -R.9979 -8.255
REPLICATE 2 1 0.3048 0.0 2R0.3048 2R0.O 1
UNIT 30
COM='NAC-LWT TRIGA BASKET (SEALED)'
CYLINDER 12 1 17.1 +74.29 -8.255
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HOLE 20 0.0 0.0 0.0
HOLE 21 -9.2457 0.0 0.0
HOLE -2 +9.2457 0.0 0.0
CYLINDER 2 1 12. 9103 +74.93 -8.990
CYLINDER 6 1 33.'645 +74.93 -:.890
CYLINDER 2 1 36.518S +74 .93 -e.91'

CYLINDER 7 1 49.2227 +74.93 -0.090
CYLINDER 2 1 49.8221 +74.93 -8.890
CUBOID 8 1 4P49.8221 174.93 -0.890
UNIT 41
COM='TRIGA FUEL ELEMENT'
CYLINDER 31 1 0.6477 2P27.94
CYLINDER 22 1 0.68834 2P27.94
CYLINDER 29 1 0.68834 43.48 -33.04
UNIT 42
COM='HORIZONTAL 4-S POISON SHEET + WATER'
CUBOID 210 1 2P3.8227 0.3175 0.0 39.38 -28.94
CUBO D 211 1 294.1402 0.3175 0.0 39.30 -28.94
CUORDl 23 1 294.2973 0.3175 0.0 43.48 -33.04
UNIT 45
COM='DIVIDER CENTER STACK'
CUBOID 212 1 2P4.2672 0.7112 0.0 43.48 -33.04
UNIT 46
COM='DIVIDER OUTSIDE STACK'
CUBOID 212 1 2P4.2872 0.6096 0.0 43.48 -33.04
UNIT 410
COM='TRIGA FUEL ELEMENTS IN AL TUBE, CENTERED'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.0 0.0 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 411
COM='TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.12127 0.0 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 412
COM='TRIGA FUEL ELEMENTS IN AL TUBE, LEFT'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 -0.12127 0.0 9.0
CYLINDER 215 1 0.94905 43.48 -33.04
UNIT 413
COM='TRIGA FUEL ELEMENTS INI AL TUBE, TOP'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.0 0.12127 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 414
COM='TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.0 -0.12127 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 415
COM= 'TRIGA FUEL ELEMENTS IN AL TUOS, TOP RIGHT'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.08574 0.08574 0.0
CYLINDER 215 1 0.94005 43.48 -33.04
UNIT 416
COM='TRIGA FUEL ELEMENTS Il AL TUBE, TOF LEFT'
CYLINDER 23 1 0.809035 43.48 -33.04

HOLE 41 -0.,8S74 0.08574 0.0
CYLINDER 215 1 0.94805 43.48 -33.014
UNIT 417
COMT 'TRIGA FUEL ELEMENTS III AL TUBE, BOTTOM RIGHT'
CYLINDER 23 1 0.80q(25 43.40 -37.04
HOLE 41 0.09574 -0.09574 0.0
CYLINDER 225 1 0.94805 43.48 -33.04
UNIT 419
COM= 'TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT'
CYLINDER 23 1 0.8025 43.48 -33.04
HOLE 41 -0.08574 -0.09574 0.0
CYLINDER 215 1 0.34005 43.48 -33.04
UNIT 410

COM= 'AL TUNES WITH TRIGA FUEL, IN FUEL INSEPT, CENTER OPENING'
CUBOID 23 1 4F4.1529 43.48 -33.04
HOLE 415 -2.0443 -2.8443 0
HOLE 413 -0.94920 -2.8443 0
HOLE 413 0.94010 -2.8443 0
HOLE 410 2.8443 -2.8443 0
HOLE 411 -2.6443 -0.94010 0
HOLE 415 -0.04801 -0.94910 0
HOLE 416 0.04910 -0.94810
HOLE 412 2.8443 -0.94810 0
HOLE 411 -2.8443 0.94810 0
HOLE 417 -0.94810 0.04010 0
HOLE 418 0.94810 0.04610 0
HOLE 412 2.8443 0.94810 ,

HOLE 417 -2.8403 2.9443 0
HOLE 414 -0.04810 2.6443 0
HOLE 414 0.948R1C 2.8443 0
HOLE 418 2.8443 2.8443 0
CUBOID 23 1 484.1529 43.48 -33.04

CHECK 4.1 CM ABOVE .....................
UNIT 421
COM= 'AL TUNES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM OPENING'
CUBOID 23 1 4P4.1529 4-.48 -33.04
HOLE 415 -2.8443 -2.8443 0
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HOLE413 -0.94810 -2.8443 0

HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

413
416
411
410
416
412
411
417
41e
412
417
414
414
418

0.q4810 -2.8443
2.8443 -2.8443

-2.8443 -0.94310
-0.94810 -0.9481U
0.94810 -0.94810
2.8443 -0.94010

-2.8443 0.94010
-0.94810 0.94810
0.94810 0.94810
2.8443 0.94Ui0

-2.8443 2.8443
-0.94810 2.8443
0.94810 2.8443
2.8443 2.8443

0

0
0

0
0

0
0
0
0
0
0
0

0

CUBOID 23 1 4P4.1529 43.48 -33.04
I CHECK 4.1 CM ABOVE"*'".

UNIT 422
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INISERT, TOP OPENING'
CUBOID 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8443 -2.8443 0
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

413
413
416
411
415
416
412
411
417
418
412
417
414
414
418

-0.94810
0.94810
2.8443

-2.8443
-0.94810

0. 940 10
2.8443

-2.8443
-0.94 810
0.94810
2. 8443

-2.8443
-0. 94810

0. 9481(1
2.8443

-2.8443
-2. 8443

-2.8443
-0.94810

-0.94810
-0.94810

-0.94810
0.94810
0. 94810
0.94010
0.94810
2.8443
2. 0443
2.8443
2.8443

0
0

0
0

0
0

0
0

0
0

0
0

CUBOID 23 1 4P4.1529 43.40 -32.04
CHECK 4.1 CM ABOVE* *

UNIT 423
COM='AL TUBES WITH TRIGA FUEL, IN FUEL
CUBOID 23 1 4P4.1529 43.40 -33.04
HOLE 415 -2.8443 -2.8442
HOLE 413 -0.94810 -2.8443
HOLE 413 0.94810 -2.8443
HOLE 416 2.8443 -2.8443
HOLE 411 -2.8443 -0.94810
HOLE 415 -0.94810 -0.94810
HOLE 416 0.94810 -0.94810
HOLE 412 2.8443 -0.94810
HOLE 411 -2.8443 0.94810
HOLE 417 -0.94810 0.94810
HOLE 418 0.94810 0.94810
HOLE 412 2.8443 0.94810
HOLE 417 -2.8443 2.8443
HOLE 414 -0.94810 2.8443
HOLE 414 0.94810 2.8443
HOLE 418 2.8443 2.8443
CUBOID 23 1 4P4.1529 43.49 -33.04
I CHECK 4.1 CM ABOVE-*!""'""*""'*'

UNIT 424
COM='AL TUBES WITH TEIGA FUEL, IN FUEL
CUBOID 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8443 -2.8443

INSERT, BOTTOM LEFT OPENING'

0
0
0

0

8I
0
0

(I
0

0
')
0
0
(I
0
0

INSE0T, TOP LEFT OPENING'

0
0
0

0
0

9

9

00
0

0

HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
CUBOID
I CHECK

UNIT 425
COM='AL
CUBOID
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

413
413
416
411
415
416
412
411
417
418
412
417
414
414

-0.94010 -2.8443
0.94810 -2.8443
2.8443 -2.8443

-2.8443 -0.94810
-0.94810 -0.94810

0.94810 -0.94810
2.8443 -0.94910

-2.8443 0.94810
-0.94810 0.94810

0.94810 0.94810
2.8443 0.94810

-2.8443 2.q443
-0.94810 2.8443
0.94810 2.8443

4

418 2.8443 2.8443
1 4P4.1529 43.49 -33.04

.1 CM ABOVE• • • • • •

TUBES WITH TRIGA FUEL, IN FUEL
23 1 4P4.1029 43.49 -33.04

415 -2.R443 -2.8443
413 -0.94810 -2.e443
413 0.948010 -2.E443
416 2.8443 -2.-443
411 -2.E443 -0.94310
415 -0.94810 -0.94610
410 0.94810 -0.94110
412 2.8443 -0.94810
411 -2.8443 0.94016
417 -0.94810 8.94010

419 0.94810 0.0401U
412 2.8443 0.94010

INSERT, BOTTOM PIGHT OPENING'

0

C'

0
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HOLE 417 -2.1443 2.8443 4

HOLE 414 -0.19410 2.8443 0
HOLE 114 0.94810 2.1443 0

HOLE 418 2.,443 q2.844 0

CUBOID 23 1 4P4.1529 43.40 -33.04

CHECK 4.1 Cl- ABOVE .........

UNIT 426
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP RIGHT OPENING'
CUBOID 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.9443 -2.8443 0
HOLE 413 -0.04010 -2.0443 0

HOLE 413 0.94b10 -2.8443 0

HOLE 416 2.8443 -2.b443 0
HOLE 411 -2.8443 -0.94010 0
HOLE 415 -0.94810 -0.94010 0
HOLE 416 0.94810 -0.94H10 0HOLE 413 3.0443 -0.94H10 0
HOLE 411 -2.e443 0.94e10 0

HOLE 417 -0.94H10 0.94810 0

HOLE 418 0.94810 0.9481( 0
HOLE 412 2.8443 0.94810 0

HOLE 417 -2.8443 2.8443 0
HOLE 414 -0. 94810 2.8443 0
HOLE 414 0.94810 2.6443

HOLE 41H8 .8443 2.8443 0

CUBOID 33 1 4P4.1529 43.48 -33.04
UNIT 430
COM.= 'FUEL INSERT IN, CENTER OPENING'
CUBOID 23 1 4P4.2C72 43.48 -33.04
HOLE 420 0.0 0.0 0.0
UNIT 431
COM='FUEL INSERT IN, BOTTOM OPENING'
CUBOID 23 1 464.3072 43.48 -33.04
HOLE 421 0.0 -0.1143 0.0
UNIT 432
COM= 'FUEL INSERT IN, TOP OPENING'

CUBO1D 23 1 464.2672 43.43 -33.04
HOLE 412 0.0 0.1143 )0.

UNIT 433
COM='FUEL IJNSEPT Ill, BOTTOM' LEFT OPENING'

CUBOID 13 1 4P4 .272 43.48 -33.04
HOLE 423 -0.1143 -0.1143 0.0

UNIT 434
COM='FUEL INSERT IN, TOF LEFT OFENING'
CUBO 23 1 464.2072 43.4$ -33.04
HOLE 424 -0.1143 0.1143 0.0
UNIT 435
COM='FUEL INSERT IN, SOTOM RIGHT OPENING'
OUBOID 23 1 4P4.2-72 43.40 -33.04
HOLE 425 0.1143 -0.1143 0.0
UNIT 436

COM='FUEL INSERT IN, TOP PIGHT OPENING'
CBOID D 3 1 464.2172 43.48 -33.04
HOLE 4260.1143 0.1143 0.0
UN•IT 440
COM='CENTER COLUMN OF THREE OPENINGS'
APAY 41 -4.3672 -13.8303 -33.04

REPLICATE 212 1 460.7112 200.0 1
UN IT 441
C00M= ' LEFT OUTSIDE COLU-IN OF TWO OPENINGS'
ARRAY 43 -4.2672 -8.0970 -33.04
REPLICATE 212 1 0.0 0.3400 2P0.3408 3R0.0 1
UNIT 442

COM='RIGHT OUTSIDE COLUMN4 OF TWO OPENINGS'
AP,PAY 43 -4.2672 -9.9979 -33.04
REPLICATE 212 1 3.3408 0.0 P3. '408 2R0.0 1
UNIT 450
COM='28 TRIGA FUEL ELEMENTS IN EACH LWT BASKET'
CYLINDER 33 1 17.1500 43.485 -33.045
HOLE 440 0.0 0.0 3.0

HOLE 441 -9.2457 0.0 0.0
HOLE 443 +0.2457 0.0 3.0

CYLINDER 12 1 18.9103 43.485 -33.145
CYLINDER 20 1 33.4645 43.485 -33.045
CYLINDER 212 1 3-.5180 47.435 -33.845
CYLINDER I27 405 -33 .45
CYLINDER 212 1 4 9 q822' 4'.485 33. 045
CUBOID 28 1 4F49.'2'1 43.4e5 -33.' 45

UNIT 80
COM= 'SIMPLIFIED LID 8TPUCTUOE NAC-LWT'
CYLINDER 2 1 38.516$ 2P14.1'351
CYLINDER 0. 1 41 3 ' 1 'P14:1-5
CUBOID I 1 4F40.3 2-I P14.1381

UtIT e1
0114= 'SIlPL-FIED ASY STT'Il -TO''?TUPE IJAC-LWT'
CYLINDEES• '3 26.=352 F 0P.1
021L101DE. 212 3689 +].7 i.
CYLIIIDER 6 1 4- . 3521 '1 .8 1

C00 0ID 8 1 4P4'.3• 1 +1'.97 -11.7
GLOBAL UNIT I 8
C014= 'STACiK 'IF 05 bAKETS Ill -AS'
APP.7.y 20 - .- 1-3
EHD GEOM
REAL A 60.0,0

ARA=I 3U02=1IJU'-7 NU7=I FILL 1'' 17 1' 17 5 11 END FILL
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AP.A=2 1NUX=1 NUY=4 NUZ=1 FILL 13 17 6 I2 END FILL
AR .A=3 NUX1=1 1103=4 NU-=I FILL 157 1 14 ENlD FILL
A_.5A=41 N6X-=1 NUY=7 NUZ=( FILL 432 45 42 430 45 45 431 END FILL
APA=42 NUK=1 NUY=4 NUZ-I FILL 436 46 42 435 END FILL
ARA=43 NU-:=I NUY=4 NUZ=I FILL 434 4 F 42 433 E ID FILL
AF.-=20 NUX=S NU4=l NUZ=7 FILL NT 30 3R410 30 80 END FILL
END ARRAY
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL= -Y PLOT OF CASK (CANISTER ELEVATION)
SCR=YES PIC=MAT LPI=10
UAY<=1. 0 VDN=-1. B NA1:=800
F.UL=-50 YUL=50.0 ZUL=14q.452

LR= 50 0 YLR=-50.0 ZLR=140.352 END
TTL= '-Y PLOT OF BASKET (CANISTER ELEVATION),
SCP,= i'ES PIC=MAT LPI=SD
UA 1=.O VDN=-1.6 NAY<-DOS
XUL=- 17 .2 YUL=17.2 ZUL=145.352
XLR=17.2 YLR=-17.2 ZLE-149.352 END
TTL= X-Y PLOT OF BASKET (CAVITY 4M2I PLARE)'
SCR=YES PIC=MAT LPI-10
UA:=1. 0 VDN=I -. 0 NA52=00
XUL-17.2 YUL= 17.2 ZUL-0.0
XLRI7 .2 YLR=-17 .2 ZLR=01.0 ENlD
TTL= X-Y PLOT OF CENTER OPENING (CANISTER ELEVATION)

SCR=YES PIC=MAT LPTI-=
UA06=1.0 VDN=-I.O NAY-R800
XUL=-7.0 YUL=7.0 ZUL=149.362
XLR=7.0 YLR=-7.0 ZLR=149.352 END
TTL-'X-Y PLOT OF PERIPHERAL OPENING )CA-IISTE, ELEVATION)I
SCR=YES PIC=MAT LPBIN=
UA5=1.0 VDN--1 .0 NAX-800
XUL=-7.N60-UL=6.0 ZUL-149.352

6LR=7.0 YLR=4.0 ZLR=149.352 ENS
TTL='Y-Z PLOT OF BASKET (CENTER OF FUEL ELEMENTS,CANISTEP ELEVATION)'
SCR-YES PIC-MAT LPI=50
VA-=T1.0 WDN=- 1 . U NA52=8 0
XUL=2.12 YUL=-14.0 ZUL006=.89
:LR=2.12 YLR=-4.5 ZLR=112.014 ENlD
TTL='Y-Z PLOT OF BASKET (CASK)'
SCR=YES PIC=MAT LPI=10
VA-.I. W WDN-=-1.0 NAY.=R00
XUL=2.12 YUL=-51 ZUL=220.0
XLR=2.12 YL5-+51 ZLP,=-220.N
END PLOT
END DATA

SECONDARY MODULE 000(08 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 1.59 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 15.55 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE N. CPU TIME USED 202.62 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 220.91 (SECONDS).
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PROGRAM VERIFICATION INFORMATION

" .... CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G: \ISCALE43\WIN_NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 12/21/98

TIME OF EXECUTION: 03:00:50

.... PROBLEM PAPAI-IETERS

LOB 27GROUPNIDF4 LIBRARY
KI.:X 215 MI XTURES
MSC 79 COMPOSITION SPECIFICATIONS
IBM 1 MATERIAL ZONES
GE IIIFHOMIMEDIUM- GEOMETRY
MORE 1 0/1 DO NOT PESD/SEAL OPTION4AL PAPR AMETER DATA
MSLN 0 FUEL SOLUTIONS

. PROBLEM GEOMETRY ."."

IIIFINITE HOMOEGENEOUS ME.ITJI...
MFUEL 1 MIXTURE DO. OF THE INFINITE HOMOGE1EOUS MEDIUM

.... SPECIAL PARAMETERS ....

IS1 8 ORDER OF APNGULAR QUADRATURE
IIM 2 1 I NHOER ITEPAT IR O MAXTILIUM
ICM 25 OUTER ITERATION MAX'IMUM
PIP 1.0.00I0E0B+ SI1E FACTOR FOPR SPATIAL MESH
EPS 1.00000BE-04 OVERALL PROBLEM CIrVERGEIICE
PTC 1 . 00000E-04 SCALAR FLU:: CONVERGENCE
BKL 1.42089E+0I BUCKLING FACTOR
Ius 0 THERPEAL UP3CATTER SCALING
HAL FINE BALANCE TABLE PEIIHT FLAG
DY O.00003E+D00 BUCELITO HEIGHT
DI H 0.00000)E+H0I BUCELI 1G DEPTH
IPH 0 DIFFUSIONL COEFFICIENT OPTION
FRD 0 LOGICAL UNIT IIUMBER TO READ FLUX ':GUESS
FWR -1 LOGICAL UNIT DUMBER TO WRITE FLUX GUESS
MSH 2001 HUMBER OF INTERVALS FOR PES. I!TGRTIS
MLV 2 MACX LVALUE FOR RES. INTGPTNS
AMS 0 LOGICAL UNIT NUMBER TO WRITE ANIISN LIB
RES 21 MIXTURE WITH SPECIAL RESONANCE CORRECTIONH

CYLINDER GEOMETRY FOR SPECIAL RESOHANCE COEPECTIOL]
6.47700E-01 DIMENPSIOOI (LBAR) FOR SPECIAL RESONANJCE CORRECTION

DANCOFF FACTOR SPECIFICATIOIN
MIXTURE FACTOR

21 0.Z8879
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: ENG

... LI BPARY: G:\SCALE43\WII_NT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAPIE: SCALE-PC

DATE OF EXECUTION: 12/21/98

TIME OF EXECUTION: 03:01:08
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* - TRIGA - PREF. FLOOD CANIISTER

NUT•-ERIC PAPRAkMETERS .....

* TME MAXIMUM PROBLEM TIME (MIN) 170.00 "•

TBA TIME PER GENERATION (MIN) 2.00-)

GEN NUMBER OF GENERATIONS 203

NPG NUMBER PER GENERATION 500

** NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1 "

RES GENERATIONS BETWEEN CHECKPOINTS 11

XID NUMBER OF EXTPA I-D CROSS SECTIONS 1

* - ÷NBK NEUTRON BANK SIZE 525

OXNB EXTRA POSITIONS IN NEUTRON BANEK 0)

*' -. NFB FISSION BAN4K SIZE 50S

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STAPTING RANDOM NUMBER BHN8710o01o

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO0

BINARY DATA INTERFACE YES
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TRIGA - PREF. FLOOD CANISTER

....... * LOGICAL PARAMIETERS ......

RUN

FL:':

S14U

MKU

CKU

F74U

MIKH

CKH

FMH

HHL

AK.-

xSI

IS2

"AR

PEI

PlD

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NULMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX R-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FIRS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT S-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANIGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

1N0

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

PLOT PICTURE MAP(S)

COMPUTE FISSION [ERIIITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX R-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EPF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMIBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT ESEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

t10

YES

NO

NO

NO

110
NO *

NO

NO

NO

NO

140NO

NO
NO '

NO
BUG PRINT DEBUG IIJFOPdIATION

TRK PRINT TRACKING INFOPI-ATION

0
PARAMETER INPUT COMPLETED

........ 0 SO'S WERE USED READING THE PARAMETER DATA ........
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TRIGA - PREF. FLOOD CANISTER

-. ADDITIONAL INFOPR4ATION" ......

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SFECTRUM SOURCE GROUP 1

1O. OF SCATTERING ANGLES IN SSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 26

ENTRIES/NEUTRON IN THE FISSION BANK 19

NUMBER OF MIXTURES USED S0

NUMBER OF BIAS ID'S USED 1

NUM4BER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 100

NUMBER OF GEOMETRY REGIONS USED 95

LARGEST GEOMETRY UNIT NUMBER 450

LARGEST ARRAY NUMBER 43

USE LATTICE GEOMETRY

GLOBAL ARPAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAX':IMUM ARRAY NESTING LEVEL

YES

7

YES

YES

142

4

YE 
S
7

-IX BOUNDARY CONDITION MIR -X BOUNDARY CONDITION NIP

*** -Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

+Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR
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TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITSMEDIA BIAS
UJlI I D

UTILIZED IN THIS PROBLEM
REGION

UNIT

TRIGA FUEL (SMEARED)

I CYLINDER 1 1 RADIUS = 3.9877 +Z = 60.959 Z - 1.00000E-03 CENTERLINE IS AT E 0. 0000 ' = 0000S 0

UNIT 5

3.38 IN WIDTH / 0.28 IN THICKNESS DIVIDER CENTER STACK (SEALED)

1 CUBOID 2 1 +X = 4.267' -X = -4.2672 +Y

----- UNIT

3.38 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK (SEALED)

I CUBOID 2 1 +X = 4.2672 -X = -4.2672 +Y

u.-71120 -Y = 0.00000 +Z 74.290 -- - -8.2550

6

.0. 60060 -Y = 0.00000 +Z = 74.290 -Z = -8.2550

UNIT 7 -

SEALED CA.IISTER

I CYLINDER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

3 1 RADIUS = 3.9878 +Z

I AT X = 0.00000 Y

2 1 RADIUS = 4.1559 +Z

12 1 RADIUS = 4.1529 +Z

= 60.960 -Z

= 0.00000 Z

= 63.500 -Z

= 74.29.) -Z

0. 00000

0.00000

-1.2700

-8. 2550

CENTERLINE IS AT X =

IS UNIT NIUMBER I

CENTERLINE IS AT X -

CENTERLINE IS AT : =

0. 00000 0.00000

0.00000 Y = 0.00000

0.00000 (= 0.00000

UNIT SO --

TRIGA ELEMENTS IN TOP OF 3.38 IN X 3.38 IN OPENING (SEALED)

S CUBOID 12 1 +1 = 4.2672 -X = -4.2672

HOLE NUMBER 2 AT X = 0.00000 Y = 0.11420

Y= 4.2672 -Y - -4.2672

I = 0.00000 IS UNIT NFUMBER

74.260 -Z = -8.2550

----- UN IT 11 -----

TRIGA ELEMENTS IN BOTTOM OF 3.38 IN H 3.38 IN OPENING (SEALED)

I CUBOID 12 1 +- = 4.2672 -X = -4.2672 +Y0 4.2F72 -Y - -4.2672

HOLE NUMBER 3 AT X = 0.00000 Y =-0.11420 Z = 0.00000 IS UNIT NUMBER
TRIGA - PREF. FLOOD CANISTER

+1 - 74.290 -Z = -8.2550

REGION
MEDIA BIAS GEOMETPY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS FROBLEM

NUN ID

----- UNIT 12 -----

TRIGA ELEMENTS IN BOTTOM RIGHT OF 3.38 IN X 3.38 I0N OPENING (SEALED)

1 CUBOID 12 1 +IX = 4.1672 -Y = -4.267' +Y = 4.2678 -S - -4.2672

HOLE NUMBER 4 AT X = 0.11420 Y =-0.1142T 1 = 0.0]0000 IS UNIT IIUIBER

+Z = 74.2-0 -7 = -8.2550

----- UNIT 13 -----

TRIGA ELEMENTS IN TOP RIGHT OF 3.38 IN X 3.38 11N OPENING (SEALED)

1 CUBOID 12 1 +X = 4.2672 -:. = -4.2672 +C - 4.2672 -Y - -4.2672 +S 74.290u

HOLE NUMBER 5 AT X = 0.11420 Y = 0.11420 Z = 0.00000 IS UNIT NUIMBER 7

----- UNIT 14 -----

THIGA ELEMENTS IN BOTTOM LEFT OF 3.38 IN .': 3.38 IN OPENING (SEALED)

S CUBOID 12 1 +X = 4.2672 -X = -4.2672 + Y- 4.2672 -Y - -4.2r72 +Z - 74.290

HOLE I•I4BER 0 AT X =--0.1420 0 =-0.11420 Z = 0. 00000 IS UNIT N01IBE-0 7

-Z = -8.2550

-Z = -8.2550

----- UNIT 10

TRIGA ELEMENTS INI TOP LEFT OF 3.38 IN - 3.35 IN OPENING (SEALED)

1 CUBOID 12 1 +x = 4.2672 -X = -4.2672 ÷0- 4.2672 -4.2672 +Z = 74.090 -Z = -x.2550
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HOLE NUJMBER 7 AT X =-0.11420 Y = 0.11420 Z = 0.0('000 IS UNIT NUMBER 7

UNIT 16

TRIGA BASKET 3.3e IN X 3.38 IN CENTER OPENING (SEALED)

I CUBOID 2 1 + 1 4.2672 -X = -4.2672

HOLE NUMBER 8 AT X = 0.00000 = 0.00000

+Y = 4.2672 -Y = -4.2672 -Z - 74.290

Z = 0.0000(1 IS UNIT NUMBER 7

-Z = -8.2550

UNIT 17

HORIZONTAL X-.

1 CUBOID

2 CUBOID

3 CUBOID

REGION

POISON SHEET + WATER

13 1 +x = 3.8227 -0 = -3.8227 +Y =

14 1 +X = 4.1402 -0 = -4.1402 'Y -

12 1 +0 = 4.2672 -0 = -4.2672 +Y =
TRIGA - PREF. FLOOD CANOISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS

SUM ID

0.31750

0.31750

0.3175c,

-Y - 0.00000

-Y = u.00000

-Y = 0.00000

+Z

+Z

+Z

73. 020

73.020

74.290

-Z = -6.9850

-Z = -6.9850

-Z = -8.2550

----- UNIT 20 EXTERNAL

CENTER COLUMN OF THREE OPENINGS W/ 0.28 IN PLATE (SEALED)

1 ARRAY NUMBER 1 +0 = 4.2672 -X = -4.2672 +Y -

2 CUBOID 2 1 +0 = 4.9784 -X = -4.9784 +0 =

UTILIZED IN THIS PROBLEM

TO LATTICE I S ----

13.830 -Y - -13.830

14.542 -Y = -14.542

+Z = 74.290 -Z = -8.2550

+Z - 74.290 -Z -8.2550

LEFT OUTSIDE COLUMN4 OF TWO OPENINGS WI 0.12

1 ARRAY NUMBER 2 +X = 4.2672

2 CUBOID 2 1 +. = 4.2672

-- UNIT 21 EOTEPJqAL TO LATTICE 2

IN PLATE (SEALED)

-X = -4.2672 +Y - 8.9980 -Y - -8.9979 +Z = 74.290

-0 = -4.5720 +j = 9.3028 -Y = -9.3027 +Z = 74.290

-Z = -8.2550

-Z = -8.2550

UNIT 22 EXTERNAL TO LATTICE 3

RIGHT OUTSIDE COLUM4N OF TWO OFENINGS W/ 0.12 IN PLATE (SEALED)

1 ARRAY NUMBER 3 .. - 4.2672 -0 = -4.2672 +0 - 8.9980 -.

2 CUBOID 2 1 + 4 = 45.720 -0 - -4.2672 +0 9.3028 -'

-0.9q79 +Z - 74.290 -Z = -8.2550

-9.3027 +2 = 74.290 -Z = -8.2550

----- UNIT 20

NAC-LWT TRIGA BASKET (SEALED)

I CYLINDER

HOLE INUMBER

HOLE NUMBER

HOLE NIUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

12

15

1 RADIUS

AT X

AT X

AT X

1 RAD I US

1 RADIUS

1 RADIUS

S RADIUS

I RADIUS

I +::

= 17.100 -2 - 74.2990 -Z - -9.2550 CESTERLINE IS AT "0

= 0. 0000 0 = n. 00C,00 - =

-9. 2457 Y = 0. 00000 =

= 9.2457 Y = o.o..0on Z o

= 18.910 2= 74.93 -

33.465 -2 - 74.93, -Z =

= 30.519 -S = 74.93,71 -Z =

= 49.223 +Z = 74.93n -Z

= 49.822 +Z - 74.930 -Z -

49.822 -X = -49.832 +Y -

TRIGA - PREP. FLOOD' CA.DISTER

0.00000

-O' 00,0

-4. 0e00

-0.86 00

-8.08900

-4.0•900

40. BIOO

IS UNIT NUMBER 20,

IS UNIT NUMBER '1

IS UNIT NU74MBER 22

CENTERLIIIE IS AT 0

TENTERLINE IS AT X =

CE((TERLINE IS AT 0 =

CENTERLINE IS AT 0 =

CENTERLINE IS AT 0 =

-Y = -409822 -Z =

0.00000

0. 00:01.

0,00n000

C' .0 '7'7 00

0.00000

74 .893')

y = 0. 00000

Y = 0. 00000

Y = 0. 00000

Y = 0. 00000

Y = 0.00000

Y = 0.00000

-Z = -8.8900

REGION
MEDIA BIAS

N UM ID
GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 41 -----

TRIGA FUEL ELEMENT

I CYLINDER

2 CYLINDER

3 CYLINDER

21 1 RADIUS = 0.64770

22 1 RADIUS = 0.68834

29 1 RADIUS = 0.68834

+Z

+Z

+2

27 . 940'

27. 940

43.480

-Z

-Z

-Z

-27.940

-27.940

-23.040

CENTERLINE IS AT 0 - 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

UNIT 42
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HORIZONTAL

I CUBOID

2 CUBOID

3 CUBOID

2-X POISON SHEET

210 1

211 1

23 I

WATER

+>1 =

+2 -

+2 -

3.,227

4.142'

4.2672

-X = -3.8227

-X = -4.1402

= -4.2r72

+Y = 0.31750

+2 = 0.31750

+Y = 0.31750

-Y = 0.00000

-Y = 0.00000

-Y = 0.00000

+Z

+Z

+Z

39.380

39.380

43.4801

-Z
-Z

-28. 940

-33.C40

-33. 540

UNIT 45

DIVIDER CENTER STACE

I CUBOID 212 1 +X - 4.2672 -X = -4.2672 +Y = 0.71120

----- UNIT 46 ----

DIVIDER OUTSIDE STACK

1 CUBOID 212 1 +X - 4.2672 -X = -4.2672 +Y = 0.60960

-Y = 0.00000 +Z 43.480 -Z = -33.040

-Y = 0.00000 +Z = 43.480 -Z = -33.040

----- UNIT 80 -----

SIMPLIFIED LID STRUCTURE I.AC-LWT

1 CYLINDER 2 1 RADIUS

2 CYLINDER 8 1 RADIUS

3 CUBOID 8 1 +,

36.519

49.822

49.822

+Z - 14.135 -Z = -14.135 CENTERLINE IS AT

'2 = 14.135 -Z = -14.135 CENTERLINE IS AT

-X = -10.822 +Y = 49.822 -f = -49.822

0.00000

0. 00000

24.135

O- 0.00000

Y - 0.00000

-2 = -14.135
TRIGA - PREF. FLOOD CAJIlSTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMl4EDIA BIAS
NUM IDREGION

----- UNIT 81 HI ---

SIMPLIFIED CASE BOTTOM STRUCTURE NAC-LWT

1 CYLINDER 6 1 RADIUS - 26.353 +Z = 3.0100

2 CYLINDER 2 1 RADIUS - 36.61q -Z = 13.970

3 CYLINDER 8 1 RADIUS - 49.A22 -Z - 13.970

4 CUBOID 8 1 +1 - 49.822 -Y = -49.822

-Z = -3. 8100 CENTERLINE IS AT

-Z = -12.700 CENTERLINE IS AT

-Z = -12.700 CENTERLINE IS AT

+Y = 49.822 -Y -49.822

= 0.00000

X = 0.00000

X = 0.00000

+Z = 13.970

Y

Y

Y

-Z

0. 00000

0. 00000

0. 00000

-12.700

........ GLOBAL ' . . ......
.... UNIT 82 EXTERNAL TO LATTICE 20

STACK OF 5 BASKETS IN CASE

I ARRAY NUMBER 20 = 49.822 -X = -49.822 +Y = 49.822 -Y = -49.822 +Z = 230.87 -Z = -221.30

UNIT 411 -----

TRIGA FUEL ELEMENTS IN

I CYLINDER 23

HOLE NUMBER 13

2 CYLINDER 215

AL TUBE, RIGHT

1 PADIUS - 0.80063

AT X = 0.12127

1 RADIUS = 0.94005

+Z

Y

+Z

43.480

0.00000

43. 460

-Z = -33.040

Z = 0.00000

-Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

: = 0.00000

41

: = 0.00000

Y - 0.oUOUO0

Y = 0.00u000

UNIT 412

TRIGA FUEL ELEMENTS IN AL TUBE, LEFT

1 CYLINDER 23 1 RADIUS - 0.809r3

HOLE NUMBER 14 AT 2 =-0.12127

2 CYLINDER 215 1 RADIUS - 0.04805

+Z 43.460

0.O0000

43.480

-Z = -33.040

Z = 0.00000

-Z = -33.040

CENTERLINE IS AT .: = 0.00000

IS UNIT IN.1BER 41

CENTERLINE IS AT X = 0.00000

Y - 0. 00000

i' - 0. 0050U

UNIT 413

TRIGA FUEL ELEMENTS IN

1 CYLINDER

HOLE NUMBER 15

2 CYLINDER 210

AL TUBE, TOP

1 PADIUS - 0.o0093

AT :: - 00.1j000

I PR.DIUS - 0,0405
TRIGA

+2 = 42.4P0 -Z = -33.040

- 0.12127 Z - 0.=0000

+ 4 - 3.410 -Z = -33.040
PPEF. FLOOD CANISTER

CENTERLINE IS AT 2 = 0.0000it

IS UNIT NUMBER 41

CENTERLINE IS AT X = 0L.,0000

Y= 0='00

"i- Or00000

MEDIA BIAS
N4UM I D

GEOMETP'f ,ESPIPTIOII FOR THOSE UNITS UTILIZED I THIS PROBLEM
REGION
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UNIT 414

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM

I CYLINDER 23 1 RADIUS - 0.809G3 +z = 43.480 -Z = -33.040

HOLE NUMBER 16 AT X - (.00000 Y =-0.12127 Z = 0.00000

CYLINDER 215 1 RADIUS - 0.q4805 ÷ - 43.48v -Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

= 0.00000

41

= 0.00000

=0.00000

S-0.u.)00(

UNIT 415

TRIGA FUEL ELEMENTS IN AL TUBE, TOP RIGHT

I CYLINDER 23 1 RADIUS = 0.80963 +Z

HOLE NUMBER 17 AT X = 8.57400E-02 Y

2 CYLINDER 215 1 RADIUS = 0.94805 +Z

TRIGA FUEL ELEMENTS IN AL TUBE, TOP LEFT

1 CYLINDER 23 1 RADIUS - 0.80963 -Z

HOLE INUMBER 18 AT X =-8.57400E-02 Y

2 CYLINDER 215 1 RADIUS = 0.94805 +Z

TRIGA FUEL ELEMENTS I11 AL TUBE, BOTTOM RIGHT

1 CYLINDEP 23 1 RADIUS - 0.809C3 +

HOLE NUIMBER 19 AT - 8.57405E-02 Y

2 CYLINDER 215 1 RADIUS = 0.94SS5 5 Z

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT

1 CYLINDER 23 1 RADIUS - 0.R0963 +Z

HOLE NUIMBER 20 AT X =--.574OOE-02 Y

2 CYLINDER 215 1 RADIUS = 0.94805 +Z
TRIGA - PF

43.480

8.57400E-02

43.480

-Z = -33.040

Z = 0.00000

-Z = -33.040

CENTERLINE IS AT

IS UNIT NM14BER

CENTERLINE IS AT

x = 0.00000

41

X = 0.00000

Y = 0.0000.)

Y = .O00nO

-- UNIT 416 --

43.480

8.57400E-02

43.480

-Z = -33.040

Z = 0.00000

-Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

x = 0.00000

41

X = 0.00000

Y= 0.008008

Y= 0.800800

UNIT 417 -----

43.480 -Z = -33.040

-8.57408E-052 Z = 0.00000

43.480 -Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X= 0.008100

41

X. = 0.000018 = 0.00000

UNIT 418 -----

= 43.480 -Z = -33.040

=-8.57400E-02 Z = 0.00000

= 43.480 -Z = -33.040
BEF. FLOOD CANISTER

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

= 0.00000

41

= 0..0000

Y= 0.00000

Y =.8800000

REGION

MEDIA BIAS GEOMETRY DESCRIPTION FOB THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

----- UNIT 420 -----

AL TUBES WITH TRIGA FUEL, IN FUEL

I CUBOID

HOLE NIUMBER

HOLE NIUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE tI'ITBEF

HOLE l1UBER

HOLE DUMBER

HOLE NlUMBER

HOLE NUMBER

HOLE UMBEP

HOLE NUIEE-E

23

21

23

24

I

AT E

AT

AT X

AT X

25 AT X

2 A AT

27 AT X

28 AT X

AT.

18 AT K

31 AT X

32 AT X

33 ATM

34 AT T

INSERT, CENTER

- 4.1529

- -2.8443

-- 0.94E10

= U.54HIU

= 2.0443

- -2.8443

-- 0.1441o

- 0.94818

- 2.5443

= 2.8443

-- 0.84181

= 8.348111

= 2.3444

- -2.443

-- 0 84010

OPENING

-: = -4.1529

Y = -2.8443

Y = -2.8443

= -2.8443

Y - -2.8443

8 =-0.94810

i"=-8.9840118

Y =-8.R4610

Y =- .94R10

Y- 0.94910

1"= 2.94810

i"- 0.94810

Y- 0.91481

Y - 2.e443

= 2.8443

Z =

Z=

Z=

Z=

4.1529

0.00000

0.00000

0.00000

0.00000

-Y

IS

IS

IS

- = 0.00000

Z = 0. 00000

Z = 0 .00000

0 . 00000

Z 0.0

Z = O. ()('00000

Z . 00000

C = 0. 0088r

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMIBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT ISUBER

IS UNIT NUM4BER

IS UNIT NUI-IBER

= -4.1529

UNIT NUMBER

UNIT NUMBER

UNIT NUMBER

UNIT NUMBER

+Z =

415

413

413

416

411

415

410

412

411

417

418

412

417

414

43.480 -Z = -33.040
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HOLE ITUMBER

HOLE NUMBER

2 CUBOID

35 AT - 0.94810 Y = 2.8443 Z = 0.00000 IS UNIT NUMBER

36 AT K - 2.P443 Y = 2.8443 Z = 0.00000 IS UNIT NUMBER

23 1 +4 = 4.152 --B = -4.1529 +Y = 4.152q -' = -4.1529
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED I11 THIS PROBLEM
NUM I D

414

418

+Z = 43.480 -Z = -33.040

REGION

UNIT 421

IN FUEL IOSERT, BOTTOM ORENINGAL TUBES WITH TRIGA FUEL,

1 CUBOID 23 1

HOLE NUMBER 37

HOLE IBUMBER 38

HOLE NUIMBER 39

HOLE NUMBER 40

HOLE NUMBER 41

HOLE NBUMBER 42

HOLE NUMBER 43

HOLE NUMBER 44

HOLE N4UMBER 45

HOLE NIUMBER 46

HOLE NUMBER 47

HOLE NIUMBER 48

HOLE NUMBER 49

HOLE NUMBER 50

HOLE NUMBER 51

HOLE NUMBER 52

- CUBOID 23 1

ox - 4.1529 -X = -4.1529 +Y =

AT N = -2.6443 Y = -2.8443 Z =

AT X -- 0.94810 Y = -2.8443 U =

AT X = 0.94810 Y = -2.8443 Z =

AT X - 2.8443 Y = -2.8443 Z =

AT " - -2.8443 Y =-0.94810 Z =

AT X -- 0.94810 Y =-0.94810 Z =

AT X = 0.94810 Y =-0.94810 Z =

AT X - 2.8443 Y =-0.94810 Z =

AT " - -2.8443 Y = 0.94810 Z =

AT X =-N.84810 Y = 0.94810 Z =

AT X = 0.94810 Y = 0.94810 2 =

AT 2 - 2.8443 Y = 0.94814 1 =

AT X = -2.8443 Y = 2.8443 1 =

AT X =-0.94810 Y = 2.8443 0 =

AT t = U.94810 Y = 2.8443 Z =

AT S - 2.8443 Y = 2.8443 Z =

+X - 4.1529 -X = -4.1528 +Y =
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS

4.1520

0.00000

0. 00000

0. 00000

0. 00000

0. 00000

0. 00000

0. 00000

0. 00000

0. 00000

U. 00000

0. 00000

0. 0000'1

0. 00000

0. 00000

0. 00000

0. .0015

4.1528

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBEB

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.1529

+z =

415

413

413

416

411

415

416

412

411

417

418

412

417

414

414

418

+Z =

43.480 -Z = -33.040

43.480 -Z = -33.040

MEDIA BIAS
NUM ID

UTILIZED IN THIS PROBLEM
REGION

UNIT 422 -----

FUEL INSERT, TOF OPENINGAL TUBES WITH TRIGA

N CUBOID

HOLE NUMBER

HOLE NOUMBER

HOLE IIU2MBER

HOLE NUMBER

HOLE NUJMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NIUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE S.N-IBER

HOLE NUMBER

2 CUBOID

FUEL, IN

23 1

53

54

55

56

57

58

59

6O

61

62

63

64

G5

66

07

68

23

AT X

AT -

AT X

AT -

AT X

AT X

AT X

AT X

AT S

AT 0

AT S

AT X

AT X

AT X

AT F

AT X

4.1529

-2.8443

=-0.04810

0.44810

-2.-443

-2.8443

-- 0.4810

-2. 443

-- 2.0143

=0.94610

-0[.04810

- 2.0443

= 443

-- 4.14+•10

=. 0.94+10

- 2.0443

- 4.1520

-X = -4.1529 4.1529

Y = -2.8443 Z = 0.000

Y = -2.8443 Z = 0.0000

Y = -2.8442 Z = 0.0000)['

Y= -2.8443 Z ' 0.0000

Y =-0.94810 Z = .. 00000

S =-0.94610 7- 0.00000

Y =-0.94810 Z = 0.00000

Y =-0.94810 Z = 0.00000

Y = 0.94810 Z = 0.00000

Y = 0.94810 Z = 0..1OB't

Y = 0.94810 Z = 0.00000

Y = 0.94810 Z = 0.00000

Y = 2.8443 2 = 0.00000

Y = 2.8443 Z = 0.00000

= 2.8443 Z = 0.00000

Y= 2.8443 Z = 0.00000

-4.1529 rY = 4.1529

- y

IS

I0

IS

10

10

ID

IS

IS

IS

IS

IS

IS

IS

IS

= -4.1529

UNIT NUMBER

UNIT NIUMBER

UNIT NUMBER

UNIT NOMBER

UNIT NUMBER

UNIJT ((UMBER

UNIT N(UMBER

UNIT NUMBER

UNIT NUMBER

UNIT NUMBER

UNIT NUMBER

UNIT NUMBER

UNIT NLU-MEB

UNIT NUMBER

UNIT NlUMBER

UNIT NUT4BEO

- -4.1529

+Z = 43.480

415

413

413

41F

411

415

416

412

411

417

418

412

417

414

414

418

+7 = 43.430

-Z = -33.040

-Z = -03.040'
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED INI THIS PROBLEMMEDIA BIAS
NUM I DREGION

UNIT 423
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AL TUBES WITH TRIGA

1 CUBOID

HOLE NUMBER

HOLE N1UMBER

HOLE NU24BE5R

HOLE NURBER

HOLE NUMBER

HOLE NU0MBER

HOLE NUMBER

HOLE NR2bBER

HOLE NUMBER

HOLE NUMBER

HOLE I.NUMRBER

HOLE NUMBER

HOLE INMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2CUBOID

FUEL,

23

70

71

72

73

74

75

76

77

78

79

8O

81

82

83

84

23 1

IN FUEL INSERT, BOTTOM LEFT OPENING

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

÷E - 4.1529 -:" = -4.1529 +Y = 4.1529 -Y - -4.1529

X --. 8443 Y = -2.8443 Z = 1.00(00 IS UNIT NUMBE

X E =-0.94810 Y = -2.8443 Z = 0.00000 IS UNIT NUMBE

X K - 0.94920 Y = -2.8443 Z = 0.0(0000 1S UNIT NUMBE

T - .0443 Y = -2.8443 Z = 0.00000 IS UNIT NUIBE

T -2.1443 Y =-0.94410 Z = 0.00u00 IS UNIT NUMBE

X =-0.948 10 S 9-0. 10 Z = 0.00000 IS UNIT N.44BE

X- 1.94810 Y =-0.94810 Z = 0.00000 IS UNIT NUMBE

X = - .844' 0 =-0.94810 Z = 0.00000 IS UNIT NUMBE

X -2.8443 Y = 0.94810 Z = 0.00000 IS UNIT NUMBE

T 2 =-D.94310 Y = 0.94810 Z = 0.00000 01 UNIT NUMBE

X X = 0.q4dI0 Y = 0.94810 Z = 0.00000 IS UNIT NUMBE

= 2.0443 Y = 0.94810 Z = 0.00000 1S UNIT NUMBE

X - -2.8443 Y = 2.8443 Z = 0.00000 IS UNIT NUMBE

T 0 -- 0.94810 Y = 2.8443 Z = 0.00000 IS UNIT NUMBE

X = 0.94810 Y = 2.8443 Z = 0.00000 IS UNIT NUMBE

T = 2.8443 Y = 2.8443 Z = 0.00000 IS UNIT NUMBE

+K = 4.1529 -X = -4.1529 +Y = 4.1529 -Y = -4.1529
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED INI THIS PROBLEM

.R

ER

P.

.R

.4

ER

ER

ER

gR
P.

RP.

.R

R

+Z = 43.480

415

413

413

416

411

415

416

412

411

417

418

412

417

414

414

418

+7 = 43.480

-Z = -33.040

-2 = -73.040

REGION
MEDIA BIAS

I1134 ID

UNIT 424 -----

AL TUBES WITH TRIGA FUEL,

1 CUBOID 23 3

HOLE NUMBER 85

HOLE N1UMBER 86

HOLE 14UMBER 87

HOLE NUMBER 88

HOLE INU4BER 89

HOLE NUM4BER 90

HOLE NU'4MBER 91

HOLE NIUMBER 92

HOLE NUMBER 93

HOLE NUMBER 04

HOLE NUMBER 95

HOLE NI•4BER 96

HOLE NUMBER 97

HOLE 114MBER 98

HOLE N134BER 99

HOLE I4134BER 100

2 CUBOID 23 1

IN FUEL INSERT, TOP I

+X = 4.1529

AT X - -2.8443

AT 0 -- ).94810

AT N = 0.94810

AT X - 2.8443

AT X = -. 8443

AT X -- 0.q4810

AT K - 0[.94810

AT X = 2.E443

AT X --. 0443

AT : =-i. q484I

AT X = 0.94810

AT X = 2.R443

AT K - -2.1443

AT 0 -- 0.94010

AT X - 0.94P10

AT K - 2.8443

+K = 4.1529
TRIGA

EFT OPENING

-X = -4.1529

Y = -2.8443

Y = -2.8443

Y = -2.8443

Y = -2.8443

Y =-0.94810

Y =-S.94610

Y =-O.94810

Y =-0.94@10

Y= 0.94010

Y= 0.94810

Y= 0.94810

S = .0.4810

O = 2.8443

S = 2.8443

O 2.8443

Y = 2.8443

+y

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z

4.1529

0.00000

0.00000

0. 00000

0. 00000

0.00000

0. 00000

0. 00000

). 00000

0. 00000

2'. 0000

0. 0O00o

0. 00000

0. 00000

0. 00000

0. 00000

0.00000

4 .1529

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUI4BER

IS UNIT NUMBER

IS UNIT NUI4BER

IS UNIT NU14BER

IS UNIT NUMBER

IS UNIT NUMBER

IS USIT NU14BER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y - -4.1529

+Z = 43.480 -Z = -33.040

415

413

413

416

411

415

410

412

411

417

418

412

417

414

414

418

+Z = 43.480 -Z - -33.040-X = -4.1529 +Y =
PREP. FLOOD CANISTER

MEDIA BIAS
1NU4 I DREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED INI THIS PROBLEM

----- UNIT 425 0 ----

AL TUBES WITH TRIGA FUEL, III

I UBOID 023

HOLE NUMIBER 101

HOLE NUT13BER 102

HOLE NUMBER 103

FUEL

AT K

AT "

AT '

IIISERT, BOTTOM PIAHT OPENING

= 4.15'9 -Y = -4.1529

- -1.0443 f = -2.0443

--. 94810 Y = -2.844Y

- 0.94010 Y = -2.8442

Y= 4.1519

Z = 0.00000

Z = 0.00000

2 = 0.00000

-' - -4.1529

IS USlIT NUMBER

IS UI4IT 1NUMBER

IS UNIT NUMBER

+Z = 43.463

415

413

413

-2 = -22. 240

HOLE NUMB14ER 104 AT X = 2.-443 Y = -2.8442 Z = 0.00000 IS UNIT NUMBER 416
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HOLE INIIBEH

HOLE NUM4BER

HOLE NUMB0E1R

HOLE NUMBER

HOLE NUMBER

HOLE NUIMBER

HOLE INUMBER

HOLE NUMBER

HOLE NUM-lBEER

HOLE NUMBER

HOLE NUMBER

HOLE NIMBEHR

2 CUBOID

105

100

147

109

11

111

113

114

115

116

23 1

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

= -2.8443 Y =-0.94810 Z 00000 IS UNIT NUMBE

Y =-0. 94810 0 =-0. 94810 Z 0 . 0000c, IS UNIT NUMBE

K = 0.94810 Y q-.41 ' 0.0000 IS UNIT NU1 BE

4 2.8443 Y =-0.9401 '0. 00 IS UNIT NUIIBE

= -2.8443 Y = 0. 9 1 00001I IS UNIT 11U01-EE

=-0. 94810 Y = 0. 94810 c=. '400000 IS UNIT NUMBE

= 0.94810 0 = 0.94810 Z 0.00000 IS UNIT NUMBE

= 2.8443 Y = 0.94810 Z 0.00000 IS UNIT NUMBE

X= -2.8443 Y = 2.8443 Z - 0.00000 IS UNIT NUMBE

K =-0.94810) 7 = 2.8443 Z = 0.00000 IS UNIT NUMBE

K = 0.94810 Y = 2.8443 Z - 0.00000 IS UNIT NUMBE

= 2.8443 Y = 2.8443 Z 0.00000 IS UNIT NUMBE

4.1529 -X = -4.152q -Y = 4.15219 -Y = -4.1529
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

R

R

PR

R

P.

R

R

•R

411

4 1I

416

412

411

417

419

413

417

414

414

418

+Z - 43.480 -Z = -33.040

MEDIA BIAS
NUN IDREGION

UNIT 42IS

AL TUBES WITH TRIGA FUEL,

I CUBOID 23 1

HOLE NUMBER 117

HOLE NUMBER 118

HOLE NUMBER 119

HOLE NUMBER 120

HOLE NUMBER 121

HOLE NUMHER 122

HOLE NUMBER 123

HOLE INUMBER 124

HOLE NUMBER 125

HOLE NU40ER 126

HOLE NUMBER 127

HOLE NIUMBER 128

HOLE NUHMBER 129

HOLE NUMBER 130

HOLE NUMBER 131

HOLE NUMBER 132

2 CUBOID 23 1

IN FUEL INSERT, TOP

X = 4.1529

AT X -2.8443

AT X =-0.94810

AT X = 0.94810

AT X - 2.8443

AT X = -2.8443

AT X =-0.94810

AT X = 0.94810

AT X = 2.8443

AT X -2.8443

AT X =-0. )4810

AT 2 0.9481H 0

AT X = 2.8443

AT 0 - -2.8443

AT 0 =-0.94810

AT 0 = 0.94810

AT 0 = 2.8443

+: = 4.1529

RIGHT OPENING

-- = -4.1529

Y = -2.8443

Y = -2.8443

Y = -2.8443

Y = -2.8443

Y =-0.94810

Y =-0.94810

Y =-0.94810

Y =-0.Q4810

Y = 0.94010

Y - 0.94•10

0' = 0.904810

Y = 0.94810

Y = 2.8443

Y = 2.8443

Y = 2.8443

Y = 2.8443

-'x: -4.1529

+ y

Z

Z

Z

Z

Z

Z

Z

7

Z

Z

Z

Z

7

Z

+ Y

4.1529

0.00000

0. 00000

0. 00000

0. 00000

0. 00000

0. 00000

'..000

0. 00000

C'. ('000')

0.0 00u U

o. SO

0. 00000

0'. 00000

0. 00000

0. 00000

0. 00000

4.1529

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.1529

4Z = 43.480

415

413

413

416

411

415

416

412

411

417

418

412

417

414

414

418

+z - 43.480

-Z = -33.040

-Z = -33.040

UNIT 430 -----

FUEL INSERT IN, CENTER OPENING

1 CUBO2 23 1 +0 = 4.2872 -Y = -4.2472 +0 - 4.3672

HOLE NU04BER 133 AT 0 = 0.0000 0 = 0.00000" = 0i.00000
TRIGA - FP.EF. FLOOD COJIISTEP

-Y = -4.2672 +2 - 43.400

IS UNIT NUM1BER 4 20

-Z = -33.040

MEDIA BIAS
N04 IDREGION

GEOMET.Y DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 431 -----

FUEL INSERT IN, BOTTOM OPENING

I CUBOID 23 1 +2 = 4.2072

HOLE NUMIER 134 AT X = 0.00000

-: = -4.2672 -Y = 4.2672 -Y = -4.2672

Y =-0.1143) Z = 0.00000 15 UNIT NUMBER

+Z - 43.480

421

-Z = -33.040

UNIT 432

FUEL INSERT IN4, TOP OPENING

1 CUBOID 13 1

HOLE 11001E0R 135

NAC International

+:" = 4.2072 -Y = -4.2072 +0 = 4.2672 -Y = -4.2675

AT X = 0.100410 0 = 0.1143, 1 = 0.00000 IS UOIIT 014U60E

+2 = 43.480 -2 = -33.040)
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----- UNIT 433 ---

FUEL INSEPT INI, BOTTOM LEFT OPENING

1 CUBOID 23 1 +X = 4.2672

HOLE NUMIBER 136 AT X =-R.11430

FUEL INSERT IN, TOP LEFT OPENING

1 CUBOID 23 1 +H = 4.2672

HOLE NUMBER 137 AT U =-0.11430

FUEL INSERT IN, BOTOM RIGHT OPENING

1 CUBOID 23 1 +X. = 4.2672

HOLE INU4BER 138 AT X = 0.11430

FUEL INSERT I1I, TOP RIGHT OPENING

1 CUBOID U31 ] 0 = 4.2672

-y = -4.2672 + = 4 .2672

y =-0.11430 2 = 0.00000

-Y = -4.2C72 +Z - 43.460

IS UNIT NUMBER 423

-Z = -33.f)40

----- UNIT 434

-x = -4.2672 +Y = 4.2672

Y = 0.11430 Z = 0.00000

-Y = -4.2672 +Z =

IS UNIT NUMBER 424

43.480 -Z = -33.040

UNIT 435

-X = -4.2672 +Y = 4.2672

Y =-0.11430 7 = n.00000

-Y = -4.2672 +Z -

IS UNIT NUMBER 425

43.4a0 -Z = -33.040

UNIT 436

-x = -4.2672 +Y = 4.2671 -Y = -4.2672 Z 43.4400 -I = -33.040

HOLE NUM4BER 139 AT X = 0.11430 Y = 0.11430 Z = 0.60000 IS UNIT NUMBI
TRIGA - PREF. FLOOD CANnISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOP. THOSE UNITS UTILIZED IN THIS PROBLEM

EP 426

REGI ON HUM4 IED

----- UNIT 440 EXTERNAL TO LATTICE 41

CENTER COLUMN OF THREE OPENINGS

1 ARRAY NUMBER 41 +0 = 4.2672 -X = -4.2672 +Y - 13.830 -Y = -13.830

2 CUBOID 212 1 +0 = 4.9784 -X = -4.9784 +y = 14.542 -Y = -14.542

43.480

43.480

-Z = -33.040

-Z = -33.040

----- UNIT 441 EXTERNAL TO LATTICE 42

LEFT OUTSIDE COLUMN4 OF TWO OPENINGS

I ARRAY NUMBER 4- +: = 4.2672

2 CUBOID 212 +X = 4 .2672

-: = -4.2672 +Y = a.9980 -3 = -8.9976

-X = -4.6080 -Y = 9.3388 -Y = -9.33R7

+ý - 43.4 0 -Z = -33.041

+Z = 43.440 -BZ -33. -,40

--- UNIT 442 EXTERNAL TO LATTICE 43

RIGHT OUTSIDE COLUII4 OF TWO OPENINGS

1 APRAY NUM4BER

2 CUBOID

43 +, = 4.2672 -X = -4.2672 +Y - 8.9980

312 1 +0 = 4.6080 -X -4.2672 +Y = 9.3388

-Y = -8.9979 +Z = 43.48U -Z = -33.040

-Y = -9.3387 +Z = 43.480 -Z = -33.040

28 TRIGA FUEL ELEMENTS IN

1 CYLINDER 23 1

HOLE NUMBER 140

HOLE NU4BER 141

HOLE NUI4BEP 142

2 CYfLINDER 211 1

3 CYLINDER 2S 1

4 CYLINDER 212 1

5 CYLINDER 37 1

6 CYLINDER 212 1

7 CUBOID 26 1

Z LAYER 1, 2 COLUMN I

11

----- UNIT 450 -----

EACH LWT BASKET

RADIUS = 17.150 +Z = 43.485 -Z - -33.045 CENTERLINE IS AT

AT X = 0.00000 Y = 0.00000 Z = 0).00000 IS UNIT NUMBER

AT X = -9.2457 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER

AT X - 9 .2457 Y = f. 1.00110 Z = 0. 00000 IS UNIT NUMBER

PSADIUS = 19.910 +Z = 43.460 -I = -33.045 CENTERLINE IS AT

RADIUS = 33.465 +Z = 43.485 -l = -33.045 CENTERLINE IS AT

RADIUS = 36.519 +Z = 43.485 -Z = -33.045 CENTERLINE IS AT

RADIUS = 49.223 +Z = 43.4P5 -Z = -33.045 CENTERLINE IS AT

RPADIUS = 49.82- +Z = 43.485 -Z = -33.045 CENTERLINE IS AT

+v = 49.822 -Y = -49.083 +Y = 49.822 -Y = -49.822
TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 1

TO 1 LEFT TO RIGHT Y ROW 1 TO 7 BOTTOM TO TOP

: - ). 000l00

44r0

441

442

X - 0.010000

E - 0. 00000

-Z 0. 00300
B- 0.00HI000

+2 = 43.495

Y = .00000

Y

Y

,-, . 00080

0. 00000

S. 0000'0

0. 00000

0. 00000

-33.045
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

I, C COLUM4N I TO I LEFT TO RIGHT Y ROW I TO 4 BOTTOM TO TOPZ LAYER

12

17

13

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

I, X COLUM4 I TO 1 LEFT TO RIGHT Y ROW 1 TO 4 BOTTOM TO TOPZ LAYER

14

6

17

15

Z LAYER

81
Z LAYER

30
Z LAYER

450
Z LAYER

450
Z LAYER

450
Z LAYER

30
Z LAYER

8H

Z LAYER

431

45

42

430

42

45

432

Z LAYER

435

42

46

436

Z LAYER

433

42

46

434

NAC I

TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY

1, X COLUMN ITO 1 LEFT TO RIGHT Y ROW 1 TO S

2, X COLUIM14 I TO I LEFT TO RIGHT Y ROW I TO 1

3, X COLUMN I TO I LEFT TO RIGHT Y POW I TO 1

4, X COL•l4IJ I TO 1 LEFT TO RIGHT Y ROW I TO 1

5, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 1

6, X COLUWI 1 TO I LEFT TO RIGHT Y ROW I TO 1

7, X COLUMIN 1 TO 1 LEFT TO RIGHT Y ROW I TO S

TRIGA - PPEF. FLOOD CRIJISTER

UNIT ORIEUTATION DESCRIPTION FOR ARRAY

I, X COLUMN I TO I LEFT TO RIGHT Y POW I TO 7

20

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

41

BOTTOM TO TOP

UNIT ORIENTATION ,ESCRIFTION FOR ARRAY 42

I, X COLUMN I TO I LEFT TO RIGHT Z ROW 1 TO 4 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 43

I, X COLUMN 1 TO I LEFT TO EIGHT Y ROW I TO 4 BOTTOM TO TOP
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TRIGA - PREF. FLOOD CANISTER
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REG61N

3

4
5
6

I
2
3

10 1 7

11 1 H

12 1 9

13 1 10

14 1 11

15 1 12

16 1 13

17 1 14
2 15
3 16

SURROUNDING GEOMETRY VOLUMES

20 1 20
2 21

SURROUNDING GEOMETRY VOLUMES

21 1 22

23

SURROUNDING GEOMETRY VOLUMES

22 1 24
2 26

30 1 26
2 27
3 28
4 29
5 3O
6 31
7 32

41 1 33
2 34
3 35

42 1 3"I
2 37
3 3q

45 1 39

46 1 40

80 1 93
2 94
3 95

81 1 96
2 97
3 q8

4 99

SURROUNDING GEOMETRY VOLUMES

12 1 100

VOLUME

3.04527E+03 CM-3

5.01021E+02 CM'*3

4.294466E02 CM-3

2.52441E-01 CMI 3
4.63830E+02 CM" 3
9.63581E+02 CM•*3

1.53981E+03 CM-3

1.53981E+03 CMI*3

1.53981E+03 CM**3

1.53981E+03 CM-3

1.53981E+03 CM"3

1.53981E+03 CM-3

1.53981E+03 CM"13

1.94205E+02 CM-13
1.61300E+01 CM"3
1.33346E+01 CM÷.3

GEOMETRY REGION

1.94861E+04 cM":3
4.41673E+03 CM*"3

GEOMETRY REGION

1.26776E+04 CM-3
8.97555E+02 CM1+3

GEOMETRY REGION

1.26776E+94 CM*"3
8.97555E+02 CM*3

2.47754E+04 CM013
1.83375E+94 CM÷"3
2.00728E+05 04÷ 3
5.62864E+04 CM"-3

2.86831E+05 CM-V3
1.56332E+04 CMW3
1.76602E+05 CM'2

7.36468E+01 CM"3
9. 53195E+60 CM- 3
3.07231E±+1 CM'*3

1.65841E+02 CM *3
1.37742E+01 CM :3
2.77290E+01 CMO 3

4.64451E+32 3CM*3

3.98101E+02 GN**3

1.15444E+05 CM-*3
I.u2013E+05 CM--3
6.02374E+04 CM"3

1.66245E+04 CM"3
9. 57276E+04 UM:*3

9.56257E+04 CM**3
5.6e278E+04 CM *3

GEOMETRY REGION

4.48958E+06 CM"*3

4.36751E+01 CM'-3
5.84895E+01 CM"+3

4.36751E+01 CM-3
5.84895E+01 CMI-3

4.36751E+01 CM*3
5.84895E+01 CMI43

4.36751E+01 CM÷3
5.84R95E+G]1 CM-*3

4.36751E+01 CMM3

CUMULATIVE
VOLUME

3.04527E+03 CMW-3

5.01021E+02 CM-2

4.29446E+02 CIA'3

3.04552E+03 CM' .3
3.50935E+03 CM''

4.47243E+03 CM-3

5.01225E+03 COP *3

6.01225E603 CM-*3

6.01235E+03 CM-3

6.01225E+03 CM- 3

5.01225+E53 CM-3

6.01225E603 CM-3

6.01225E1+03 CM-3

1.94205E402 CM"3
2.10335E+02 CM:*3
2.23670E+02 Cell3

20 IS A4 ARRAY PLACEMENT BOUNDARY REGION

1.946616E+4 CM*"3
2.39026+09E4 CM* 3

22 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.26776E+04 CM-+3
1.35752E+04 CM÷-3

24 IS All APR2A6 PLACEMENT BOUNDARI REGION

1.26776E+64 CM:*3
1.35752E+04 CM '3

7.15286E+04 CM-÷3
0.416606+04 CM'*3

2.94P94E+±05 CM-3
3.511R6E+05 CM- 3

6.531456+05 2M .3

6E+05 CM*.3

7.36468E+01 CH1
.1767E+01 Cl-P3

I.13192E+02 CM.4

1.6ý5841E+02 EQ * 3
1.76+502 CM* '3

±.7+446±+ .I C*

4_.,-447 5 +102 '241 3

3. )9101±E02 CM- .3

1.1i444E+1±5 CM° ÷3
2.20451E+05 CM-3
2. 0++4E+05 -Ml4

1.66240E+04 CM'2 3
1. 1235E+)5 ca'

2.07978E005 CM(3
2.64066E+05 CM-3

100 IS 9.1 APPR0 PLACEMENT BOUIJDAR' REGION

4.40.95 6E+06 1'-1' .3

1.57577E+02 CM-3

2.1606±E+0' CI'-3

1.57577E+02 M'tP .3
2.1600,E+02 M* *3

1.57577E602 CM-3
2.01606-E00 CM*3

1.57577E+02 CO1' 3
2.1006-E+02 CM- 2

1.57177±+02 CM1 3

411 1
2

412 1
2

413 1

414 1

415 1

43
44

45
46

47
4H

49
50

51
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4 10 1

417 1

410 1

421' 1

421 1
2

422 1

2

424 1
2

425 1

426 1

430 1

431 1

432 1

433 1

434 1

435 1

436 1

SU00RU0DI NG GE

440 1

5.848q5E+01 CM- 3

4 .367510+01 OM"3
5.04895E+01 CM' 3

4.367510+01 CM''3

5.04695E+01 CMM'3

4.307510+01 CM**3
5. P4895E+01 -M. '3

1.82177E0,3 CH-,3
). 0u00005E+0 CM * ' 3

1.82177E+03 CM''3
0. 00000E+O0 CM-*3

1.92177E+03 CM*'3
O. 00000E+00 CM0*3

1.82177E+03 CM'-3
0.00000E+00 CM-*3

1.82177E+03 CM*N3
0.00000E+00 CM14'3

1.82177E+03 CM*"3
0. 00000E+00 CM' 3

1.82177E+03 CM*÷3
0. 000000+00 CM* 3

2.94576E+02 CI-3

2.94576E+02 CM''3

2.94576E+02 UM''3

2.94576E002 0 M*'3

2.94576E+02 CM**3

2.94576E+02 CM-'3

2.94576E+02 CM'*3

GEOMETRY REGION

1.80030E+04 CM'3
4.09436E+03 C4M'*3

GEOMETRY REGION

1.17523E+04 CM''3
9.32192E0+0- CM-33

GEOMETRY REGION

1 17523E+04 C14' 3
9,32192E+02 CM''3

2.31876E+04 CM2'3
1. 52615E+04 CM''3
1.832170E+05 C4' 3
5.13911]-+4 LC4 '3
2.61084E+05 t1 * 3
1 .42735E+04 CM '3
1. 03060tE+u5 04* ''3

2.16066E-02 CM*-3

1.57577E025 CM''3
2.16066E02G CMH'3

1.57577E002 CM''3
1.16066E112 CM''3

1.57577E+02 CM''3
2.16066E+41 CMM '3

5.'7883E+03 CMH*3
5.27883E+03 CM*'3

5.27883E+03 CM''3
5.27883E+03 CM' 3

5.27883E+03 CM* 3
5.27883E+03 CM*'3

5.27883E+03 CM''3
5.27883E+03 CM'*3

5.27883E+03 CM'*3
5.27883E+03 CM''3

5.27883E+03 CM''3
5.27883E+03 CM''3

5.27883E+03 CM''3
5.27883E+03 CMI 3

5.57341E+03 CM'*3

5.57341E+03 CM''3

5.57341E+03 CM1'3

5.57341E+03 CM''3

5.57341E+03 CM''3

5 573410+03 7rM*-'

77

78

79

OMETRY VOLUMES

80
81

SURR01U11NIG GEOMETRY VOLUMES -

441 1 K2
2 83

SURROUNDING GEOMETRY VOLUMES -

442 1 84
2 85

450 1 86
2 87
3 88
4 89
5 90
f 91
7 92

5.57341E+03 CM''3

80 IS AM ARRAY PLACEMENT BOUN]DARY REGION

1.80030E+04 CM''3
2.215182E+04 CM'*'3

K2 IS AlN ARRAY PLACEMENT BOUNDAGLY REGI01

1.17523E004 CM''3
1.26845E+04 CM4*3

84 IS ANl ARRAY PLACEMENT BOUNDARY REGION

I.17523E+04 CM''3
1.26845E+04 CM''3

7.07147E+04 CM' 3
8.59762E+04 CM''3
2.69247E+05 CM*'3

3.20638E+05 CM''3
5.825220+05 CM-'3
5.96796E+05 CM''3
7.59864E+05 CM'*3

TOTAL VOLUME

4.26338E+04 CM*'3

1.00406E+03 CM''3

1.71778E+03 CM''3

3.53418Eý00 CM''3

6.49362E +3 CM''3
1.34831E+04 CM'*3

3.07963E+03 CM''3

3.07963E+03 CM''3

3.07963E+03 CM''3

3.07963E+53 CM'*3

3.07963E+03 CM-'3

3.079030+03 CM' '3

UNIT USES REGION MIXTURE

1 14 1 1

6

14 1 3
"2

3 12

2 1 12

2 1 12

10

11

12

13

14

15
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16

17

20

21

1I

13
14
12

22 2 1

30 2 1

0

3

6
7

41 336

3

42 2 1

3

45

46

80

81

82

6

6

3

1

2
3

4

411 42 1

412 42 1

413 42 1

414 42 1

415 42 1

416 42 1

417 42

418 42

420 3 1

421 3 1

12

7

2

21L
212

23

212

21I

23

210

23

212
2

8
a

23
215

23

215

23
215

23
215

23

215

23

23

233

3.07963E+03 CM1*3

1.55364E+03 CM-'3
1 29040E+02 CIA'3
1.06677E-÷02 CI''3

3. 89722E+0-4 CIA'*2

q.03347E+02 CMI,3

2.53552E+04 C14'3
1.7951lE6+03 CI-'3

2. 53552E+04 CM''3
1 .79511E+03 CM*13

4.95508E+04 CM-'3
3.66750E+04 CM*'3
4.01456E+05 CM*'3
1.12573E+05 CMI*3
5.73661E+05 CM' 3
3.12664E+04 CM'*3
3.57203E+05 CM"*3

2. 47453E+04 CM"*3
3.20272E603 CM''3
1.032306E04 CM''3

. 99009E603 CM''3
1 .52906+02 C14' '3
3.32748E+02 CII' *3

2.78670F+03 CM'*3

2.38860E-03 CM-'3

1.18444E+05 CM''3
1.0203E6+05 CM''3
6.02374E604 CM''3

1.66245E+04 CM''3
9.57276E+04 CM''3
9.56257E604 CM'',
5. 68278E+04 CM''3

4.48958E+60 CM''3

1.83435E+03 CM**3
2. 45056E+03 CM**3

1.634350-03 C14* 3
2.4560E0+03 CM''3

1.83435E+03 CM''3
2.45056E+03 CM''2

1.83435E603 CM''3
2.45656E+03 CM''3

1.83435E+03 CM*'3
2.456566E03 CM' '3

1.83435E+03 CM''3
2.45656E+03 CM' 3

1.83435E-03 CM''3
2.45656E-03 C1*''3

1.63435E602 CM*'3
2.45656E003 CM' 3

5.40531E-02 CM*''
0. 000'0E+o-+2 CM''?

5.46531E-u3 CM''3
0. 50000E+u0 CM *'3

5.46531E+03 CM' '3
0. 00000E+00 CM' 3

5.40531E+03 CM''3
O.00006E+00 CM' '3

5.46531E+03 CM''3
0.00000E+00 CM'*3

5.46531E403 CM*'3
0. 00000E000 CM*'3

5.465320-03 CM''3
0. 00000E + 0C CM' ' 3

0.2 725+E22 CM''3

5.037209E2.2 CM' '3

422

423

424

425

429

430 3

431 3
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432 3 1 23 8.83729E-'- CM '3

433 3 1 23 8. H372E0+ CM"S

434 3 1 23 R.-3729E+02 CMH-3

435 3 1 23 8.83729E+G2 CM-3

436 3 1 23 8.93729E402 CIA 3

440 3 1 5.41915E+04 CM- 3
2 212 1.22831E+0-4 CM '3

441 3 1 3.52568E+04 CMH3
2 212 2.79E5E+(03 CM '3

442 3 1 3. 2560E+04 ,,M "2 :
2 212 C.79650E+03 CM' 3

450 3 23 6.95629E+04 CM"*3
S 22 4.51845E+04 CM1,3

3 26 5. 49e11E-5 CM''3
4 212 1.54173E+05 CM' 3
5 27 7.85653E+05 CM '3
6 212 4.282505+04 CM'-3
7 25 4.89205E+05 CM '3

TOTAL MIXTURE VOLUMES
MIXTTUP.E TOTAL VOLUl.IE MASS 10

1 4 .26338E+04 CM''3 7.52714E+114
4.17325E+05 CM-'3 3. 30521E-+

3 3. 53418E+SO CM''3 3. 52772E+00
S 4 . 18015E+05 CMM3 4 .74271E.UO

7 5.73661E+05 CM**3 S.72612E-15
8 6.71907E,05 CM"3 6.70)678E-I5

12 8.46980E+04 CM'3 8.45431EI01
13 1.55364E+03 CM"*3 1.20454E+04

14 I.29040E+02 CM' 3 9.92440E+09
21 2.47453E+04 CM*.3 1.45038E+005
22 3. 20272E+03 CM".3 2.57258E+04
23 1.29014E+05 CM*'3 1.28778E+ (I
26 5 .49811E+05 CM 3 C. 2 +706E+06
27 7. 85653E+05 CM*'3 7.84216E-15
2 4 .89205Et05 CM 3 4 .88310-15
29 1. 03230E+04 CM 3 4.06226E ('4

210 1.R9009E+03 CM*'3 1.54102E +04

211 1. 65290E+02 CM''3 1. 27124E +:3
212 2.65830E+05 C11" -3 2.10537E+06

215 1.96525E+04 CM-3 5.310119E+04

BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ C,0 I'S WERE USED IN KENO-V BEFORE TRACEING ........

........ 0.02407 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.50079E-02

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+'- 4.98221E015 -X=-4.98221E+0I +Y- 4.98221E+01 -Y=-4.98221E+01 +Z= 2.308700E02 -Z5--2.21300E+-2

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNJED OFF

0.66433 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.68267 MINUTES.
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TP.IGA - PREP. FLOOD CANISTER

GENEEPAT IO]
GKEEPJTION K-EFFEC7TIVE

KEEO MESSAGE NUMBER K5-132
1 8. 3753 E-S1

hENO MESSAGE NiUMBER K5-132
8.52774 0 -Si

S 6.40221K-SS

4 e.80172E-01
5 8.77375E-01
6 8.52329K-01
7 8.64157E-01
8 8.52553E-0S
9 A.50608E-01

SO 8.10802E-01
iS 8.4i128E-S1
12 e.1 2I44E-5i
13 e.45967E-_(
14 8.71782E-_1
15 8.45444E-_1
16 7.71454E4-1
17 8.59059-S01
18 8.37210K-01
19 8.4780K-_01
26 8.54886K-Si
21 8.36069-E01

22 8.28513E-01
23 8.43649E-01
24 8.99669E-01
25 8.14114E-01
26 . 57507E-01
27 8. 05687E-01
28 8.8036S5E-01
29 8.56343E-01
30 4.08331E-S1
31 8.66782-S01
32 8.40028E-S1
33 8.96029E-01
34 8.15823E-01
35 7.67288E-01
36 8.30848E-01
37 8.23007E-01
38 8.2625-8E01
39 8.42836E-01
4) 8.29217K-OS
41 8. 1_nI2E-OS
42 7.91772E-OS
43 7.68831E-01
44 8.31359E-01
45 8.77040K-OS
46 8.8649SE-Oi
47 8.58182E-01
48 8.53866E-01
49 8.26025E0-I
50 8.31626E-01
51 8.30702E-ni
52 8.43633E-01
53 8.41469E-01
54 9.06610E-01
55 .57839ES-O
56 8.56385E-O1
56 4.566(

4
E-' 1

58 q. (088 3E-01
59 8.56866KE-S
6n 8.14106E-01
61 7.76144K-Si

62 8.09639E-01

63 8.17719E-01
84 8.25194K-SS

65 8.51247E-_0
68 8.74295E-01
87 8.51067K-Si

68 6.13783K-S0
69 8.45532E-01
70 6.20092K-OS

71 5.0'3S59E-O1
72 . 251c2E2-1

73 8.24166E-01
74 8. 50,37E-U1
75 8.36810E-01
76 0.5532EK-S1
77 6.44892E-01
78 9.18109E-01
79 8.45898E-01
807 8.66703E-01
81 9.18005E-01
82 8.75745E-S0
83 7.87991-S01
64 6.454076-01
S5 0.4177K8E-i
ON 6. 3U25.6-Ill
O8' 0.081+OE-Oi
20 8.0484'0E-C1

69 8.6U22KE-Ol

NAC International

ELAPSES TIM4E
MINUTES

W4A0JING1. . . . ONLY
6.99333E-O1

WAPJSJING. ... ONLY
7.1400KE-Si
7.26833E-01
7.4050KE-01
7. 52500E-01
7. 65167E-Si

7.79000E-01
7.91833E-0S
8 .055 00E-01
S. 19167E-01
8.33833E-01
8.48500K-O1
8.631671-01
8.76000E- 01
8.89667E-01
9.03500E-01

9.16333E-S0
9.2 9167E-S0
9. 41833E-01
9.53833E-01
9.66667E-01
9.79500E-01
9.91333E-01

I. 0417E+001.01783E+100
I.03067E+1O0
1. 04450E + 00
1.05733E+00
1. 0710OE+K0
1. 08467E+00
1.09850E+00

1.II133EKO0
1. 12317E+0)
1.13783E+00
1.15067E+00
1.16350E+00
1.1771-7E+00
1.1 9000E+00
1.20283E+00
1.21567E+00
1.22933E+00
1.24217K'+00
1.25500E+00
1. 26867E+00
1.28150E+00
1.294 33E+0O
1.30 7 17E +00
1. 32007E+00

1.33367E+00
. 34650E+00

S.35933E+00
1. 37117E+00
1.38583E+00
S.39867E+00
1. 41150E+00
1.424 3 33E+10
1.438605E+05
1.45E83KE 0
1.46467ES00
1. 47833E+KO
1 .49117E+0O
1.50483EK0O
1.519950E +00
1.53333E00
1.54700E+00
1.586067E+00
1.574 5OE+0u
1.58817E+00
1. KS150E+SS

S. 61383E+00
S. 62850KE+u
1. 6 4 2 17 EK+00
1. 6500)E+00
S. 6967E+O'2
1.68A433E + 0(
1."69800E+00
1.71267EK00
1.72467E + 00
1. 73733EK00
1 75117E+00
1.76400KE00
1. 77683E+00
1 .79050-E+70
1.80333E+KS

1 .8 617E+22
1 . e2983E+O0
1.8427EK+rf"
S. 0555KE-SO
S.66917E+0(,

AVEPAGE
K-EFFEC-TIVE

442 I SDEE EIIEKEOT
I . '1000KE+01)

4E8 INDEPFENIDENT
4 10 l'EOE+101

8. 4U-21E-01
S . (500K(*-Si]
0 (.65025K-OS.
0. 62526<E-Si
8.620,52K-Si1
8.61136K-Si
6. 60409K-OS
6.054270K-OS
6.52IK7K-OS
O8. 49405K-OS
0. 4914 4K-OS
6.5l1030K-OS
0. 55651K-S*i
0.4404 7K-Ol

8.5888E-01
8.45346K-SI
8. 45493K-SI
6.4 6015K-0i
8.454 *2K-U1
0.44643K-Si
0.44 596K-Si
6. 47029K-OS
0. 450(5K-Si

6 .16156K-OS
S. 44567K- (Il

8.45225K-Si
8.46311K-Si
8. 48526K-O1
8. 4Si5SK-S1

8.4885ýE -0 1

8. 5037E-01
8. 49393-i01
8.54660KE-Si
8. 46339E-01
8. 45672E-01
8. 45133K-01
5. 45071K-01

0.44654K-OS
8 . 43017E-01
8. 4 25 8E-01
0.40710K-01
8.404 90E-01
8.41345E-01
8.452371E-01
8. 42723E-01
8.42665K-01
8.4260K-S01

. 42336K-'01
8. 46138E-01

8.42160K-Si
8.42254E-Si
8. 41470-01
8 . 4177 sE-0i1

6.1 4205 UE-'liI
68. 42316K-Ni
8.41715E-i1

6.41230K-OS
8. 485024E-Ol

5. 4 E 6E-0 1
S.394KE 0S1
8.34520K-0i
8. 3206K-Si

8 .345 UO7 E -01

8.3514 5E-S1
8. 451 0 7-E01
S.439717E-Ol

0. 39709K-Si
0. 395-0K-Si
0. 39r'(5E-Si
6. 386S6E-2S
2. 36710E-OIS
8.32877E 01

. 3014
0

E Si
8. 39. 7 E-01

6. 32149E--OS
6.40 iSE -31
8.40262KE-S

6.40661K,-Si
8. 4i5sIE-OI
8.4200KE-Si
8.4134Ei-S0
0.41403K-O1
e.4 1ir] E-0]

0._4 II 74 K-Si

8:41274E-01

2.4 ') -. O-'1

0. 40505K-si
0. 4722E-cl

AVG K-EFF MATRIK
DEVIATIOi 6-KFFECTIVE

SOSSIONi POINTS WERE GENEKEPATKE

FISSIONi POINTS WERE GENERATEK
S 0.00KIE+0
0.1000K-E+O0
1.99750K-O2
1.28775K-OS

9.71942E-03
7. 53569E-03
6.38780E -03
5 .43728E:-03
7.794110E- 03
7.02732E-03
7.12589E-03
6.45333E-03
6. 18574E-03
5.70626E-03
7. 73757E-03
7.36446EK-03
6. 81689E-03
6. 40506E-03
6.06126E-03
5. 75723E-03
5.52738E-03
5.25780E-03
5. 60339E-03
5.54296E-03
5. 3297EK-03
5.36001E-03
5.3305KE-03
5.14406E-03
5.:42931E-03
5 .27644 E-_(3
5.10660E-03
5.i6827E-03
5. 1193IE-_03
5.54 926E -03
5.40399E-03
5. 28950E-03
5. 16868E-n3
5.02743E-03
4.91109E-03
4. 85618E-03
4.90872E-03
5.11378E-03
4.9551E1K-3
4.95143E -03
4.94520E-03
4.84681E-03
4.74646E-03
4.65834E-IS
4.56599E-03
4.47818E-03
4.38780-O03
4.30093E-03
4.27244E-O3
4.2024 2-E73
4.13272K-SS
4. C51iE-03
4.03074E-03
3.97419E-O3
3.93454E-03
4.02261E-03
3.98828K-03
3.9391 5K-03
3. 88761-03
3.183017E- 03
3. 80908K-03
3.75392K-03
3. 71607E-03
3.66240E-03
3. li]37E-O3
3. 56831E-03
3.55214E-03
3.50499E-03
3.4597KE-02
3.41215E-03
3.37305E-03
3.32869E-03
3.44500-O03
3.40077E-03
3.37396E-03
3.47209E-03
3.45491E-S0
3.47655E-03
3.43444E-03
3. 390K82E-O
3S. 35464E-OS
3.33791E-02
3. 32005KE-02
3.290DKE-03

F.0OOOIE+,0 00. 0000E+0E0
1. OSSOOOE+00
0. O05000+O0S
O0. 000020E+O00
0. 00000E+00
0. 00000K+00
0. OOOOOE+00

0. io0o0E+ 00
0. 0000K,00E+0
0. ,000KE+ 0)

SO. OS 00KE00

0. )002(E02-O
0. O0OOOE+00
o. 00000EO00

0.00000K-SO 00. O0000Ko-0
0. SOOOOE+00
S. SOK00EO0

S. O0000E+00

0. 0OOO0E+00
O. O0OOOE+00
c0. O0000E+O0
0. OO0000K+O0S. 000006E+ 00

tI OuOOOSK+SO
S. O0000E+O0

0. SOOO0E+O0
0. OOOOE+00
0. 0OOOOE+OS
0. OOS00E+00
0. 0(0000+O00. 00000g+o0

0. 0000KE+00. O0000EO0S
0. 00000EKO00. 00000E+00
O. 00000E+O0
0. O5000KE+O0
0. O0000OE+0
S. 00000KE+O
0. 00000E+O
S O. ,0000E0K
O . OOOOE+C00
O. O0000E+ 00
cc. SO0ESS O0
0.00009-O0
nOO0000E+00

. O0000-E+00

O.O000OE+00

0.0O0000K-OSO.O0000E+00
.0000K-E+ 01

,:. 1.0t• ('Og 0c7
,O1. oOSOSK-c:,lE+O
5. 0200K0g+ON
O . OOOIOK0E+ONl.

ui. 00000g+ 0C
II. OOOOSE+OOS. IOOOSE+ 00
0. 00000K+0O
0i.0t(L0OOE+00,

S. UOSOOOE+ O

0. 000EOOO0. O0000E+00

0. ONO00g+00
Li. 0OnOOE+0
2'. _ '00 O sE 00
O. 000N00E+s00

0. LS0K0E+00
0. 00000OE+00

0. 0uO000K (O0

0. O0050E÷OKO
0. 00000E+O

1. oOOOE+ 00

NSO. i5tKE+ 00
1 .02020K-SE+O

O. O000E+O0
0'. O00OOOE+ O0
0.0i)00IE + 00

0 . '0000E+ ,-00
,I. 00000,E+00

15 . i) 'uOO30E + 00

I, . ol n nT n] 0 E + 0~ 0

ITKI K-EFF
DEVIATIOII

0. 000006+OU

0. 00000K-cOOn. O00OiOE+(O0
0. 000000E+O
0. 00000E+ OK
0. 00000OE+0
0. 00000cOO0
0. 00000KOE+
0. OOOSE+0oO

0. 000010E+00)0. O01)OOE+OO0. I000006+ 0101

2. O5 0000E+ON

0.. 05 200K E+ON

0. O00SO+0ES
0. O0OOOE+OKI
S. O00iOOK+0
0. 0000+O00
S. 0000'EK+CO0
S. 0000DE+O0
0. 000000E+S0
S. 0000KE+u0
S. 00000E+U0

0 . O010')(E+Ol]
0.00000E+00
0.0000E+0-O
0. O000Ec+O00
0. O00000K-OS0 . 0000K-'00

0. OOOOCsE0
0. 000 

00E 0
0. 00000E+00
0. 00000E+00
0. OOO0SE+O0O
0. OOOSE+0O
0. OO0OE+00
0 . OSOOSKSOS
0 . OSOSSKSOO

0 . 0600K00E+0
0. O00OOE+OO
0. O0000'E+00
0 . O0Oi]0E+n00. 000()KE+O

2. SO000E+O0
O. SOII0E+ON
0. O0000E+O0
0 . '00SO0KE+SO
S. 0000KE+OO

0. O0OOOE+O0
0. O0O00E+OO
O. OOO0E+O0
0. O0OOKE+00

S. O0000KE+-0

0. 00000E+00

0 . 0000KO+
0. 00000r)E+c00
O .0OOOOKOE0O0. 0000cE+O0
0. 00000E+(10
0C. 00000EK+OO
0.001000K-OS

0. 00000E+O0
0 . 00000E+O0
0 . 00000E+OK+0
0. 00000E+O00. 00000K-SO

0.n OOK-SE+ 00. 00000E+000

0. OOOOOE+00
0. 1OOOOOK E+IO20. 010000E+00
1O . OS000E+O0

2]. ONO000K+00O. 0 000 KE+00

17. '0 0000E+00S). )OSOOE+OO

S. O0000E+O0

0. O050506+ 00
0. O0OOKE+00

0. OSOrOSKUGO0(
0. 00000IE+00
S. OSOO0E+00
0. 0O01o0iE+Ol
S. 00000KE00

0.OOON~O2E+0
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TRIGA - PREF. FLOOD CANISTER

LIFETIME = 5.96130E-05 + OR - 3.37432E-07 GENERATION TIME
NU BAR = 2.42081E,+06 + OR - 1.76618E-05 AVERAGE FISSION GROUP

ENERGY(EVI OF THE AVERAGE LETHARGY CAUSING FISSION

2.844-FOE-05 I OF
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1.31694E-01 I OR

1.23388E-07
1.22'941E-O2
1 . 1190':E-03

NO. Ok i14NIIAL
GENERATIONS AVERAGE

SKIPPED X-EFFECTIVE
67 PEP, CENT 95 PER CENT

DEVIATION COIJFIDEO ECE INTERVAL CONFIDENCE IIITERVAL
R9 PER CENT NUMBER OF

COTIFI DENCE INTERVAL HISTORIES
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TPIGA - PREF. FLOOD CANlISTER

PLOT OF AVEPR.AGE K-EFFECTIVE SM GEIIEFATIOII SUN.
THE LINE REPRESENTS K-EFF = 0.8394 + OP - 0.0022 WHICH OCCURS FOR 2n3 GENERATIONS P.U.
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TRICA - PREF. FLOOD CAIJISTEF

PLOT OF AVEP-AOE K-EFFECTIVE Bi GENEP.ATION SKIPPED.
THE LINE REPRESENTS K-EEF 0.6394 .O - ._.O2 WHICH OCCURS FOR 3 GENEERATIONS SKIPPED.
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I I

190 +

l0') +

II

TRIGA - PREF. FLOOD CANIJSTEP

SKIPIFFNI 3 GENEP-OATDI('1S

LEANOGE PERCENTGROU FISSION
FPACT 1011

1 0. 0000

- 0.00,14

3, 0.0020

4 0 012

5 o. OH2,

6 0.0032

7 U.0U43

8 0.0045

N 0.0('030

10 0.0130

11 0.'1272

12 0.,344

13 U.3312

14 (.0247

15 0.0046

16 0.0031

17 0.0047

13 01. 72

20 ('. 01_83i

21 0.('l4•

-- '1.0333

-a 0.00009

24 0.103.7

20 0.2107

27 '1.0-01

-YSTEM TOTAL =

ELAFSED TIME

PA0DOM I1UM3EP-

UNIT REGION FISSIONS

2.738,5E-04

1. 104000-ON

1. O0'40E-03

1.674 405-03

1 06085-03

3. 59833E-03

3. 73010E-03

1 . 000,27 E-('2

3 . 09201 E-022.201032-02

2.9-7'i515-02

S346-1103
-14 74ý3E-323.1009200-03

.3411 43E-032. '1'046.0-03

I. 2490f0 -•12

-5. 7C54757-0.0

: -.5:: 7E-U

1 .4(0E5-01

1 . 3 8 E -I'

1 . r37160-411

170.00406-0 1

, ',44E0-01

3.7133 MINUTES

10A E000C74A8

DEVIATI(14T

4.0073

1.1350

1. 3855

0.90764

0 4'

0.7024

0.04812

0.7204

2.7073

0.5040

0.60050

1. 0355

1 .4643

1. 3030

1.1207

. 727_.

1 . 1165

0.4021

0.4544
C. 4 _- 1

043346

r,.i454
0.04047

A3BSORPTICINS PERCENT

1. 33450E-013

3.36600E-03

1.74259E-03

0. 400280-04

1.201595-03

0.32387E-03

1. 824090-02

1. 56090E-02

1 . 6P3955-02

4.19924E-02

45. 6.r0651E-U2
4.76.5000-02

0.0I07390-02

6.7511qE-02

3.232 31E-02

1.77164E-02

0.F04420-03

0. 061"151E-0ý3

I . 45,)15E-I11

4.5702IE-02

1 . (5394E-02

3.1926,E-02

0.057670-02

1.30478E-01

I. 61r0rE-01

1.21058r-01

4 .03105-02

I . 00122'+00

DEVIATION

2.7746

0. 8709

0. 88t7

0. 0596

0. 7697

0.C633

0. 6440

0.C187

0.5936

0.01806

0. 5808

U. 5030

0.5881

0'.500

0.58

1. 176,

1. 4171

1.2102

1. 2141

0.P690

1. 351

0,. 733

0.54;7

0). 4 '40

0.4000

0. 43 18

0. 0511

0. 0,,7E

0. 06''O300(+I'l

0.000605E+00

0. 000000+00

0. 00000L+00

0. O00.100+0r

0.r O nuOE+ 06'

0l.00000+U00
n. nOCn0 I, +uCO

0. 0000011+00

03. 0 6 '70 E+00N

0.0q0n000100

0•. (06' 6U'3:E+'U1

('0u21IO+ '36ý

6'. O0001 + cO6'

F0+.

0.000020-0'E +

FI . •006l00 + 00o.oniE+0u

0. 000000+00

.. .00.00. .. E ' 0

6'. 00'(6'.0UE+U)

DEVVIATIOI0

0.00)

0.3000,'

0.00O00

0.0050(

0.0000

'736'o0

S. 00o0

0. 0000

0.0000

0.50000

O. 000(

0. 0000

0. O00 6

6'. '7(0'

0 . ('0 ' 6

0. 00(00

0 'Ou0

I.II oO
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TPIOA - PREF. FLr

-753'4 TO 7. 770
7177 TO u 7Cal

.7P• T1- 0 8 6

0. I' TO . 2411'

41) TO rP459

TO 'I8777

n.477 TO 12 -756
"96 TO 12W&1
',9114 TO 'I '. 413

'1.21 TO' 
' "1'-

.771" TO L, 512-

.78E3 TO U. :0777
777, 61 TO .' 211)

r.1-'40 TO ci.41

2419 TO 1S'4
I)A,@ TO 0.•777

0.877-7 TO Ix 5
. 95 T:- 0.9134

q2.9134 T0 )2.9313

"7t-4 TO -. 7710?
0.7!Q TO t, 7862

3782' TO 1 12'!'

C, e012 TO 1 .'240
,,.6240 TO 0'. P41

.U 419 TO 1.2 59
5-157 TO 0. '777

P77' TO '1.895C

*.56 TO q134
60-134 TO ':93a13

0.75 4 TO 0 77u13
O.77L, TO C.7123"

37 83 TO '28061
O.$0KIl T" C'.3 Ii

"240 TI 12:J411
) 841q TO S .598
1).2 59E TO 12 '777

.777 TO .- 5'
'.-5, TO 1.9 134
1.914 TO 12."'13

'AN ISTER

FREQUENCY FOR GENERATIONS 4 TO 203

FREQUENCO FOR GEOEPATTOITS 54 TO 153

FREQUENCY FOP GENEPATIONS 144 TO 203

FREOUEITCY FOR GENERATIONS 154 TO 203

C'SIGPATULATIONS! YOU HAVE SUCCESSFULLO TRAVERSED THE PE11LOUS PATH THROUGH KENO V IN 3.37233 MINUTES
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Figure 6.6.6-3 TRIGA Fuel Cluster Rods - Maximum Reactivity LEU Case
PRIMAR.' MODULE ACCESS AND ITFUT REORE' ( SCALE DRIVER - 95/03/20 - 09:U6:3?

MODULE SA0525 WILL RE CALLE[,
TIGA - PEEF. FLO'I'ED CATISTEP

AC-CIDENT F COTEITION CASE ARRAY - CASKS TOUCHIITS

SIDAGED FUEL SA'fLOAD - CATTISTEF FLOODED AT L'.S92 U/CM'3
FT'D ' ,NEOT'TIFT D"R 'A S MOST REACTIVE CCTIFIGUF-ATION
C' 'AF CLAVITY I1DEPATOF EENDITY IE-IC C1 3
-ASK E:TERI'O'P IIODERATOF [ENISITY 1E-2O0 GM-

7 OLIRTIUPNDEF4 ULT
ICAI STEPRE FUEL

U-235 I rc S 1.7321E r3 ESD
U-3 -m 1 -, .41 E0 E KI
7. I I..9 KE-R EKI

1 , 4 <31-7E-,' END
'C-LAD TINCO--LOY

0 .'. 0 10 3 951 5 E U I
SE U. 5].330 S EITS

S R 0.0 '.T115 KITS
C 2 •1 01.00359 KITS

EMV C' .0 0.,j I130C ENDý

S 0.(010022 END
S I I T. I 0.017 3 ENE
.U 2 ( ýr 0 . ý]'566 END

AL 2 0 .0 1 0 0, 0 f,2 ENýD
TI J 1). f j 000150 END

LCASK INTERIOR MODEPATOP MATERIAL
'K-20 293.0 END

RE'U FITTING FOR FUEL ELEMENT
S3C4 4 0.49 253.0 D
H2- 4 1 .'E-20 293.0 END

BASKET, AND CASE
.S3r14 5 1.0 193.0 END

'AL FUEL HOLDER
AL 1.( 193.0 EITD
'LEAD SHIELD

71 293.0 END
'IEUTPOIN SHIEL D
H0 -n 1.0-0E- 293.0 END

-ASK EXTERTAL MATERIAL
H-O 9 1r.E-20 -"3 . T END
.MIXTURE (FUEL) FOR CANLISTER
U 10 0.0 2.e119E:04 ENTD
S 3 I0 1" () 1:1105E 03 RND

ZF IC 0. 4 7131E- 3 EID

H "i0 0.0 S. 013'E-R 3 END
H10 I0 ['EK=I0.832 1.R 300.0 ENKD

CANITSTER INTERNAL MODEPATOR

H2' 11 _'KIT 1.S 0 R 93.0 ENED
KSECODTSAR.c CASK CAVITY HATERIAL FOP, IULTICELL CARD

H' 1 K E-20 '93. EKD
EITD COM0
,U' LED.CYL WHITE PEFLECTEE' 0.0 57.115 ED

10.6'1 .711: 3 0.80510 K 0.9525 12 1.0740 END 7OTIE
TRIGA - PREF. FLOOD CAIISTER
READ PAP1,4 TME=I70.KI GEN=403 IIRG=100'Y PUN-iKES RLT-N1'

TBA=''' EKID PAP-/SI
REE G 'EOM
UNI T 1

OM11TEIGA FUEL (SMEAREDE '
C, LINDEP 1S 1 2.9R"5. oo.959o.0'1
cITTIT 5

COHM-' '.' ,n Width / 0.20 in Thc-.ness DIVIDE.' CENTER STACK (SEALEE)'
10D5 1 YR4.2D72 c .7T12 5.5 )74.20 -8.25,

UlI IIT 6
COM-.-'33 in WidLh / 0.24 in ThicKness DIVIDER OUTSIDE STACK TSEALED)

,0UEOID , 1 rT .3 7" C ., r . -0.255
UNIT 7
C(OM= 'SEALED C'#911 TER'
'TTLIIL'EP. i 1 3.2 c 4 9 0.
HOLE Ia'll u0. . 0
ETLITE'E 5 4 0 .
CcLIN[DER 3 1 4.137S +74. -8.0 5
U NIT I10

COI-'TEIGA ELEMENTS IN ToF of 8 in 3.30 in OPENING tSEALED)
ATUROTS 3 7 8.25
HOLE 7 0. 3q 0. 0.c
UNI4T 1]
COM- 'TPIGA FLEMEITT" IIlI [[tto`cf ' .3%1o x. 3.30 in OPETINIIG (SEALED)

IIB I -F 2 4.- 7' 2P4.2;7_ +74..9 .... 5,
HOLE 7 C,0 1'"7 0r
11IIT 12
EOH='TPIGA ELEMENTS II Bott Eight or 3. 38 in SE 3.32in OPENING (SEALEDT

ECOKE' I ' -P4. G7374.- -8.25q
HOLE 7 '1
UNTIT I1
2,01='TFI,3A ELEIIETTS III Top Eight of '.35 ih :: 3.38 in OPENING (SEALED),
C.U OI, 3 I 7P4.2 -
HOLE 7 +' .]3 7 +,.1_ .7
TIT 14

COT='T.I'A ELEMENT.T IT) EOLL':"c Left 'f i n :ENITII'JG (SEALED)
0UE I 1 T F4 . P 4.- 7 +14.-- - .
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HOLE -7 1397 -1.13Ž7 '.0
UNIT 15

O-OM='TRIGA ELEBIENTS IN Top Left of 4.33 in . 3.33 in OPENING (SEALED)6

UBO:IE 3 1 2F .1672 P4.2-672 +74.2 -5.157
HOLE 7 -0.1397 +0.1397 0.0
UNIT 1I
CO1- '.TRIGA EASKET 3.30 io 3.33 in CENTEP OPEEJING (SEALED,
CUHOID 3 1 1F4.1671 214.27 +74 -. 255
I3IIT 20
COM-'CENTER CULlS-I 3D THREE OFEIJIII' 0..1 on plato (SEALEDE'
ARzSY 1 -4.2672 -1.512 -55
REPLICATE 5 1 4Ru.7111 293.0 I
UNIT 21

C01='LEFT OUTSIDE COLUTt4N OF TWO OPENIIIGS w/ ).I12 in plate (SEALED)
ARRAY 1 -4.''7 9 -. 392~ -8_

REPLICATE 5 1 0.00.3043 21P0.3 48 R.0 I
UNIT 22
C 1-E IGHT OUTSIDE COLTU1l OF TWO OPENINGS a/ 0.13 in plate (SEALED)
AEPAY 3 -4.167 -8.8392 - S5
REPLICATE 5 1 0.314E 3.0 0. .3 4 3 B831.3R 1
UNIT 30
COM-'NAR'-LWT TRIGA HASKET (SEALED)
CYLINDER 3 1 17.1 ±74.-9 -83 55
HOLE 23 3.3 0.3 0.3
HOLE 21 -9.41157 3.0.3

HOLE 22 +c.2457 3.0 3.0
CYLINDER 1 1 1E.9133 ±74.93 -8.930
CYLINDER 7 1 33.4645 ±74.'3 -H H_

CYLINDER 5 1 3'.118 ±74.q3 -. 89
CYLI(JDER 8 I 49.2227 +741'3 -8o 0
CYLINDER 5 1 49.8 221 +74.93 -483.9
CUBrOID H I 4P9.H221 +71433 -8.59

UNIT 41
9-,M='TEIGA FUEL ELEMENT'

CYLINDEE 1 1 5.6721 2P29.575
CYLINDER 21 3.7112 2P25.575
CYLINDER 4 1 3.711- 43.43 -33.04
UNIT 45
'O1='DIVIDEF. CENTER STACK'
CUBOI I 1 21P4.1672 3.711' 3.0 43.48 -33.04
U7NIT 46
COM-'DIVIDER OUTSIDE STACE'
CUBOID 5 1 2P4.2;72 3.36139r 0.0 43.43 -33.04
UNIJT 41"
COM- 'TRIGA FUEL ELEMENTS IN AL TUEE, CENTERED'
CYLINDER 3 1 .i8051b 43.44 -N3.U4
HOLE 41 0.3 0 . 3

CYLIIDER 6 1 3.9535 43.48 -33.04
UNIT 411
C0M- 'TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT'
CYLINDER 3 1 0.310518 4 3. -33.04
HOLE 41 0.9333 3.0 3.3
CYLII IDER 6 1 5.3525 43.43 -33.04
UNIT 412
2cM-'TRIGA FUEL ELEMENTS IN AL TUBE, LEFT'
CYLINDEPR 3 1 ... 518 43.43 -33.34
HOLE 41 -3.0c38 0.3 ,.0
CYLINDNER 6 1 3.0525 43.48 -33.34
UNIT 413
COMN-'TPIGA FUEL ELEMENTS IN AL TUBE, TOP'

CYLINDER 3 113.1038 43.44 -33.u4
HOLE 41 P.3 0.n33 3.3

CYLINDER 1 1 3.3.25 43.45 -33.04
UNIT 414
COM- 'TRIGA FUEL ELEMENTS INI AL TUBE, BOTTOM'
CYLINDEP 3 1 .3 .3 51 3. 4 -33.01

HOLE 41 3.0 -0.0933 3.3

CYLINDEP 6 1 0.9525 43.43 -33.04
UNJIT 415
COM- 'TRPIGA FUEL ELEMENTS IN AL TUBE, TOE PIGHT'
CYLI(FDE P3. .30_16 43.45 -33.03
HOLE 41 3.83(B. 8.3662 3.0
CYLINDER 6 1 ).q5`5 43.43 -33.04
UNIT 416

COM-'TEIGA FUEL ELEMENTS, IN AL TUBE, TC'P LEFT'
CYLINDER 3 1 03 P518 43 43 -3 3.04

HOLE 41 - C.06 B 45' '.0

CYLINDEF - 1 ''95'5 43.48 -'3.04
UIlT 417
CO'M-'TYEIGA FUEL ELEMENTS IN AL TUBE, BO TTOM3 RIGHT'

CYLINDER. 1'' 40514 4 .4, -3.-14
HOLE 41 0. -0 - r.
CYLINDER 0 1 3.15- 42.4 -J-.14
UNIT 411
01=H- 'TRIGA FUEL ELENENITS Ill AL TUBE, 3' TTON LEFT'

CYLINDER 3 1 '.'.51. 4'.40 -3 4

H'LE 41 -E.0852 -0o u 0.
CY'LINDEF 0 1 ' .-'5 5 43A- 4- 14

UIiT 420
CON- 'AL TUBES WITH TRIGA FUEL, INI FUEL INSERT, CENTED OPENING'
CU 'OID 3 1 4P4 .15 9 4-1.4 -33.0-4
HOLE 415 -2.057C -2.-57 0
HOLE 413 -0.35 -'7.8 '7 3
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HOLE 413 0.9525 -2.8576
HOLE 416 2.8576 -2.8576
HOLE 412 -2.8576 -0.9525
HOLE 415 -0.9525 -0.9525
HOLE 416 ).5525 -0.9525
HOLE 412 2.8576 -0.9525
HOLE 421 -2.957H 0.9525
HOLE 417 -0.9525 0.9525
HOLE 419 0.9525 0.9525
HOLE 412 2.8576 0.9525
HOLE 417 -2.857r 2.8576
HOLE 414 -0.9525 2.8576
HOLE 414 0.9525 2.8576
HOLE 418 2.8576 2.8576
CUHOID 3 1 4P4.1529 43.48 -33.04
* CHECK 4.5 CH ABOVE.* ...... * ........
UNIT 421
COM='AL TUBES WITH TRIGA FUEL, IN FUEL IN
CUBOIE' 3 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8576 -2.6576
HOLE 423 -0.9525 -2.8576
HOLE 413 0.9525 -2.8576
HOLE 426 2.8576 -2.8576
HOLE 411 -2.8576 -0.9525
HOLE 415 -0.9525 -0.9525
HOLE 410 0.9525 -0.9525

HOLE 412 2.8570 -0.9525
HOLE 411 -2.8576 0.9525
HOLE 417 -0.9525 0.9525
HOLE 418 0.9525 0.9525
HOLE 412 2.8576 0.9525
HOLE 417 -2.8576 2.8576
HOLE 414 -0.9525 2.8576
HOLE 414 0.9525 2.8576
HOLE 418 2.8576 2.8576
CUBOID 3 1 4P4.1529 43.48 -33.04
1 CHECK 4.1 CM ABOVE* ...................
UNIT 422
COM-'AL TUBES WITH TRIGA FUEL, IN FUEL IN1
CUBOID 3 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8576 -2.8576
HOLE 413 -0.9525 -2.8576
HOLE 413 0.9525 -2.8576
HOLE 416 2.8576 -2.8576
HOLE 411 -2.857C -0.9525
HOLE 415 -0.9525 -0.9525
HOLE 416 0.9525 -0.9525
HOLE 412 2.8576 -0.9525
HOLE 411 -2.8576 0.9525
HOLE 417 -0.9525 0.9525
HOLE 415 0.9525 0.9525
HOLE 412 2.8576 0.9525
HOLE 417 -2.8576 2.8576
HOLE 414 -0.9525 2.8576
HOLE 414 0.9525 2.8576
HOLE 418 2.8576 2.8576
CUBOID 3 1 4P4.1529 43.48 -33.04
1 CHECK 4.1 CM ABOVE ................
UMIT 423

COM='AL TUBES WITH TRIGA FUEL, IN FUEL INS
C5BOD 2 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8570 -2.8576
HOLE 413 -0.9525 -2.8575

HOLE 413 0.9525 -2.8576
HOLE 416 2.8576 -2.8576
HOLE 411 -2.857C -0.9525
HOLE 415 -0.9525 -0.9525
HOLE 416 0.9525 -0.9525
HOLE 412 2.8576 -0.9525
HOLE 411 -2.8576 0.9525
HOLE 417 -0.9525 0.9525
HOLE 418 0.9525 0.9525
HOLE 412 2.8576 0.9525
HOLE 417 -2.8576 2.9576
HOLE 414 -0.9525 2.8576
HOLE 414 0.9525 2.8576
HOLE 418 2.8576 2.8576
CUBOID 3 1 4P4.1529 43.48 -33.04
. CHECE 4.1 CM ABOVE .....................

UNIT 424
OCM- 'AL TUBES WITH TRIGA FUEL, II] FUEL IN:
0U05I0 3 1 4P4.1529 43.46 -33.2)4
HOLE 415 -1.9576 -2.657C
HOLE 413 -0.9525 -2.8576
HOLE 413 0.9525 -2.9576

HOLE 416 2.H578 -2.8576
HOLE 411 -2.8576 -0.9525
HOLE 415 -0.9525 -0.9525
HOLE 416 0.9525 -0.9525
HOLE 412 2.8576 -0.9525
HOLE 411 -2.8576 0.9525
HOLE 417 -0.9525 0.9525
HOLE 418 0.9525 0.9525
HOLE 412 2.8576 0.9525
HOLE 417 -2.8576 2.8576

0

i0

SERT

0

U

0

0

0
0

0
0

0

C)

0
0

0
0
0

n
0

3
7
3

SEPT

0

0

0

n
0

u
J

0

0
0

SER

3

o

BEE

, BOTTOM OPENING'

, TOP OPENING'

, BOTTOM LEFT OPE0ING'

TOP LEFT OPENING'
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HOLE 414 -0.9525 2.8576 0
HOLE 114 0.9525 2.H576 0

HOLE 418 2.A573 2.H570 0
CUBOID 3 1 464.1529 43.44 -23.44
'CHECK 4.1 CM ABOVE ...................

UNIT 4-5
COM= 'AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING'
CUHOI 3 1 4P4.1529 43.44 -23.04

HOLE IlL -2.1574 -2.8571 0
HOLE 413 -0.9525 -2.8570 0
HOLE 413 0.9525 -2.4574 0
HOLE 416 2.E576 -2.6576 N

HOLE 411 -2.8576 -0.9525 0
HOLE 415 -0.9525 -0.9525 0

HOLE 416 0.9525 -0.9525 0
HOLE 412 2.8576 -0.9525 0
HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9525 0.9525 0
HOLE 458 0.9525 0.9525 0
HOLE 412 2.8576 0.9525 0
HOLE 417 -2.8576 2.6570 0

HOLE 414 -0.9525 2.8576 0
HOLE 414 0.9525 2.8574 0

HOLE 418 2.8570 2.8576 0
CUBOID 2 1 4P4.1529 43.48 -33.0_4
* CHECK 4.1 CIM ABOVE*''* ........ '.... "

UNIT 426
COM= 'AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP RIGHT OPENING'
CUBOID 3 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8576 -2.8576 6
HOLE 413 -0.9525 -2.8576 0

HOLE 413 0.H52S -2.8575 0
HOLE 416 2.8576 -2.8570 0

HOLE 411 -2.H576 -0.9525 0
HOLE 415 -0.9525 -0.9525 0
HOLE 416 0.9525 -0.9525 0
HOLE 412 2.8576 -0.9525 0
HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9525 0.9525 0

HOLE 418 0.9525 0.9525 0
HOLE 412 2.8576 0.9525 0
HOLE 417 -2.8576 2.8576 0
HOLE 414 -0.9525 2.8576 0
HOLE 414 0.9525 2.8576 0
HOLE 410 2.8576 2.84072 C

CUBOID 3 1 4P4.1529 43.48 -33.04
, ÷* •*•* **° ... ..... * ÷.............

UNIT 430
COM='FUEL INSERT IN, CENTER OPENING'
CUBOID 3 0 4P4.2672 43.48 -33.04
UNIT 431
COM-'FUEL INSERT IN, BOTTOM OPENING'
CUBOID 3 1 4P4.2672 43.48 -33.04
HOLE 421 0.0 -0.1143 0.0
UNIT 432
COM='FUEL INSERT IN, TOP OPENING'
CUBOID 3 1 4P4.2672 43.48 -33.04
HOLE 422 0.0 0.1043 0.0
UNIT 433
COM-'FUEL INSERT IN, BOTTOM LEFT OPENING'
CUBOIN 3 1 424.2072 43.48 -33.04
HOLE 423 -u.1143 -0.1143 0.0
UNIT 434
CONM'FUEL INSERT IN, TOF LEFT OPENING'
CUBOID 3 1 494.2472 43.48 -33.04
HOLE 424 -0.1143 0.1143 0.0
UNIT 435
COM='FUEL INSERT IN, BOTOM RIGHT OPENING'
CUBOIN 3 1 4P4.2472 43.48 -33.04
HOLE 425 0.1143 -0.1143 0.0
UNIT 436
COM='FUEL INSERT IN, TOP RIGHT OPENING'
CUBORD 3 1 4F4.2672 43.48 -33.04
HOLE 426 0.1143 0.1143 0.0

UNIT 440
COMN 'CENTEP COLUMN OF THREE OPENINGS'
ARRAY 41 -4.2672 -13.5128 -33.04
REPLICATE 5 1 460.7112 2R0.0 I
UNIT 441
COMN-'LEFT OIUTSIDE (GLUM?] OF TWO OFENI0NG5'
AFPRAY 42 -4.2C72 -4.e392 -23.04
REPLICATE 5 1 0.0 0.340a 240.3404 200.4] 1
UNIT 442
COM='RIGHT OUTSIDE COLUMN OF TWO OPENINGS'
APRA. 42 -4.272 -8.8392 -33.014
REPLICATE S 1 0.3408 0.0 260.3400 260.0 1
UNIT 450
COM-H96 TRIGA FUEL ELEMENTS IN EACH LWT BASKET'

CYLINDER 3 1 17.1500 43.485 -33.045
HOLE 440 0.0 0.0 0.0
HOLE 441 -0.2457 0.0 0.0
HOLE 44 , +9.2457 0.0 0.0
CYLINDEP 5 1 1. 9103 43.405 -33.0145
CYLINDEP 7 1 33.4r45 43.485 -3.0-45
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CYLINDER 5 1 36.5188 43.485 -33.045

CYLINDER 8 1 49.2227 42.495 -32.045
CYLINDER 5 1 4.9.221 43.485 -33.D45
CUBOID 9 1 4P49.8221 43.495 -33.045

UNIT 80
COM- S IMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 36.5189 2P14.1351

CYLINDER 9 1 49.8221 2P14.1351
CUBOID 9 1 4P49.8221 2P14.1351

UNIT 81
COM 'SIMPLIFIED CASK BOTTOM STRUCTURE NIAC-LWT'
CYLINDER 7 1 26.3525 2P3.81
CYLINDER 5 1 36.6188 +13.97 -12.7
CYLINDER 9 1 49.8221 +13.97 -12,7
CUBOID 9 1 4P49.8221 13.97 -12.7

GLOBAL UNIT 82
COM='STACK OF 5 BASKETS IN CASK'
ARRAY 20 -49.8221 -49.8221 -221.3
END GEOM
READ ARRAY
AR, A=I NUX=1 0Y=5 NUZ=1 FILL 10 5 18 5 11 END FILL
APA=2 NUX=I NUY=3 NUZ=I FILL 13 6 12 END FILL
APA=3 NUX=I NUY=3 8UZ=1 FILL 15 6 14 END FILL
APA=41 NUX=I NUY= NUZ 1= FILL 432 45 430 45 431 END FILL
APA=42 NUX-1= NUY=3 NUZ=I FILL 436 46 435 END FILL
APRA=43 NUX=I NUY=3 NU1Z=I FILL 434 46 433 END FILL
AP,A=2O NUX=1 NUY=I NUZ=7 FILL 81 30 3R450 30 80 END FILL
END ARRAY
READ BOUNDS A.LL=MIR END BOUNDS
READ START XSM=-I7 XSP=17 YSM=-17 YSP=17 ZSM--200 ZSP=-25 END START
READ PLOT
TTL 'X-Y PLOT OF CASK (CANIISTER ELEVATION)'
SCR=YES PIC=MAT LPI=IO
UAY:=1.0 VDN=-I.O NA.X=800
::UL=-50.0 YUL=502.O ZUL=149.352
XLR=50.0 YLR=-50.6 ZLR=149.352 END
TTL='X-Y PLOT OF BASKET (CANISTER ELEVATION)'

1CR-YES PIC=MAT LPI=IO
UA.=I .0 VDN=-I.0 NAN=800
XUL=-17.2 YUL-I7.2 ZUL-149.352
XLR-I7.2 YLR=-17.2 ZLR=149.352 END
TTL= 'X-Y PLOT OF BASKET (CAVITY MID PLANE)'
SCR=YES PIC=MAT LPI-10

uA':=1.0 VDN=-I.0 NA-H800
YUL=-17.2 YUL=17.2 ZUL=0.0
XLR=17.2 YLR=-E7.2 ZLR=0.0 END
TTL-'2-Y PLOT OF CENTER OPENING (CANISTER ELEVATION)'

SCR=YES PIC=MAT LPI=1O
UAX,=1.O VDN=--.O NAX-=00
XUL=-7.0 YUL=7.0 ZUL=149.352
XLR=7.0 YLE=-7 . C ZLR=149. 352 END
TTL='NX-Y PLOT OF PERIP8HERAL OPENING (CANISTER ELEVATION)
SCR=YES PIC=MAT LPI=IO

UNA-=I .0 VDN=-I .0 NAN-I8O
EUL=-7.S YUL=-6.0 ZUL=149.352
YLR7.0 YLR=4.0 ZLR=149.352 END
TTL='Y-Z PLOT OF BASKET (CENTER OF FUEL ELEMENTS, CANISTER ELEVATION)
SCP=YES PIC=MAT LPI=10
VAI.4=. WDN=-S.D NAX-80O
XUL=2.12 YUL=-14.O ZUL188.69
YLR=2.12 YLR=-4.5 ZLR-I12.014 1ND
TTL='Y-Z PLOT OF BASKET (CASK)
SCR=YES PIC=MAT LPI=10
VA':=1.50 WDN=-I . 0 NA)>=880

OUL=2.1' YUL=-51 ZUL=2Y0.0
Y'LP=2.12 YLR-=+5 ELR=-228.0
END PLOT
EN4D DATA

.... PROBLEM PAP.AMETERS "

LIB 27GROUPNDF4 LIBPRAY
MX:- 12 MIXTURES
MSC 29 COMPOSITION SPECIFICATIONS
O7M 5 IMATERIAL ZONES
GE MULTIREGIOG) GEOMETRY
MORE 5 0/1 DO NOT READ/READ OPTIONAL PAP, AMETES DATA
MSLII 0 FUEL SOLUTIONS

.- PROBLEM COMPOSITION DESCRIPTION )...

SC U-235 STP.IDAPRP COMPOSITION
MX 14 MIXTURE NO.
DEN 1.7323E-03 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
lED I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92235 1.00 ATOM/MOLECULE
END

SC U-238 STANDARD COMPOSITION
FE': 1 MIXTURE NO.
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DEN 6.84CIE-03 ATOMIC DENSITY
ROTH 1.00(0 THEORETICAL DENSITY

NEL 1 10. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92238 1.00 ATOM/MOLECULE
END

SC ZR STANDAARD COMPOSITION

MN I MIXTURE NO.

DEI 2. 9039E-O2 ATOMIC DENSITY
ROTH 6.E490 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

40000 1.00 ATOM/MOLECULE
EIID

SC H STANDARD COMPOSITION
MX I MIXTURE 110.

DEN 4.9367E-02 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY

NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

1001 1.00 ATOM/MOLECULE

'CLAD INCOLOY
END

SC NI STANIDAR D COMPOSITION
MX 2 MIXTURE O.
DEN 2.851HE-02 ATOMIC DENSITY
ROTH 8.9000 THEORETICAL DENSITY

NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

28000 1.00 ATOM/MOLECULE
END

SC FE STANDARD COMPOSITION
KE.: 2 MIXTURE NO.

DEN 3.3820E-02 ATOMIC DENSITY
ROTH 7.8600 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
26000 1.00 ATOM/MOLECULE

ENE,

SC CR STANDARD COMPOSITION
K': 2 MIXTURE 10.
DEN 2.151E-02 ATOMIC DENSITY
ROTH 7. 2000 THEORETICAL DENSITY
NEL 1 110. ELEMENTS

ICP 1 0/I MIXTURE/COMPOUND
24000 1.00 ATOM/MOLECULE

END

SC C STANDARD COMPOSITION
MX 2 MIXTURE NO.
DElI 3.9900E-U4 ATOMIC DENSITY
ROTH 2.1000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS

ICR 1 0/1 MIXTURE/COMPOUI1D
bOS2 1.00 ATOM/MOLECULE

END

SC Nil STAJ]DARD COMPOSITION

MX 2 MIXTURE 110.

DEN 1. 3S0-E-03 ATOMIC DENSITY

ROTH 7.2000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP I U/1 MIXTURE/COMPOUND

25055 1 .00 ATOM/MOLECULE
END

SC S STANDARD COMPOSITIOiN
PD: 2 MIXTURE NO.
DEN 2.2100E-05 ATOMIC DENSITY
ROTH 0.0700 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUIJD

E000 1.00 ATOM/MOLECULE

END

SC SI STANDARD COMPOSITION
MX S MIXTURE NO.
DEN 1.7030E-03 ATOMIC DENSITY

ROTH 2.3300 THEORETICAL DENSITY

NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

140c0O 1.00 ATOM/MOLECULE

ENED

SC CU STANDARD COMPOSITION
MX 2 MIXTURE NO.
DEI 5.6EOSE-04 ATOMIC DENSITY

ROTH e.9200 THEORETICAL DENSITY
HEL I SO. ELEMENTS

November 2014
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ICP 1 0/1 MIXTURE/COfIPONIJD
t9000 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
MX 2 MIXTURE 1O.
DEN 2.6600E-04 ATOMIC DENSITY
ROTH 2,7020 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

13027 1. 00 ATOM/MOLECULE
END

SC TI STANIDARD COMPOSITION
MX 2 MIXTURE NO.
DEN 1.500OE-04 ATOMIC DENSITY
ROTH 4,5000 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

22000 1.00 ATOM/MOLECULE

'CASK INTERIOR MODERATOR MATERIAL
END

SC H20

VP
ROTH
NEL
ICP
TEMP

'END FITTING
END

SC SS304

VF
ROTH
NEL
ICP
TEMP

STANDARD COMPOSITION
3 MIXTURE NO.

0,0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/S MIXTURE/COMPOUND

293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

FOR FUEL ELEMENT

STANDAR D COMPOSITION

4 MIXTURE NO.
0.4968 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/S MIXTURE/COMPOUND

293.0 DEG KELVIN
14304 19.000 WT%
25055 2.000 WT%
26304 69.500 WTS

H8304 9.500 WTS

STPNDAP,.D COMPOSITION

4 MIXTURE NO.
0.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
I 0/1 MIXTURE/COMPOUNJD

293.0 DEG KELVIN
I001 1.00 ATOMS/MOLECULE

806 1.00 ATOM/MOLECULE

0 END

SC H20
YX
VF
ROTH
NEL
ICP
TEMP

'BASKET, AND CASK
ENED

SC SS304 STADDA, D COMPOSITION1
MX 5 MIXTURE NO.
VF 1.000) VOLLME FPACTION
ROTS 7."100 THEOPETICAL DENSITY
NEL 4 1TO. ELEMEJNTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 WT;
25055 -. 000 WTY

26304 69.500 WTY
28304 9.500 WTY

.AL FUEL HOLDER
END

SC AL STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 1.7020 THEORETICAL DENSITY
NEL 1 N40. ELEMENTTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE

'LEAD SHIELD
END

SC PB STANDARD COMPOSITION
MX7 IXTURE N0.
VF I.O000 VOLUME FRPACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
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ICP 1 0/1 MIXTURE/COMPOUNJD
TEMP 293.0 DEG KELVIN

82000 1.0w ATOM/MOLECULE

'NEUTRON SHIELD
END

SC H20 STANDARD COMPOSITION
MX 8 MIXTUPE NO.
VF 00000 VOLUME FP..CTIOU

ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8010 - 1.00 ATOM/MOLECULE

'CASK EXTERNAL MATERIAL
END

SC H20 STANDARD COMPOSITION
MX. 9 MIXTURE NO.
VF .(0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY

NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

'MIXTURE (FUEL) FOR CANISTER
END

SC U-235 STANDARD COMPOSITION
M9, I0 MIXTURE NO.
DEN 2.8119E-04 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
92235 1.00 ATOM/MOLECULE

END

SC U-238 STANDARD COMPOSITION
ME' 10 MIXTURE NO.

DEN I.SIO5E-52 ATOMIC DENSITY
ROTH 1.'000 THEORETICAL DENSITY
NEL 1(0. ELEMENTS
lCP 1 0/1 MIXTURE/COMPOUND

q2238 1.00 ATOM/MOLECULE
END

SC IR STANDARD COMPOSITION
MX IS MIXTURE 1O.
DEN 4.7130E-03 ATOMIC DENSITY
ROTH 0.4900 THEORETICAL DECISITY
NEL 1 NO. ELEMENTS

ICP 1 ,/1 MIXTUPE/COMPOUOD
10•000 1.00 ATOM/MOLECULE

END

SC H STANDAP D COMPOSITION

MX 10 MIXTUPE NO.
DEN 9.0131E-03 ATOMIC DENSITY

ROTH 1. cI ''I THEORETICAL ECEUSITY
]EL I NO. ELEMENTS

ICF 1 5/J/ MIXTURE/COMPOUND
I0I'1 I .00 ATOM/MOLECULE

END

SC H20 STANDARD CONPOS ITIOIJ
I E10 MIXTURE Nn0.
VF I. 100 VOLUME FR ACTION`

ROTH 0. 8362 SPECIFIED DE1NSITY

NEL 2 NO. ELEMENTS
ICP 1 WI/ MIXTUPE/COMPOUND
TEMP 300.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8010 I.00 ATOM/MOLECULE

'CANISTER INTERNAL MODERATOR
END

SC H20 STAUSDASD COMPOSITIO1I
MX 11 MIXTURE NO.
VF 1 . 0000 VOLUME FRACTION

ROTH 0.0982 SPECIFIED DENSITY

NEL 2 NO. ELEMEJNTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE

801c 1.00 ATOM/MOLECULE

SECONDARY CASK CAVITY MATERIAL FOR MULTICELL CARD
END
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SC H20 STANDARD COMPOSITION
MX 12 MIXTURE NO.
VF n. 00,:00 VOLUME FRACTION
ROTH 0.998H2 THEORETICAL DENSITY
NEL 2 JO. ELEMENTS
ICP 1 0/1 MIYTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

*** PROBLEM GEOMETRY -

CS BUCKLEDCYL COORDINATE SYSTEM
BR WHITE RIGHT BOUNDARY
BL REFLECTED LEFT BOUNDARY
ORGN .I00 CM LEFT BOUNDARY LOCATION
DY 57.15 CM BUCKLING HEIGHT
DZ 0.00 CM BUCKLING DEPTH

END

ZONE NUMBER 1
MZX 1 MIXTURE NO.
RZ 0.67 CM RIGHT BOUNDARY LOCATION
<MOD EXTERNAL MODERATOR INDEX

ZONE NUMBER 2
MZX 2 MIXTURE NO.
RZ 0.71 CM RIGHT BOUNDARY LOCATION
.MOD EXTERNAL MODERATOR INDEX

ZONE NUMBER 3
MZX 3 MIXTURE NO.
RZ 0.81 CM RIGHT BOUNDARY LOCATION
XMOD EXTERNAL MODERATOR INDEX

ZONE NUMBER 4
MZX 6 MIXTURE NO.
RZ 0.95 CM RIGHT BOUNDARY LOCATION
XMOD EXTERNAL MODERATOR INDEX

ZONE NUMBER 5
MZX 12 MIXTURE NO.
RZ 1.07 CM RIGHT BOUNDARY LOCATION
XMOD EXTERNAL MODERATOR INDEX

PROGReAM VEPIFICATION INFORPIIATION

CODE SYSTEM: SCALE-PC VERSION: 4.13

.. .. .. .. I - - ,......

PROGPAI: 000/N009

CRPEATIOlN DATE: :31r,:1/X

VOLUME: Eng

..... ~~~LI SPARCi': NI: ', SCALKE42"\WI NJT'\FXE **

..... PRODUCTION CODE: KE1IOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 11/12/07

TIME OF EXECUTIOIN: 09 : 16:5 ..

.. . ... .. . . .. . . .. . . ...... .... . . .. . . .
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TRIGA - PLEF. FLOOD CAIJISTER

... L..ERIC PAR.AMETERS .

TME MX'.IMUM PROBLEM TIME (MIN) 120.00

* TEA TIME PER GENERATION (MIN) 2. 00

GEN NUMBER OF GENERATIONS 403

NPG NUMBER PER GENERATION 1000

1NSK NUMBER OF GENERATIONS TO BE SKIPPED 3 ...

BEG BEGINNING GENERATION NUMBER I ..

... RES GENERATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA I-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

XNB EXTRA POSITIONS IN NEUTRON BANE 0

NFB FISSION BANK SIZE I000

X FB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING RANIDOM NUMBER BB8271u0001

INB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

INL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

* - INPUT DATA WRITTEN ON RESTART UNIT NO0

BINARY DATA INTERFACE YES
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* TRI1A - PREF. FLOOD 'TGJ'ISTER*

........ LOGICAL . . ... A ETERS. . ......

* .RU EXECUTE PROBLEM AFTEP CHECKIIIG DATA

* L:. COI-IPUTE FLU::

SMU COMPUTE AVG UNIT SELF-MULTIPLICATION

MEU

CKU

FMTU

MKH

CHH

FMH

HHL

AIR':

X9I

XS2

X.AP

PKI

Pl ID

COMPGTE MATRIX F-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF UT IGlIT NUBER

PPINT FISS PROD MATBIX BY UNIT NUMBER

COMPUTE MATRIX B-EFF BY HOLE lUTMBER

CO-MPUTE COFACTOR F-EFF BY HOLE NUIl-BEP.

PRINT FISS PROD 1SATRIN BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED' CRO05 SECTIONS

PRINT 1-D MIXTURE 5-SETIOIUS

PRINT 2-D MI:X:TURE N-SECTIOONS

FRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUMI

PFINT EXTRA 1-D CROSS SECTIONS

YET

NO

NO

110
NO

NO

1I0
NO

Ic)

NO

10
ITO

110NO

NO

NO

FDIJ

HUB

CKp

FTMP

Mpu..

HAL

FAR

'AS

PMO.

PWT

PGMRAN

BUG

T RE

PLT PLOT PICTURE MAP(S)

COMPIITE FIXSSOII DESI [TIES N 0

COMPUTE NU-BAR. & AVG FISSION GROUP YES -*

COMPUTE BIATRIX K-EFF BY USIT LUCATION NO10

COMPUTE COFACTOR B-EFF Bi UNIT LOCATION NO

[PINT FISS PROD MATR[X BY UNIT LOCATION NO1

COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO

COMPUTE COFACTOR K-ERF BY ARRAY NUMBER 110

PRINT FISS PPOD MATRIX BY ARRAY NUMBER tic0

COLLECT MAATRIX BY HIGHEST ARRAY LEVEL NO

PRINT PIS. AIID ABS. BY REGION 1O1

PRINT EAP BY GROUP NO ÷

PRINT X:SEC-ALBEDO CORRELATION1 TABLES NO

PRINT WEIGHT AVERAGE ARPA'Y NO

PRINT INPUT GEOMETRY 1NI-

PRINT DEBUG. INIIFORMATION O ÷0

PRINT TRACKING INFORIITION 110

......** .÷ ÷.•.. , • . .. . ........... . ,......... .... * * ÷ ÷ . * • ÷............. ... • ,.,.... .....÷ ÷ .÷ *.....

PAP-sIETER INPUT COMPLETED

TRIGA - PREF. FLOOD CANISTER

MIXINGTR TABLE

HUMBER OF SCATTERING AINGLES

CROYS SECTION MESSAGE THRESHOLD =3. SE-RN

MIXTURE =
ITUCLI DE

1 US 9G
U//lOlAO

0,/12/94

0u/12/ 94
1(092230

NB/S12/04

MIXTURE =
NIJICLI I'E

120041

55 / 1

2014 ''4'I'
S/ 1 q/04

05/1 /94
2' 4055

-020055

'05/12/+4
2026000

MIXTURE
IIUGLI /'4

:0/10/B1

ATOM-DENS.
4 . 08O'7'E-O

-2. 90390CE-I,2

1 . 73230':E-03

B. /415/E-03

ATOM-DENS.

3. 9900OE-4

2. /16)YOE-04

1.O70300E-03

2. 20000E-05

1. 5,:0,1E-04

2.115101E-02

1. 3 060UE-5-

3.003..E-0-

A . 000516]-SR

DENSITY (G/CC)
WGT. FPA':.

5. 5449UE-01

1A
i 0"I

400SO

ABIT IGOCLI DE
1 .007 HYDBOGEII

9S . I9/ DRCOIISIUB

35.'0441 I2RApMI UM-I-25

00. ,1' UOAN IU ITJ- 253

TITLE
EII['F/B-IV MAT

ENS'F/B-IV RAT

ENDF/B-IV MAT

I2E9./THPIIRRI0:

7141

12613. YB'/ORE- 0 2201

0. 44004E-0O1 922'30- 2 ENDIF/B-IY MAT 12,:

DElS IGT (GiCCI
WGT. FPAC.

P. P9 ''0E-/4

1. 4/37UE-0•

9. S876BE0-S

1. 45b25E-04

1.4&470E-0G

2. 2735lE-01I

1.433-5E-02

3. S0441E-01

0. 459S4E-0l

7. 42001E-02

c~01252

295r': i

AWT
12 . '0 ,','1

25./GPO

52/.0/5

47., 7B9

51.957

54._P371

5B. 0447

1,4 . 09F6,

[GIICLUIGE TITLE
CA•BO.E[- 12 ENDF/B-IV FIAT 1274/THIRI'165

AL-27 110 210 GP 0"40075[5)

SILICOIT ENDF/B-IV lIAT l1q4

SULFUR LENlED MAT 7R2A

TITAIIIUM ENDF/B-IV MAT 1' '3

CR 1101 WlNGP WT T/E P-1 2046 SIGP-5/4 RE [042375)

I4AIJGP.IESE-55 EIIDF/B-IV MI.T 1197

IPOI1 EfIDF/B-IV MAT lIp:

SI 5150 218NGP WT 1/E P-3 [9-P ,'lO-'+4 PE (0423"7)

COPPER ENDF/U-IV MAT 12/5

NUCLIDE TITLE

HYDROGEN EHEF/B-IV lIST I20/THPNBI)002

UPDATED

UPF'ATED

U PE'ATE'

U• FATED

UPDATED

UPDATED

UFP ATED

UPDATED

UPDATED

UPDATED

UPD'ATED

UIPDATED

UPPDATELD

U FDATE D

UPDATEI'

- B'ESSIT'iIG/'00) - •].Nq17 [OR-I
ATOM-[ENS. WGT. FPAP0. DA. ANT
'.17(025-22 1.1917SE-Ol 1001 1./GE;
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0008/11

N IX'TURE-
NULID'E

0/1 4

1 -4
4C 4 _' 4

41-1 U1U5S

I0 "- , 1 4 .

4]112/804'0/1 4

MIIXTURE
((lit L IF[E

51*' 4

750 H'00

I10 - -

r_811,'/''4

C'S/I/4

mI U:TUPE =
t1117CLI DE

't/ 1 / t94

MIXTURE
ilUC2LIDE

7:3200D

M-I:*:TUSE -

[IJCLI DE
9001: 1

0/12/94

MI::TUJ0 =
IUCLLI DE
9t00410 41

':3/1/9
90''0u1

1,11:TUPE
NUCLI D'E

'100/11

38i1 t9 4

llI:':TUS 0
JIULLI FE

I11 ,''''1801
08 1i9

/0 ,' 12,04

MIXTURE-

1:0010T'1

00120:r' 34
14(3:,'11/9

3.320400-: 4.80ý372E-01 r,16 15.0-04 (X',"GE-1 ENDF/B-IV MAItT 1270.

4
AT''4-DE1(7.

1..862E-22

2.34 /1-21

r _'6rOIE-I 14

2.q4 81C0E-,')
5200

AT(ll-DENS.
1.742000E-0

1.730,330-03

5. 93070E-02

7 .727020E-03

DENSITY (G/CC)
WGT. FRPC.

2.803043E-22

2.252310-21

1.~U00(01-01

- 4.934"

010.I

24[:,00

1.9999 'aE rn3,,5

r.. 9000c E '1 ,11 D0U

3.0005 010 '' 1E cr0

['50UIE-T 28 20'Ir

DEN S T TY (G /C 0 - 7. 9 2811
NUT. FP.AU. ZA

1.90000 '1-1 C440

ýq~qq9E-02 _S5U55

0. 5000'E-01 26000

0.1500010-02 20000U

AWT NUCLIDE TITLE
1. 0077 HYD30GE0 0000/0-IV fi22 1269/THP7I1002

15.3904 OXYGEN-16 ENDF/B-IV lMAT 1276

51.00q7 -R 1101 WT SS-304 (1/EST) P-3 20310=54 (424751'

54.9370 [4A114GA0ESE-5U ENDF/B-IV MLAT 1137

55.e447 FE 0102 WT SS-304/1/EST) P-3 2030 SP-5+4(4237U('

59.0872 111 1100 WT SS-30411/EST) P- 3'93K SP=-+4(423751'

AWT NUCLIDE TITLE
01.0957 CR 1191 WT 00-304(1/EDT) 0-3 2030 S0=5+4(423701'

54.93709 lAJlGAESEA-055 EIIDF/0-IV MAT 11q7

55.P447 FE 1192 WT SS-304 I/EST) P-3 23' SP=5+44 (42375)'

59.(872 NII 1190 WT SS-304(1/EST) P-3 2093K 0-5+4(42375)'

AWT NUCLIDE TITLE
2-"6.9013 AL-27 1193 218 GP 040370(5)

AWT NUCLIDE TITLE
207.2100 PB 1208 21810GP 042370 P-U 2023

DENSITY (G/C') = 2.702'
ATOM-DElS. WGT. FPA':. ZA

C. 03000E-02 1 .0" 000+00• 13027

7 (EN GIT'(0/C'} = 11.344

ATOM-DENS. WGT. FRAC. IA
3.200900-02 1.C000000E+0 020.0

UPDATED

UF EATED

II FDATED

[1IF PATED

UPDATED

UPDATED

UPDATED

UPD'ATED

UF ATED

UPF DATED

UPDATED

UPDFATED

UPD'ATED

UPDATEF'

UPDATED

UPDATED

UPDATED

I PDATEF'

UPDATED

UPFEFATE[F'

UPDATED

Uj F 1ATE D

U PD FATE D

UPDATED

UPDATED

UPDATED0

ATO M-'ElJS.
0.07002E-22

3.330400-d2

ATOM-DENS.
(.4 7169E-22

3.320400-22

10
ATOM-DENS.

2.39402E-012

2 .70•0/1-8'2

4.,713600-23

2. 0•11_0'E-24

I. 119050-1-3

11
ATOll-F 0E1.

0. ,37O9E-f2

12
AT'21 DElIS.

0.670.02E-24

3 .33:40E-2

DENSITY {G/E-C}
WGT. FA-'2.

1.119220-01

0. 08(73E-C'1

DENSITY (G/CC)
WGT. FPOAC.

1. 11327-801

8. d0073E-01

[,E00S0IT (G!C/)
WNT. FPAC.

5. ('000 5'0-0'2

2 .515541E -(1

3. 38015 E-01

0. 1E5711-02

2,n070100-01

FDlIS ITTf (0G/2 )

WGT. FPAC.
1. 11- 7E-01

U8. 000740-01

WGT. FPAC.
1.110270-01

0. 80073E-01

4 3101' 1
40u r 1 01

l80010i S'I
1100 1201

11o'O UGIO1
31'(0K'101

4 '20:81 0
90 S0'8,1'1

= 0.99817E-20
ZA AWT

1001 1.0077

801c 15.9004

ZA AWT
1001 1.0u77

40310 15.9904

NUCLIDE TITLE
HYDROGEN ENDF/B-IV 1AT 1269/THPl010102

OXYGEN-16 END0F/B-IV RAT 1270

NUCLIDE TITLE
HYDFR1OGEN ENDF/0-IV HAT 1209/THPI41002

OX'GEI-16Cl EIIDF/B-IV MAT 1270

=0S 1.

10'11

8,' '71'S

42~ 4 8

123
AWT
1.0077

15.9904

91. 2100

235 .044 1

230. 0510

NUCLIDE TITLE
HYDROGEN ENIDF/B-

OXYGEN-186 E1DF/B-

I RC01 1 UM EN0DF/B-

UPOIIU104- 235 ENDF/E-

UPA'IItIM-230 EN0F//-

IV ('AT 120/THPM311002

IV MAT 1270

IV '(AT 7141

IV M2AT 124-1

IV 11.5T 1202

.9 3S4
1

7
7.A AWT

ANT

1001 1 .'0(77

0010 10.9004

- 0.0998170-20
LA ANT

1301 1 ."0U77

0016 15.0004

HYDF OG EI I
H, DROGE11
HYDPOGE;ý

H'f,F I 8PIGENI
HID[,POGENI
H," ,ROGEIJ

H YDF.OGEII

B 'r'fGEN - 16
8:2FGEl

I, ,' GEI-1

NUCLIDE TITLE
HYD'POEN ENDF/0-IV MAT 12'.0/THPJH10'I'2

OXY0GEN-1- E0[,F/B-IV M4AT 1276

INUCLIDE TITLE
H'ODROGEN EIE,1F/U-IV MAT 1219/THFI41002

O20YGE0-10 E0[,F/B-IV lEAT 1270

E000/B-IV MAT
EIE-F, FB-IV HAT
EIIDF/0-I'V MAT
EI.IDF/U-IV MAT

EIIEDF/B- IV MAT
EIIDF/B-IV MAT
E1[DF/B-IV lMAT
E010F/B-IV ('(AT

E1DF/B- I0V MAT
EU[,F/B-IIV [MAT

EIIDF/B-IV MAT
D[2F / V RAT

E ETDFB -IV IIAT

1 1,9/THPI,1082C,-I- C/THMI4002

12691/THPMIIff02
I'2l9/THRMI1U07

1 k •TH~l~l ''U2

'29/THP0I41 '"

126/THP441''U2
126/TH07410'4

I274/THP41''' 15
1-76

1 276
127 6
1 7 C

UPF'A.TE' I18
'FPDATED
UPF'ATED D
UPF'SEAT 0E

UPDATEDS

U FPI'AT ED 1,
UIFATES.8
UPF'ATE( U"

UIP DAT E 0l 1 IX,

UPDATED I

UJ PDATESD
UPDATED

-,4

4
ý-/ý4

i 14
4

-4
/14
.'ý4
'14

4

NAC International 6.6.6-88



NAC-LWT Cask SAR
Revision 42

November 2014

10.008016
11000016

1200801 6
2013027
6013027
2014000
2016000
2022000
202400'
4024304
5021204
20250 '55
4(025055
5025055
2020000

4('2-03')4
500-6304
2028000
4028304
.0, 304,
0280000

1040000
10040000

7082000
1092235

10092235
1092238

10092238

OXYGEN-Ir ENRF/B-IV WAT 127(
OXYGENI-16 EROF/B-TV MAT 1270

OXYGEN-16 ENDF/B-IV MAT 1276
AL-27 1193 218 Gp 540375(5)
AL-27 1190 '1E GP 040,755)5

SILICOll ENDF/B-1V MAT 1194
SULFUR LENDL MAT 7020(
TITAI IIU4 EIIDF/B-IV MAT 1286

CR 1101 2I8GBP MT W/E P-3 23E SIGP5=5+4 RE)042375)
C. ]11 WT 8S-304 (/EST) - 3K SP=5+4(42375)
CR 1191 WT 8S-304(1/EST) P-3 293K SP-5+4(423751)

l4ANGAIlESE-55 ENDF/B-IV MAT I117
MANGAIESE-55 ENIF/B-IV MAT 1197
MA•PI•ANESE-55 E)IDF/B-IV MAT 1197
IRON ENDF/B-IV MAT 1102

FE 1192 WT SS-304 (1/EST) P-3 203K SP=5+4 (42375'
FE 1192 WT S0-304(1/EST) P-3 203K SP=5+4)427075)
NI 1190 21800P WT 1/E P-3 293E SIGP-5+4 RE(042375)
NI 1100 WT SS-304(I/EST) P-3 029 SP-5+4(422751'
NI 1190 WT SS-304(1/EST) 0-3 293K SP-5+4(423750

COPPER RNDF/B-IV MAT 1295
ZIPRC'ON0IUM ENDF/B-IV MAT 7141
ZIRCONI U4 ENDF/B-TV MAT 7141

PB 1288 218NG0 042370 P-3 293K
UP-MJ1I14-235 ERDF/B-IV MAT 1261
URAN IUM-235 ENDF/B-TV MAT 1261

PJM.I IU1_-238 ENDF/B-IV MAT 1262
ORAOIULM-238 ENDF/B-IV MAT 1262

UPDATED 0/ 1 / q4
UPDATED 00/12 /q4
UPDATED 0(/1 / q4

UPDATED U</12/q4
UPDATED 00/1 /94
UPDATED L, /1 /1 4
UPDATED 08/12/94
UPDATED O6/1/94
UPDATED UP/12/94
UPDATED 08/12/4
UPDATED 00/12/74
UPDATED +8/12/94
UPDATED 00/12/94
UPDATED 00/12/94
UPDATED 08/12/04
UPDATED 00/12/04
UPDATED 09/12/94
UPDATED 08/12/04
UPDATED 00/12/94
UPDATED 08/12/04
UPDATED 00/12/04
UPDATED 08/12/04
UPDATED 00/12/94
UPDATED 08/12/04
UPDATED 08/12/94
UPDATED 08/12/04
UPDATED 08/12/04
UPDATED 08/12/94
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TRIOA - PREF. FLOOD CANISTER

........... ............................. INFORMATION. . . .
........ ,.... . .... ,........ *....... * **....... ,........... - - . . ................................. ÷.....

... ~~...." ADDITIONAL INFORM4ATION .....

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP I

NO. OF SCATTERING A'IGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BAN.K 26

ENTRIES/NEUTRON IN THE FISSION BANIK 19

NUMBER OF MIXTURES USED 11

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 91

NUMBER OF GEOMETRY REGIONS USED 87

LARGEST GEOMETRY UNIT NUMBER 450

LARGEST ARRAY NUMBER 43

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL S

NU.fBER OF UNITS IN THE GLOBAL Y

NUMBER OF U41TS IN THE GLOBAL Z

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXýIMUM ARRAY NESTING LEVEL

DIR.

DIR.

DIR.

YES ...

20

7 "*

YES *

iES *

140

4 "'

YES

7.***

+X BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONUITION MIR

+Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR
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" AR.RAY UNITS IN UNITS IlN UNITS IN NESTING
" NUMBER X NIP. Y DIP. Z DIP. LEVEL

1 1 5 1

3

20 GLOBAL

41

" 42

* * 43

I : .*

........ 0 IO'S WERE USED LOADING THE DATA ........
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TRIGA - PREE. FLOOD CANJISTER

GEOMETRY DESCRIPTION FOR THOSE UNITSMEDIA BIAS
NUM I D

UTILIZED IN THIS PROBLEM

REGION

UNIT 1

TRIGA FUEL (SMEARED)

I CYLINDER 10 1 RADIUS = 3.9623 -Z = 60.959 -Z = 1.00001-E-03 CENTERLINE IS AT Y 0. 00000 Y = O.00O00

UNIT 5

3.38 IN WIDTH / 0.28 IN THICKNESS DIVIDER CENTER STACK (SEALED)

1 CUBOID 5 1 + = 4.2672 -X = -4.2C72 +Y 0.71120 -Y - 0.00000 +Z 74.290 -Z = -8.'550

UNIT r

3.38 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK (SEALED)

1 CUBOID 5 1 +x = 4.2672 -X = -4.2672 +Y 0. 60960 0U0O000 +Z - 74.290 -Z = -8.2550

UNIT 7

SEALED CA.IISTER

I CYLINDER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

TRIGA ELEMENTS IN

1 CUBOID

HOLE INUMBER

TRIGA ELEMENTS IN

I CUBOID

HOLE NUMIBEP

i1

I

1 RADIUS = 3.9624

AT U = 0.01000

1 RADIUS = 4.1275

1 RADIUS = 4.1275

60. 960

0.00000

63.500

74.290

-Z

Z

-Z

-Z

0.00000

0. 00000

-1.270')

-8. 2550

CENTERLINE IS AT S

IS UNIT NUMBER

CENTERLINE IS AT 0

CENTERLINE IS AT X

0. 00000

0. 00000

0. 00000

Y = 0.00000

Y

Y

0.00000

0.00000

----- UNIT IS .....

TOP OF 3.38 IN X 3.38 IN OPENING (SEALED)

3 1 + = 4.2672 -X = -4.2672 +Y = 4.2672 -Y'= -4.2672

2 AT X 0.00000 Y = 0.13970 z = 0.0oU00 IS UNIT NIUMBER

+Z = 74.290 -Z = -8.2550

7

UNIT 11

BOTTOM OF

31

3

3.38 IN X 3.38 IN OPENING (SEALED)

+x = 4.2672 -: = -4.2672

AT X = (.0,0. 0 0 =-o.23975

+f = 4.2,-72 T = -4.2672 +Z - 74.290

Z = 0.100000 IS UNIT NUM4BER 7

-Z = -8.2550
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TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOP. THOSE UN1ITS UTILIZED III THIS PROBLEM
HUM01 I DF, EGIOI

TRIGA ELEMEOTS III

I CUBOID

HOLE (lIJI4IER

TRIGA ELEMENTS IN

I C-UBOTD

HOLE INLUMBER

TRIGA ELEMENTS IN

S CUBOID

HOLE NUMBER

TRIGA ELEMENTS IN

I CUBOID

HOLE NUMBER

----- UNIT 11 -----

BOTTOM RIGHT OF 3.38 IN X 3.31 IN OPENING (SEALED)

3 1 +Y 4.072 -G7 -4.-C72 ' = 4.2672

4 AT 0 = 0.1397') Y =-0.13970 N = 0.00000

----- UNIT 13 -----

TOP RIGHT OF 3.38 I1 X 3.38 IN OPENING (SEALED)

3 1 +0 = 4.267' -E = -4.2672 +3 4.2672

5 AT X = 0.13970 Y = 0.13970 Z = 0.0000

----- UNIT 14 -----

BOTTOM LEFT OF 3.38 Ili " 3.38 IN OPENING (SEALED)

3 1 +x = 4.2672 -x = -4.2672 +y = 4.2672

6 AT X =-0.13970 Y =-0.13970 Z = 0.00000

----- UNIT 15 -----

TOP LEFT OF 3.38 IN X 3.38 IN OPENING (SEALED)

3 1 +2 4 .2672 -x = -4.2672 +Y = 4.2672

7 AT X =-0.13970 Y = 0.13970 Z 0.00000

-Y = -4.2872 +2 = 74.2190

IS UNIT NUMBER 7

-Z = -8.2550

-Y = -4.2672

IS UNIT NUMBER

'Z = 74.29,, -Z = -8.2550

-Y = -4.2672 +Z =

IS UNIT NUMBER 7

74.290 -Z = -8.2550

-Y = -4.2672

IS UNIT NUMBER

+Z = 74.290 -Z = -8.2550

----- UNIT 16 --B -

TRIGA BASKET 3.3A If) X 3.38 IN CENTER OPENING (SEALED)

I CUBOID 3 1 +' = 4.2672 -X = -4.2675 +Y = 4.2672 -Y = -4.2671 +Z = 74.290 -Z = -8.1550

CENTER COLUMN OF

1 ARRAY NUMBER

2 CUBOID

UNIT 20 EXTERNAL TO LATTICE I -----

THREE OPENINGS W/ 0.28 IN PLATE (SEALED)

+E = 4.2672 -6 = -4.2672 +Y = 13.513 -Y = -53.513 +Z = 74.210 -Z = -8.2550

5 1 -2 = 4.9784 -X = -4.9784 +Y = 14.224 -Y = -14.224 +Z = 74.290 -Z = -8.2550
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TRIGA - PREF. FLOOD C~A11STER

MEDIA BIAS GEOMETRY DESCRIPTIOII FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NIUM1 I DREBION

UNIT 21 EXTERNAL TO LATTICE 2

PLATE (SEALED)LEFT OUTSIDE COLUOSI OF TWO OPENINGS W/ 0.12 IN

I ARRAY NUMBER

2 CUBOID

2 +:.: = 4.2072 -x = -4.2672 +Y 8.5292 -Y = -8.8392 +Z = 74.290 -ZI -8.2550j

0 1 +2 = 4.2672 -' = -4.5720 +Y = 9.1440 -Y = -9.1440 +Z = 74.290 -Z = -8.2550

RIGHT OUTSIDE COLOSIN OF TWO OPENINGS WI 0.12

1 ARRAY NUMBER 3 +X = 4.2E72

S CUBOID 5 1 +X = 4.5720

- UNIT 22 EXTERNAL TO LATTICE 3

IN PLATE (SEALED)

-x = -4.2672 +Y = 8.8392 -Y = -8.8392 +Z = 74.290 -Z = -8.2550

-x = -4.2672 +Y = 9.1440 -Y = -9.1440 +Z = 74.290 -Z = -8.2550

NAC-LWT TRIGA BASKET (SEALED)

I CYLINDER

HOLE N4UMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

3

8

9

i0

5

7

5

8

9

I RADIUS =

AT X =

AT 1: =

AT X =

I RADIUS =

1 RADIUS =

1 RADIUS =

I RADIUS =

I RADIUS =

I +x =

17.100

0.00000

-9.2457

9.2457

18.910

33.465

36.519

49. 223

49.022

49. 822

+ Z

+2

+2Z

'2

= 74.290

= 0.00000

= 0.00000

= 0.00000

= 74.930

= 74.930

= 74.930

= 74.930

= 74.930

= -49.822

UNIT 30

-Z = -8.2550

Z = 0.00000

Z = 0.00000

Z = 0.00000

-Z = -8.8900

-Z = -8.8900

-Z = -8.8900

-Z = -8.8900

-Z = -8.8900

+y = 49.822

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NBMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -49.822

= B.0000

20

21

22

X = 0.00000

X = 0.00000

X = 0.00040

X = 0.0000

X = 0.0000

+Z = 74.930

Y = 0.00000

Y = 0.00000

Y - 0.00000

Y = 0.00000

Y = 0.00040

-Z - -8.8900

UNIT 41

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER 4

1

i

I

RADIUS = 0.67310

RADIUS = 0.71120

RADIUS = 0.71120

,Z
+2

+2

28.575

28.575

43.480

-Z = -28.575

-Z = -28.575

-Z = -33.040

CENTERLINE

CENTERLINIE

CENTERLINE

IS AT H

IS AT Z

IS AT X

= 0.00000

= 0.0000

= 0.90000

Y - 0.00000

Y 5 0.0000

Y = 0.00000
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MIEDIA BIAS
NTUM1 I DF ECION

TSIFA - FREEF. FLOOD CANIISTER

GEOMETRY DESCR:IPTION1 FOR THOSE UNITS UTILIZED Ifl THIS EPRORLELJ

----- SUNIT 45 -----

DIVIDER CEUTER. STACK

I CUBnI[D 5 1 +2 - 4 .- r672 -4 .2,-72 - = ' ý1 0. 7 1 121 -S = I07U. 4B -. 4A ' -~ -= 3+040El

UNIT 46

DIVIDER uUTSIDE STACK

1 CUBOID 5 1 +1 = 4.2672 -4 . 12672 -' = . 0 9 1 -Bi ' .. 01U0 +1 43.4 9 -Z = -32.'4C'

UNIT RD

SIMPLIFIED LIE, STRUCTURE NAC-LWT

1 CYLINDER 5 1 PADIUS

I CYLINDER 9 1 RADIUS

3 CUBOI D 9 1 +14

56. 519

49. R22

49.922

+1

+Z

14.135 -Z

14.135 -Z

-49.022 S +

-14.135

-14.135

49.K22

CE)1TER.LI1E IS AT X

CEINTERLINE IS AT Z'

-' = -49.82" -S

0.1 I90

14.-139.

0.0090"0

0. 00000

-14.135

Ur)IT

SIMPLIFIED CASK BOTTOM

1 CYLINDER 7

2 CYLINDER 5

3 CYLINDER 9

4 CUBOID 9

STRUCTURE NAN-LWT

1. PADIUS - 26.353

1 RADIUS = 36.G19

1 PADIUS = 49.922

1 +S = 49.82T

+Z

+Z

41

3.851100

13. 97'

13. 97'1

-4q-82

-3.9100

-12. .700

-12. 700

49. e2'2

CEIITERLINE I2 AT X

2EIITEPLINE IS AT '

CENTEPLINE IS AT 2

-' - -49.022 +I

1.001q0 7

13.070

S = 0. (0(050

0 = 0.00009

S = 0.700

-2 = -12.750

-. U ... 02.1 ....... GLOBAL TO LTI.... 9 .........
-.-... UN IT 82EX'TERNAL T,- LATTI'/E '0 ---

STACK OF 5 BASKETS IN CASK

1 APRAY NTJUMBER 20 +:': - 49.d22 -S - -49.622 +Y = 4c.9a2> -Y -49.022 +2 230.8 - - -221.30

UIT 411

TRIGA FUEL ELEMENITS IN AL TUBE, BIGHT

1 C-LINDER I 1 R.ADIUS = 91.81518

HOLE OUS4BER 1I AT 2'X = 39790O-O

- CYLINDER 6 1 RADIUS 9 - C.95559

NAC International

+Z - 43.40

S 3. 4 00009

+_ - 43.48'0

0 3.0049

=-33.040*

CEI]TERLIIJE IS A.T S

IS UNIT UlMBEP 4

CENTEFLIINE IS AT .

y= 9.900o0

' I' 17. 0 17U0)
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PRE 10 1I1

TRIGS - PREPF. FLOOD CANIISTER

IEDIA BIAS LGEOMETF.Y DESCPI PTIOII FOE THOSE UIIITS UTILIZED IN THIS PROBLEM
- -UlN IS

. .. UNIIT 4Il"

TRIGA FUEL ELEMENTS

1 CYLINDER.

HOLE IUISIBEPR

- CYLII DEP

TPIGA FUEL ELEMEIITT

1 CYLI lDER

HOLE NUMBEP

2 CYLINDER

TPIGA FUEL ELEMENTS

I CYLINDER

HOLE IIUMBEHE

- CYLINDER

TRIGA FUEL ELEMENTS

1 CYLINDER

HOLE INUiMBEP

2 CYLINDER

TRIGA FUEL ELEMENTS

1 CYLINDER

HOLE TIUMIBEER

- CYLINDER

IN AL TUBE, LEFT

1 i FP5DIUS - '.80510 Z - 43.40'-

13 AT Y -9. 35dDSE-''T Y - S. 51+OU

1 RADIUS = 0.95250 +Z - 43.480

=-33.040

- 3. 0000

=- -33.0+0

CENTERLITIE IS AT

IS UNIT NlUMBEF

CENTERLINE IS AT

41

= 0.01u005 y 0. 500.

UNIT 413

IN AL TUBE, TOP

3 1 RADIUS = 0.8O116

14 AT 1 = 0. 00C0

1 1 RADIUS - 0.9520

IN AL TUBE, BOTTOM

3 1 RADIUS = 0).-51t

15 AT X - 0.0000.1

6 1 PADIUS - 0..5250

41 = .3. 40

'- = 41.4N"

-Z

-Z

= -33.04,

- 0.00000

= -33. 040

CENTEBLITNE IS AT

IS UNIT NUMIRER

CBNTEBL1NE IS AT

41

S= o. of000

= 0.00000

UNIT 414

+Z

+Y

43.480

-0. 380000E-0T

13.480

= -33.040

= 0.00u00

= -33.040

CENTERLINE IS AT

IS UNIT NIUMBER

CENTERLINE IS AT

S=0. 00000

41

X 0.00500

Y = 0. 00000

UNIT 415

INI AL TUBE, TOP RIGHT

3 I PADIUS = 9.001S18 +z

10 AT X - 6.( CO YE-02 Y

S1 PRADIUS = 0.05150 +-

IN AL TUBE, TOP LEFT

3 1 PADIUS - 0.0.1;13

17 AT X =-Y.L2NOE-OS 0

6 1 PADIUS 7 0.95110 +Z

43.400 -I

-.E2- u0E-02 Z

43.400 -Z

- -33.040

-3 .000

- -33.040

CENTERLINE IS AT

IS UNIT -UMBER

CENTERLINE IS AT

X= 0. 00000

41

1 (, 0. 005.0} Y - O. o000'

0-UIII17T 416

4 3. 40

4 . 4 f0O -0 2

- 2.1. 4 0

0.(A0000

-03.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

X = 0.00000

y 0 '. 00000

y 0.n00000
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MEDIA BIAS
I IUH4 I SREGION

TPIGA - PFEF. FLOOD CE.I=STEP

GEOMETRY DESCPRIPTICON FOR THOSE UNITS UTILITE, IN THIS FROBLEM

UINIT 417 . ...

TRIGA FUEL ELEPENTS

1 CYLINDER

HOLE IBEM4BEP

- CYLINDES

TRIGA FUEL ELEMENTS

1 CYLINDER

HOLE NUMBER

- CYLINDER

IN AL TUBE, BOTTOM BIGHT

3 1 RADIUS - H.8 510 + 43.4±0 -Z - -33.04c0

16 AT X . R.6 CE- -- 6.62u0HE-02 Z - H. 00I'030

6 1 RADIUS - F.9525H + - 4'.445 -Z = -33.0140

CENTEGLIIE IS AT = I. SO0YI,

IS UNIT 1IINIIBER 41

CEIVTEPLINE IS AT Y = 0.00H0GO

Y= '. H00I'Y.

IN

3

RU IT 41R ....

AL TUBE, BOTTOM LEFT

P1ADIUS - 0.b0518 + = 43.4u0 -Z - -33.040

AT X" -- 6. 620HRE-02 f =-6. 62000E-02 I = '. UH

I RADIUS = 0.05250 +Z - 40 4 C0 --7 -33.040

CEITERLINE IS AT X = 0.00i00

IS UNIT NUMBER 41

CENTERLINE IS AT S = 0.0HOOC

Y = 0.000G0

Y = S. Y'0000
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E 1Ol

TEIGA - FREF. FLOOD CANISTER

I-lEDIA EIAS GEOI4ETYTP. DES0C2IPTIOII FOR THOSE UNITS UTILIIED IN THIS EHOELEM
-----1UN I4 -

. .. UNIT 425 . .

AL TULES WITH TRIGA FUEL,

I CUBOI D I

HOLE Inm50 BE .11

HOLE IIUHBER 7

HOLE UUJIIHEE P,

HOLE 17UME5 -3

HOLE NUMBEH 40

HOLE IISOOHEEP 41

HOLE I_.BHEHR 42

HOLE NUMBERF 43

HOLE NI04BEE. 44

HOLE NUMBER 45

HOLE INMBEEP 40

HOLE HIMHE, 47

HOLE 1UMB45ER 40

HOLE LISMBE-R 49

HOLE NII4BES 50

HOLE NUIHBER 11

III FUEL

AT E

AT B

AT

AT

AT :

AT X

AT X

AT X

AT X

AT X.

AT 0

AT '

AT X

AT X

AT X

AT X'

IN$SERT, BOTTOM OPENINIIG

4 4. 1% -' - -4.1 9

- -J._w576 y -2. 8576

--0 55 0 E C - -2, 657C

0 .q52510 y = -2. 571<-

- .P57 " -2.6576

- -2. 57b "f =-c'. 9525

'-0 95 5l - . 5 5

r. 95-50 Y C'. q95 253u

7 2.56 Y -- 0.95250

O .5 55250

=-.525u y - 0.5250A

-. , = .95250

- .957r Y r- 0 9 52

-. y= 2.8576

= 0. 5. •S O) Y - 2.8576

8= 2.57,

- .57 Y= 2.857C

+Y

7

Z

Z

Z

Z

Z

4.1529

0.00000

0. 00000

S. 00000

0. (05(10o

0'. 00000

0. 0000c

0. 00500

0. 00000

0. 0000

0. 0 0(00

070000

05. 001(lO0

0. (]00010

(O. (I10(1'IB0

0. 0(0000

-i = -4 . 1529

IS UNIT NUMBER

IS UNIT NUIMIBER

IS UNIT NUMBER

IS UNIT INUM4BER

IS UNIT NUIHMBER

IS UNIT NUI4HBE

IS U1TIT NUMBER

IS UNIT NUM4BEH

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIIT NUMBER

IS UNIT NUM4BER

IS UN4IT NUMBER

IS UNIT NUMBER

IS UNIT NUIM4BER

IS USNT NUMBER

'- = = 43. •

415

415

415

416

411

415

415

412

411

417

418

412

417

414

414

41&

' C0BOI1' 3 1 +' - 4.152, -:' - -4.152q +i 4.1529 -Y = -4.1529 +i - 43.400 -2 -33.04')

6.6.6-98NAC International



NAC-LWT Cask SAR
Revision 42

November 2014

TRI, A SPPEF. FLOOD' CLAIISTEP.

GEOMETRY ['ESCPIPTION FOP THOSE UNITStM1EDIA BIAS
HUM ID

UTILIZED II THIS PREBLEM
PEGIOUO

U NIT 4.,;

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOE ODENIIr

1 CUBOID 37 1 4,15' -. . -

HOLE NUM-BEH 5B AT : = --2.57E =

HOLE I'UMBER 53 ' AT :X--.9525' Y=

HOLE IJOMBEP
HOLE IFU14BER
HOLE NUMBER

HOLE IUJlB ERB

HOLE NUMBER

HOLE NUMBER

HOLE NIUMBER

HOLE NIAB gEP

HOLE MýPBEP

HOLE NIR4JER

HOLE NIUMBER

HOLE NU!MBER

HOLE NUTMBER

HOLE NIUMBER

HOLE NUSMBEER

CUBOID

54

57

58

59

61,

61

62'

64

65

61

E7

3 I

AT X

AT

AT K

AT X

AT :

AT A

AT X

AT E

AT X

AT X

AT :'S

AT X

AT .

AT X

0.95250

2.8HUSH

BB S'

2.857'

d.57C

-2. 57

S.,952 55

2.8HUSH

-2. PUSS

-:'. p5z5

2.8 575

4.1529

-4 .152- F'

K7'-

-2.o576 7

- P.955 G S

-5. 95250

-1.95250

. 51250

(.1-5250

0. 95250 5

2. 8576',

2.1576 2

2. 5576 Z

".5576 .

4 .1525

0 . H00H00

0. 00000

5. 00000
-'l.'jS0i0

00 U iOES

O% tlI('HUH'

4. 4i'000

S. ('S000

0. Hn OHS

'0. HO00'00

H. 00050

'9. Oi5H'uH9

4. 0000055

-Y - -4.1E,2

IS UNIT INUMBEP

IS UNIT NLINBER

IS UNI T NIUMBEP

IS UNIT NUI4BER

IS UNIT NUMBER

IS UNIT 1lL'4BEP

IS UNIT NUMBER

IS UNIT NUM-IBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NULIMBER

IS UNIT NUMBER

IS UNIT INUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

+5 - 43.4Ž'

415

413

413

41C

411

415

416

412

411

417

418

412

417

414

414

41q

-4.1529 1' = 4.15-S 4.1529 +Z = 43.480 -Z - -33.'145
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PES I 'I'l

TRIGA - FREE. FLOOD CANIISTER

MEDIA BIAS GEOMETH:Y DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEII
- - UN IL -

.. . NIIIT 433 . ..

AL DUBES WITH TRIGA FUEL,

U50I 3 11

HOLE HUTIBEP

HOLE J1IU.IBER C'

HOLE IIUl-IBERE 7,

HOLE NUIMBER I

HOLE 1DU3MUE 72

HOLE IUM4BER 3

HILE JIUMBER 74

HOLE UMPEEER 71

HOLE NO-lIPER 75C

HOLE NUMIBEP 77

HOLE NJUMBEF 7P

HOLE NUMBEP 79

HOLE UUI-JBER. Z0

HOLE NUMBER 81

HOLE NIUIER H.i

IOLE I•MIJBER -

INl FUEL

AT X'

AT X

AT X

AT S

AT S

AT X

AT X

AT S

AT 3

AT X

AT X

AT X

AT X

AT X.

AT :S

AT S4

INSERT, BOTTOM LEFT OPEHING

S ,. 95150

-3.8576

=-. 95215

=3,. 9525H

=-. 11350

y

U

y

Y

Y

Y

Y

Y

-40. 112

=-2. H 576

=-2.18576

-3-.857H

9-0.85250

`-0.5250

-I.95250,
0. 951 50

H0. 95 55)

2.8e57

-. eT5H76

= "'.857f

- ..8576

4.159

S. 00000

H. IH00H

0. u(i000

0. OSHU0

0.0n0000

0. 00000

H. 0HU0H0. 00000

H. 0rS00

H. 00000

H. Hu, (SH0

0. SO0BSO

0. 00000

K'. STOSSO00.() 0

IY - J .11E9

IS UNIT JUMBER

IS UNIT IIUT-BER

IS UNIT NLUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS U`N IT HU14BER

IS UNIT NU14BER

IS IUNIT NUMBER

IS UNIT NUMBEP

IS UNIT NUMBER

IS UNIT NUMBERP

IS U NIT NUMBER

IS UNIT INUMBER

IS UNIT U1MBER

IS UNIT NUM4BER

+-- = 43.110

41E

413

413

41C

411

41,

416

412

411

417

418

412

417

414

414

418

-.- -3.04,

2 CUBOID +X=4.1529 -4.15219 +Y = 4.1529 -Y - -4.1-9 +Z = 43.4A0 -L - -33.040

0
NAC International 6.6.6-100



NAC-LWT Cask SAR
Revision 42

November 2014

BEGOI il
IBEDIA BIAS

RIBIl I P

TRIGA - PREF. FLOOD CAJISTER

GEOMETFY DESIRFIPTIOI} FOP THOSE UlITS UTILIZED INi THIS PROBLEM

-UNIT 424

AL TUBES WITH TRIGA FUEL,

1 CUBOI D 31

HOLE NUMBER 04

HOLE NUt'MBER U5

HOLE f'UJMBE R ':

HOLE II1B4BER 87

HOLE NUMBER Rp

HOLE NUMBER

HOLE tUMPER 90

HOLE NUMBEP 91

HOLE NUM4BER 9D

HOLE 1054BER 923

HOLE lIRMBER 94

HOLE N•BUBER 95

HOLE NUMBER 96

HOLE NUMBER 97

HOLE NUMABEPR 98

HOLE NUB-MBER B9

2 CUBOID 3 1

IN1 FUEL ISEPRT, TOP

+'X 4.1S-1

AT X --. 857F

AT X -- 05`5'

AT , = i.i5-50

AT X - 76

AT X'" B76

AT : =-1.-•525 0

AT X 0.952501

AT X - 2.H576

AT X -2.E57-

AT B '955BR

AT X - 0.95250

LEFT

-2

Y

Y

Y

"y

"f

Y

50

OPENIr.- - 4 . 5

= -2.857

= -2.U57U

- -2.5576

= 2.85T6

4 .1529

= O. c"',(0

B . 'lU000

-0.00000'U. U ORB BJI

U - (i0. luO

'I. UGUBS

0. 000B )

-0. C'('0Bt

- . 00CO

- .00000

u. 00000

0 B. B0 UBU

0. QCB 0()C0

-, - -4. 15 9

IS UNIT NUMIBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT tIUMBEP

IS UNIT NUMBER

IS UNIT NlUMBER

IS UNIT NUY4SEEB

IS UNIT NUM-IBEE

IS UNIT [IUMBEB

IS UNIT NUMBER

IS UNIT 1IMUBEP

IS UNIIT NUMBER

IS UNIT NIUMBER

IS UNIT NUMBER

IS UNIT NUMBEF

IS UNIT NUMBER

I- - 4 . 4R0

415

413

413

416

411

415

415r

412

411

417

416

412

417

414

414

418

AT X

AT X

AT :':

AT X

AT :-:

2.4575

-2. 0570<

-0. 9525'

U. RU5SS

-_.857')

+: - 4.1529 -4.152-9 Y = 4.1529 -Y - -4.1529 +g-S 4= 48 -32. 54,
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MEDEIA BIAS
HUMS TI'REG 1111

TRIGA - PREF. FLOOD CAINISTER

GEOMETRY DETOPIPTION FOR THOSE UIITS UTILIZED III THIS PROBLEM

----- UNIT 415 -----

AL TUBES WITH TFIGA FUEL,

I OUEOIL D

HOLE NUl-IBEL 100

HOLE TLU14BEE 1011

HOLE NUBERP 102

HOLE NLMBHER 103

HOLE HUM4BEPR 1104

HOLE NlUMBER 105

HOLE NUMIABER 106

HOLE I.NUMBEP 107

HOLE IBOMBER 106

HOLE NILIBEP 10l

HOLE JLMBPER 1110

HOLE NULIBEP I1

HOLE U4IIBEP 112

HOLE ILI4BER I12

HOLE NIIIMBER 114

HOLE H.LII4OEL 115

IN FUEL IIISEPT, BOTTOM BIGHT OPEHIIIN

+K - 4.1020

AT X = -2.857C

AT -0. 95250

AT X = 0. t2500

AT . - 1. B7C

AT X --. 05760

AT : =-O. 15250

AT X 0.95250

AT Z 2.8757

AT X -2.35Br6

AT " =-0.95250

AT X 0.95-50

AT X H 2.8536

AT X = -2.857C

AT X =-0. 9525(

AT X = 0.q525n

AT " - 2.-57C

y

y

y

S

Y

S

y

Si

S

y

y

U576

=- .8576

=-2. 8576

=-0. 95150

=-0_. 9550

=-0.95250

0.95250= 2. 5500

= 1.85500

=1. H5200
2. 857(

u 2. 57 i

P .576

4.152`

0.500 100

0.00000

0.01000

0.0 00 00

0. 00000

0.000010

0. 00000

0. 0000

0. 0000

0. 0000

0. 00000

O. 00000

0. OR 000

0. 00050

'. 00000

0. 0(0 01'

-' = -4.152,

IS UINIT ILIMBEP

IS UNIT N-I-EP

IS UIIIT HU1,004ER

IS UITIT 0U0T10F

IS UNIT N11IBEP

IS UNIT tUUBIPER

IS UNIT ItIMBER

IS U1NIT NUMBER

IS UNIT NUMBER

IS UNIT NUIJBEF

IS UNIT NUTTIBER

IS UNIT IIUMIBER

IS UNIT IUMBEP

IS UNIT INUIABER

IS UNTITTI UIBEPR

IS. UNIT NTUMBER

41'

413

413

410

411

415

41F

412

411

110

410

412

417

414

454

410

4 3. 410I Z - -31.0401

'1UB' I I 1 +S - 4.1529 -X = .151529 + = 4 .1529 129 +Z - 43.4&0 -D - -33.040
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MEDIA BIAS
HUM I DREGION

TRIGA - PPEF. FLOOD CAN.ISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 426 .----

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP SIGHT OPENING

1 CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUIMBER

HOLE NUSMBER

HOLE NTUMBER

HOLE NUrMBER

HOLE NUMBER

HOLE NUIMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NRUMBER

2 CUBOID

3

116

117

11x

119

120

121

122

123

124

125

126

127

128

129

130

131

3

:E = 4.T529

AT V -2.8576

AT X =-0.95250

AT X = 0.95250

AT X = 2.E576

AT N = -2.8576

AT X =-0.95250

AT N = 0.95250

AT X = 2.8576

AT : = -2.8576

AT X =-0l.95250

AT X = 0.95250

AT X = 2.8576

AT Y = -2.8576

AT N =-0.95250

AT N = 0.95250

AT . = 2.8576

+X = 4.1529

-E = -4.1529

Y= -2.8576

Y= -2.8576

Y = -2.8576

Y= -2.8576

Y =-0.95250

Y 9-0.95250

Y =-0.95250

Y =-0.95250

Y = 0.95250

Y = 0.95250

Y 0.95250

Y = 0.95250

Y = 2. 8576

Y= 2.8576

Y = 2.8576

Y 2.8576

-x = -4.1529

Y= 4.1529

0 0.00000

Z = 0.00000

Z = 0.00000

Z= 0.00000

Z = 0.0000

Z = 0.00o00

z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

+Y = 4.1529

-Y = -4.15'N

IS UNIT NUMBER

IS UNIT NLMBER

IS UNIT NUMBER

IS UNIT NUMBER

TS UNIT NU4BER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.1529

.2 =

415

413

413

416

411

115

416

412

411

417

418

412

417

414

414

418

+z =

43.480 -T = -33.04C,

43.480 -Z = -33.040

UNIT 430 -----

FUEL INSERT IN, CENTER OPENING

I CUBOID 3 1 +N = 4.2672

FUEL INSERT IN, BOTTOM OPENING

I CUBOID 3 1 +N = 4.2672

-x = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z = 43.480 -Z = -33.040

UNIT 431 -----

-" = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z = 43.480 -Z = -33.040

HOLE NUMBER 132 AT X = 0.00000 Y =-0.11430 Z = 0.00000 IS UNIT NUMBER 421
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PEG 1011

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM I[E

----- UNIT 432 -----

FUEL INSERT IN, TOP OPENING

I CUBOID 3 1

HOLE NIMBER 133

': = 4 . 2672

AT X = 0.00000

-T = -4.2672 +Y = 4.2672 -Y = -4.2-72 '- = 43.480

Y = 0.11430 Z = 0.OSS0S0 IS UNIT NUMBER 422

-7 = -33.040

----- UNIT 433 -----

FUEL INSERT IN,

1 CUBOID

HOLE NUMBER

FUEL INSERT IN,

1 CUBOID

HOLE NUMBER

FUEL INSERT IN,

I CUBOID

HOLE NUMBER

FUEL INSERT IN,

1 CUBOID

HOLE NUMBER

BOTTOM LEFT OPENING

3 1 +2 = 4.2672

134 AT x =-0.11430

TOP LEFT OPENING

3 1 -X = 4.2672

135 AT 2 =-0.11430

BOTOM RIGHT OPENING

3 1 +2 = 4.2672

136 AT X = 0.11430

TOP RIGHT OPENING

3 1 +X = 4.2672

137 AT X = 0.11430

-x = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z =

Y =-0.11430 2 = 0.00000 IS UNIT NUIMBER 423

43.480 -Z = -33.040

----- UNIT 434

-x = -4.2672 +Y = 4.2672

Y = 0.11430 Z = 0.00000

----- UNIT 435

-Y = -4.2672 +Z = 43.480

IS UNIT NUMBER 424

-Z = -33.040

-X = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z =

Y =-0.11430 Z = 0.00000 IS UNIT NUMBER 425

43.480 -Z = -33.040

UNIT 436

-X =-4.2672 +Y 4.2672

Y = 0.11430 Z = 0.00000

-Y = -4.2672 +Z =

IS UNIT NUMBER 426

43.480 -Z = -33.040

CENTER COLUMN OF THREE OPENINGS

1 ARPAY NUMBER 41 +2 = 4.2672

2 CUBOID 5 1 +5 = 4.9784

UNIT 440 EXTERNAL TO LATTICE 41 -----

-X = -4.2672 +Y = 13.513 -Y = -13.513 +Z

-X = -4.9784 +y = 14.224 -Y = -14.224 +Z

43. 480

43.480

.Z

-Z

-33.040

-33.04')
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MIEDIA BIAS
Il 1.1 IDLBEG IOS

TRIGA - PREF. FLO[OD CAS'ISTER

GEOIIETFY DESCP.IPTIOII FOB THOSE UNITS UTILIZED IN THIS PEOBLEM

----- UNIT 441 E::TERIIAL TO LATTICE 42 -----

LEFT O•UTSIIEE COLUIMN OF TWO OFENINGS

1 AB.AT HINDIBER IT +7 = 4. 267"

I CUB015 5 1 +:.. = 4.2672

-X - - C4.267 +" = 4. 3R2

-E = -4 . 60C8 +Y = 9. 18SU -8.13"0 ++

43.46'

43'. 4 8

- = -03.04 C

-Z - -01+.94I

I---- UNIT 442 EXTERNAL TO LATTICE 43 ----

SIGHT OUTSIDE COLlY-SI OF TWO OPENINGS

I ARRAY NUMBER. 44 +3 - 4.2671

C CI0E211 5 1 +E = 4.6qHH

-X = -4 . 2677

-: = -4.2672

+- 8.8392

+Y = 9.18U0

-Y -E.6392 +2 - 43.4-1 -Z -33.046

-Y - -+.1360 -Z = 43.46' -0 - -33.4040

SUIT 450

-6 TRIGA FUEL ELEMENTS IN EACH LET

1 CYLINDER 3 1 PADIUS

HOLE t1.1BE62 139 AT X

HOLE NUMPBER 139 AT X -

HOLE IlUMBER 14'7 AT " -

- CYLINDER 5 1 RADIUS -

3 CYLINDER 7 1 PADIUS -

4 CYLIN[,ER 5 1 RADIUS -

5 CYLINDER 8 1 PRADIUS -

0 CYLINDER. 5 1 RADIUS =

7 CUB0OID I +-: -

BASKET

17.1SU

0. 0100:00

-9.2457

9.2ý45 7

18. 910

33.465

35.519

49. 223

49.622

+Z

Y

+7+Z7

43.485

0. 50000'70 . "'C 0, 00C

43. 485

43. 485

43.495

4 3.46d5

-1 = -33.045 CENTEELINR IS AT K = ).O0000

.= C(0I000 IS UN'IT NlU4BER 44K'

Z = 0. 80030 IS UNIT 11011E82 441

7 - 0.000050 IS UNIT NUý4BER 442

-Z = -33.045 CENTERLINE IS AT X - 0.060 Ko

-Z = -33.045 CENTERLINE IS AT 0 = 0.

-Z = -33.045 CENTEPLINE IS AT K - 0.,000

-Z = -33.045 CENTERLINE IS AT X1 - 0. 00001

-Z = -33.045 CENTERLINE IS AT X - 0.0010000

Y= 49.822 -f = -49.832 +Z - 43.405

Y - O. 0 .01)

L'.... 00000Y - 0.00L00

-33 = '. '0'4o

= -K'. UOK'KI'

-Z- -3'.045

+Z - 43.485

= -49.q2'
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TPIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DEYCPIPTIOnI FOR ARPAY 1

Z LAYER 1, ' COLUPAIJ I TO 1 LEFT TO RIGHT T FROW 1 TO . BOTTOM TO TOP

1.

1;O

MUTT ORIENTATION OENCRIRTIOII FODR ARRAY 2

ZLAYER 1, 2' CO-LYI4RI I TO 1 LEFT TO RIGHT 0 ROW I TO 3 ROTTOM TO TOE

13

UNIT ORIENTATION DESRPIFTION FOR ARRAY 3

S LAYER 1, X COLUMI 1 TO 1 LEFT TO RIGHT Y POW 1 TO 3 BOTTOM TO TOP

ISI

11
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LAYER

R]

LAYER

33t

2 LAYER

450
Z LAYER

413

LAYER

454
Z LAYER

2 LAYER

2 LAYER

431

45

430

45

432

1, A COLUl4I

KCOLUMN~

3, X *OLUT41I

4, X COLUMN'

5, X ,COLUI'P

X, : COLUIl4

X, K COLUMN

TRIGA - FREF. FLOOIED CANITSTEP

--. UNIT ORIEITATION DESCRIPTION

1 TO 1 LEFT TO RIGHT Y P45W

I. TO 1 LEFT TO PIGHT Y POW

I TO I LEFT TO PIGHT Y ROW

I- TO I LEFT TO RIGHT Y ROW

1 TO I LEFT TO RIGHT Y pROW

1 TO 1 LEFT TO RIGHT Y ROW

I TO I LEFT TO RIGHT Y ROW

F-YP ARFAY

I TO 1

1 TO 1

1 TO 1

1 TO 1

i TO I

1 TO 1

1 TO I

3 I

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOI4 TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTIOIN FOR ARPAY 41

1, X COLUI.2' I TO 1 LEFT TO RIGHT i POW 1 TO 5 HOTTOM TO TOP
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TRIGA - PFEF. FLOOD CANVISTER

UNIT ORIENTATION DESCRIPTICiN FOR APP.Y 412

LAYER 1, :' COLU-BI 1 TO 1 LEFT TO FDIRHT B1 POW I TO 3 BOTTOM TO TOF

41.,

436

UNIT ORIERTATIOII DESCFRIPTION FOB ARRAY 43

Z LAYER 1, : COLFIUMI) 1 TO 1 LEFT TO FIGHT S ROW 1 TO 3 BOTTOM TO TOP

433

4(

434
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TRIGA - ['REF. FLOOD' CANJISTEP
VOLLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

TOTAL MIXTURE VOLLMES
MIX'TUp E TOTAL VOLUME

. 34' -7EL Z

"54 . 7  7?.E+Wi Cr1'

5 [:17 "+L5 CI

B 1.7927E+SI CM11

7 C 7782'E+i05 CM*8 I '.3 59 1E+06 -M'

-. 1. l ll E+''6 CH'
10 - [[7', E+S04 ,-1
11i 3. SS','I':E+S•0C M

IIAS" (G)
1 X411 1E+_5

2. -,I7 E- 1I

4 17t .5 IS1
9 . S-1 E+14

4 [ 4 '4'1 E+l'4
1 C" t798E+' 7
1 .35 -' 3E- 14

-I 7 44E+E IL
-.'"744lEt'S

.,+ . .. ++ +. . .. .. +÷ .+ ++ +÷ ** .. . ÷÷ ++.. .. ++ ++ .+.. . ** ** **.................÷......... .. ... + + +....

+÷+ -BIASING IUJFOP',tATInO1

A DEFAULT WEIGHT OF ).500 WILL BE UDED FOP ALL BIAS ID'S.

*** ***... . * , . ...+++ * . ... .. .. ++, .. .. .. ... ... ... ... .. .... +............... ............ *...... *......

........ U IO'S WERE USED III KERO-V BEFORE TRACEING ........

........ U.00733 MINUTES WERE USED PROCESSING DATAO. ........

VOLUME ERACTION OF FISSILE MATERIAL IN THE CORE- 1.3l543E-02

START TOPE 0 WAS USES.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTIONI IN' A CUROID DEFINED BY:
+ I= 1.70000E+0]I - 7.C=-I.7500E+01 +3= 1.70'05E+Ul -Y=-].7'IIBOE+OI+1- 2.0.S'E+02 -T=-T.0'000E+UT

THE FLAG TO STAPRT NEUTRONS IN THE PEFLECTOR WAS TUPIIED OFF

-. 00233 MINUTES WEPE REQUIRED FOP STARTING. TOTAL ELAPSED TIME IS U.010I7 MINUTES.
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TRIGA - 0PEF. FLO'OD C011J5STER

GENERATIONl
GEFF-LTIu 01 . -E FFE00'TIVE

,KE:,, MESSAGE NIIIMBEP E5-13,
I e.0 7-35E-0o5

KE110 MEFSSAGE ( 3T4
E7. 67 '07E-01

KENO MNESSAGE NUMBER. K5-132

FF110.1F.03610 4_1300 7E_ 17 '.77E CIi

9 e. C114 'E-111
1900 ý. 8570F IIE-1.,
1-1 '. E- 1
- P .4154,E- I1

13 e.04E14 F 01

14 .UR 4E I1 F41E 0,1
15 8. 957"N _01

1 C'.482-'5F-Ui

4.516F -01
-0 • 70 04E-Hi

51 x.1078'•E-0133 . 1'072 I-

x
0

F F c, c "I
8' 4.224 E-15

30 5. 570 _01
S 3,8,2817E- 1

2 8.4 56E-UIl3 'E3 1

23 8. 39287E-01

39 4. 3 S7 GE- 1

40 5. 45 qE-0 H1

4 1 .24 542 HE-

48 b.423,0E-0 1

439 8.4 9756E- 01

408.¢549F-01

41 17E-01

4 F' . 4 F .1

42 7 7513-7E- (1l
43 8.]575L4-E-,,1

41. '1 -E-11

45 C,32 -1110E- 11

1 e.837 (6EF0

4' 3 OE - ,1

1a '7S 7E-01

4 5 I Hi- -1

S .747' 9E-01
50 '.22700E01

5 .1131E- ]

'4 N. 4H'F-HI]

37 0.07719E-01

5 0 .000520-01

ELAPSED[ TIME
MINUTES

WA.007111.1 ... .ON'lLY12,30- E-O2

-. 751"00F-.1£
3.21 007F-01
3.=600070-03

4. 13333E-0'

45080300-2

0.8(1070- 0
N5 q 3F H

6.316,7E-O.

6.00667E0H
7.33333E-1U
7 71n3'F33 0-'
N. 1000O-000

9. 10007-0 '
q. 616r7E-U02

S U1 F - 0 1

1 9r,3)'IF _,1

1 00. •5'F301
1 008''0E-Il
1.1405'"'0''I

i. 231667E-01
1 2817E- 01
1 3 ,858 _'F1.32833E-0
1.3733 E-801
1 .4 F'' F-l
1 . 4 ' 0 •' F 'I

1 0 1 ' 7 , 0 , ' 1
1.51167F-01

1 . r0333E-'1
1.F 4c83E0 1

1.740 E- I

7 .7 5 0',E- l1

1 '.318137E 
-1i. x9723337E -01

F. 9633EF01

2.01500,0E-'1
2.' 00cO-ci

115' 8E0 I
£. I+<167E-O

1'17 '1,

2..5333E-U 1

'.3433'E-0]~

-. 4;35•0E-,]I
2.47 11*7E -19

2.•5 7 3E O

.75 1.6'E -U

".-4;23E-01

1 . S11Cg1E:O,,
0. '1E+0

6 p. 3 5[E+C, C

I .64417E+OHI
, .64967E+00
1. rý417E+[11

(50 +1

---55 3E+0,1.6R333E+1
1 E70 0i

I1. C I717E+0

1 F
7
. 1 7C,,)E

1. 90.-iE000

1 H •" H.+ 03+'"I0
I.7''1 70+''''

1 04 47E01"''

1 .70167E+[l6

171' 70?+,0,,

AV EP-N5E
EF0FEC0T0IV

9371 . 0000II NDEPENDENT

1 .''I0Cc' '0±00
'1 4, I1l00001DE11'IT

C 4 1 0E-01
8.47033E-01

0.4074'20-01S3.43`En-01
n.4470SE-1]
t•.49714,E-U1I
P.53 33E-01

N.59+44E-01
In. 4 786SCE -0],
O.44701E-01
E 140C E-01
0.49P'1E-01
8.4H543E-01

8. ,d u3]E -0n1
e 49809E-01

0.50034E-0
E.51c65 3E -01)
E.501703001

0. 5007E-100. 501915-0]

.049P30E 01

8.4 900 10

0.8749029-,

9 - 40370E(0o9.48795000
0.493c70E-01
0.47R510-01
N.473000-01a8.4 79 19E-U]1

S.4766SE-01

P477410-OF
b.471440-01
0. 470200-01

.47071 E _-01
S.46037E-F0

.4049E-01

.4540E01-

.44091E -01
8.44 50E-01

.4 584,E-01.4643E _-01

:4 0' 0-01- 4457u4-01

8.48229-U1
. 47:15E-01

9.40101E-01

0. 40800E-01

0.407140-OF0.4001E0-01
0. 402130E-01

H• 490U6E-F

4.(4123E-01

O.4''345 01

-. 4'' 8-IFI

0.48315E01

N4 41IE:1.0

5 44 H IE (

0 484040

e. 43;E3-01
O. 49 a -01

. -01

4'1 0 -01
8.4014'E-01

E.48313E-0]l
8.49257E-01

t.4'105E-01
.4"0SE-01

•.41i0q11E -01-
+ 4 0 E _'. -71
O.4' -'7E-31

AVG K-EFF
DEVIATION

01011ON. 0011-ITS WERE

C, . III, CHIC, 0,0I '01301741 00100 WOEPE

FISSION POINTS WERE
1'. O00000+,00

3.41-6E _r3
3.417090-03

3.11450E-03

2. 5535E0-03
3.4E951E-03
5.874000-03
6 -35863E-C 3
5.810-0E- 03
,. 8404E_-03
7 .00043E-03
7 .54117E-03
7.05403E-03

6 7 1770E-013

C. 04598E-03
5.7986E0-03
5.71901E-0C3
5. 50670E-03
5.37533E-113
5. 30221E-03
5.07889E-03
A .98187E-03
4 . 16U09E-03

4.71455E-03
4.019770-03

4.46947E-03
4 .3"193E-_3
4.25001E-03
4.1284E-0C3
4 . 9-03
3.89974E-03
3.7684 E-0
3 70759E-03
3. 605'25E-03
3 . 50r685E -03
I 5.044U -113

.4 0'67E-03
3.30170E-03
3.3-074E -03
3. 5951E-0,3
3. Id3l.,2E-_C,3

3.2640E0 3

3.38287- 
33. 35 60C9qEE-U3

3 .313 32- 33.3ý850tE-03
3 .j3 C'l 40 E 0

45940 03
3.-5-57E -03
3.101700-03
3. 1370RE-03

3.C1794E-1,3

3.03064E-03

1. ]3•130E4-3

1.10713E-03

45080-01

1 14871 E-03

11, ý ý53-312.E_03

1 . 13911E-0
75. 1368 -03

I. 134ý--E-U3

1 1 0-E

I . 1-927 .- 63

1.24,0E-0., .1215'JE-13
3 lE-003

5 1 54 6 E-.:(

1 .I 2 1 q E-UI3
4.012 -' -

MATRX1:0
K-EFFEC-TIVE

0ENEPATED

0.0 0000"'±E+0001 .10003+01'

0. 00O00O0000
0s. 0H0000E+00
0. 0000OE+00

0. C,10nnE+00
0. 0OOOOOE+U
0. 00000E+0
0. OI0OE+o 1 0
0. O0IIo0+-00
0. 00000E+00

0. 0000E+±00
0. 0000 0E800

0.lO0000E0'0

0. 000 00E+080
0. O0000E+000

0. 00000E+00
0.0O0000E0~0
0.00O000+000

u. O0,0 00E+±
1'. 000000E0

0. 00000E+00
0 O.00000E+00
0. 000 0 0E 0

0.0O00000±00

0. 0000+0±00

0.0O0000+0±0

0. 00000E+00

0. O0O00EOOHO
0.O00000E+00
0 . O0i3000±+00
0. O0000E+00
0. 000000±00

0.0000OE+00

0.u000000+00
O. 0(0000E00

0. ,'0I0000IE00

0>. O0OOOE+0O
O. 00J00E0+01
0. 000000±00
-. 000000+00

0. 000000+00

I)] Cý ]i- -- E +Cii

0 000(+00g+00

0 OOOOOE+O0

0 000000 E500

o no I01-0 DE + II 0

0. 00000E+00

0. 0l00¢00000

.1010I11700E ('0)

0. 000000000I

U. o{UOo+0Uso

0.00000E+00
0. '000EOOOO

0 000OE0+00

0, 000000+00

1. I7IUHl.OE+ 0',+
0 '0 0- 0 7E +11

C 100'70+(7

0. 00000E+0

00 0000+ O00

U. 00'0 0E+ 00

0 ,00Eo''C+OI'E

0.C 0 0 70 00+ 00 I

0 1)0 00 CIE+ 1)30

I'. C. 1, 0 0 r ! 0 0'+C ,

o13. , C0,:,O 00

-1T FIA: 7-EFF
DEVSATIOf7

. 0 0000E80

0. 0u00: E+0±+713
0.000000±00':

0. oUOO-E+o0C
0.0C000E+0±
0. U0008E÷00
0. 0000E0+00

0. 00 00)E+ 00
0. L0000E+00

0. 00000E+00
0 . UOoUooo--+'

11, • 1) "'1 I'E + C 1)

' ). 0' ' )E +0 0 1'
0]. 17 0 '7 '3I0E+ 00

0.0 o0000+000.0rF00000+00

0. 0 00 O0E+00±
0.000000E+0

0.(IOOO'000
0.00000E+±0O
0. 00000E+00
0.000U000+00
0. O0000E+000
0.000U00E+800

0. O0 1 000E +00
'3.O000000U0(

0.0 00000E+000. ]00000E000

0. 0000E(00(
0.000008E+0
0. O0i00'0E+U00. O0(0100E0
0. 000000E+0
3. O0O 00 0E+0

0. 00000,+00

0].00H-000E+(00

0.0O00000+00
0. OOUF E+ 0

0. O001000+(l(
0.000000+001011110OE+0
0 0000'0E+00
0 0(lCll 0 n -O+c11

0.00,I000±.00H. OUOOOE+"'0
0 . 0 0-, 0 E ++0. 00000oE-L

0. 0100000+000. 0 LO, )oE+uO

(I 1111(11(10±11

0 000,,0E+00
0. 0110000,E+O

0. oo000E+0U~o
0I.00070E+00

0. 0 00 000(E+,,

0. (00, ',00E+"0

0. 000000E+0800.0 OO-E+ OC
0.000,0,E+0
0. 0001O+((0

01. CI000E+00
Ui 1)0 Eb0C..H0

II.0UU (000+00
'(. 0 _UoUE, E3+0C11

0I 0IE 000+0

0 11 ol 0±110 E+ ý,I. H1000E+±00

0. 00171'11+8110

C U, E00E+o0
U. 0,!01E+011

(.01.00±1OE+0

847
341

341

3 C.

I 1070-0 1

H1150 01f

0,44310E-'1

In. 4 -283ý--E -0C1

37. ,5E- 0 01

H.557. E-
11IF _'0- 1

1'2 411 c E-U1

1 .38F 'I1

0.111 E -(
'-1' 170 1'F

H,'1i0 H- i

:H7 '00U HE-i
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373

371
372
373

374
371
3713

377
377
3ý3,
360
361
382
393
384

388

318
38q7

391
393

393
3394

395

397
39q

3+9
403

4(12

4(13

3 547t2E-8,

4. 49 33£-8
w 334E_- , '1

8. -03 1.£E -1

(. 5+791567-(1
8.590E-81

.334E(-1
6. 648184-01

9.87q8(E-01

5.5179((E-91
.85293E-81
8. 45941(7- l11

4. 07E744-61

.. 5191E7-01
8. 576.79E-0 1
(7.57(179(--1
u. 561 C3(7(7-91
8.90q38E-01

7.79U43E-U1
8. 77414E -01
8. 71760E(-01
S. 8e51 E 0-81
7.6[9752(7-61
p9. 674 197 (-1
8. 741(7E3-31

(.12706- _01

3.6(3954E-01
3.54 58 9E-01

1.71(733E+D0

1. 7275 ('E+7I3

1. 7338 13 (7: +
1. 73 T (7r7(±7
1 . 7 4 1 1 7 -7 F
1. 74 6(,7E,)
1 - 7 133 ('1 0
S7. 1 311 :, E ' II

1. 7,0 '5U0( (I-

1 . 765i137E+08
1. 7q957 E+(1
1. 774 17,+3E
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LIFETIM4E - I OF 1.863 S7E-07
NU B80. = 2.42436E+0': + 08 - 2.754 7E-05

EJERG, {EV) OF THE AVEPAC

TRIGA - PREF. FLOOD CANISTER.

GEIIERATIOCI TIME - 2.
AVERAGE FISSION GROVE - 3.

E LETHAPGY CAUSING FISSION - [I.

75919E-05 + OF - 8.6512E-0
187509E+R1 I 08 - 7.91590E-03
12558E-11 + O.R - 1.10 •250E-63

NO. OF II1TIAL
GEIIEP-ATIOIII AVERAGE

SýNIFFPEE' 6-EFFECTIVE

3 0.84072-

4 0.34072 +

6'.841 74 +

7 0.3417H +

n.6RI6RS +

:1 0.848'7 +

10 E.(486.7 +

11 0.8:4859 +

12 0.84863 +

17 8.436,8 +

-2 0. 34858

27 4.4371 +

I R.173 +

37 4.3•484 +

42 E .84000 +

47 E.64 17 +

LEVI AT I CN

- 0. 00100

- 0.00110

- 0. 03110,

- 0. 0u110

- 0.0(]]10

... ..110

- 0.30118

- 0.0Ul10

- I. 00111

- 0.0110

- 0.'0111

- 0.00111

- 0.00113

- 0.00114

- 0.0115

- 0.00115

- 0.15425

- 6.00437

- (0.00528

- 6. 00897

- 0.30007:

67 PEP. CENT
,CONFI DEINCE INTERVAL

0.84763 TO 0.14331

8.04763 TO 0.8498R

0.847r- TO 8.349381

0.34764 TO 0.48984

0.34768 TO 8.84988

0.84776 TO 0.84890

0.847(3 TO 0.34887

0.84757 TO 0.34978

8.84748 TO u.84989

1.84750 TO 6.84971

U.04756 TO 0.84976

0.84R48 TO 0.84878

0.34759 TO n.84182

0.04768 TO 0.8498R

0.34771 TO 8.84933

0.847t4 TO 0.85n15

0.34732 TO 0.05013

0.84972 TO 8.88769

0.84970 TO 0.35310

t.85308 TO 0.06176

3.85:82 TO C.86337

0.850197 TO u.86341

.84 926 TO 0.86721

0.8:437u TO 08.88301

45 PER CEN1T
CONFIDENCE INTERVAL

81.04654 TO 0.38033

0.84554 TO 0).85091

0.84852 TO 0.35091

0.84655 TO 0.85004

u.84658 TO 0.850ý8

(1-.4659 TO 0.8510U

0.84656 TO 8.A50`8

0.84647 TO 0.85088

0.84638 TO 0.851079

0.84638 TO 0.85082

0).484646 TO 0.85887

0.84637 TO 0.85081

0.84648 TO 0.850534

8.84648 TO 6.850q8

0.14657 TO 0.85112

0.84669 TO 0.85130

0.84667 TO 0.85128

0.84574 TO 0.561C5

0.84545 TO 8.88144

U.84865 TO 0.986F13

0.84754 TO 0.868805

0.84475 TO 0.80963

0.84029 TO 3.87013

0.31417 TO 8.87262

8R9 E5: GENT
001 FI 'E1ICE I INTE'VIAL

0.84545 TO 0.351801

0.34544 TO 8.8P5200

8.34541 TO 10.8520(I

6.34548 TO 8.P 55-"n3

0.34548 TO 8.8520ý

(1.34514 TO 0.85211

0.84S45 TO 8.85208

0.8453L TO 8.85198

0.84528 TO 0.65180

0.84529 TO 31.85192

0(.84536 TO 0.85197

0.84526 TO 0.85129

0).84537 TO 0.d35285

0.84535 TO )0.8.210

0.04543 TO 0.d8226

8.84554 TO 8.85245

0.84551 TO 0.P5044

8.34177 TO 8.63583

0.84128 TO 06. 16669

3.34429 TO ,.87050

0.84-227 TO 0.07303

0.83853 TO 0.q75R4

6.83142 TO 0.78851b1

(0P.82456 TO 0.38 22

11T1-1P.E OF
HISTOPIES

300000

890800

8•87000

3933O56

3sz000

31816 63 t

376000

3 7 80,86
371 O'00

+36•000S

+8 36100

3506000

216'0'3

c,)0 n]

21 (6'6'0

116''?0

86303

317 0. 537 8)

72 0.7 5395

277 0.85739

3'02 0.085080

187 0.0q71q

3,2 0.0.85;22

387 8.185340

÷

+

+

+

+

+

+
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TRIGA - PREP. FLOOD CAINISTEP

PLOT OF AVERAGE K-EFFECTIVE BC GENEPATION RUN.

THE LINE REPRESENTS K-EFF = 0.8487 + OR - 0.011 I WHICH OCCURS FOP 403 GEIIERATIONS RUN.S . 8424 
0.8488 

0.8551

-- - --- - - -- - - - -- - - -- - ---- - - - - --- - - - - - - - - - - - - -- - - - - - - - - - - - -

10 1 1*

I I I

1 I
3 I I
+I I

5S + S

I +
(5 I I

I I

I I
I 

I

20 I I
I I

I T I I
I 

I

85 I I

I I 6
I 

I'30I 
I

S 
I~3 +I I

I II

I *I
35I 

- II
38 I

II I

I I
40+ I I 1

S I
II I

I II]S II
45 + 

I I
I I I

I 1

I I

50I 
I I

I " I I

I T
I I

I I5 
I 

II

8+ I
I HI

I1I I
I0 I I

I I'
0+1 1I

I I~I
I5II I

I I-I
I I~I

I Vi70I 
I

S I
i I

I - I
1 I

15 I I
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I I

95 -

100

105 +

110

115 +

12) +

I

I
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II
II
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I'

*I
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~I I
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S I* I
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I
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I
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I
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE PEFRESENTS K-EFF = 0.8487 , OR - 0.0011 WHICH OCCURS FOR 3 GENEPATIONS SKIPPED.

0.8441

-I -
0.e529 0.8619

------- I - ------- I-------

10

55

20+

I -

355

365 +

370 +

375 +

380 +

385

390 +

395 -

400

II
II
II
II

II
II

II
Ii
II
Ii

II

II

II
II

II

II
II

II

II

II

* I
* I

* I
* I
* I
* I

* I
* I
*I

*I

*I

I I
I
I

iI
I

I
]

]
I

l
I
I

I
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TRIOS - PREF. FLOOD CANISTER

GUOUP FISSION UNIT REIGON FISSIONS PERCENT
FRACTIGO DEVIATION

1 0.0011

S 0.0'04 9

3 0. 60o 0

4 0.0531

5 0.0027

6 0.0041

7 0.0055

a 0.0057

9 0.n0075

10 0.0162

11 0.0324

12 U. 0367

11 u.0340

14 0.0256

15 0.0053

16 0.0035

17 0.0052

18 0.0068

19 0.0082

20 0.0323

21 0.0164

22 0.036C

23 0. 1056

24 0.1783

25 0.1479

26 0.1886

27 0.0768

SNSTEM TOTAL =

ELAPSED TIME 1.87483 MINUTES

RANDOM NUMIBER= 4CFD05CD33

9. 11016E-S4 2.U463

4.13437E-03 0.6654

5.10848E-03 0.5869

2.59355E-03 0.6454

2.27992E-03 0.5340

3.45885E-03 0.4264

4.70854E-03 0.3586

4.82222E-03 0.3479

6.38633E-03 0.3280

1.37530E-02 0.3626

2.75028E-02 0.3279

3.36610E-02 0.3132

2.88596E-02 0.2898

2.16960E-02 0.2821

4.46374E-03 0.3998

2.94426E-03 0.4996

4.40148E-03 0.7187

5.74522E-03 0.6995

6.98103E-03 0.5248

2.73991E-02 0.3283

1.39255E-02 0.4911

3.10892E-02 0.3817

8.97681E-02 0.2413

1.51363E-01 0.2237

1.25517E-01 0.2525

1.60051E-01 0.2628

6.51929E-02 0.3695

8.48716E-01 0.1284

ABSORPTIONS FERCENT
DEVIATION

1.44722E-03 1.4308

4.38445E-03 6.4774

3.u6980E-03 6.4698

1.65717E-03 0.5041

2.81194E-03 0.3798

9.91625E-03 0.3262

2.14216E-02 0.2862

1.88953E-02 0.2953

2.05380E-02 0.25(6

5.00036E-02 0.2732

6.90049E-02 0.2278

5.98571E-02 0.2109

6.56003E-02 0.2109

8.09273E-02 0.1985

2.89047E-02 0.3705

1.57641E-02 0.4189

8.94175E-03 0.4698

8.42296E-03 0.4837

1.31466E-02 0.4587

4.09554E-02 0.3806

1.53079E-02 0.4510

2.98264E-02 0.3818

7.87515E-02 0.2410

1.16485E-01 0.2203

9.01161E-02 0.2404

1.06558E-01 0.2549

3.90816E-02 0.3829

1.00182E+00 0.0457

SKI PPING 3 GENEPATIOIOS

LEAKAGE PERCENT

DEVIATION

0. 0O0060E 00 0.0000

0. 00000E+00 0,c000

0. 0000E+00 0.0000

0. 00006E+.00 0.0,00'

0. 0000E+00 0.0000

0.(1000E+00 0.000n

0.OOOOE0- C 0.C000

0.000000E00 0.0000

0.00000E÷00 0.0000

0.OOOOOE+00 0.0000

0.00000E+00 u.0000

0.OOOOOE+00 0.0000

O.OOOOOE00 0.0000

0.OOOOOE+00 0.0000

6.OOOOOE+00 0.0000

0.00000E+00 0.0000

O.OOOOOE+00 0.0000

0.00000E+ 00 0.0006

0.00000E+00 0.0000

0.00000E+00 0.0000

O.00000E+00 0.0000

0.O00000E+ 00 0.0000

O.OOOOE+00 0.0000

0.00000E+00 0.0000

O.00006E+00 0.0006

O.O0000E+00 6.0000

O.O0000E+00 0.0000

0.O00000E+00 0.0600

4AO
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TRIGA - FREF. FLOOD CANISTER

0.792090 TO.01:
0.8010 TO 0.6091
'.8x81 TO 0.6172
008172 TO 02-53
0.0253 TO 08334
0.6334 TO 0.1015
0.8415 TO 0.4106
0.8406 TO 0.0577
0.8577 TO 0.0058

0.5658 TO 0.8730
0.8739 TO 0.6820
0.8820 TO 0.0901
0.8001 TO 0.8983
0.8982 TO 0.9063
0.9003 TO 0.8144

0.7989 TO 0.8010
0.8010 TO 0.8091
0.80091 TO 0.8171
0.8172 TO 0.8253
0.82n3 TO 0.8334
0.8334 TO 0.8415
0.8415 TO 0.8496
0.8496 TO 0.8577
0.8577 TO 0.8658
0.8658 TO 0.8739
0.8739 TO 0.8820
0.8820 TO 0.8901
0.8901 TO 0.8882
0.8982 TO 0.9063
0.9063 TO 0.9144

0.7929 TO 0.8010
0.8010 TO 0.8091
0.8091 TO 0.8172
0.8172 TO 0.8253
0.8253 TO 0.8334
0.8334 TO 0.8415
0.8415 TO 0.8486
0.8496 TO 0.8577

0.8577 TO 0.8658
0.8658 TO 0.8739
0.8739 TO 0.8820
0.8820 TO 0.8901
0.8901 TO 0.8982
0.8982 TO 0.9063
0.9063 TO 0.8144

FREOOEIICY FOR. OE00.ATPT[ON. 4 TO 103

FREQUEINCY FOR GENERATIONS 104 TO 403

FREQOES... F O TO 3 O

FREQUENCY FOR GENERATIONS 104 To 403

,,°,*,, .......... *

0
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TRIGA - FPEF. FLOOD CAIISTER

S1.7929 TO 0.801) j
0.8010 TO 0.0u91
0.8091 TO 0.E172
c.e172 TO 02053
0.8253 TO P3.334
0.8334 TO 0.6115

40. 4 1 5 T O 0 . 9E 4 .
0).8494 TO 0.0577
0.8577 TO 0.n 59
0.8658 TO 0.0739
0.6739 TO 0.9920
0.8820 TO 0.8901
0.8901 TO 0.980
0).8982 TO 0.9063
0.9003 TO 0.9144

FREQUENCY FOR GErIERATIONS 304 TO 403

.. ....... ....
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Figure 6.6.6-4 TRIGA Fuel Cluster Rods - Maximum Reactivity HEU Case
PRIMARY M"DIJLE ACCESS ATID INEUT PECORD ( SCALE DRIVER - 9R/03/_- - D9: (CC:37

MOUTILK COAS5 WILL EE CALLED
TRIOA - PEEF. FLOOD CAITIPTEE
* ACCIDENT CONDITION CASE ARRAY - CASKS TOUCHING
* DO4GELE FUEL PAYLOAD - ,ANISTEP FLOODED AT 0.9962 G/0-7'

PECOD GECMETEY DRFY CASKE MOST REACTIVE CONFIGUPRAtTIOIN
'ASE {A IT, TJODEPATCF: DEISSITY IE- UCCM'3

' SK EXTEPIOR MODEPKRATP DENSITY IE-ID GM,
7oGOUTTPUD4 MULT
DI' S3IIITEPE' FUEL
-- 35 1 .4C41E-EH END

U-CC . . lE-s5 END
C .U 3l45E - ETID

CC l.3147E -02 END

'CLAP ITNCOLO'"
HI 2 .•I • 5195] ETID

FE 2 0.0 U 0.332 END

PR 0.C t.0 151 ENS
. A C'0 C COC 99 ENEF

o . 0.G001311S END
S 1CC 0. 00002 END

SI 1 0.0 n17C03 END
CU m ý110U. C oil5s0 END
AL 2 0.f 0C. 000266 EN
TI C' 1., 0. )0E15 ý ED,

CASK INTER ICR MODERATOR MATERIAL
H20 3 1.0E-20 293.0 END
'END FITTING FOR FUEL ELEMIENT
SS304 4 0.4960 203.0 KIT
HID 4 1.0E-0 293 .0 ENS
'BASKET, AND C.ASK

0S304 5 1.0 193.0 ENS
'AL FRTEL HOLDLER
AL 6 1.0 293.0 END
'LEAF' SHIELD
PR 7 1.0 1'93.5 EN

'MEUTPON SHIELD
H0 0 1.0E-SD 293.0 END
'CASK EXTERNAL MATERIAL
HSO 0 1.0E-ID 191.0 END
'MIUTURE (FUEL) FOR CAITISTER

U- S35 5 0.0 1.3771E-04 END
U-238 10 0.0 1.2314K-OS ETID
ZE 10 0.0 6.0193-S03 END
H 10 0I.0 1.0250E-02 E NS'
HID IC DEN=0.8162 1.0 300[.0 END
'CANISTER INTERNAL MODERATOR
020 11 SEN=CC.9qpR2 1.0 293.0 EKD

SEKCOTIDAR.]Y CASK CAVITY MATERIAL FOR MIULTICELL CARD
H30 12 1 .0KE-I 293.0 END
ETN D COMP
EUCKLEDCYL WHITE REFLECTED 0.0 57.15 END
1 0.731 20.7112 3 O.D051C 6 0.Z5O5 51 1.0740 KI1D0ZNE
TRI C -I PEEF. FLCSOCD CANISTET
PEAD PAPA.11 TI-IE=17D.0 LGET=4403 NPGRD=1DC5 RUN=YES RLT=TNO
TBA 0 END PARRalI
READ GEOM
U S1T 1
COR= TRlGA FUEL (SMEARED)
CYLINSEF IDR 1 1 .90 00. 9 .0
UNIT 5
-M' i n Width / 0.20 in Thickness DIVIDER CENTEP STASCK (SEALED)

CLSBOID 1 I4.-Yr7 0.711 .1.D 74.29-.
UT1IT C

C4 r' .9 in Width / 0.21 i,, ThickCCs5s DIVIETP OUTSIDE STACK (SEALED)
C000ID 5 1 EP4.267. /.9 0, 0. +7Q .(-I:.15
,NCIT 7
COM= 'SEALED CANISTEP'
CYLIINDEP 1 1 3.9624 C 0.9 .
HOLE I 0. 0 0.0 0.0
CYfLIN[KE. 5 1 4.1)75 -63.50 -1.7
CYLITIDER 3 1 4.1275,+74.10 -:25'
UNIT 10r
YCOM 'TRIGA ELEMTENTS I TT of 3.3 inq:: 3.32 In OPEIN I SEALED)

UBOID 1 P.7 EP4.7O 4. .255
HOLE 7 U.s 0'.1397 0.0
UNIlT 11

CO= 'TRIOA ELEMENTS IN BottomLnT C.8 in C-C 3.38 in OPENING (SEALED)
0 3 1 7 D7 El P41 65 774.__ 5

HOLE 7 0C ' C 1397 C .C
UNIT 11

C0M='TRIOS KLECTS IN BLttom PzSht of 3.38 in :.3: in OPENING (SEALED)CUBOI, -: i -C'.2 7' 'P4._267- +74.- -: .55-CUOI E' 3 1 Fl
HOLE 7 +0.13 7 .13 7 C.1.

UNTIT 13
COM= 'TRIGA ELEMEITS ITT Top PiTh' of }C.3 rI .2p in OPENING CSEALED)'

I 0UB D 3 I 'P4._ 7- '4 D' 74. 9 .55
HOLE 7 +1. 1CD +0 . C

UN1IT 14
COPT= 'TRIOS ELEMENTT IT OCom L-et of C3R i . in OPENING (SEALED)
CUEOI[L, 1 RP4. 17' E7 P4..t72 +74 -. : 5
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HOLE 7 -8.13-7 1 13
UNIT 15
CoM 'TRIGA ELEMENTS IT 

T
op Left of .3. in + 3.33 in OPEIING {SEALED)

CUBO' D 1 1 294.-675 24 -67- +74 1-.255
HOLE 7 -0.1197 +0.13970.0
UNIT 36
C0M=- ,TRIGA BASKET 3.39 "-. 3.39 in CEEITE?, OPENING (SEALED)
CUBD 3 1 2P4.2679 SF4 .- C72 +74.29- -.. 255
UrJIT - 1

C-c91 'CENTER '2OLUMI OF THREE ORENIINGSw/ 1.99 in plat, (SEALED)
• 1d920 1 -4.39072 -13.5112 -P.251
REPLICATE I 1 403.7112 2R0.0 I
UIIIT 21
C091- 'LEFT OUTSIDE 'OLI-jI OF TWO OPENINGS wU.I1-' in pltee (SEALED)
APRAY 2 -4.2972 -5.9392 -9.255

REPLICATE 5 1 0.0 1.3945 248..304q 2R,.0 I
UNIT 22
2-051='SIGHT OUTSIDE COLUJN OF TWO OPENINGS w/ 9.11 in plate (SEALED)
ARAy 3 R -4.r7 -. 839 -. 255
REPLICATE 5 1 C7.3048 0.u 290.3048 2-'6.9 1
UNIT 39

C01='NAC-LWT TRIOA BASKET (SEALED)
CYLINDER 3 1 17. 1 +74.-9 -6.25
HOLE 29 9.0 01 ) .
HOLE 21 -5. 457 +.C 0 .
HOLE 22 +9.2457 B.8 o.0
CYLINDER 5 1 18.3318 +74.93 -8.890
CYLINDER 7 1 '3.4645 +74.93 -8.959
CYLINDEB 5 3 53.R +74.93 -x.890
CYLIIINDER 1 49.--'27 +74.93 -8.890
CYLINDER 5 1 49.81'21 +74.93 -8.890

3UB01D 9 1 4349.8221 474.83 -9.090

UNIT 41
COM-'TRIGA FUEL ELEMENT'
COLINJDER U 1 9.4731 2R29.575
CYLINDER 2 1 1.7312 2P28.575

CYLINDER 4 1 ).7111 43.48 -33.04
UNIT 35

C5M=1 'DIVIDE? CENTER STACK '
CU301D 5 1 294.2672 9.7112 9.0 43.48 -33.184
UNIT 46
COM= ' DIVI DER OUTSIDE STACK '

CUBOID 65 2P4.2672 3.6093 9.6 43.45 -33.94

UNIT 419
C0M-='TRIGA FUEL ELEMENTS IN AL TUBE, CENTERED'
CYLINDER 3 3 0.80518 43.43 -3.904

HOLE 41 9.9 0.0 . 0
CYLINIDER I 1 0.9526 43.49 -33.04
UNIT 411
COM--' TIGA FUEL ELEMENTS IN AL TUBE, RIGHT'

CYLINDER 3 1 C.8R518 43.48 -33.04
HOLE 41 0.0938 0.9 0.9
CYLINDER 6 1 9.9595 43.48 -33.04
UNIT 412
C0M- 'TRIGA FUEL ELEMENTS 11I9.-L TUBE, LEFT'
CYLINDER.8 1 0.84018 43.49 -33.04
HOLE 43 -0.99 38 9.0 0.9
CYLINDER 1 U.9525 43.49 -33.04
UNIT 413
COM=11'T81GA FUEL ELEMENTS INI AL TUBE, TOP'
CYLINDER 3 1 C.90514 43.48 -33.94
HOLE 41 0.0 0 .9+l39 0.0
CYLINDER 6 1 0.93"5 43.19 -33.04
UIT 414
COM-'TRIGA FUEL ELEMEHNTS IN AL TUBE, BOTTOM'
CYLIIDEP 3 1 0.90519 43.43 -33.04
HOLE 41 0.0 -0.0930 9.0
COLINDER 1 3 0.'9525 43.49 -33.04
U1111T 415

=jM-1'TPIGA FUEL ELEMEIITS IN AL TUBE, TOP RIGHT'

CYLIIIDER 1 1 9. 0518 42.46 -33.94
HOLE 41 . .0 0r

-,LIDLE ER I 9'5 5 43.4, -33.04
UNIT 41'
6:5-'TRIGA FUEL ELEMENTS III AL TUBE, TOP LEFT'

,LIN1DEF 1 I N0518 4 .49 -33.04

HOLE 41 -6 .9

E LINDER 1 1. 9525 43.48 -33.04
UNIT 417
E''M5 'T1I91A FUEL ELEMENTS III AL TUBE, BOTTOM R1GHT'

CLINDER 3 1 'E,8515 43.48 33.4
HOLE 41 0I . .0
CLINDER 1 1 0 q5'5 43.4S -33.94
UNIT 410

'm0-'T IGC' FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT'
CYLINDER 3 1 1. 051- 4 --.4:
HOLE 41 -0' C, '. 012 .
CYLINDEP 0 1 -5 41.4x4 -33.,4

UNIT 420

201='AL T1TBE1 WITH TRIGA FUEL, IN FUEL IIISEPT, CENITER )PEEIIJ,-,'
0OIt 1 4P4. 159 4'3.-4 3. 04

HOLE , - 8; -. 857,:
HI-ILE 413
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HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

413
416
411
415
416
412
411
417
418
412
417
414
414

0. 9525
2.E576

-2.8576
-0.9525
0. 95215
2.6576

-2.8576
-0.95251
0.,1525
' -P76

-2. 8576,
-0.9525
0 .525

-2. 576
-2.9576
-0.9525
-0.9525
-0. 9525
-u. 9525
0.q525
0.q525
0.9525
0.9525
2.t576
2.8576
2.8576

0

0

0
0

0o
o
oi
0
0

0

HOLE 418 2.8576 2.8576 0
CUOID 3 1 4P4.1529 43.49 -33.04
* CHECK 4.1 CM ABOVE ...................

UNIT 421
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT,
CUBOID 3 I 4P4.1529 43.48 -33.04

BOTTOM OPENING'

HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

415
413
413
416
411
415
416
412
411
417
410
412
417
414
414

-2.8576
-0.9525
0.9525
2.8576

-2.8576
-0.9525

0. 9525
2.8576

-2.8576
-0.9525
0.9525
2.E576

-2.8576
-- ). 9525

0.9525

-2.5576
-2.8576
-2.8576
-2.8576
-0.9525
-0.9525
-0.9525
-0.9525
0.9525
0.9525
0. 9525
0.9525
2.6576
2.857r
2.8576

o
0
0

0

0
0
u
0
0
0
0
0

o.

HOLE 418 2.8576 2.3576 0
CUBOID 3 1 4P4.1529 43.4P -33.04

1CHECK 4.1 Cr4 ABOVE E- ........... --
UNIT 422
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP OPENING'
CUBOID 3 1 4P4.1529 43.4b -33.04
HOLE 415 -2.857C -2.8576 0
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

413
413
416
411
415
416
412
411
417
418
412
417
414
414
416

-0. 9525
0.9525
2.8576

-2.8576
-0.9525
0.9525
2.8576

-2.8576
-0.9525
0.9525
2.8576

-2.6576
-0.9525
0.9525
2.8576

-2.8576
-2.8576
-2.0576
-0.9525
-0.9525
-0.9525
-0. 9525
0. 9525
0.9525
0. 95 25
0.9525
2.8576
2. 80576
2.8576
2.8576

0
0
0
0
0
0
0
0
0
o
0
0
I
0
o

CUBOID 3 1 4P4.1529 43.48 -33.04
' CHECK 4.1 CM ABOVE*VE.'......."'.......
UNIT 423
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT,
CUBOID 3 1 4P4.1529 43.48 -33.04
HOLE 415 -2.E576 -2.8576 0
HOLE 413 -0.9525 -2.8576 0
HOLE 413 0.9525 -2.x576 0
HOLE 416 2.8576 -2.9576 0
HOLE 411 -2.8576 -20.5' 0
HOLE 415 -0.9525 -0.9525 0
HOLE 416 0.9525 -0.9525 0
HOLE 412 2.8576 -0.9525 0
HOLE 411 -2.8576 0.95-5 0
HOLE 417 -0.9525 0. 9525 0
HOLE 418 0.9525 A.9525 0
HOLE 412 2.857u 0.9525 0
HOLE 417 -2.8576 ?.3576 0
HOLE 414 -0.9525 40.S76 0
HOLE 414 0.9525 .8576 0
HOLE 41e 2.8576 2.8t7( 0
CUBOID 3 1 4P4.1529 43.46 -33.04
I CHECK 4.1 CM ABOVE ....................

UNIT 424
COM=QAL TUBES WITH THIGA FUEL, IN FUEL ITIEPT,
CUBOID 3 1 464.1529 43.46 -33.04
HOLE 415 -2.8576 - 57
HOLE 413 -0.9555 - 5

7

HOLE 413 0.9515 -2.857C
HOLE 416 2.8576 - 5.87,-
HOLE 411 -2.8576 7 .82
HOLE 415 -0.9525 -0.952I
HOLE 416 0.952 -0. 95-5
HOLE 412 2.65 -7 ). 9525
HOLE 411 -2.57
HOLE 417 -0.952'5 .525
HOLE 41m 0.9525 .5
HOLE 412 2.5571 0.9625
HOLE 417 -2.8576 2.857C

NAC International
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HOLE 414 -0.9525 2.857b 0

HOLE 414 0.9525 2.857E U

HOLE 418 2.957K 2.857K U
CUBOID 3 1 4P4.1529 43.48 -33.04

CHECK 4.1 CM ABOVE ........" ............
UNIT 425
COM=,'AL TUBES WITH TRIOA FUEL, IN FUEL INSERT,
CUBOID P 1 404.1529 43.4 -32.804
HOLE 415 -2.8576 -2.8576 0
HOLE 413 -0.9525 -2.e576 0
HOLE 412 0.9525 -2.8576 0
HOLE 41H 2.0576 -2.7576 0
HOLE 411 -2.9576 -0.9525 0
HOLE 415 -0.9525 -0.9525 0
HOLE 416 0.9525 -0.9525 0
HOLE 412 2.8576 -0.9525 0,

HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9525 0. 9525 0
HOLE 418 0.9525 0.9525 0
HOLE 412 2.857r 0.9525 0
HOLE 417 -2.8576 2.8576 0
HOLE 414 -0.9525 2.8576 0

HOLE 414 0.9525 2.B576 0
HOLE 418 2.8576 2.8579 0
CUBOID 3 1 4P4.1529 43.48 -33.04
* CHECK 4.1 CM ABOVE "' .........
UNIT 426
C014M='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT,
CUBOSD 3 1 4P4.1529 43.40-33.04
HOLE 415 -2.8576 -2.8576 0

HOLE 413 -0.9525 -2.8576 0
HOLE 413 0).9525 -2.8576 0
HOLE 416 2.d576 -2.057E 0
HOLE 411 -2.8576 -0.9525 0
HOLE 415 -0.9525 -0.9525 0
HOLE 410 0. 9525 -. L525 0
HOLE 412 2.9579 -0.0525 0
HOLE 411 -2.8576 2.9525 0
HOLE 417 -0.9525 0.9525 0
HOLE 410 0.9525 0.9505 n

HOLE 412 2.9576 0.9525 ' i
HOLE 417 -2.8576 2.9576 7 0

HOLE 414 -0.9525 2.8576 0
HOLE 414 0.9525 2.057C 0

HOLE 418 2.8570 2.0576 0
CUBOID 3 1 404.1529 43.45 -33.04

UNIT 430
COM= 'FUEL INSERT IN, CEINTER OPENING'
CUBOID 3 1 404.2672 43.48 -33.04
UNIT 431
COM-'FUEL INSERT IN, BOTTOM OPENI00G'
CUBOID 3 1 404.2972 43.48 -33.04
HOLE 421 0.0 -0.1143 0.0
UNIT 432
COM='FUEL INSERT IN, TOP OPENING'
CUBOID 3 1 4P4.2672 43.48 -33.04
HOLE 422 0.0 0.1143 0.0
UNIT 433
COM='FUEL INSERT IN, BOTTOM LEFT OPENING'
CUBOID 3 1 404.2472 43.48 -23.04
HOLE 423 -0.1143 -0.1143 0.0
UNIT 434
COM='FUEL INSERT IN, TOP LEFT OPENI0G'
CUBOID 3 1 404.2472 43.49 -32.(4
HOLE 424 -0.1143 0.1143 0.0

UNIT 435
COM='FUEL INSERT IN, BOTOM RIGHT OE4I1G'

CUBOID 3 1 4P4.2672 43.48 -33.04
HOLE 425 0.1143 -0.1143 0.0
UNIT 436
COM='FUEL INSERT IN, TOP RIGHT 04ENING'
CUBOID 3 1 404.2972 43.48 -32.04
HOLE 425 0I.1143 0.1143 0.0

UNIT 440
COM= 'CENTER COLOSSI OF THREE OPNI0GS0'
ARRAY 41 -4.2672 -13.0128 -33.04
REPLICATE 5 1 4R0.7112 200.018
UNIT 441
COM='LEFT OUTSIDE COLUOSI OF TWO OPEIIIINGS'
ARRAY 42 -4.2072 -8.8392 -13.04
REFLICATE 5 1 0.0 0.3400 200.3400 200.0 1
UHIIT 442
COr= 'RIGHT OUTSIDE COLOUMI OF TWO ,RPEIINGSI'
ARSAY 43 -4.2972 -8.0302 -33.04
REFLICATE 5 1 0.2400 0.0 O.9 2320 SEC.. 0
U11IT 455
COM= '6 TRIGA FUEL ELEMENTS IN EACH LWT EASSET'
CyLIKNDEFR 3 1 17.1500 43.495 -22.045
HOLE 442 0.5 0.0 0.0
HOLE 441 -9.2457 0.0 0.0
HOLE 442 "9.2457 0,.0 0.0
CYLINO'DER 5 1 10.9103 43.485 -32.041
CYLINDER 7 1 33.4545 43.4H5 -22.045

BOTTOM RIGHT OPENING'

TOP RIGHT OPENING'
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CYLINDER 5 1 36.5188 43.495 -33.045

CYLINDER 6 1 49.2227 43.4R5 -33.045
CYLINDER 5 1 49.8221 43.485 -33.045
CUBOID 9 1 4P49.8221 43.485 -33.045

U11IT 85
COM=N S IMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 36.5188 2PI4.1351
CYLINDEP 9 2 49.8221 2P14.1l51
CU"IDL 9 1 4P49.9221 2S14.1351
UNIT 81
CON- 'SIMPLIFIED CASK BOTTOM STRUCTURE SAC-LWT'
CYLINDER 7 1 2E.3525 2P3.81
CYLINDER 5 1 39.6109 '13.97 -12.7
CYLINDER 9 1 49.8221 +13.97 -12.7
CUBOID 9 1 4P49.8221 13.97 -12.7
GLOBAL UNIT 8N
COM='STACK OF 5 BASKETS IN CASK'
ARRAY 30 -49.8231 -49.9231 -221.3
EN'D GEOM
READ AR RAPY
ARA=I NUX=I NUY=5 NUZ=l FILL 10 5 16 5 11 END FILL
AP.A=2 1U"=I NUYT3 NUZ'- FILL 13 6 12 END FILL
ARAA=3 NUX=I NUY=3 JUZ=I FILL I5 K 14 EBD FILL
APA=41 ,U:1)=I NUY=5 NUZ=l FILL 432 45 430 45 431 END FILL
ARA=42 NBU=I X -NUY3 NU'-I FILL 43K 46 435 END FILL
ARAA=43 NU%0=1 NUY=3 NUZ=I FILL 434 46 433 END FILL
ARA=20 NU2=1 NUY=1 NUZ=7 FILL 81 30 3R450 39 SO END FILL
END ARRAY
READ BOUNDS ALL=MIR END BOUNDS
READ STAR.T XSM=-17 XSP=17 YSM=-I7 YSP=17 ZSM=--'0'' ZSP=200 END START
READ PLOT
TTL= '2-Y PLOT OF CASK (CANISTER ELEVATION)'
SCR=YES PIC=MAT LPI=S0
UAX=1 .0 VDN=-1.0 NAK=800
XUL=-50.0 YUL=50.0 ZUL=149.352

ILP5-.0 YLP-50.0 ZLR=149.352 END

TTL='M-Y PLOT OF BASKET (CANIISTER ELEVATION)'

SCR=YKS PIC-MAT LPI=l0
UA09.=1.0 VDN=-1.O0 NA9<=800
XUL=-17.2 YUL=17.2 ZUL=549.352
>14=17.2 SLR=-I7.2 ZLR=149.352 END
TTL='X-Y PLOT OF BASKET (CAVITY MID PLANIE)'
SCR=YES PIC-MAT LPI=10
UAýi=1.,0 VDN--l.0 NAY:=800
XUL=-57.2 YUL=I7.2 ZUL=O.0
XLR=I7.2 YLR--17.2 ZLR=0.O END
TTL 2'-Y PLOT OF CENTER OPENING (CANISTER ELEVATION)'
S CR=YES PI2C=MAT LPI=1S

UA<= 1 0 VDN-I .0 NAX=800
XUL=-7.0 YUL-7.0 ZUL=149.352
.L, 7.0 YLS-7.0 ZLR=149.352 END
TTL= '-Y PLOT OF PERIPHERAL OPENING (CANISTER ELEVATION)
SCR= ES PIC-MAT LPI=-0
UA'=I 0 VDN- 1.0 lAR-BOO

DUL=-7.0 YUL 19.0 ZUL=149.352
XLR=7.0 YLPR4.0 ZLR=549.352 END
TTL='Y-Z PLOT OF BASKET (CENTER OF FUEL ELEMEJTSCANISTER ELEVATION)'
SCPY ES PIC= MAT LPI-10
VAV= I0 WDN-1.0 NA1=,805
:UL=2.:2 YUL -14.0 SUL=I86.69
XLR=2.12 YLR--4.5 ZLR=I12.014 END
TTL= 'Y-Z PLOT OF BASKET (CASK)
SCRKYES PIC-MAT LPI-l0
VXA:.I .0 WDN--I .0 NAN-800
"UL=2.13 YUL--51 ZUL-220.0

SLR=Y.12 1LR-+51 ZLR--220.0

END PLOT
END DATA

.... PROBLEM PARAMETERS -,

LIB 27DROUPNDF4 LIBRPARY
MC

2  
12 MIXTURES

ISC 29 COMPOSITION SPECIFICATIONS
IZM 5 MATERIAL ZONES
GE MULTIREGIOON GEOMETRY
MORE L0 /1 DO NOT READ/PEAD OPTIONAL PAPRAMETER DATA
MTSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION ....

SC U-235 STANIDARD COMPOSITION
14.: I MIXTURE r30.
DEN 146449-03 ATOMIC DENSITY
ROTH 1.90u0 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIYTUPE/COMPOUND

922259 ], 00 ATOM/MOLECULE
END

SC U-238 STA11DAPD COMPOSITION

NAC International 6.6.6-123



NAC-LWT Cask SAR
Revision 42

K': 1 MIXTURE N1O.
DEN 7.6111E-05 ATOMI' DENSITY
ROTH 1.000') THEORETICAL DENSITY
NlEL 1 110. ELEMEENTS
ICP 1 0/1 MIXTURE/COMPOUNED

02238 1.0c0,' ATOM/MOLECULE
END

SC 10 NSTAJDAPN COMPOSITION
•{': ] MI'HTUPE 0O.

DEIl 3.7145E-0. ATOMIC DENSITY
ROTH 6.4900 THEORETICAL DENSITY
NEL I NO. ELEMENTS

ICP 1 5/1 MIXTURE/COMPOUID
40000 1.00 ATOM/MOLECULE

END

SC H STANDARD COMPOSITION
KM' 1 MIXTURE NO.
DEN S.3147E-QX ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL 1 NO. ELEMEENTS
ICP 1 0/1 MIXTUSE/COMPOUIID

1001 1.00 ATOM/MOLECULE

'CLAD INCOLOY
END

SC NI STANDARD COMPOSITION
W.: S MIXTURE NO.
DEN 2.O516E-D2 ATOMIC DENSITY
ROTH 8.9000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTUNE/COMPOUND

2800H 1.00 ATOM/MOLECULE
END

SC FE STANTDARD COMPOSITION
lMX 2 MIXTURE NO.
DEN 3.3820E-01 ATOMIC DENSITY
ROTH 7.6000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

26000 1.00 ATOM/MOLECULE
END

SC CR STANDARD COMPOSITION
K.: 2 MIXTURE 110.
DEN T.115E-02 ATOMIC DENSITY
ROTH 7. 2000 THEORETICAL DENSITY
MEL I NO. ELEMENTS
ICP I N/1 MIXTURE/COMPOUIID

240UU 1.00 ATOM/MOLECULE
END

SC C STANDARD COMPOSITION
IKE S MIXTURE NO.
DEN 3.990OE-04 ATOMIC DENSITY
ROTH 2.100 THEORETICAL DENSITY

NEL S NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

C012 1.00) ATOM/MOLECULE
ENE,

SC MN STANDARD COMPOSITION

MK S MIXTURE NO.
DEN 1.3060E-03 ATOMIC DENSITY
ROTH 7.2000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP F 0/I MIXTUFE/COMFPOUIJD

20015 1.00 ATOM/MOLECULE
END

SC S STAXIEARD CCMPOSITI:Oi

MIX 2 MIXTURE 1O.
DEN 2.20OOE-05 ATOMIC DENSITY
ROTH 2.0700 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

15000 1.00 ATOM/MOLECULE

END

SC SI STANDARD COMPOSITION
M:': 2 MI XTUPE Ill.
DEN 1. 703RE-03 ATOMIC DE01S1TX
ROTH 2.3300 THEORETICAL DENSITY
NEL I N1. ELEMENTS

,OP 1 0/I MI:X:TNPE,'COMF'OUND
140300 1 .00 ATOM/MOLECULE

END

SC CU STAIlDARD C-MFOESITIOIJ
MN 2 MIX!TURE IIO.
DEIP A.60OOE-04 ATOMIC DENSITY
ROTH 0.0200 TEODEOTITAL EDEIItITT'

November 2014
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NEL I NO. ELEMENTS
lCP 1 0/1 MIXTUPE/COMPOUND

29000 1.00 ATOM/MOLECULE
END

SC AL SSTANIDARD COMPOSITION
MX: 2 MISTURE No.
DEN 2.6600E-04 ATOMIC DENISITY
ROTH 2.7020 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUIID

13027 1.00 ATOM/MOLECULE
END

SC TI STANDARD COMPOSITION
M" 2 MIX'P.TURE O.
DEN 1.50OOE-04 ATOMIC DENSITY
ROTH 4.5000 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

22000 1.00 ATOM/MOLECULE

'CASK INITERIOR MODERATOR MATERIAL
END

SC H20 STANIDARD COMPOSITION
ME 3 MIXTURE NO.
VF 0. 0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NIL 2 NO. ELEMENTS
ICR 1 0/1 MIXTURE/COMPOUND
TEMP 293 0 DEG KELVIN

'EIID FITTING
END

SC SS304

VF
ROTH
NIL
ICP
TEMP

END

SC H20

VF
ROTH
NEL
ICP
TEMP

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

FOR FUEL ELEMENT

4
0.4968
7. 9200

4
0

293.0
24304
25055
26304
28304

4
0.0000
0.9982

293.0
1001
801H

STANDAR D COMPOSITION
MIXTURE NO.
VOLUME FRACTION
THEORETICAL DENSITY
NO. ELEMENTS
0/1 MIXTEURE/COMPOUNID
DEG KELVIN

19.000 WT%
2.000 WT11

C9.500 WTS
9.500 WTh

STANDARD COMPOSITION
MIXTURE SO.

VOLUME FPACTION
THEORETICAL DENSITY
NO. ELEMENTS
0/1 MIXTURE/COMPOUND
DEG KELVIN

2.00 ATOMS/MOLECULE
1. 00 ATOM/MOLECULE

STAJIDARD COMPOSITION
MIXTURE NO.
VOLUME FRACTION
THEORETICAL DENSITY
NO. ELEMENTS
0/1 MIXTURE/COMPOUND
DEG KELVIN

19.000 lWT'
2.000 WTh

r9.500 1WT2
9.500 1WT,

'BASKET, AND CASK
END

SC SS304
I`E:
VF
ROTH
NEL
ICP
TEMP

5
1.0000
7.9200

4

293.0
24304
25055
26304
28304

'AL FUEL HOLDER
END

SC AL STANDASO D COMPOSITION
MY S MIXTURE NO.
VF 1. 0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DEINSITY
IIEL I 1IC. ELEMEITS
ICP 1 0/1 MITUS.E/COnMPOUIND
TE•M 293.0 C10 KELV IN

13527 1 . 00 ATOI/MMC'LECUL

'LEAD- SHIELD
ET1D

SC PH

VF
ROTH

STANIDAP.D COMPOSITION
7 MIXTURE NO.

I . 0500 VOLUME FPACTIO I
11.3440 THEORETICAL DEISOTTf
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NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMFOUND
TEMP 293.0 DEG KELVIN

82000 1.00 ATOM/MOLECULE

'NEUTRON SHIELD
END

SC H20 STAIDARD CMPOSITION
K.' 9 MIXTURE NO.

VF 0.000U VOLUME FRACTION

ROTH 0H 998 THEORETICAL DENSITY

NEL I NO. ELEMEIITS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 203.0 DEG KELVIN

1001 C.I0 ATOMS/MOLECULE
8016 1.U0 ATOM/MOLECULE

'CASK EXTERNAL MATERIAL
END

SC H20 STANDARD COMPOSITION
MY '. 9 MIXTURE NO.
VF 0. O0000 VOLUME FP.ACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 JO. ELEMENTS
ICP 1 0/1 MIXTURE/COMIOUND
TEMP 293.0C DEG KELVIN

I051 2.C00 ATOMS/MOLECULE
0010 1 .00 ATOM/MOLECULE

'MIXTURE (FUEL) FOR CANISTER
END

SC U-235 STANDARE, COMPOSITION
M]. 1' MIXTURE InO.

DEN 2. 3773E-04 ATOMI' DENSITY
POTH 1.0' 1) THEOiRETICAL DENSITY
NEL 1 1I1O ELEMENTS

ICP I 1/1 MTITUF:E/COMPOUND
92-35 ]. ATOM/MOLECULE

END

SC U-239 STANDARD COMPOSITIOI

M:.' 10 MIXTURE NO.

DEN 1.2354E- o5 ATOMI'- DENSITi

ROTH 1.10"" 0 THEORETIC-AL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

9223e 1.00 ATOM/MOLECULE
END

SC ZR STANDARD COMPOSITION

M•. 10 MI XTURE NO.
DEN 6.0293.E-03 ATOMIC DENSITY

ROTH 0.4900 THEORETICAL DEINSITY
NEL 1 NO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUID
40000 1.00 ATOM/MOLECULE

END

SC H STANDARD COMPOSITION
ID: 10 MIXTURE JO.
DEN 1.0250E-02 ATOMIC DENSITY

ROTH 1.0000 THEORETICAL DENSITY
NEL 1 ITO. ELEMEENTS
ICP 1 U/I MIXTURE/COMPOUND

1001 1.00 ATOM/MOLECULE
END

SC H20 STANDA-R D COMPOSITION
MX 10 MIXTURE NO.
VF 1 . 0000 VOLUM4E FTATION

ROTH 0.E3RT SPECIFIED DENSITY
NEL li''. ELEMENTS
ICP 1 u/I MI-TURE/COMPOU'D
TEMP U00'0 DEG KELVIN

1J, ' .00 ATOMS/MOLECULE

_•Ii r 1 . 0ý AT'OMi MOLECULE

'CAINISTER ITITERITAL MODE•ATOP
END

SC HOC ATAIDAF )IMFOSITIOP
MY 11 MI TUPE tiv'.
VF I .0''' VOLA'MTE FFICP-TITO

ROTH 0. r9,2 So'CTEL SEITSITY
I[EL IT. ELTTIIETTS
ICp I '1 MI TUFE' ICTTF'UtID

TEM'SP 'DG E ELVI 1
1' 1 . AT 'IS/MrOLE'TULE

-, : : .'', AT TN/M1OLECULE

SECOITDARY CASK CAV.'1 I11TATEIAL F-O MULTICELL CARED
EIID
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SC H20 STAND ARD COMPOSITION
I1X 12 MIXTURE NO.

F 0. 0000 VOLUME FRACTION
ROTH 0.9902 THEORETICAL DENSITY
HEL 2 NO. ELEMENTS
ICP 1 5 /1 MIXTURE/COMPOUND
TEMP 293.0 PEG KELVIN

101 1 ,SR ATOMS/MOLECULE
D 51 0 1 0.US ATOM/MOLECULE

END

.... PROBLEM GEOMETRY ....

CS BUCKLEDCYL COORDINATE SYSTEM
BR WHITE RIGHT BOUNDARY
BL REFLECTED LEFT pOUNDGARY
OGON 0.00 CM LEFT BOUNDARY LOCATION
LY 57.15 CM BUCKLING HEIGHT
GOZ .OH CM BUCKLING DEPTH
END

ZONE NUMBER 1
MZX I MIXTURE NO.
RZ 0.67 CM RIGHT BOUIIDARY LOCATION
XMOD EXTERNAL MODEPATOR INDEX

ZONE NUMBER 2
MZX 2 MIXTURE NO.
PZ 0.71 CM RIGHT BOUNDARY LOCATION
MMOD EXTERNAL MODERATOR IIIERY

ZONE NIUMBER 3
MOZ 3 MIXTURE NO.
RZ 0.81 CM RIGHT BOUNDARY LOCATION
SMOD EXTERNAL MODEPATOR INDEX

ZONE NUMBER 4
MZX 6 MIXTURE NO.
RZ 0.95 CM RIGHT BOUNDARY LOCATION

:M.OD EXTERNAL MODEPATOR INRDEX

RONE NUMBER 5
MZX 12 MIXTURE NO.
RZ 1.07 CM RIGHT BOUNDARY LOCATION4
MMoD EXTERNAL MODERATOR INDEXR

PROGRAM4 VERIFICATION INFORMATION

-ODE SYSTEM: SCALE-PC VERSION: 4.3

. . .............. ........................................ .* .... ÷.... . . . . .

CREATION RATE: 03/00/9S

...VOLUME: Eng

L I BFRARY: M:\SCALE4S\WNIN NT\EXE

PRODUC1TIOC CODE2: KENOVA

VEPSIOII: 3.1

.... JOEIIANE: SCALE-PC

DATE OF EXECUTION: 11/12/17

TIME OF EXECUTION: 12:20:27

NAC.. .... 6 2.................7

............ '*..... ... ... ...................... .... ........ . . . . . ., ,
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TRIGA - PREF. FLOOD CANISTER

. ..... NUMERIC FARAMETERS

TME M;A]:IMI.8 PROBLEM TIME (MID) 170.00 ...

".- TEA TIME PER GENERATION (MIN)) 2.CI

* GEN NUMBER OF GENERATIONS 403

.ER NPG NUMBER PER GENERATION 1000

U* ESK NUMBER OF GENERATIONS TO BE SKIPPED 3 -.

- BEG BEGINNING GENERATION NUMBER 1

... RES GENEPATIONS BETWEEN CHECKPOINTS S

N" I D NUMBER OF EXTRA 1-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

ENB EXTRA POSITIONS IN NEUTRON BANK 0

* NFB FISSION BANTK SIZE 1000

* - SFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

. WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

E END STARTING RANDOM NUMBER BB827100I * - -

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 2100

* - NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT O1

BINARY DATA INTERFACE YES
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TRIGA - PREF. FLOOD CANISTER,

............ LOGICAL PARAMETERS . ...

RUN EXECUTE PROBLEM AFTER CHECKING DATA IES

FL::

SMU

MKU

CKU

FMU

MEB

CKH

FMH

HHL

AMY

XS I

MAP

PKI

PID

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUPIBER

COMPUTE COFACTOR K-EFF BY' UNIT IJLUMBER

PRINT FISS PROD MATRI:X: BY UNIT NIUNBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE :-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUPI

PRINT EXTRA I-D CROSS SECTIONS

NO

GO

110
NO

NO

ITO

NO

NO

140

NO

NO

NO
140

NO

NO

NO

PLT PLOT PICTURE NAP(S)

FDON COMPUTE FISSION DENSITIES

NUB COMPUTE NU-BAR I AVG FISSION GROUP

MKP COMPUTE MATRIX K-EFF BY UNIT LOCATION

CKP COMPUTE COFACTOR K-EFF BY UNIT LOCATION

FMP PRINT FISS PROD MATRIX BY UNIT LOCATION

MRA COMPUTE MATRIX K-EFF BY ARRAY NUMBER

CKA COMPUTE COFACTOR K-EFF BY ARRAY NUIMIBER

FMA PRINT FISS PROD MATRIX BY ARPAY NUIDBER

HAL COLLECT MATRIX BY HIGHEST ARRAY LEVEL

NO

NO *

NO •

NO *

110

NO

NO

110

NO ...

NO

NO - -

NO -.

NO

110

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEO-ALBEDG CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

PARAMETER INFPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

TRIGA - PREF. FLOOD CANISTER

MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.0E-05

MIXTURE =
NUCLI DE
1001001'

0ý8/12/94
1040000

R8/112/94
1092235

0R/12/94
109 2238

08/12/94

MIXTURE =
NUCLIDE
2006012

08/12/94

09/ýj12/94

S0 14000,-
08/12/94

2016000
08/12/94

2022000
.18/12/94

2 024000
n R1l12/94

2025055
08/12/94

2026000
08/12/94

2018000
08/11/94

20-00")
781/ I/94

MIXTURE

ATOM-DENS.
6.31470TE-SQ

3.714501-02

1. 464ERE-03

7.611IUE-05

ATOM-DENS.
3. 99000E-04

2. U60NSE-04

1. U7030E-R3

2. 20000E-05

I . 5SOUPE-R4

2. 11510E-02

1 . 30UEN0-03

3. 38200E-02

2.E510E-02

5. 60100E-14

DESJITY (G/CC) = 6.3339
WGT. FPAC. IA AWT

1.K6;l19-R2 100"1 I.'T077

.R- 31,3E-01 4orUS 91.2198

'.1 0ED0YR-R2 P2131 235.,441

4.75004E-03 9B238 ?3.0510

NUC L I DE
HYDROGEN

ZIRCON1IUIM

URAS•IUM-235

URA,.•] IUM - 2 38

TITLE
ENDF/B-IV PAT 1269/THR100S2

ENDF/B-IV MAT 7141

EIIDF/B-IV MAT 1261

ENDF/B-IV (NAT 126'

DEIISITY (G/CC)
WGT. FPC.C.

0. R9RTSE-u4

1.4R 763E-13

02E'r3K-1CU

1.450 25E-04

2. 2TIO1E-UI

1.4ISD5E-02

2.P0441E-01

7.4 URD ]E-05

= 80325
ZA AWT

S000 12.F0SD1

140n0 TRU28.5

I_ 16000 3,.U634

I2000 47.8793

'4000 51.9957

U5055 54.9379

12000 55.8447

2O0R0 58.6872

02900 (4 .0964

NUCLIDE TITLE
CARBON-12 ENDF/B-IV MAT 1T74/THP.N10ES

AL-27 1193 218 GP R140375(5)

SILICON ERIIDF/B-IV lIAT :194

SULFUR LENDL MAT 7020

TITAI)IU14 ENDF/B-IV MAT 1]86

CR 1191 218NGP WT I/E P-3 293K SIGP=5+4 RE(04U375)

MANIGANESE-55 ENDF/B-IV (NAT 1197

IRON ENDF/B-IV MAT 1192

NI 110 218INGP WT I/E P-X 293E SIGR=5'4 RE(042375)

COPPER ENDF/B-IV MAT 1295

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPLATED

USATED

DENDITf' 0/CC) = 0.99817DE-b0

NAC International 6.6.6-129



NAC-LWT Cask SAR
Revision 42

November 2014

NUCLIDE
C001001

'38/12/04

0'/12/94

MIXTURE =
NUCLI DE
4001001

(0O/ 12/94

4008016
'08/12/9 4

4024304
011/12/94

4025005
'08/11/34

402"6204

00,,'71/94
4028304

08/12/94

MIXTURE =
NUCLTDE
5024304

0R/12/94

5025055
0b/12/94

51'26304
,,,8/12/94

5 128304
0E/ 121/94

MIXTURE =
NUC'LIDE
6013.27

00R/12/94

MIX TURE =
NUCLIDE
7082(100

08/ 12/94

MIXTURE =
NUCLIDE
8001001

08/121/94

08/12/94

MIXTURE
NUCLIDE
9001001

00/12/94
90108016

O/12 /94

MIXTURE
NJUC L IDE

1 oU21 ('01
('0 '/12/94

0-/1-/94
I00902081'.0'92235

0.I12/194
1101092239

00/02/94

MI::TURE =
NUCLI DE

11001001
:/ 12 /94

11(00806
S/ 152 94

M IX"TURE=

12'.1001
08/ 12/94

12,000010
'0•/12/04

ATOM-DENS.
3.07092E-22

3.3384rE-22

ATOM-DENS.
6. 6762E-22

3.330846E-22

8.65852E-02

8.62409E-04

2.940-90E-02

3.83564IE-03

5
ATOM-DENS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

WGT. FPAC. ZA AWT

1.11927E-01 1401 1.0077

8.08073E-01 4016 15.90U4

DEflSITf(G/CC) = 3.9347
WGT. FP C. ZA AWT

2.03943E-23 1001 1.0077

. 25293E-'1

1 . 90000E-01

1. 99990E-02

-0.900018-01

DENSITY (G/CC)
WGT. FRAC.

1 .90000E-01

1.99999E-02

0.95000E-01

9.50001E-02

8016 15.9904

24000 51.9957

25055 54.9370

26000 55.0447

28000 58.6872

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

6 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. F08AC. ZA AWT

6.03066E-02 1.00000+0O0 13027 26.9818

7 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. FPAC. ZA AWT

3.29690E-02 1.000008+00 82000 207.2100

NUCLIDE TITLE
H0DROGEN ENDF/B-IV MAT 1209/TH9241002

0208GEI-10 E((DF/B-IV MAT 1176

NUCLIDE TITLE
HYD9OGEN ENDF/B-lU MAT 1269/THERMlO02

OXYGE0-16 E8DF/B-IV MAT 1276

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

MAIGCAIIESE-55 ENDF/B-IV MAT 1197

FE 1192 WT 0-3204(1/EST) P-3 2938 SP=5+4(42375)'

III 1190 WT SS-304(1/EST) P-3 2930 SP=5+4(42375)'

NUCLIDE TITLE
CR 1191 WT SS-304(1/EST) P-3 2930 SP=5+4(42375)'

MANG4AIESE-55 E8DF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K 8P=5+4(42375)'

N8 1190 WT SS-304(1/EST) P-3 293K 8P=5+4(42375)'

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
P8 1288 218NGP 042375 P-3 293K

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1239/TH082I002

OXYGEN-16 E81DF/0-IV IMAT 1278

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/TH8841002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/TH88211002

OYGEN-10 ENDF/5-1V MAT 1270

ZIRCONIUM. ENDF/B IV MOAT 7141

UPAMIIIM-235 ENDF/B-IV MAT 1261

Up.AIIUI4-238 ENDF/B-IV -MAT 1262

NUCLIDE TITLE
HYDROGEN END8/0-IV MAT 1269/THP81002

OXYGEN-16 ENDF/B-IV MAT 1276

IIUCLIDE TITLE
HYDPO8EI EIIDF/5-IV MAT 12(9/THP411002

OXYGEN-16 E1DF/B-IV 1MAT 1276

UFP'ATE'

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UP['ATED

UPDATED

UPDATED

UPDATED

a
ATOM-DENS.

0.F7692E-22

3.33846E-22

9
ATOM-DENS.

6.67692E-22

3.33846E-22

10
ATOM-DEIIS.

6.61931E-02

2.796(5E-0l 2

6.02930E-03

2.37730E-04

1.23540E-05

11
ATOM-DENS.

C.676921E-2

3.33846E-02

12
ATCIM-DEII.

0. 02676E-2

3.33046E-22

DENSITY (G/CC)
WGT. FPAC.

1.11927E-01

8.83073E-01

DENSITY(G/CC)
WGT. EPAC.

I.I1D927E-01

0.88073E-01

DENSITY(G/CC)
WGT. EPIC.

5.94016E-02

3.98324E-01

7.89885E-01

4.97705E-02

2.01949E-03

DENSITY (G/CC)
WCT. FPAC.

1.11927E-01

8.38074E 8-0

D'ENSITY(G/CC)
WGT. FRAý-,

1.11927E-01

0.60073E-01

= 0.99817E-20
ZA AWT

1091 1.0077

8018 15.9904

= 0.99017E-20
ZA AWT

1001 1.0077

8016 15.9904

= 1.8643
ZA AWT

1001 1.0077

8016 15.9904

40080 91.2196

92235 235.0441

92238 238.0510

= 0.99817
ZA AWT
1001 1.0077

6016 15.9904

= 0.99817E-20
ZA AWT
(1001 1.0077

8016 15.9904

10 01001
3 C0' 1001
41201001
8001001

10 o 100 1
1 ''[' 010011
11)201001
1200100.1

30('0(806

HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN8
HYDPOGENI
HYfDROGEN
CABOCII- 12
0'3'0GE1- 10

ENDF/B-lU MAT 1269/THP82I4l2
ENDF/B-IV MAT 1269/THPMI002'
E(DF/0B-1UV MAT 1269/THP41IUU:

ENDF/B-IV MAT 1269/THP.4O0''2
ENDF/B-IV MIAT 1269/TH9741002
ENDF/B-IV MAT 120.9/THPJ41002

E(IDF/FB-V (OAT 129,2211THF- C2
E I ID E/B- IV K.AT ]8't9/ T H PJ'1"1]2

EfD0Fi-IV KZAT 1274/TH F41':C15
E8DE/B-IV MAT 1276

UPDATED 08/12/04
UPDATED 08/12/94
UPDATED 081/12/04
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED u0/12/'•4
UPDATED 00/12/04
UPDATED 08112/'4
UPDATED 0;/12,04
UPDATED 00/12/974
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40n8016

&000016

'300010
1100:6016

11004010

2013 ('27
6(013027
2'14000

61000
2022,li0

4034304
5024304
2(M25055
4025(055
5025055
210260(00

4026304
5026304
2026000
4020304
5026304
2029000
1040000

10040000
71 82000
1093235

10093235
100233q

10092238

OEYGEl:-10 E(DF/B0-IV 14AT 1270
OKY3GEN-1C EI DF/B-IV MAT 127I

000"3-10 ElDF/B9-IV MAT 127G
OTYGEI(-1 6 EDF/B0-IV MAT 1270
OXYGEN-lO EIJDF/B-IV MAT 1270
OXYGEll-It ENDF/B-IV MAT 2270

AL-27 1103 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)

SILICON E DF/B-IV MAT 1194
SULFUR LEIODL 1AT 7020

TITANIUM E(.DF/B-IV MAT 1286
CP 111 2180GP WT 1/E F-3 2930 OIGP=5,4 RE(042375)
CR 1191 WT SS-304 1/EST) P-3 293K SP=0+4(423750)
CR 1191 WT 05-304 (hEST) P-3 293K SP=5+4(42375)

MNGAIIU2ESE-55 ENDF/"-IV MAT 1197
MAOIA E SIEE-55 EI DF/E-I0 MAT 1197
MA1JGANESE-55 ENDF/B-IV MAT 1197
IRON EllDF/B-IV MAT 1192

FE 1192 NT SS-304(O/EST) P-3 293K SP=51+4(423750'
FE 1192 WIT 00-304(1/EOT) P-3 293K SP=5+4(42375)
IIi 1190 210NGP WT I/E P-3 2930 SIGP=5+4 RE(042375)
NI 1190 WT SS-304 (/EST) P-3 293K SP=5-4(42375)'
NI 1190 WT SS-304 (I/EST) P-3 293K $P=54 (423750

COPPER ENDF/B-IV MAT 1295
ZIRCONTUM ENDF/B-IV MAT 7141
ZIRCONIUM 0ENDF/B-IV MAT 7141

PB 1288 218NGP 042375 P-3 293K
URANIUM-235 ENDF/B-IV MAT 1261
O U4IIUM-235 EIIDF/B-IV MAT 1261
UPANIIUM-238 ENDF/B-IV MAT 1262
UPRAJIUM-238 ENDF/B-IV MAT 1262

UPDATED 0/114
UPDATED 08/12/94
UPDATED ''o/12/94
UFDATED 08/121
UPDATED 0H/1 '-94
UPDATED 00/11/94
UIPDATED 08/10/94
UPDATED 0a/12/94
UPDATED 0)8/1'/94
UPDATED '4/,1 /94
UPDATED 09/12/94
UPDATED E / C 2/94
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
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TRIGA - PREP. FLOOD CAN'ISTER

...... ADDITIONAL INFOPJIATION """

NIUBER OF ENERGY GROUPS 27

110. OF FISSION SPECTRUM SOURCE GROUP S

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 26

ENTRIES/NEUTRON IN THE FISSION BA14K 19

NUMBER OF MIXTURES USED 11

NUMBER OF BIAS ID'S USED 1

NOUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 91

NUMBER OF GEOMETRY REGIONS USED 87

LARGEST GEOMETRD UNIT NSNBER 450

LARGEST ARRAY NUMBER 43

USE LATTICE GEOMETRY

GLOBAL ARPAY NUMBER

NUMBER OF UNITS III THE GLOBAL X DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION

YES

20

a

1

7

YES

YES

140

4

YES

7

2

MIR

MIR

MIR

,X BOUNDARY CONDITION

+Y BOUNDARY CONDITION

+Z BOUNDARY CONDITION

MIR

MIR

MIR

0
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14 R-P.A' LIHITS IN UNITS II UNITS IN NESTING , +
N* 1Ir.-EER X DIR. Y DIR. Z DIP. LEVEL

5* 1 5 1 - *

-* 1 3 5 2 *

" - 1 3 1 2 *

CGLOBAL 1 1 7 1

41 1 5 1 3*

42 1 3 1

. . .43 1 3 1 L T.

'.... J IS'S WERE USED' LOADTING THE DATA ....
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TRIGA - PFEE. FLOOD ORJIRSTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR. THOSE UNITS
HILTI I D

UTILIZED IN[ THIS PROELEM

EEGI ON

UHI T

TRIGA FUEL (SMEARED)

1 C'[LINDEP 10 1 PADIU1S - 3. D-6'3 +2 - H S.9DR

a.28 III WIDTH / 0.18 IN THICNIIESS DIVIDER CENTER STACK (SEALED)

I ,UBOID S I +C = 4.-'672 -X = -4.267'

----- UNIT

3.30 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK (SEALED)

1 TUBOID H 1 +-2: 4.2C72 -E - -4.2672

-z- 1.R0000E-DS CEUTEPLINE IS AT .

+5 = 0]711CR -Y-= 0.07000, +' - 74 .,90 -'g - -8.255C

+y = H.RE9S -5 0.L00 + = 74.290 -Z = -8D550

U N IT

SEALED CANISTER

1 CYLINDER

HOLE I•UlBER

- CYLINDER

3 ,CYLINDEP

11 1 PADIUS - 3. R6'4 +Z = ERRED

1 AT X = 0.0000 Y - 0.00000

1 1 RADIUS - 4. 1275 (. = 03. 5ERR

3 1 RADIUS = 4.12T *275 - 74.2-0

0. U0000

R. 55OHI0

-1 .27TE

-H. 2550'

CEIITERLIIE IS AT X - 0.0001R0

IS UIIIT NUMBEP 1

CENTERLINE IS AT E = 0'.00fDOB

CENTERLINE IS AT X - S.fD0R00

y - H. CCC0H

Y = O. (,9C ,

"y _ '' Li ,l~ltl[

- UNIT 15

TRIGA ELEMENTS III TOP OF 3.33 IN X1 3.38 I1 OPENING (SEALED)

I CUBOID 2 1 + 4 = 4.2672 - = -4.u672

HOLE IR!MBEH 2 AT X = 0.01010 2 - 0.13970

4.-267'

I'i. I5 t.I J0 .

-Y = -I.2TU2 +Z -

IS .UNIT NUMBER. 7

74 . 9OB -Z = --. 2E55

TRIGA ELEMENTS III BOTTOM OF 3.38 INI 2 7.30 IN

1 CUBOID 1 I. - I.2'.T

HOLE II3IIBER. 3 AT K - S. RhR

- -- UNIT

OPEIIING SEALED)

-2 -4O.272 +0

"[ =--.13970 I

1I

4 . "C 72R'

i. A - 1, l0

-Y = -4 .2073 +- - 74.290

IS UWIT NUMBER 7

-Z - -R.2550
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TRIGA - PREF. FLOOD CANIISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
HUM IOREGION

----- UNIT 12

TRIGA ELEMENTS IN BOTTOM4 RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 3 1 + = 4.2672 -Y = -4.2672 ' 2 = 42672

HOLE NUMBER 4 AT X = 0.13970 y =-). 13P70 2 = 0.0050

----- UNIT 13

TRIGA ELEMENTS IN TOP RIGHT OF 3.38 II X 3.38 IN OPENING (SEALED)

1 CUBOID 3 1 +2 = 4.2672 -x -4.2672 +Y = 4.2672

HOLE NUMBER 5 AT X = 0.13970 Y = 0.13970 Z = 0.00000

----- UNIT 14

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 3 1 +X = 4.2672 -X = -4.2672 +Y = 4.2672

HOLE NUMBER 6 AT X =-0.13970 Y =-6.13970 Z = 0.00000

----- UNIT 15

TRIGA ELEMENTS IN TOP LEFT OF 3.38 IN X 3.38 IN OPENING (SEALED)

Y = -4.2-72 ±7 = 74,298

C UNIT NUMBER 7

-Z = -R.255n

-i = -4.2672 +Z = 74.290

IS UNIT NUMBER 7

-Z = -8.2550

-Y - -4.2672 +Z = 74.290

IS UNIT NUMBER 7

-Z = -8.2550

I CUBOID 3 1

HOLE NUMI4BER 7

+2 = 4.2672 -X = -4.2672 +Y = 4.2672 -Y = -4.2672 +=

AT X -- 0.1397C6 Y = 7.13070 1 = 0.0000U IS UNIT N1UMBER 7

74.290 -Z = -8.2655

UNIT 16

TRIGA BASKET 3.38 IN X 3.38 IN CENTER OPENING (SEALED)

I CUBOID 3 1 +X = 4.2672 -x = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z = 74.290 -Z = -8.2550

CENTER COLUMN OF THREE OPENINGS W/

I ARRAY NUMBER 1 +0

2 CUBOID 5 1 +2

----- UNIT 20

0.28 IN PLATE (SEALED)

4.2672 -X = -4.2672

4.9784 - -= -4.9784

EXTERNAL TO LATTICE I

'Y = 13.513

+Y = 14.224

-Y - -13.513 +Z = 74.290 -Z = -8.2550

-Y - -14.224 +Z = 74.290 -Z = -8.3550
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TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NHU ID

----- UNIT 21 EXTERNAL TO LATTICE 2

LEFT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN PLATE (SEALED)

1 ARRAY INU4BER 2

' 0UBOID 5 1

4. :(7-72

4.2072

= -4.2C72 +7 = 8.8392 - .- -8.83-2 +Z = 74.200 -Z = -e.2550

= -4.5720 +Y = 9.1440 -= -9.1440 Z = 74.290 -Z = -8.7550

RIGHT OUTSIDE COLUMN OF TWO OPENINGS W/ ). 12 IN

UNIT 22 EXTERNAL TO LATTICE 3

PLATE (SEALED)

= -4.2672 +Y = 8.8392 -Y = -8.8392 +Z = 74.290 -Z

-x = -4.2672 +Y = 9.1440 -Y- -9.1440 +Z = 74.290 -Z

1 ARRAY NUMBER 3

2 CUBOID 5 1

+X

+ ;'i

4.7672

4.5720

-8.2550

-8.2550

UNIT 30 -

NAC-LWT TRIGA BASKET (SEALED)

I CYLINDER

HOLE N1UMBER

HOLE NIUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

3

10

S

7

S

8

S

N

1 RADIUS

AT X

AT X

AT N

I RADIUS

I RADIUS

1 RADIUS

I RADIUS

I RADIUS

I +::

17.100)

. o00000

-9. 24 57

q. 24 57

33.4C5

36.519

49.223

40.822

49.022

+Z=
+y =

y2 =

+2 =

+7

+Z =

'Z

74.290

0.00000

0O. 00000

0. 00000

74.930

74.930

74 . 931)74.8230

74 .930

-49. 822

-Z = -8.2550 CENTERLINE IS AT

Z = 0.00000 IS UNIT NUMBER

Z = 0.00000 IS UNIT NUMBER

Z = 0.00000 IS UNIT NUMBER

-Z = -8.8900 CENTERLINE IS AT

X = 0.00000

20

21

22

n .O~c)O0nC

Y = 0.00000

-Z

-Z

-Z

-Z

+y

=-8,8900

= -8.8900

= -9.8900

= -8.8900

= 49.822

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -49.822 -'=

0.00000

0. 00000

0.00000

74.930

Y

Y

Y

Y

Y

-Z

U. U0G0 U

0. 00000

0. 00000

0.00000

U.O 0000

-8. 89050

-- UNIT 41

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

1

2

4

I

I

I

RADIUS

R-ADI US

RADIUS

0.67310

u.71120

'7. 71120

28.575

29.575

43.480

-Z

-2

-Z

= -28.575

= -28.575

= -33.040

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

0.00000

0. 00000

0. 0)0000

Y

Y

Y

0. 00000

0.00000

0. 00000

NAC International 6.-66-136



NAC-LWT Cask SAR
Revision 42

November 2014

MEDIA BIAS
HUM I DREGION

TRIGA - PREF. FLOOD CASIISTEP

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZES IN THIS PROBLEM

----- UNIl T 45 -----

+' = 4.2672 -Z = -4.2,72 +Y = 0.71120 -Y = .UCKS" +Z

DIVIDER CENTER STACK

I CUSOID 43 .48:0 -Z = -33.040

----- UNIT 46 ....

DIVIDER OUTSIDE STACK

1 CUBOID 5 1 u: = 4.2672 -X = -4.2r72 +Y - 0.60960 -Y = 0.00000 +Z 43. 48j -Z = -33.040

----- UNIT 80)

SIMPLIFIED LID STRUCTURE NAC-LWT

1 CYLINDER

2 CYLINDER

3 CUBOID

5 1 RADIUS

9 1 RADIUS

9 1 +2

36.519

49. 822

49.822

+Z =

+Z =

-X =

14.135 -Z

14.135 -Z

-49.822 +2

-14.135

-14.135

49.822

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y = -49.822 +2

5.00000

14.135

Y

Y

-Z

= 0.00000

= 0.00000

= -14.135

UNIT 81 -----

SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT

I CYLINDER 7 1 RAPIUS = 26.353

2 CYLINDER 5 1 PLADIUS = 36.619

3 CYLINDER 9 1 RADIUS = 49.822

4 CUBOID 9 1 +X = 49.822

3.8100

13.970

13. 970

-49. 822

-Z

-Z

-Z

+Y

-3. H8104

-12.700

-12.700

49. 822

CENTERLINE IS AT S

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y = -49.822 +Z

0. (000n0

0. 00000

13.970

Y

Y

Y

-Z

= 0.0000

= 0.00000

= 0.00000

= -12.700

..... UI....... 0 .... GLOBAL .......T 20........
----- UNIT 82 EXTERNAL TO LATTICE 20 -----

STACK OF 5 BASKETS IN CASK

I ARRAY NUMBER 20 +2 = 49.2322 -4.82 = 49.822 -Y = -49.822 ' 23(1.87 -Z = -221.30

UNIT 411 -----

TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT

1 CYLINDER 3 S RADIUS = 0.80518 +Z

HOLE NUMBER 12

- CYLINDER

AT X = 9.38000E-02 Y

1 PADIUS = 0.95250 +Z

43. 480

. 0040O

43.480

-Z = -33.040 CENTERLINE IS AT X. n. 13(101(,0

Z - 0.00000 IS UNIT NUMBER 41

-Z - -33.040 CENTERLINE IS AT X - 0.(0000

Y = 8.800000

Y = 0.00000
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PEG ION

TRIGA - PREF. FLOOD CANI.STER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED INI THIS PROBLEM
NU N I D

----- UNIT 412

TPIGA FUEL ELEMENTS IN AL TUBE, LEFT

I CYLINDED 3 1 RADIUS = 0.8051E 4 = 43.4,0

HOLE NUMBER 13 AT S =-9.30000E-0S Y = 0.00000

- CYLINDER C 1 RADIUS 0.95250 += 43.480

-Z = -33.040

Z = 0.00000

-Z - -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CEN4TERLIINE IS AT

S= 0.000

41

X - 0..00000

= 0. 00"C

Y = 0.00000

UNIT 413

TRIGA FUEL ELEMENTS

1 CYLINDER

HOLE NUMBER

2 CYLINDER

TRIGA FUEL ELEMENTS

I CYLINDER

HOLE NUMBER

2 CYLINDER

IN AL TUBE, TOP

3 1 RADIUS = 0.80518

14 AT X = 0.00000

6 1 RADIUS = 0.95250

+Z = 43.480 -Z = -33.040

Y = 9.38000E-02 Z = 0.00000

+Z = 43.480 -Z -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

- 0.00000

41

X - 0.)00000

Y = 0.00000

Y = 0.00000

UNIT 414

Ili AL

3 1

15

6 1

TUBE, BOTTOM

RADIUS = 0.8P516

AT X = 0.00000

RADIUS = 0.95250

+2

Y

+Z

= 43.480

43. 38000E-'2

= 43.480

-Z

Z

-Z

= -33.040

= 0.00000

= -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

= U.0000

41

X = 0.00000

Y = 0.00000

Y = 0.00000

UNIT 415 -----

TRIGA FUEL ELEMENTS IN AL TUBE, TOP RIGHT

I CYLINDER 3 1 RADIUS = 0.8.518 I += 43.480 -Z = -33.040

HOLE NUMBER 16 AT X = 6.62000E-02 Y = 6.62000E-05 Z = 0.00000

2 CYLINDER 6 I RADIUS = 0.95520 +Z = 43.460 -Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

= 0.00000

41

= 0.0n000

Y = 0.00000

Y = 0.00000

UNIT 410 -----

TRIGA FUEL ELEMENTS

I CYLINDER

HOLE NJUMBER

2 CYLINDER

IN AL TUBE, TOP LEFT

3 1 RADIUS = 0.8051e +1 = 43.460

17 AT '.: =-.6(2000E-02 S = 6.620OE-0

C 1 RADIUS = 0.95250 +Z 43.480

-33.040

0.00000

CEJITERLINE IS AT E - 0.000D0

10 UNIT NUMBER 41

Y = 0.00000

y = 0.10000-Z - -33.040 CENTERLINE IS AT X = 0.00000
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MEDIA BIAS
NUNG I DBEG I ON

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 417 -----

TRIGA FUEL ELEMENTS IN

I CYLINDER

HOLE NUMBER

2 CYLINDER

3

18

6

AL TUBE, BOTTOM RIGHT

I RADIUS = 0.90518 +z

AT X = 6.62000E-U2 0

1 RADIUS = 0.95250 +Z

= 43.4,0 -Z = -33.040

=--.62000E-02 Z = C.00000

= 43.480 -Z = -33.040

----- UNIT 418 -----

- 43.480 -Z = -33.041)

F-. 2000E-02 1 . ORSON

= 43.480 -Z -33.040

CEIITEFLIIIE IS AT X = 0.00U000

IN UNIT NUMBER 41

CENTERLINE IS AT S = 0.00000 Y= . 00050

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT

1 CYLINDER 3 1 RADIUS = 0.80518 +2

HOLE NUMBER I9 AT Y =-6.62000E-02 T

CENTERLINE IS AT X = 0.010)NU1

IS UNIT NUMBER 41

CENTERLINE IS AT S = 0.00000

N. 00000

0. 000002 CYLINDER r I RADIUS = 0.95250 +

0
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P E,1 ON

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED III THIS PROBLEM
HUM I S

---- S U1IT 4-2

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM OPENING

I CUBOID 3 1 +I = 4.1529 -! - -4.1529

HOLE NUMBER 36 AT X = -2.8576 Y - -2.8576

HOLE NUMNIBER 37 AT X =-0.95250 Y - -2.8576

HOLE SlUMBER 38 AT S': = n.95250 Y = -2.8576

HOLE NIBVBER 39 AT X = 2.8576 Y = -2.8576

HOLE NUMBER 4A AT S = -2.8576 Y =-0.95250

HOLE IIUI4BEB 41 AT X =-0. 95250 Y .- R. 9525B

HOLE NUMBER 42 AT ' = 0.-515.') Y --. 95250

HOLE NIUMBER 43 AT X = 2.857L Y =--.95250

HOLE NUMBER 44 AT .'- = -2.3576 Y = 0.95250

HOLE NUMBER 45 AT X =-0.95250 Y - 0.95250

HOLE NUMiBER 46 AT = 0.95'50 = 0.95250

HOLE INUMBER 47 AT X = 2.8576 Y - 0.95250

HOLE NI.MBER 48 AT S = -2.8576 Y l2.8576

HOLE NUMBER 49 AT X =-0.9525(i = 2.8576

HOLE ILBIBER 50 AT S = 0.9525 Y - 2.8576

HOLE NUMBER 51 AT X = 2.857 2= 2.S'7(

- CUBOID 5 1 +2 4.1529 -1 = -4.1529

-Y = 4.1529 -I - -4.1529 +Z = 43.480

Z = 0.00000 IS UNIT NUMBER 415

Z = O000O0 IS UNIT NUMBER 413

Z = 0.00000 IS UNIT NUMBER 413

Z = O.OOO00 IS UNIT NUMBER 416

Z = 0.0000o IS UNIT NUMBER 411

Z = 0.00000 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT NUMBER 416

Z = 0H00000 IS UNIT NUMBER 412

Z = 0.0000i0 IS UNIT NUMBER 411

Z = 0.00000 ES UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 418

Z = 0.00000 IS UNIT NUMBER 412

Z = 0.00000 IS UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 414

Z = 0.00004 IS UNIT NUMBER 414

Z = 0.,000D IS UNIT lUMBER 418

+Y = 4.1529 -Y = -4.1529 *Z = 43.410

-0=--33.040

-Z = -33.54')

0
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REGION

THIGA - PREF. FLOOD CAIJISTER

MEDIA BIAS GEOMETRY I'ESCRIRTION FROP THOSE UNITS UTILIZED IN THIS PROBLEM
NUM IDE

UNIT 422 -----

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP OPEHING

I CUBOID 3 1 .:': = 4.1529 -. = -

HOLE N1UMBER 52 AT X = -2.U576 Y -

HOLE NUA4BER 53 AT X =-6.95250 S = -

HOLE IIU14BER 54 AT X = 0.95250 ' -

HOLE NUMIBER 55 AT X = 2.957 = -

HOLE NUMABER 56 AT X = -2.857R Y --

HOLE NUMBER 57 AT S =-5.95256 U -- 0

HOLE NUMBER 58 AT S = 0.95250 Y =-E

HOLE NUMBER 59 AT X = 2.8576 U =-G

HOLE NUMBER 60 AT S = -2.8576 Y = 0

HOLE NUMBER 61 AT X -- 0. 95250

HOLE NUMBER 6E2 AT , = 1.952511 Y =

HOLE NUMBER 63 AT Z = 2.8576 Y - 0

-4.I529

-2.6576

2. 3E76

-2.6576

-2.61.74

*.95255

*. 95250

.95250

.95250

q.95250

I.50256

.95250

2.e576

2.8576

2.8576

2.8576

4.1529

Y = 4.1529 -Y = -4.1529 +Z = 43.465

Z = 0.00000 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT NUMBER 413

I = 6.60606 IS UNIT NU4MBER 413

I = 6.66660 IS UNIT NU•IIEP 414

Z = 0.00000 IS UNIT NUMBER 411

Z = 0.00000 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT LNUMBER 416

Z = 0.00000 IS UNIT NUMBER 412

Z = 0.00000 IS UNIT NUMBER 411

Z = 0.00000 IS UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 418

Z = 0.00000 IS UNIT NUMBER 412

Z = 0.06000 IS UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 414

Z = 0.00000 IS UNIT NUMBER 414

Z = 0.00000 IS UNIT NUMBER 418

+f = 4.1529 -Y = -4.1529 +Z = 43.480

-Z = -33.040

-Z = -33.040

HOLE N.UMBER 64

HOLE NUMBER 65

HOLE NUMBER 66

HOLE NUMBER 67

2 CUBOID 3 1

AT X = -2.8576

AT S =-0.95250

AT S 0.95250

AT X 2.8576

+X = 4.1529

y =

y =

y =

_X - -
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REGI Oil

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCFIPTION FOP THOSE UNITS UTILIZED IN THIS PROBLEM
[JUN I D

UNIT 423

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM LEFT OPENING

1 OUBOID 3 1 +5 = 4.1529 -x = -4.1579

HOLE NUMBER E8 AT y = -Z.8576 T = -2.8576

HOLE HUMBER 69 AT X =-0.95250 Y = -2.8576

HOLE NUMBER 70 AT X = 0.95250 Y = -3.H57H

HOLE NUIIBER 71 AT X = 2.857G Y = -2.857H

HOLE NUUMBER 72 AT :: = -2.8576 Y =-B.95250

HOLE NUMBER 73 AT S =-0.95250 Y -- 0.95250

HOLE NUMBER 74 AT X = 0.95250 Y =-0.95250

HOLE INUMBER 75 AT X = 2.8576 Y =-0.95250

HOLE NUMBER 7f AT X = -2.8576 Y = 0.95250

HOLE INUMBER 77 AT X =-0. 9525) Y = -. 95250

HOLE NOUMBER 78 AT *.' = 0.95250 Y = 1-.95250

HOLE NUMBER 79 AT X = 2.8576 5 - 0.95250

HOLE NUMBER 80 AT X w -2.8576 = 2.857H

HOLE NUMBER 81 AT Y =-0.95250 S = 7.8576

HOLE NIUMBER HZ AT S = 0.95250 Y = 2.8576

HOLE NUMBER 83 AT X = 2.9576 4 = 2.8576

- CUBOID 3 1 i-= 4.1529 -x = -4.1529

'Y = 4.1529 -Y = -4.1529 +Z = 43.450 -Z =-33.040

Z = 0.00000 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT NUMBER 413

7 = 0.HUSU0 IS UNIT lUMBER 413

Z = 0.00000 IS UNIT NUMBER 41C

Z = 0.00000 IS UNIT NUMBER 411

Z = 0.00000 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT NUMBER 416

Z = 0.00000 IS UNIT NUMBER 412

Z = 0.0000.B IS UNIT NUMBER 411

Z = 0.0000U IS UNIT NUMBER 417

Z = .400000 IS UN•T NUMBER 418

7 = 0.00000 IS UNIT NUMBER 412

Z = 0.00000 IS UNIT HUMBER 417

Z = 0O00BBO IS UNIT NUMBER 414

Z = 0.00000 IS UNIT NUMBER 414

Z = 0.00000 IS UNIT NUMBER 418

+Y = 4.1529 -Y = -4,1529 +Z = 43.480 -Z = -33.040
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TRIGA - PREF. FLOOD CANISTER

GEOMETPY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
HUM I DREGION

'UHIT 424

AL TUBES WITH TOILA FUEL, IN FUEL INSERT, TOF LEFT

1 CUBOI D

HOLE NUMBER

HOLE NUMBER

HOLE N.U5MBER

HOLE H0.1MBER

HOLE NUMI-BER

HOLE NUMBER

HOLE NUMBER

HOLE NUMIBER

HOLE NUNI•I E R

HOLE NUMBER

HOLE NUMBER

HOLE NUM4BER

HOLE NUMBER

HOLE HINMBER

HOLE INUMBER

HOLE NUMBER

- CUBOID

3

84

85

86

87

88

89

qI)

91

12

93

94

95

9E

97

98

ý9

a +E = 4.152q

AT X = -2.8576

AT X =-0.95250

AT X = 0.95250

AT X = 2.8576

AT 2 = -2.8576

AT 2 =-0.95250

AT X= 0.9520

AT 2': = 2.8579

AT X = -2.8576

AT v =-0.95250

AT 0. = .095250

AT I = 2.8576

AT I = -2.8576

AT X4 =-0.95250

AT I = 0.95250

AT I' = 2.857K

OPENING

- -4.1529

- -2.857C

- -2.8576

= -2.e576

- -2.8576

-- 0. 95250

=-0. 9525')

=-0. 95250

-- 5.95250

= 0.95250

- 0.95250

- 0.95250

- 2.8576

- 2.8576

- I.8576

= 2.-576

+Y = 4.1529

7 = 0.00000

Z = 0.000(0

Z = 0.00000

2 = 0.00888

Z = 0.0000H

Z = 0.00000

Z = 0.OH0

Z = 0.H0000

Z = O.O0OO0

z = 0.0o0oo

Z = 0.80000

Z = 0.00000

Z = 0.0H000

Z = 0.00000

Z = 0.00000

Z= 0.0000

-Y = -4.1529

IS UNIT IIMBER

IS UNIT NU4BER

IS UNIT NUMHER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT HUMBER

IS UNIT 141BER

IS UNIT HUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUM1BER

.z =

415

413

413

416

411

415

416

412

411

417

418

412

417

414

414

418

43.480 -Z - -33. 040

3 1 +2 = 4.1529 -2 - -4.1529 +Y = 4.1529 -Y - -4.1529 +2 43.490 -Z 8-3.040
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REGION

TRIGA - PFEF. FLOOD CANIISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
lUM I D

-U IT 425

AL TUBES WITH TRIGA FUEL,

I CUBOID 3 1

HOLE IUM4EER 10S

HOLE NUMBER 101

HOLE NUMFBER 102

HOLE NLUMBER. 103

HOLE NU1MBER 104

HOLE lUMBER 105

HOLE NUMBER 1U0

HOLE NUM4BER. 17

HOLE ILNS4BER 108

HOLE NUMBER 109

HOLE 1NUMBER 110

HOLE INUMBER ill

HOLE NUMBER 112

HOLE NUMBER 113

HOLE lUMBER 114

HOLE NUMBER. 115

IN FUEL INSERT, BOTTOM RIGHT OPENING

= 4 . 1529

AT X = -2.8576

AT X =-0.95250

AT X = 0.95250

AT - = 2.857r

AT V -. 8576

AT X =-R.H9525R

AT X = 0.9525C-

AT X 2.8576

AT X = -2..57B

AT X =-0.95250

AT Y = 0.952550

AT S'ý = 2.8576

AT X = -2.8576

AT V =-0.95251S

AT S = 0.95250

AT X = 2.857R

-4.152q

-2. 8576

-2. 8516

-2.8576

-2.8576

-0. 95250

-R . 95250

-0.95250

-0. 95250

0.95250

0.95250

0.95250

0.95250

2.8576

2.8576

2. k576

2.857(

+Y = 4.1529

z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0. 00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.0000

Z 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.B0000

- -4,1529

IS UNIT IIUMBER

IS UNIT NUMBER

IS UNIT UOMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUM1BER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUM•BER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUM4BER

IS UNIT NUMBEP

ýZ = 43.480

415

413

413

416

411

415

416

412

411

417

418

412

417

414

414

418

-I - -33.040

2 -UBOID 3 1 +V = 4.1529 -Y ý -4.1529 +Y = 4.1529 -4,15029 +Z = 43.460 -2 - -33.0RA
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MEDIA BIAS
IIUM I DREGION

TRIGA - FREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

U1IT 426

AL TUBES WITH TRIGA FUEL,

I -UFOI6D 3 1

HOLE NUMBER 116

HOLE NUIMIBER 117

HOLE NUMBER 11E

HOLE NUMBER 11I

HOLE fNUMBER ISO

HOLE NUMBER 121

HOLE NUMBER 122

HOLE NUMBER 123

HOLE NUMBER 124

HOLE NUMBER 125

HOLE NUMBER 126

HOLE NUMBER 127

HOLE NUMBER 128

HOLE NUMBER 129

HOLE NUMBER 130

HOLE NUMBER 131

CUBOID 3 1

IN FUEL INSERT, TOP

+X = 4.1520

AT X = -2.8576

AT 3 =-0.9525B

AT 2 = 0.95250

AT X = '.857C

AT X = -2.8570

AT 3 =-B.95250

AT N = 0.95250

AT X = 2.8576

AT X = -0.8576

AT X =-0.95250

AT S = 0.95250

AT X = 2.8576

AT X = -2.8576

AT " =-B.95250

AT X = 0.95250

AT X = 2.8576

+X = 4.1529

RIG3HT OPENIN1G

= -4.1529

3 = -2.8576

Y = -2.857C

Y = -2.8576

Y = -2.8576

Y =-0.q5250

Y =-905250

Y =-B.95250

Y =-0.95250

Y= 0.95250

y= 0.95250

Y = 0.95250

Y = 0.95250

Y = 2.8576

Y = 2.8576

3 = 2.8576

Y= .8576

-X = -4.1529

9'j =

z0=

Z=

Z=

Z=

Z=

Z=

Z=

z =

Z =

Z=

Z=

Z=

Z=

Z=

Z =

Z=

÷y

4.1529

0.00000

B. 00000

0.00000

0. 00000

0.00000

0. 0B000

0.00000

0. 00000

o. o0oo'

0.00000

0.00000

0.00000

0. 00000

0. 00000

0. 00000

4.1529

-i - -4.1529

IS UNIT NUMBER

IS U14IT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUI4BER

IS UNIT NU4BER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NU-IBER

IS UNIT NUMBER

-Y = -4.1529

+7Z -

415

413

413

41 -

411

415

416

412

411

417

418

412

417

414

414

41e

+Z -

43.4ý0 -O = -33.040

43.480 -Z = -33.040

---- UNIT 430 ----

FUEL INSERT IN, CENTER OPENING

I CUBOID 3 1 +3 = 4.2072 -3 = -4.2C72 +Y = 4.2672 -4.2672 +Z - 43.4e0 -Z = -33.040

UNIT 431 -----

FUEL INSERT IN, BOTTOM OFENING

1 CUBOID 3 1 +3 = 4.2672 -x = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z - 43.480 -Z = -23.040

HOLE .NUMBER 132 AT X = 0.00000 3 =-0.11430 Z = 0.00000 IS UNIT NUMBER 421

NAC International 6.6.6-145



NAC-LWT Cask SAR
Revision 42

November 2014

RED I ON

TRIGA - PREF. FLOOD CAIIISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED III THIS PROBLEM
NUT4 I D

UNIT 432 -----

FUEL INSERT INI, TOF OPENING

I CUIBOID 3 1

HOLE NIJ4BER 133

+A = 4.2072

AT 2 = 0.00000

-: = -4.2.72 +Y = 4.26E72 -, - -4.2472 +Z =

Y = 0.11430 Z = U.00000 IS UNIT NUMBER 422

43.480 -Z - -33.040

UNIT 433

FUEL INSERT IN, BOTTOM LEFT OPENING

I CUBOID 3 1 +2 = 4.2471

HOLE IVUJBER 134 AT 0 -S.1143B

FUEL INSERT IN, TOP LEFT OPENING

I CUBOID 3 1 +X = 4.2372

HOLE NUMBER 135 AT 0 =-U.1430

-X = -4.2672 +Y 4.2672

Y =-0.11430 Z = 0.000

-Y 472 ÷. -

IS UNIT NUMBER 423

43.480 -Z = -33.040

UNIT 434

-X = -4.2672 +Y = 4.2672

Y = 0.11430 Z = 0.0000c,

- = -4.2672 +Z =

IS UNIT NUMBER 424

43.480 -Z = -33.040

UNIT 435

FUEL INSERT IN, BOTOM RIGHT OPENING

0 CUBOID 3 1 +X = 4.2672 -2 = -4.2672 +Y = 4.2672

HOLE NUMBER 136 AT 0 = 4.11430 Y =-0.11430 Z = 0.00000

-Y - -4.2672 +Z =

IS UNIT NUMBER 425

43.480 -Z = -33.040

UNIT 430

FUEL INSERT IN, TOP RIGHT OPENING

I CUBOID 3 1 +0 = 4.2172 -X = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z - 43.480

HOLE NUMBER 137 AT 2 = 0.11430 Y = 0.11430 Z = 0.0000 IS UNIT NUMBER 426

-Z = -33.040

UNIT 440 EXTERNAL TO LATTICE 41

CENTER COLUMN OF THREE OPENINGS

1 ARPAY NUMBER 41 +0 = 4.2672 -2 = -4.2672 +0 = 13.513

CUBOID 5 1 +0 = 4.9784 -4 = -4.9784 +Y = 14.224

.13.513 +Z - 43.480 -Z = -33.040

14.224 +Z = 43.480 -Z = -33.040
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REGION

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

----- U1NIT 441 EXTERNAL TO LATTICE 42 -----

LEFT OUTSIDE COLUBSI OF TWO OPENINGS

I ARPRAY NUMB.ER 42

2 CUBOID 5 S

+3 = 4.2672 -X = -4.2672 +Y = 8.e392

+X = 4 .27 -X' -4.6080 +Y = 9.1800

-Y - -8.8392 -z = 43.480

-Y - -9.18O +Z3 - 43.480

-Z = -33.040

-Z = -33.040

UNIT 442 EXTERNAL TO LATTICE 43

RIGHT OUTSIDE COLUI'S OF TWO OPENINGS

1 APRAY NUMBER 43 + = .2672

2 CUBOID 5 1 + = 4.O80

96 TRIGA FUEL ELEMEIIITS IN EACH LWT BASKET

I CYLINDER 3 1 RADIUS = 17.150

HOLE NUMBER 138 AT X = 0.00000

HOLE NIJMBER 139 AT X = -9.2457

HOLE NUMBER 140 AT X = 9.2457

2 CYLINDER 5 1 RADIUS = H8.910

3 CYLINDER 7 1 RADIUS = 33.465

4 CYLINDER 5 1 RADIUS = 36.519

5 CYLINDER 8 1 RADIUS = 49.223

6 CYLINDER 5 1 RADIUS = 49.822

7 CUBOID 9 1 +x = 49.82'

NAC International

= -4.2r72 +Y = 8.8392

-X = -4.672 *Y 9.18S0D

----- UNIT 450 -----

-Y -0.0302 +3 = 43.4R0 -Z = -33.040

Y --9.1000 + = 43.480 -Z = -33.040

+Z = 43.485

Y = 0.00000

Y = 0.00000

Y = 0.00000

+Z = 43.485

+Z = 43.485

-Z = 43.485

+Z = 43.485

+Z = 43.485

-X = -49.822

-Z

-Z

+Y0

-33. 045

0.00000

0. 00000

0. 00000

-33.045

-33.045

-33.045

-33.045

-33.045

49. 822

CENTERLINE IS AT :': = 0.0.+C00

IS UNIT NUMBER 440

IS UNIT NUMBER 441

IS UNIT NUMBER 44'

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT : = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT 3 = 0.00000

-Y - -49.822 +Z = 43.485

Y= 0.00000

Y= 0.00000

Y= 0.00000

Y = 0.00000

Y = 0.00000

y 0.00000

-Z = -33.045
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TRIGA - PREF. FLOOD CANI1STER

UNIT ORIENTATION DESCRIPTION FOR ARRAY I

I LAYER 1, K COLU.IN I TO 1 LEFT TO RIGHT Y ROW I TO 5 BOTTOM TO TOP

11

5

16

5

In

UNIT ORIENTATION DESCRIPTION FOR ARRAP 2

Z LAYER 1, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

1.2

13

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3 -------

Z LAYER 1, X ,OLLT4JI I TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

14

6

15
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TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2-

Z LAYER I, N COLUMN I TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

61
Z LAYER 2, X COLUIN I TO I LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

30
Z LAYER 3, X COLUMN 1 TO I LEFT TO RIGHT Y ROW I TO 1 BOTTOI TO TOP

450

S LAYER 4, 5 COLUT-NY 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

45n
Z LAYER 5, 5 COLUMN 1 TO I LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

450
Z LAYER 6, X COLUMJN 1 TO I LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

30
Z LAYER 7, 5 COLUPOJ I TO I LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

so

UNIT ORIENTATION DESCRIPTION FOR ARRAY 41

Z LAYER 1, X COLUNI I TO I LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

431

45

430

45

432
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TRIGA - PREF. FLOOD CANIISTER.

------UNI ORIENITATIONI DESCRIPTION1 FOR. ARRAýY 4-2---

LAYER 1, X COLUMN 1 TO 1 LEFT TO FIGHT 2 ROW 1 TO 3 BOTTOM TO TOP

435

46

436

UNIT ORIENTATION DESCRIPTION FOR ARRAY 43

1, X COLUMN 1 TO 1 LEFT TO RIGHT Y POW 1 TO 3 BOTTOM TO TOP7 LAYER

433

434

TOTAL MIXTURE VOLUMES
MIXTUPE TOTAL VOLUME MASS(G)

I 2.34271E+04 CM :3 !.48384E+05
2.72718E+)3 CM 3 2.-D06IE+04

3 2.30497E+05 CM'.3 2.30076E-15
4 R.86453E+G3 CM-'3 3.48789E+04
5 R.81739E+05 CM-3 5.3993HE+06

6 i.79275E+U4 CM":3 84400E+04
7 9.67892E+05 C1"43 I.G9798E+07

8 1.35931E+06 CM -3 1.35683E-14
9 I.16111E+06 CM "3 1.15899E-14
20 3.60792E+04 CM 3 6.7'616E+04
11 3.00U93E405 CM+"3 2.99744E+00

BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ C 10'S WEPE USED INI KENO-V BEFORE TRACKING

........ 0.010110 MINUTES WERE USED PROCESSING DATA.

VOLUIIE FRACTION OF FISSILE MATERIAL IN THE CORE= 1.32543E-12

STAPRT TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
Y= 1. 7S00CE+ 1 -E>-I.700'30 +T= 1.70000E+01 -Y=-1. 75O0E+01

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TUPIIED OFF

0.046S 0 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.05333 MINUTES.

+Z= 2. 00000E+02 -Z=-?.00,S00EE02
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TPIGA - PPEF. FLOOD CANISTER

GEIEPJ.TION
GENEPATION K-EFFECTIVE

hEllO MESSAGE NIJHBER K5-13i
1 9.12272E-0I

KENO MESSAGE NUIMBER NK-i3k
2 P.97578E-SI

KEN4O MESSAGE MP4BER X5-132
S 9. C6507E-01

4 9.060092E-1
S 9.13258E-SI
N 9.41285E-0 1
7 9.250605E-08

8 6.75864E-Oi
1' s.17508E-01

I0 9.05691E-01
15 9.05332E-0I
12 9.08428E-SI
13 9.33723E-01
14 9.37258E-OI
15 9.35896E-01
IE 8.783059F-I
17 8.82510E-G1
10 9.14908E-GS
1 9 R.74650E-01
20 19229E-G0
21 9.G5493E-01
21 q 22732E-01

23 9.:33108E-n
24 .-4 888OE-01
25 q. 28723E-01
26 I.06127E-01

9 03149E-01
78 9 .06903E-01

- 31051E-01
30 8.78445E-01
31 8.91480E-01
32 9.22563E-01
33 9.18055E-01
34 9.29423E-01
35 9.1658BE-01
36 9.31661E-01
37 8.97653E-01
38 9.13426E-_1

39 9.51547E-01
40 9.05553E-0I
41 R.94125E-01
42 q.15771E-0I
43 ý*8.8163E-01
44 8.99240E-01
4 *5 q.1140OE-01
4c 8.77056E-01
4 7 9 37693E-01
4 P 8.8130E-01
49ý 9.43464E-01
50 q 02860E-01

5 924351E-Gi
q . 30765E-G1

5_3 _.90087E-6i
54 1 u*95261E-01
50 9.11013E-01
56 9.27266E-C1

57 9.14924E-01
58 9.05747E-01
59 q.70181E-('i
60` 113601E-01

ELAPSED TIME
MINUTES

WARS I1G .... Of HLY
6.13333E-('2

WMA-RI 1OG .... ONLY
6.58333E-52

WAR!I I NG .... ONLY
7. 05010UE-02
7. 5000IE-0Y
7. 96667E-02
8.41667E-52
P. 96P67E-52
9.4 1667E-02
9. 96667E-02
1. 04333E-:0
1.09833E-01
1.14333E-01
1. 19000E-01
1.:23500E-01
1. 29000E-01
1.33667E-S0
1.38167E-01
1.42833E-01
1. 48333E-01
1.25833E-0]

1.58333E-01
1. 62833E-0i
1.67500E-01
1.72000E-SI
1.76667E-01
1.82167 E-01
1.86667E-01
1.91333E-01
1.95833E-01
20.1333E-Si
2.06000E-01
2.10500E-01
2.160PSSE-S
2.205006-01

2.25167E-01
2.29667E-01i
3. 35167E-01
2.39833E-01
2.44333E-01
2.49001-01i
2. 53500E-01
2.59000E-O1
2.636P7E-_1
2.69167E-01
2.73667E-SI
2.78167E-i1
2.82833E-01

-. 88333E-01
2.92833E-01
2.97500E-01
3.0300O6-01
3. 07500E-01
3.12167E-01
3. 16667E-01
3.22167E-i1
3. 26833E-01

3.31333F-01
3.36000E-01
3.40500E-01
3.460(06E-01

1.73383E+00
1.73933E606
1.74383E+00
1.74850E+00
1.75383E+00
1.75850E+00
1.763006E00
1.766566E'00

i.77317E+00
1.77767E+00
1.78233E+00
1.78683E61ý0
1.79233E600
9.79700E+00
1.80250E+00
1.807006+00

1. 81150 E6+ '0,
1.81700E+00
1.82167EU00
1.82617E+00
1.8303E6+-0
1.53533E6+0

AVERAGE
K-EFFECTIVE

950 IIDEPEIDENT
1. l00 (') E + I'

981 II4DEPENDENJT
1. O0000E+ 00

965 1 IIDEPENDENT
2.6065076-061

9. 3300E-01
9. 26619E-01
0. 302866-01

9.28306E-01
9.16015E-01
9.19314E-u1

9. 17612E-01
9. 16248E-6
9.15466E-01

9.17126E-01
9.18803E-01

9.20118E-01
9. 17132E-01
9.14_4EC-01
9.14829E-01
9.12465E-01
9.1134 IE-01
q. 1 1033E-01
9. 11018E-01

9. 12642E-01
.314289E-01

0.14916E-01
9. 14550E-01
9.14094E-01
9.13818E-01
9.144566-01
0.13170E-01I

9.12422E-01
9. 12760E-01
9. 129316E-0

9, 1344r,-01
9. 13541E-01
9. 14074E-01
9.13605E-01
9 . 13600E-01
9.14626E-61
9.14387E-01
9. 13867E-01
0.13915E-01
0.132576-01

9.12952E-01
9. 12916E-61
9. 12101E-01
9.1276'E-01

_9. 121376-01
9.12803E-01
9. 12596E-01
9.12836E-01
9. 131946E-01
9.12741E-01

9.12405E-0S
9. 123796-01

9. 12055E-I,
9. 12696E-01
9. 12572E-OS
9.13151E-01

9.13583E-01

9.106606-01
9.1I0756E-01
9. I0811E-61
9.10686E-61

9.1004965-019, I094E-01
9. 10945E-01

I.s 1085E-01
9.10758E-01
9. 10787E-01

9,.106156-01
0. 107706-01l
9.1I07256-01
9.1I09746-01
9.107458FU1

9. 17076E-01
9.1 0787E-01

9.107067U-01
0.1I06565-01
9. 10673E-01

9. 157156-01
9. 10736E-01

AVG K-EFF
DEVIATION

FISSION POINTS WERE
(I 101.1106 + ('(

FISSION POINTS WERE
0.00000E+00

FISSION POINTS WERE
0.0'3'00E+00'

2.0725E0-02
1.58497E-02
1.24659E-u2
9.845(06E-03
1.18820E-02
1.00467E-02
8.86557E-03
7.93656E-03
7.14168E-03
6.66988E-03
6. 31565E-03
5. 95648E-03
6.27134E-03
6.27799E-03
5 .87253E-03
6.0012E `-0'3
9.76868E-03
5.46536E-03
5. 21773E-03
5.06745E-03
5.10469E-03
4 .917916- ('3

4.72276E-03
4.55281E-03
4.38293E-03
4.26551E-03
4.30065E-03
4,22245E-03
4.09326E-03
3.96270E-03
3.071336-63

3.75339E-03
3. 68011E-03
3.60409E-03
3.50255E-03
3.55760E-03
3.47094E-03
3.42046E-03
3.33419E-03
3.31195E-03
3.24939E-03
3.173136-03

305526-03
3.I1467E-03
3.10002E-03
3.163096-03
3.10341E-03
3.10 4887E-03
3.00871E6-03
2.963736-03
3.94 5046-03
2.615056-03
2. 640426-63

2.796646E-03
2.74887E-93
0.88316E 03
2.033026-63

1.26976E-03
1.2G893E-03
I.26613E-03
I.26470,E-

44E 03
I 5883E-03

1.25274E-03

1.2495( E-03
.2 4 39E-03
'.4360E-Drj3

1.231573-03

1.237-6E-03
1.23404E-03
1.23606b-63

1.23310E-03
1.22-71E-03
I2(635E-63
1.223726-60
1 .220546-U('

MATRIX
N-EFFECTIVE

GEl6EPATED
0.6'0600 g. 6+ 00

GENERPATED
S. 0000C0+O0

GENEP.ATED

,. 00000"E+ 00
0. 0000E+O0
0. 00000E+00
0. 00000UEO0
0. 00000E+00
0. 00000E+000. 000006+00

O. 000 00 E+00
0. 00000+O-0

0. 00000E+000, O0000E+O0

0. 000006+00
0. 000000E+O+ .000006-+00

0.600000E+00
O.00000E+00

0. 00000O00

0. 00000E+00
0. 00000E+00

.,00000E+00
0. 00000E+00
0. O0000E+00
0.00OOE+00
0. O000E+00
0. 000006+00

0. O0000E+00
0.00000E+00
0. 00,000E+00

0. 00000E+000. 00000E+00

0. 00000E+00

0. 000000+00
6. 00000E+00

0. 000 0 0E+ n0
0. 00000E+00

0. 000006+00
0.00000E+00
0. 00000E+00

0. O0000E+O0
0. 000006+00
0. 000006E+ 0r,0

I. 000 00E+0
0. '00S 0000
0. 00000E+00
0. 000 O6E+ OS
0. 000006E+0

0. 00000E+00

O.O0000E+O0

0. 00000E+O0

0. ('00UOSE+00

0.000006E-+00

O. 00000E+00

0. 0006OE+06
0, 0 0000 E+ O0

0. 600000E+U0

.0 000E+00
0. 00006E+00
0. 00000E+00
'. 00006E+010,00000 IE-÷00

0.0 C60+0'.E6+C'6

0. 0000 0C+ 00
0. 000006+00

0. J ('00U 0 E+ 00
0. 000006+00

0. 0000OE+00
0. 00096E+00
n. 0000-,E+ 00

0. 000U(1E+00
O. 00000-E00
0'. ('('006E-00

O. 0000E+001

0.000006E+00

MATRIX K-EFF
DEVIATION

('00('OE06-'
0. 00000 E + 00

0. 00000-E 00
0,00 000+00
0.00006E+00
0. 000006E+000. 000066-00

0.00006E+00
0. 0000E+00
0. 0006E+00
0.00000E+ 00
0. 0000E+200
0 . 0000E+00
0. 00000E+ 00
0. O0000E+O0
0.00000E+00
0.000 0 0E,+00
0.00000E+000. 000006+00

0. 00000E+00
0.000OOE+00
0.00000E+00
0. 000OOE+000. 00000E+00

0, 0600OE+00
0.00000E+00
0.00CI000E+00
0 . 00000E+00
0.00 00E+00
0. 00006+00
0. 00000E+ 00
0. 00000E+00
0. 00000E+ 00
0. 06066E+00
0. O000UO(E+00
0.00000E+00
0. 0000E+ 00
0. O0000+00
0.,00000E+00

0. 000006+00
0. 00000I+o0
O. 00000E+00
0.000006+01'

0.O0000E+O0
0. 000006+00
0. 00000E6+00

0. 0 00n0E+O 0
'.6000006+00

0. 000006+00

O.00000E+00
0. 000006+00
0.600000E+00

0. 00000E+00
0. 00000E+00
0. 00000E+000. 000006Er00

11. OuOuOOE+O0I0. 00000E+00
0. 00000E+00
0. 00000-00

0. 00000E+00
0.0O0000E+00

0 .0000E+00
O. O00100E+00
('. C00100E+00
0.0O00006+00

0. 010:1161E + C217
0. 0 00 06E+ 00
0. 000006+00
0. 000006E+0
0I. '0'000 +0E+0

6.006006+00

0. 00U00(E+000I. (0(0006E+O'0
6. 00006E+00

0.O0000E+ )0

0I . 00000(E+130

C0,00000E+000. 000100E+00

0 . 000006400
1.0 (1(0((E6+ ('6
0 .000006+00

347
340

349
350;

351
352
353

354

356
357
356

359
360
361
362
363
364
350
366
26.7
360

9.32288E-01
9.39976E-01
A.269516-01
9.36024E-01
9.313956-01
9. 09427E-1)1
8.91230E-01
0.828376-1 ('
8.94507E-01
9.20756E-01
9.21923E-01
9.95779E-01
8.92643E- 0'1
8.92464E-0]'
9.30569E-01
9.16370E-01
9.19990E-01

p.68182E-01
-.09 71E-O2

S.13328E-01
3. 2614 6E-01
9.18251E-01
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3(q
339

371
372
373
374
375
376
377
278

379
380
301
382

383
384
385
386

397
380
389
3q0
3q1
3q2
393

394
395

39c
397
398
399
408
4(1
40'

403

9.127682E-Cl
9.8 50436-81
q.10273E 01
8. 652336-01
8%. 2 98816-31

•.41838E-cl
_.13871E-U1

b.91269E-01
9.I1885E-0]

41 _'IE-1
0. 09998E-01

9.16650E-01
9.38426E 0I
X 8.4428E-01
0.132748E-01
0.27586E-01
9. 32344E -01
9.51166E-01
8.894028E-81

9.39157E-01
9.35439E-81

.10781E-U1
1.146986-01

9. 32257E-C1
9.15965E-01
9.44185E-01
9.41585E-01
9.05507E-01
9. 23019E-01
8. 99323E-01
9.50066E-01
o. 3151E8-"1

q.40814E-01
R.7495 9E-n1
8.91278E-01

1. ,04008E+009
1.84550E+00
1 .95000E6000

1.85467E6±00
1.85917E+0+
1 . 86381E +0

1.86933E+00
1.873838E-0
I .7833E+30
1 . 8030r86±82.

1. 88650E+00
1.89300E+00

I . 91767E+0091 . 9317E+0IU
S. 90767E+80

1. 91233E600
I .91683E+00
1.92233E+00

1.527006E-0
1. 93150E+10
1.93600E+00
1. 9415±E+80
1. 94617E+-0
1 . 95067E+00
1.95533E+00
1 .96083E+00
1 . 965326+)0
1 . T70086+00
1. 97450E+00
. 97917E+00

1 . 98367E+00
1.98833E+00
I . 99283E600
1.99833E600
2.0(0283E6+(

4.1072E:-01
9.187076E-01

9. 10765E-01
9. 10642E-01
q. 0691E-01

9.I0776E-91
9•. 1078 16-01

9.1 0729E-U1
9.10738E-01

9. 10810E-01
9. 10825E8-1
9.,10596E-918.108268-01
9.1 0I08E-01
9).1 I0836.E-_( I
9.10880E-01
9.10936E-01
9.10911E-01
9.1090868-01
9. 09426E-01

9. 11085E-01
0.110206-01

0. 1087E6-01
9. 109306E-1
9. 0943E-01
9.1 1098E-01

9.11092E-01

9.11919E-01

9.11315E-01
9.11224E-01
9. 11174E-01

1.21808E-02
1.21487E-03
1.21157E-03
1.21454E-03
1.21220E-03
1.21192E-03
1.20868E-03
1.20657E-03
1.20335E-03
1.20297E-03
I.19979E-03
1.19671-E03
0.19577E-03
1.19465E-03
1.19154E-03
1.18922E-03
1.18743E-03
1.18461E-03
.18228E-53

1.18149E-03
1.8013E-03
1.17718E-03
1.18298E-03
1.18122E-03
1.17827E-03
1.17831E-03
1.17787E-03
1.17496E-03
1.17237E-03
1.16978E-03
1.17096E-03
1.16912E-03
1.16854E-03
1.16916E-03
1.16730E-03

8000086E-0
0. 00000E+00
0. 00008+00
0.00000E+00

0. 00086E+00
0 000000E+000.0O00006400'l

O.OOOOOE+00

0. 00006E+00
0. 00000E+00

0. 000006E00
0 000OOE+00
0. OO006E+-0
0 . OOOOE+00

0. 00000E+00
0.00000E+00

0. O000006-0
O. OOOJE +O00

0.0000E600
0. 0000-E+00

0.000006,E+ 000.O0000E+00

0.00000E+00
O.000000E+0
0.O00006E+00
O. O0OOOE+00

0.00000E+00
0. 0000E6+00
0.00000E+00
0. 00000E+00

0. '000000E+0
0. 00000E + 00
0. 00001-6E+00

0. 0000E+06-

0. (''800E+6"(00,00000E+O-00. O00908+0E4

0. 00000E+O0
0.080006± +00
'0. 0001' E8 01

0. O000006+00

0.00000-E00

0.00000E600

0.00000E+00
0. OOOOEB+±0

CO. 0,O0O E +0O
0.00000E+00

0. 000006400

0. 00006E+00
0. 000060E+

O. O00OOE+OO0. 000006+00
0.0000)E6+00
0. 00000E+00

0. 000006+00
0. 0000OE+00
0. 00008E + 00

0.0O00006+08

0.00000 E+00
0. 0000E+ 00

KENO MESSAGE NUMBER K5-123

NAC International
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TRIGA - PREF. FLOOD CANIISTER

LIFETIME = 6.9H467E-05 I OR - 1.54921E-07 GEIESJATION TIME = 2.92747E-05 +O - 7.169I36-F-O
IU 4AR = 2.42097-007 OR - 9.21427C-00 AVERAGE FISSION GROUP = 2.20445E+12 + ORF - 6.79e83E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 1.67t45E-0I + OR - 7.91367E-_04

NO. OF INITIAL
,'EIERPAT I ONS

NIP PEED

3

4

5

6

7

8

9

16'l

11

12

17

22

27

32

37

42

47

AVERAGE
F-EFFECTIVE

0.91119 +

0.9110c0

0.01106 +

0.91098 +

0.91090 +

0.91105 +

0.91103 +

0.91104 +

0.91106 +

0.91106 +

0.91103 +

0.91115 +

0.91098 +

0.91105 +

0.91094 +

0.91087 +

0.91099 +

DEVIATI OlN

OP - 0.00117

OR - 0.00117

OR - 0.00117

OR - 0.00117

OR - 0.0P117

0 - 0.00117

OP - 0.0011c

OR - 0.00110

OF - 0.0011R

OP - 0.0011p

OR - 0.00119

OR - 0.00120

OR - )0()121

OR - 0.0012?

OP - ). )0123

OR - 0.00124

OR - 0.00125

6.7 PER CENT
CONFIDENEIICFP N TERVAL

0.91002 TO 0.91236

0.90990 TO 0.91223

0.90989 TO 0.91223

0.90981 TO 0.91215

0.90978 TO 0. 91213

0.90987 TO 0.q1232

0.90985 TO 0.91221

0. 909e7 TO 0.91222

0.90988 TO 0.91224

0q.90q99 TO 0.01225

0.90994 TO 0.91222

0.90995 TO 0.91235

0).90977 TO 0.91219

0.90q83 TO 0.91227

0.90971 TO 0.91217

0.09063 TO 0.91211

0.90973 TO 0.91224

95 PEPR ENT
CONFIDE NCE INTERVAL

0.90885 TO 0.91353

0. 90873 TO 0.91340

0.90872 TO 0.91340

0.90864 TO 0.91332

9.9 01861 TO '. 91330

0.90870 TO 0.91329

0.90868 TO 0.91338

0.90869 TO 0.91340

0.90870 TO 0.91342

0.90870 TO 0.91343

0.90865 TO 0.91341

0.90875 TO 0.91355

0.90856 TO 0.91340

0.90861 TO 0.91348

0.90848 TO 0.91341

0.90838 TO 0.91336

0.90848 TO 0.91349

'9 PES CENT
CONFI EN.E INTERVAL

0.90768 TO 0.91470

0.90756 TO 9.91459

0.90755 TO 0.91457

0.90747 TO 0.91449

0.90744 TO 0.91449

0.90753 TO 0.91456

0.90750 TO 0.91456

0.90751 TO 0.91458

0.90751 TO 0.91460

0.90751 TO 0.91462

0.90747 TO 0.91460

0.90755 TO 0.91475

0.90736 TO 0.91461

0.90739 TO 0.91470

0.90725 TO 0.91464

5.905714 TO 0.91460

0.90723 TO 0.91474

NU4BER OF
HISTORIES

400000

399000

398000

397000

396'300

395000

394000

393000

392000

391'00

386000

381000

376n00

371000

366000

3610'00

356000

367

372

377

382

387

392

397

0.91583

0.91753

0.91755

0.91744

0.91854

0. 91903

'. 91466

+ OP -

+ OR -

+ OR -

+ OS -

+ OR -

+ OR -

" OF -

0. 00300

0.00412

(.'0470

0. 00523

0.00677

A.00741

0.01235

0. 91197

0.91341

0. 91206

0.91200.

0. 91177

5.91242

0.90230

TO ".81909

TO 0.92166

TO 0.9-'25

TO '. 92201

TO 0.92531

TO 0'.93724

TO 0.92701

0.90912

0.90929

0.90816

0.90608

0.90500

0.90502

0. 88995

TO '. 2355

TO 0.92578

TO 9.92695

TO 0.92819

TO 0.93208

TO u.93404

TO 0.93937

0.'042r TO 0.92740

0.90517 TO 0.92990

0.90346 TO 0.93164

0.90130 TO 0.93357

0.89823 TO 0.93885

0.69761 TO 0.94205

0.87759 TO 0.95172

3601-10
3 10 f) 0
31006'

260006

21000

16000

11006'

6000
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVEPAGE K-EFFECTIVE BH GENERATION RUN.
THE LINE REPRESEINTS K-EFF = 0.9112 _ OR - 0.)012 WHICH OCCURS FOP 403 GENEPATIONS PUN.

0.9105
--- 

I--- i--

0.9353

-I---
0.9601

-- I -----

-5-

15 +

55 +

+

35

7 5 
+

I

I

Ho +

Ho +

9 0

I
I
I

II
TI

I I
I I
I I

II
I I
I -

II
I I

I I

I,

I I
IIl

II
II *

lI I
11I I

ITI * I
I I
I I

II
II I

II
I '

II

II * I
II * I
II I

I I
TI I
I' I

II

II
TI

II
II

TI I
TI
II
II
I I
I I

II

TI I
II

II

II

TII
I I

II I

I I
I I
I I
II

II
IT
IT

I I
IT
I I

II

I I

I
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105 +

110

115 +

120 +

II 1
II I
II 1

I-I
I - I

II I
I-I
I-I
I.'
0~T
1~1
1~1
1~1
1'1
I'
I~
I~
1~1
1'1
1'1
I.'
1~1
1~1
1 * I

II~ I
II~ I
II* I
II* I
II* I
II~ I
II* I

385 +

390 +

395

400 +

I-I
I.'
I.'
I-I
I.'
I.'
I-I
I.'
I.'
1*I
I.'
I-I
I.'
1*I
I.'
I.'
I.'
I* I
I-I
I-I
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TRIOS - PREF. FLOOD CANIISTEPR

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.9111 + OR - 0.0012 WHICH OCCUPS FOR

0.H831 0.9020

------ I----

4 GEIIEP.ATIONS SKIPPED.

0. )209
-- I----

+I

10 +

15

IS

20 +

I il
I 1

1 I

U II
1' II
I~ II
111

I '1

I '1
II

II
I~ II

II
IMI

II

I *I

I H
I 1

345 +

35'5

3&D

+

+

375

I

35n +

355 +

400 +

I

I I
I I'

I I "

I I I
II
I I

TI

SI
SI

SI
SI
II

II

IT
IT
IT
IT

I -

IT

II-

II

II
II

IT

SI

II

I I
I I

I I
II
II
II

I I

I I
I

-I
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TRIGA - P6EF. FLOOD AN'ISTER

GP0UP FISSION UNIT REGION FISSIONS
FACT I ON

1 0.0003 2.63496E-04

- 0.0016 1.410006-03

3 0.0021 1.91174E-03

4 0.0014 1.23455E-03

5 0.0022 1.97527E-03

6 0.00135 3.19311E-03

7 0.0040 4.203,06E-03

8 0.0048 4.33301E-03

9 0.0064 5.86971E-03

10 0.0140 1.27575E-02

11 0.0202 2.65849E-(02

12 0.0379 3.45597E-02

13 0.0340 3.09422E-02

14 0.U275 2.001.I67E-

15 0.0053 4.85847E-03

16 0.0036 3.27596E-03

17 0.0053 4.85898E-03

10 0.0072 . 517'18E-13

19 0.0087 7.89008E-03

20 0.0344 3.13456E-02

21 0.0175 1.59595E-02

0.0307 3r 1506E-0

23 0.1115 1.01637E-01

24 0.1831 1.66854E-01

G5 0.1501 1.36737E-01

20 0.1882 1.714'7E-01

27 0.0761 6.93315E-01

SYSTEM TOTAL = 0.11186E-01

ELAPSED TIME 2.0029.3 MINUTES

PJ-!0DOM NUMISERO 750E700FSEF1

PERCENIT
DEVIATIOll

1.0031

0.6296

0.5343

0.5902

0.512e

0.3708

0.3003

0.3190

0.3129

0I.2701

0.3108

0.2912

0.3038

0.3936

0. 4464

0.6615

0.7127

0.5201

0.3415

0.5092

0.3631

0.2349

0.2104

0.2458

0. 2081

0.37P2

0.1284

ABSORFTIONS PERCENT
DEVIATIO1N

1.2I360E-03 1.4 083

3.41264E-03 0.4423

1.65564E-03 0.3922

1.05460E-03 0.422E

2.47901E-03 0..3603

9.28203E-03 U.3281

2.0136ýE-02 0.31109

1.69557E-02 0.3274

1.80217E-02 0.2690

4.46620E-02 0.2905

5.97859E-02 0.2609

4.79199E-02 0.2395

5.62476E-02 0.2405

6.45882E-02 0.2650

3.04517E-02 0.3715

1.68993E-02 0.4071

9.66609E-03 0.4238

9.24759E-03 0.4621

1.45394E-02 0.4346

4.580066E-2 0.3527

1.73339E-02 0.4036

2.41677E-n2 0.350E

8.94569E-02 0.2346

1.29711E-01 0.2009

9.95700E-02 0.2392

1.16429E-01 0.2624

4.18532E-02 0.3919

1.002u2E600 0.0434

So: 1F9I11G 3 GENERATION10

LEAKAGE PERCENT
DEVIATIONI

0.000'0+IE'L0 0.000('

0. 00000E+00 0. 0000

0. 0000E6400 0. 000U

0. 00000E+00 0. 000U

0.o0800006+00 0.0000

O. )000050E+0 0.0000

0. 00000E+00 0.0000

0. 00000+E00 0. 0000

0.00000E+00 0.0000

O.00000E+00 0.0000

0.00000E+00 0.0000

0. 0000E+00 0. 0000

0. 00000E6+00 0. 0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0. 0000

0. 000+OOE00 ('.0000

0. O000(000+00 0.0000

0.0O00006+00 0. 0000

0. 0000E+00 0.0000

('.000006+0O0 (0.(0000

0. 000U6E+00 0. 0000

0.00000E+00 0.0000

0.000006+O0 0.0000

0. 00000E+ 00 0. 0000

0. 00006+0E oUo'.000,

0.00000E+00 0.0000

0. 00006E+00 0).0000
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TRIGA - 9F.EF. FLOOR CAJNISTEP.

i.?4'3 TO 0.8540

0.9540 TO 0.0656
0, 6510 TO 0.q773

0.d773 TO 0.8889
0 89 TO 0.c900

90.00 TO 0.9223
0.9123 TO 0.q9239
C 229 TO 0.-)25
0 . 15 TO ("0472
0.472 TO 0.9589

00.959 TO C.9705

0.8423 TO 0.8540
0.)540 TO (.90656

0.0805r TO 2)8773
0.9e773 TO 0.8889

0.P889 TO 0.9006
).9')00 TO 0.q123
0.9023 TO 0.9239
0.9230 TO 9.9356
0.9356 TO 0.9472
0'.9472 TO 0.0589
0'.9589 TO 0.9705

0.t423 TO 0.8540
0.8540 TO 0.8656
0'.8605 TO 0.0773
0.8773 TO 0.08889
0.8889 TO 0.9006
'.9006 TO 0.9123

0.9123 TO 0.9239
0.9239 TO 0.0356
0.9356 TO 0.9472
0.9472 TO 0.9589
2.9589 TO 0.9705

0.L423 TO 0 8540
0.)E54) TO 0.8656
C.08656 TO 0..8773
01.0723 TO 0.8889
0.8889 TO 0.9006
0.0006 TO 0.9123
0.912 TO 0.9239
0.0239 TO 0.9356
(0.2506 TO 0.9472
0.9472 TO 0.9589
0.q5e9 TO 0.9705

FRE0UENCY FOR GENER0ATIONS 4 TO 403

FREOUENCY FOR GENERATIONS 104 TO 403

FREQUENCY FOR GENERATIONS 294 TO 403

• 08000. 8 ......02 .. FOR.. R 38 4

FREQUENCY FOR GENERATIONS 204 TO 403

. ÷.. . . .

.. .. .. .. .. ..

0
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6.6.7 MTR Fuel Bounding Configuration

An evaluation was performed to extend limits of enrichment for" MTR fuel elements. This

section provides the summarized input/output data for the MTR fuel finite cask model in the

accident condition. This case represents HEU fuel at 94 wt % enrichment with 414 g 23
5U in 23

fuel plates. Also included is the bounding HEU case for the 460 g 23
5U with 23 plates of 20 g

235U per plate.
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Figure 6.6.7-1 MTR Finite Cask Model

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

LWT MTR INPUT FOB CASK MODEL - PLATES IN CLOSE & PLATES e FULL PITCH
'MIN BASKET PLATE - COFrIEST CAPB REFERS TO NOMITIAL PLATE SIZE
23 PLATES - 18 GO•AMI 235U PER PLATE

'FUEL SHIFT A"IAL ALTERNATING
'50 CM ACTIVE FUEL HEIGHT
7GROUPPNDF4 LATTICECELL

UP AN IUS I DEM=19.05 0.03626 293 92235 94. 922308 . END
AL 1 DEN=2.702 0.2556F 293 END
AL 2 1.0 293.0 END
HBU 3 1.0 293.0 END
AL 4 1.0 293.0 END
SSD04 5 1.0 293.0 END

PB 0 1.0 293.0 END

H720 7 I.E-20 293.0 END
J-, Fj 1. - 293.1) END

END COMP
S7BIOMSLABCELL 0.3919 0.075 1 3 0.115 2 END

READ PAPAM TBA=5 RUN=YES PLT=NO GEN=803 NPG=1000 END PARAM
READ GEOM

FUEL PLATE CELL UNITS

UNIT 1
(SOM-'MIDDLE FUEL PLATE CELL'
CUBOID 1 1 2P3.3000 2P0.0375 56.7 0.7
CUBOID 2 1 2P3.3000 2PD.0575 57.7 0.0
CUBOID 3 1 2P3.3000 2P0.1959 57.4 0.0
UNIT 2
COM 'TOP FUEL PLATE CELL'
CUBOID 1 1 2P3.3000 220.0375 56.7 0.7
CUBOID 2 1 2P3.3000 220.0575 57.4 0.0
CUBOID 3 1 2P3.3000 0.0575 -0.1959 57.4 0.0
UNIT 3
COM-'BOTTOM FUEL PLATE CELL'
CUBOID 1 1 2P3.3000 2P0.0275 56.7 0.7
CUBOID 2 1 2P3.3000 2P0.0575 57.4 0.0
CUBOID 3 1 223.3000 0.1959 -0.0575 57.4 0.0

UNIT 4
COM- 'SIDE PLATE'
CUBOID 2 1 220.2 2P3.75 57.4 0.0

PLATES AT BOTTOM OF BASKET OPENING

BASKET CENTER ROW ARPRAY ELEMENTS

UNIT 10
2COM1-'FUEL PATE ARPAY - PLATES IN 5/1E IN. WEE CENTER'
AP.AY 1 -3.3000 -4.3688 0.0
CUBOID 3 1 204.3690 224.3609 71.152 0.0
BOLE 4 -4.1C87 0.0 0.0
HOLE 4 4.16K7 0.0 0.0
REPLICATE 5 1 2P0.3556 4R0.0 I
UNIT 11

COM 'FUEL ARRAY 29 PLATES IN 5/16 IN. WEB RIGHT'
ARRPAY -3.B968 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3L86 73.152 0.0
HOLE 4 -4.1E8.7 0.0 0.0
HOLE 4 4.1B87 0.0 0.0
REPLICATE 5 1 290.3550 420.0 1

U. I T 12
COM 'FUEL ARRAY 20 PLATES IN 5/16 IN. WED LEFT'
ARRAY I -2.6314 -4.360K 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REEPLICATE 5 1 2R0.3556 490.0 I

BASKET TOP ROW ARhAY ELEMENTS

UNIT 20I
CCII='FUEL ARPRA WITH HALF OF 1/4 PLATE OIl FUGHT - TOP STACK'
ARPAy 1 -2.6314 -4.3088 0.0
CUNOID 3 1 2P4.3668 2P4.3088 73.152 0.0
HOLE 4 -4.1997 0.0 0.0
KOLE 4 4.1987 0.0 0.0
REPLICATE 5 1 0.3048 5ORB.0 I

UMIT 21
CO M='FUEL WITH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK'
ARPAY I -3.9686 -4.36K8 0.0
GOIP 3 1 2P4.3000 2P4.3685 73.152 0.0

HOLE 4 -4.1607 3.00, .
HOLE 4 3.1,97 0.0 0.0
REPLICATE 5 1 0.0D .3040 4R10.11 1

1 BASKET BOTTOM ROW AR5A2' ELEMENTS
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UNIT 30
COM ='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
ARRAY 1 -2.6314 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.3048 5R0.0 1
UNIT 31
COM4= FUEL ARRAY WITH HALF OF 1/4 I11. PLATE ON LEFT - BOTTOM STACK'
ARRAY 1 -3.9886 -4.2889 0.3
06BOS' 3 1 2P4.3088 294.3068 73.152 8.0

HOLE 4 -4.1667 0.0. .0
HOLE 4 4.1087 0.0 0.0
REPLICATE 5 1 0.0 0.3048 400.0 1

CONSTRUCTION BASKET ROWS

UNIT 40
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AN4D SIDES'
ARRAY 2 -9.0428 -4.3686 0.0
REPLICATE 5 1 3R8.3040 0.0 2R0.0 1
UNIT 41
CO='3 UNIT ARRAY WITH REST OF 5/16 WEB'
ARRAY 3 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R0.3556 2R6.7112 2RO.0 1
UNIT 42
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM AND SIDES'
ARRAY 4 -9.0428 -4.3686 0.0

REPLICATE 5 1 2R0.3048 0.0 0.3048 2RO.0 1

: BASKET UNIT

UNIT 50
COM=7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 40 0.0 +9.4489 0.0
HOLE 41 0.0 8.0 0.0
HOLE 42 0.0 -9.4489 0.0
CYLINDER 5 1 18.8913 73.152 -1.27
CYLINDER 6 1 33.4963 73.152 -1.27
CYLINDER 5 1 36.5443 73.152 -1.27
CYLINDER 7 1 48.2443 73.152 -1.27
CYLINDER 5 1 49.8539 73.152 -1.27
CUBOID 8 1 4P49.8539 73.152 -1.27

PLATES AT TOP OF BASKET OPENING

BASKET CENTER ROW ARRAY ELEMENTS

UNIT 110
COM='FUEL PATE ARRAY - PLATES IN 5/16 IN. WEB CENTER'
ARRAY 1 -3.3000 -4.3688 15.752
CUBOID 3 1 2P4.3688 2P4.3K87 73.152 0.0
HOLE 4 -4.1687 0.0 15.752
HOLE 4 4.1687 0.0 16.752
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 211
COM='FUEL ARRAY 20 PLATES IN 5/16 IN. WEB RIGHT'
ARRAY I -3.9686 -4.3688 15.752
CUBOID 3 2 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1K87 0.0 15.752
HOLE 4 4.1087 0.0 15.702

REPLICATE 5 I 2R0.358G 4R0.0I 1
UNIT 112

COM='FUEL ARRAY 20 PLATES IN 5/16 IN. WEB LEFT'
ARRAY 1 -2.6314 -4.3686 15.752
CUBOID 3 I 2P4.3688 2P4.366C 73.112 0.0
HOLE 4 -4.1687 0.0 15.752
HOLE 4 4.1687 0.0 15.762
REPLICATE 5 1 2R0.3556 480.0 1

BASKET TOP ROW ARRAY ELEMENTS

UNIT 120
COM='FUEL ARRAY WITH HALF OF 1/4 PLATE ON RIGHT - TOP STACK'
ARRAY 1 -2.6314 -4.3688 15.752
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 15.752
HOLE 4 4.1687 0.0 15.752
REPLICATE 5 1 0.3048 5R0.0 1
UNIT 121

COM= 'FUEL WITH HALF OF 2/4 IN. ELATE ON LEFT TOP STACK'
ARRAY 1 -3.9686 -4.3688 15.72
CU0OID 3 1 2P4.3686 2P4.3668 73.152 0.0
HOLE 4 -4.1687 0.0 15.752
HOLE 4 4.1687 0.0 15.752
REPLICATE 5 1 0.0 0.3648 400.0 1

BASKET BOTTOM ROW ARRAY ELEMENTS

UNIT 130
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE O RIGHT - BOTTOM STACK'
ARR AY 1 -2.0314 -4.3668 15.756
00B10 3 1 2-4.3688 2P4.--38 73.152 0.0)

NAC International 6.6.7-3



NAC-LWT Cask SAR November 2014
Revision 42

HOLE 1 -4.1687 0.0 15.752
HOLE 4 4.1687 . 15 752
REPLICATE 5 1 0 304& 5R .0 1
UNIT 131
COM='FUEL ARPAY WITH HLALF OF 1/4 IN. PLATE Oil LEFT - BOTTOM STACK'
ARRPAY I -3.9686 -4.3688 15.752
CUBOID 3 1 284.3668 2P4.368 73.152 0-.0

HOLE 4 -4.1037 0.0 15.752
HOLE 4 4.1687 5.5 15.752

REPLICATE 5 1 0.0 0.3048 4P0.' 1

* CONSTRUCTION BASKET ROWS

UNIT 140
COM1.=2 UNIT ARRAY WITH 1/4 IN. PLATE OIl TOP AIND SIDES'
ARRAY 12 -9.0428 -4.3688 0.0
REPLICATE 5 1 3R0.3048 0.0 SF0.0 1
UNIT 141
COM='3 UNIT ASRAY WITH REST OF 5/1C WEB'
AR RAY 13 -14.1738 -4.3686 0.0
REPLICATE 5 1 280.3558 260.7112 260.0O 1
UNIT 142
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM AND SIDES'
ARRAY 14 -9.0428 -4.3688 0.0
REPLICATE 5 1 2R5.3048 0.0 0.3048 2R0.0 I

BASKET UNIT

UNIT 150
COM='7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0

HOLE 140 0.0 +9.4485 0.0
HOLE 141 0.0 0.0 0.0
HOLE 142 0.0 -9.4489 0.0
CYLINDER 5 1 18.8913 73.152 -1.27
CYLINDER C 1 33.4963 73.152 -1.27

CYLINDER 5 1 20.5443 73.102 -1.27
CYLINDER 7 5 49.1443 73.152 -1.27

CYLIEDER 5 46.6536 72.152 -1.27
CUBOID 8 1 4P49.8539 73.152 -1.27

CASK LID AND BOTTOM STPUCTURE

UNIT 60
COM='SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 36.5188 13.6775 -14.1351
CYLINDER H 1 49.8539 13.8775 -14.1351
CUB8ID 8 1 4848.8539 12.8775 -14.1351

UNIT 61
COM='SIMPLIFIED CASK BOTTOM STRUCTURE WAC-LWT'
CYLINDER 6 1 26.3525 2P3.81
CYLINDER 5 1 36.6188 +13.38 -12.7
CYLINDER 8 1 49.8539 ±13.36 -52.7
CUBOID 8 1 4849.85359 +-136 -1'.7

UNIT 62
COM='THIN TOP AND BOTTOM SHELL OF NEUTRON SHIELD - SUBTRACTED FROM LID MODEL'
CYLINDER 5 1 49.8539 0.61 0.0

CUBOOD 8 1 4P49.8539 0.61 0.0

STACK OF BASKETS WITH CASK LID ANID BOTTOM

GLOBAL UNIT 70
2OM='STACK OF 6 BASKETS IN CASK WITH LID ANIl, BOTTOM'
APRAY 10 -49.053q -49.P539 0.0
END1, GEOM
BEAD ARPAY

: FUEL ELEMENT PLATE APPJ,.i

AP.=1 IUX=1 NU0=23 IIUZ=] FILL 3 2101 2 END FILL

ARP•AYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT BOTTOM OF OPENING

ARA=2 NUX=2 NU1=1 N1UZ-1= FILL 20 "1 END FILL
AP.A=3 NUS=3 NUY=I NUZ=1 FILL 12 I1 11 END FILL
AR.A=4 NUX=2 NUO=1 56US1 FILL 30 31 END FILL

ARPRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT TOP OF OPENING

APRA=12 NUK=2 1'U(=I IUZ0= FILL 110 111 END FILL
ARA=13 NUX=3 NUY=I NUZ=I FILL 112 110 111 END FILL
ARPA=14 NUX=2 NUY=I NU0=1 FI LL 13 j 131 END FILL

: APPAT OF BASKETS WITH LID SA[L B,'2TTOM

APRA=1U IIU5=l IJUY=1 I1UZ-10r FILL .56.-152E 50" 15C 50 155 50 02 60 END FILL

END ARRAY
READ BOUNDS ALL=M1IR END BOU5D00
READ PLOT
TTL=-'.::-Y PLOT OF CEITTEP ELEMENT - FUEL ELEVATION'
SCR=YES PIC=lIAT LPI=10
UAX=. =1 VDN=-1 0 L. -,I=15_
HUL=-5.0' YUL=5.0 ZUL-50.0
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XL-5.(1 YL?--5.0 ZLS=50.0 END

TTL=- PLOT OF BASKET - FUEL ELEVATION'
UA. c. U VDN=-I 1 0 NA:':=15001
NUL=-17 0 "`UL 17 . 0UL=55.S

LP LP. -- (=-I . ZLR=5C 0u END
TTL' F. LOT OF CASK - FUEL ELEVATIOIn'
UA:':-I. " VP?--1. 1 NAIU I =1500

_',_=-5." YUL=65.0 ZUL=5 .
::UL 5 U UL 5 U 5L0O
:LR=65.0 L f ULP,= CS.C ULR=5 U. END

TTL='i-Z (::=U) PLOT OF BOTTOM BASKET - CENTER SECTION'
VA W, 1 U=- 1. )
EUL=0O YUL -5.0 ZUL=85.0

L-LRJ0. YL=-5.0 ZLR=50.S END
TTL='Y-Z C'1 - PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT'
VA". I= U WN=-1.0

UL=0.S YUL=-5.0 ZUL=SNI.I
LRP. 0 xLR=5.0 ZLR=26.6 END

TTL= Y-Z (X'-2) PLOT OF BOTTOM BASKET'
VA) 1 N W[,NN-1.0
KUL=-2.U iUL=-15.0 ZUL=1U1.i
.LP'-. YLP=l5.0 ZLN=26.6 END

TTL=" -U) PLOT OF CASKX - R=17.0'

LPI=5 1A9. 1U0U
VA.I. 0 WD)N=-1.0
TUL=-2. U YUL=-17.0 ZUL-502.0
XLR--2 .0 YLR-17 0) ZLR=-I.10 END
TTL='Y-2 0=-U) PLOT OF CASK - R=51.0'
VAX=. 0 WDN-l . 0
XUL=-U.N YUL=-51.0 ZUL=552.U
XLR=-2.0 YLR=51.0 ZLE-1 .0 END
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED

SECONDA.Y MODULE 000009 HAS BEEN CALLED.

MODULE O010009 IS FINIISHED. COMPLETION CODE 0. CPU TIME USED

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPLI TIME USED

0.61 (SECONDS).

4.83 (SECONDS)

742.04 (SECOU.DS) .

749.95 (SECONDS)
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PROGRAM. VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PPOGPRSJII: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG ...

LIBRARY: G:\SCALE43\WINNT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBPANE: SCALE-P:*

DATE OF EXECUTION4: 10/12/00

TIME OF EXECUTION: 14:17:32
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'MIT BASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE

-2 PLATES - 18 GRAM 235U PER PLATE

'FUEL SHIFT AXIAL ALTERNATING

'5( C0 ACTIVE FUEL HEIGHT

'MIII BASKET PLATE - COISIEIIT C-ARS, PEFERS TO IOMIIIAL PLATE SIZE

'23 PLATES - 18 GRAM 2351U PEP PLATE

'FUEL SHIFT AXJIAL ALTEBNATING

'5H CM ACTIVE FUEL HEIGHT
LWT MTR INPUT FOP CASE MODEL - PLATES Ill CLOSE & PLATES @ FULL PITCH

-- PROBLEM PAPAMETERS

LIS 27GPOUPNDF4 LIBRkRY
P8lT 8 MIXTURES
MSC 9 COMPOSITIOII SPECIFICATIONS
IZM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/i DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIOINS

-4 PROBLEM COMPOSITION DESCRIPTION '"

SC URAIIUIUI STANDARD COMPOSITION
KE, I MIXTURE 1O-

VF 0.0363 VOLUME FRACTION
ROTH 19.0500 SPECIFIED DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

9BO0S 1 .00 ATOM/MOLECULE
95505 94.0(m WTN

C23 . 000 WT%

END

SC AL STAINDARD COMPOSITION
I1 I MIXTURE NO.

VF 0.2557 VOLUME FRACTION
ROTH 2.7020 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 (/1 MI.TURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.,10 ATOM/MOLECULE
ENDE

SC AL STANIDARD COMPOSITION
BE: 2 MIXTURE NO.
VF i .000 0 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL S NO. ELEMENTS
I`P I "/1 MIXTURE/COMPOUND
TEMP 29.0 CDEG KELVIN

130127 1 . 05 ATOM/MOLECIULE

SC H20 STANIDARD COMPOSITION
MX 3 MIXTURE 11O.
VF I . 0000 VOLUME FPACTION

ROTH 0.9982 THEORETICAL DENSITY
NEL 0 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUNID
TEMP 093.0 DEG KELVINI

1001 0.00 ATOMS/MOLECULE
1U I . 0 ATOM/MOLECIILE

END

SC AL STANJDARD COMPOSITION
MA- 4 MIXTURE 110.
VF 1. 0000 VOLUIME FRACTIONI
ROTH 2.7020 THEORETICAL DESSITi
NEL 1 NO. ELEMENTS
ICR 1 0/1 MI'TURE/COMROUIID
TEMP 293.1' DEG KELVIN

13017 1.00 ATOM/MOLECIULE
ElN

SC SS134 STAIJDAR• COMPOSITIOI
MX S MIXTURE N0.
VF I .0000 VOLUME FR.ACTION
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO1. ELEMENTS
ICP i S/I MIXTURE/CONPOU]D
TEMP -93.0 DEG KELVIN

24304 19. 0 WT
.50r55 . 000 WT-

NA.5C10 WT.
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28.304 9.500 WTO

END

SC PB STANDARD COMPOSITION
K': B MIXTURE NO.

VF 1. 0000 VOLUME FPACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 O/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

82000 1 .00 ATOM/MOLECULE

END

SC H20 STAIDARPD COMPOSITION
M K -' 7 M IX TU RE NO .
VF 0.5000 VOLUME FRACTION
ROTH U.9098 THEORETICAL DENSITY
IJEL 2 110. ELEMENTS
ICP 1 r'/1 MIXTURE/COMPOUND
TEMP 293.0 DSG KELVIN

1001 2.00 ATOMS/MOLECULE
0)16 1 .(00 ATOM/MOLECULE

END

SC H20 STANSDAPD COMPOSITIOII
E.: 0 MIXTURE 10.

VF . 0000 VOLU14E FP-ACTION
ROTH 0.9982 THEORETICAL DENSITY

NEL 5 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 LEG KELVIN

i001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

- PROBLEM GEOMETRY ....

CTP SY'fRSLABCELL CELL TYPE
PITCH 0.3919 CM CENTER TO CENTER SPACING
FUELOD 0.0750 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
l-DOD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.1159 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

ZONE SPECIFICATIONS FOP LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CLAD
ZONE 3 IS MOD
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LWT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES @ FULL PITCH

..............DATA LIBRARY IIJFOP1ATION".......

* UNIT VOLUME ...

N - UMBER DATA SET NAME NAME UNIT FUNCTION

S9 G:\scale43\DATA!LIB\FT89FU0l STANIDAR.D COMPOSITION LIBRARY

e-8 G:\scale43\DATALIB\FT82F0Ol1 CROSS SECTION LIBPAPY

1 D:\hjp\53p-lg-as-S5h\FTIIFOU1 SHORT CROSS SECTION LIBRPARY

* SD:\hjp\23p-18g-as-56h\FT9UFDN1 INPUT DATA DIRECT ACCESS

STA•IDARD COMPOSITION LIBPAPY DATA

UNIT NUMBER 89

DATASET NAME G:\scale43\DATALIS\FT89F0S1

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82F0SS

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89 ...

... LAST UPDATED 08/12/94

L.M.PETRIE - ORNL*

NAC International 6.6.7-10



NAC-LWT Cask SAR
Revision 42

November 2014

EBBBBBEEEBBBB
EBBBBBEBBBB BB

PB BB
BE BR
B5 BR
EBBBEBEP BE B
BBBBBBBBBB E B
BB BE
BE BB
RB BE

RBEBBBBBBSB B B
BBBBEBBBBBBB

SSSSSSSSSSS
SSSSSSSSSSSSS

SS SS
SS
SS
SSSSSSSSSSSS

BSSSSSSSBS S
SS
SS

SS 33
SSSSSSSSSSSSS

SSSSSSSSSSS

ii
211

Bi11
11
11
15
11
11
11
11

11111111
11111111

00000000000
0000000000000
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00O000000000
00000000000

ccccccccccc
'200cc-ccccccc
cc c c
cc-
cc
c c
cc
-c
cc
cc cc
c-cc1cccccccccc

cccc~ccccccc

O0 000 00

Bo Q B 0

OOO000000

B0 EC 0 C 0 C
00E000BE0

BE B044
B 1 B
B BE
BE BE

4 4

444
444

44 44
44C 44CCC

44CCC44C

440044
444444444444

440444444
44 0
44 0
44 0

EN 2I1'

rl rill fil

2221N I III II ll]1ý

I f ( NNi
'N N I .J I
N.J 112 2I.Ir ll .

12N NI414

AAAAAAAAA

AA AA
AA AA.
AA AA

AAAAAAAAMAA
AAAPAAfAiAA
BA AA
AA AA
AA PAA
AA AA
AA AA

//
//

//
//

//
//

/,
//

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL

LLLLLLLLLLLLL

5i
511]

1111
11

11
I1
I5

11
12

11111111
I12111111

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA P.
AAAAAAAAAAAAA
AAAkAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

BEEEEEEEEEEER B
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
BEEEEEEEEE
EE
EE
EE
EFEEEEEEEEEEEE

REEREEEEEEEEE

22=222222

2222
22

22222)2)2-222

2222222222222

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

I'm 149<

tu-M MM • t
I-Pill MA242

W-14 22411B1 1,2 1W4
M41M M 4 MMP

P214 1,114 MM2

M42 M -P4
W4 MM
f-I MIM

MM M

112211121221
2IIIII2II111

22

21
II

II
21
II

11

111I111111111

P PPPP PP P PPP P
p pp p pPPPppp pp p
pp PP

PP PP
pp PP
pp pp pp ppppP p pP

PEP PPFI-PPI-EP
PP-
PP
pp
Pp
pp

222222-2222

2'22522222222
22 22

222

ý2222222

222222222'222

ccccccccccc
c cccccccccccc
cc C.-
,c
cc
cc
cc
cc
cc
cc cc

ccccccccccc

0EB0EBE
B00BE0EBB

BE BEi
BE BE
BE BE
BE BE0000000

BE BE

44

444444444
444 4 ý4 4 ý44

44 44

44
44

44 O

//
//

//
//

//
I,

//
//

//
'I

//
//

0000000
00,0000000

00 O0

0 0 O00

000000000
0000000

2112

211

11
31

11
Ii

11111111

11
221

- - - 1221
- - - 11
- - 11

11
11

- - - 11
- - - ES
- - - 12

511 11111
IlIElIIE

33333333333
33333333333333

::: 33 33
: - -33

: - -33

333
333

: - -33
33

33 33
3333333333333
33333333333

NAC International 6.6.7-11



NAC-LWT Cask SAR
Revision 42

November 2014

SSSSSSSSSSS
S SSSSSSSSSSSS
SS SS
SS
SS
SSSSSSSSSSSSS

S 5SSSSSSSSSS
SS
SS

SS SS
SSSSSSS`SSSSSS

SSSSSSSSSSS

CCCCCCcCCCC
CcCCCCCCCCCCCC
CC CC
CC
Cc
CC
CC
Cc
CC
CC CC

cCCCCCCCCCCCC
CCCCCCCCCCC

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA

AA AA
AA AA
AA AA
AA AA
AA AA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLbLLLLLL

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

PPPPPPpPPPPP
PPPPPPPPPPPP
pP pp

pp ppPP PP

PPPPppPPPPPP
PPpPpPPPPPPP
Pp

PF
PP
PP

CCCCCCCCCCC
CCCCCCCCC CCCC
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.ROGRAM VERIFICATION INFORPMATION

........ ... .

•'*•' '.CODE SYSTEM: SCALE-PC VERSION: 4.3...

PROGRAM: 000008

CREATION DATE: 09/15/95

VOLUME: ENG

LIBRARY: G:\SCALE43\WINNT\EXEE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC ....

DATE OF EXECUTION: 10/12/00

TIME OF EXECUTION: 14:17:34 ....
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-IQ APF...Y HAS

OQ ASRAY HAS

10 APRAY HAS

20 AkP.PAY HAS

1 ENITRIES.

4 ENTRIES.

C ESITPIES.

" ENITRIES.
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LOGICAL ASSIGL'MENITS

I-LASTER LIBRAR,' 11
WORK ING'ý L I BPJq Z' I"
SCRATCH FILE 18
NlEW LI B PARgY I

PROBLEM D E S C R I P TI O N

IGR--GEOMETRY 0/51/2/3--IIIF -ED/SLAR/CYL/SRHERE I

IZM--NUMBER OF ZOllES OR IMATERIAL REGIONS 8

MS--MIXING TABLE LENGTH 16

IBL--SHIELDED CROSS SECTION EDIT OPTION S1)/I--NO/YES) 0

IBR--EONDOAENKO FACTOR EDIT OPTION (0/1--1O/YES) 0

ISSOPT--DA.NCOFF FACTOR OPTION 0

CONlVERGENCE CRITERION 1. 00000E-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.4100E+00

3Q ARR AY HAS 16 ENTRIES.

40 ARPAY HAS 16 ENTRIES.

5Q ARRAY HAS 16 ENTRIES.

6Q A•RAY HAS E ENTRIES.

7Q ARRAY HAS 8 ENTRIES.

8H ARPAY HAS 8 ENTRIES.

9Q ARRAY HAS S ENTRIES.

1,30 ARPRAY' HAS 16 ENTRIES.

11Q AR•AY HAS 8 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NIUMBER DENSITY NEW IDENTIFIER
1 1 32235 1.66361E-03 1092235

1 92231 1. 04847E-04 1i 02Y38
3 1 13027 l.54180E-D2 1013027
4 2 13027 6. 03066E-02 2013027
5 4 13027 6.D03066E-2 4013027

6 3 1001 6.367692E-12 3001001
7 7 1001 F..67692E-23 7001001

R 3 1501 R. 7692E-22 80010S1
9 3 8HSI 3.33146K-GD 155501C

10 7 4031 3.33e46E-21 700301r
11 8 810( 3.33840E-22 H003016
12 5 24304 1.74286E-02 5024304

13 5 25055 1.73633E-03 50215055
14 5 26304 5.93579E-09 503304
15 5 28304 7. 72070E-03 502'004
1I 0 32000 9. 29690E-02 60820

GEOMETRY AMD MATERIAL DESCRIPTIOII

ZONE MI.XTURE OUTER DIMENSION TEMPERATURE EKTPA TN TYPE (0/1--FUEL/MOD)
1 1 3. 750OE-02 2. 93000E+02 '62'93E'+O 0
- - 1. 7100SF*-SI2 2. 9300DOE'S2 S. SOS0E+D S0
3 3 1.0950K-SI 2. 03 "5OE+0 S El0GGE+OD S
4 4 5.1I595E+0 2.O33+0'E . 0 000S'E+S00 0
O 5 3.1 05953E'S1 2.93500EE02 0.0 GiiE+S0 S

3 6 D.5195ýE+01 2. S30oOE+O 0. GRIGSE-f0 S

7 7 3.01959E+01 2.930IE+02 E0 DO. GOOE+00 0
H H 2.51 59E '01 2.9S 0, 0E+02 0. 0E0 0E+20 E

3609 LOCATIONS OF 100000 AVAILADLE ARE REQUIRED TO MAIKE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PPORLEM HAVE BONDAPEIIIO FACTOR DATA- BONIAMI WILL COPY FROM LOGICAL 11 TO LOGICAL I

CYPY 1061 HYDROGEII FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER S

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 13 TO LOG 1 BONDARENKO TRIGGER 0

CUPY 100 l H1 YDROCIEN FROM LOG 18 TO LOG I BONEARENKO TRIGGER 0

COPY 3016 OXYGEN-16 FROM LOG 11 TO LOG 18 FONDARENKO TRIGGER 0

COPY 0016 OXYGEN-F16 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY en016 OFYGEOII-I6 FROM LOG 18 TO LOG 1 BONDARENIO TRIGGER 0

COPY 3C011- 0X'CGEII- IC FROM LOG 13 TO LOG 1 BOIJDAREIINC TRIGGER S

COPY 13017 AL-27 liSY 213 G FROM LOG 11 TO LOG IF BONDARENKO TRIGGER 0)
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COPY 13027 AL-27 1193 21"; G

'20Fp 13017 AL-27 1193 '1, G

COY 131.7 AL-27 1193 21, 12

COpY1 24304 CR 11191 WT SS-30

-OF. 2Y5' 15 •4FE2ý'A0 EWT S0-1

EOPY 2-2304 FE 1102 WY 3S-30

FROM LOG ,1 TO LOG

FROM

FPOIM

FFOM

FPOMI

FPCOM

FROM

FROM

FROM

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LEG

LOG

1 TO

1It TO

11 TO

11 TO

11 70

11 TO

II TO

11 TO

11 TO

LOG

LOG

LOG

LOG

LOG

]

1

I

1

1

i

RDiFFJEAJEMO T711 GOF fSE

ROIIPFREIIKO TRIGGER P.
ROIl DAF.REEO TR IGGER 2

BOIID.LAEIIEO TRI GGER

BORDAREI)KO TRIGGER 0

EONDAFEINIO TRIGGER 0

BPI1DAY9EN KO TRPI GGE R

COPY

COPY

2031,4

q2000

92235

III 11,00 WT SS-30

RP 1200 21OIGR

UP,•l 1111-1-235

UP.A111I2U'1- 130x

LOG 1

LOG 1

LOG 1

LOG 1

BrIIDARENKO TRIGGER

BOIDARENKO TRIGGER

RONIARENIKO TPIGGEF

BONDARENKO TRIGGER.

0

f'l

0

0
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SCALE 4.2 - 27 GROUP NErUTPONJ GOUP LIBPEARY
EASED OR EEDF-B VERSION 4 DATA

COMPILED FOR GPO 1/27//P
LAST UPDATEL'

L.1,1. PETP IE - OPEL
TAEE ID 4-21
ITLRIBRR OF HEUTPEGI1 GROUPS 17

FIRST THERDIAL GROUP is
TABLE OF CONTENTS

HYEý 'OEN ERI'F/R-IV [-LET 12E9/ITHPP1:E2
RC['EOGEIJ RElF/PB- IV MAT 12E9/THPEI1IE2
H',RYPOEI ERD F/BE-IV PAT 12 R/THPII11/E2
OCGEN-R1 ENDF/B-IV MAT 127r
OE. -161l EIDF/E-IV MAT 1 76
OYRGEN-1, EIIDF/B- IV MAT 1 76

AL-27 119- 21_ G•E 41375
AL-7 1113 T1E OP U40:7.1 75
AL-7 1 21$ ,PF 0403N5(5
CP 11-1 WIT S-3S I - T/RET) P-3 2S3I SP-5+4(42375)'

MANGAIIE-SE-55 EDSF/B-IV MAT 1197
FR 11- W _ UE-34 (1/EST) P-3 _.3E SP=P5+4(42375)'
III 1190 WI SE-SR3C1/RET) P- 23K SP-P+4(42575)'

PB 12q 21 SIPIP C542375 P-3 _93K
UPAIJIU-23. ER RF/R-IV MAT 12El
UPANIU34--3ý ENDF/B-TV IAT 16

III.RSBEP OF NTICLIDES
ILU]1BEP -;,F '3j;-Ms GROUPS
LOGICAL UNIT

UPEATED E//1
UPATED :81 q/94 "

UPDATED E IUPDATED El19/ý4
UPDATED El/1i./94
UPDATED EU/12/94
UPDATED Ed/l1/4

UPDATED El/1/4
UPDATED E:5114
UPDATED El/114
UPDATED El11i4
UPDATED El8/1/1
UPDATED' 

El/1 /1 4UPDATED E0-/12/9-4
UPDATED u6/12/94

I D
IS.
I D
I P
I D
I D
ID
IS
ISD
ISD
I D
I D
ISD
ILD

ISD

E l 01011
7 t 1 1

ICr,81 7

40 1 31-17

-r, '4 '
S024" 54

5025055II

50269041

50E83S4

IS 1092238

TAPE COPY UDSED S' I/O'S, AIlD TOOG U. 17 SECONDS
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PROGP.AM VERIFICATION IINFOPMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

*PRePAM: 050009

CREATION DATE: V3/08/96

VOLT/PE: ENG

LIBRARY: G:\SCALE43\WIN_ NT\EE ...

THIS IS NOT A SCALE-FC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 110/12 /011:

.... TIME OF EXECUTION: 14:17:40
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NUMERIC PARAMETEPRS

* OM" TME MAX:IMUM PROBLEM TIME (MIHU) 30. Cc"

TEA TIME PER GENER.ATIOIN (MIST 5.00

GEM NUMBER OF GENEPATIONS 803

NPG NUMBER PER GENEPATION 1000

* NSN NUMBER OF GENEPATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER I

PES GENERATIONS BETWEEN CHECKPOINTS 0

%1ID NUMBER OF EXTRA 1-D CROSS SECTIONS 1

ENBK NEUTRON B2"IK SIZE 1025

NNE EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BAWK SIZE 1t000

AP FB EXTRA POSITIONS III FISSION BASIN 0

WTA DEFAULT VALUE OF WEIGHT AVEPAGE 0. LORO

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

* RND STARTING RANDOM NUMBER BBR2710u001I

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

S* - ADJ MODE OF CALCULATION FORWARD +

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES
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........ LOGICAL PARAMETERS ......

RUH

FLX

SMU

MKU

CKU

FMU

MEH

CNH

FMH

HHL

xSI

XS2

KAp

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR E-EFF BY UNIT NUM•ER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMNUTE MATRIX K-EFF BY HOLE NUMIBER

COMPUTE COFACTOR K-EFF BY HOLE NU4MBER

PRINT ISS PROD MATPIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE AISGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTPA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

1O

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDoi

NUB

MKP

CKP

FMP

MKLA

CKA

FMA

HAL

FAR

GAS

PA.X

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S) NO -

COMPUTE FISSION DENSITIES NO1

COMPUTE NU-BAR & AVG FISSION GROUP YES -

COMPUTE MATRIX K-EFF BY UNIT LOCATIO1N NO

COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO

PRINT FIlS PROD MATRIX BY UNIT LOCATION O110

COMPUTE MATRIX E-EFF BY ARRAY lUMBER 110

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER NO

PRINT FISS PROD MATRIX BY ARPAY NUMBER NO "

COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO

PRINT FIS. AI4D ABS. BY REGION NO

PRINT FAR BY GROUP NO

PRINT XSEC-ALBEDO CORRELATION TABLES 110

PRINT WEIGHT AVERAGE ARRAY NO

PRINT INPUT GEOMETRY NO

PRINT DEBUG INFORMATION NO

PRINT TRACKING INFOPJ4ATION 110

BAPJ.METER IIIPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

.............. DATA READI(G COMPLETED ............
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UNIT VOLUMIE
" LNUMBER DATA SET NAME NAME UNIT FUNCTION

ZSC

ALB

WTS

SET

BIN

RST

LIB

14

95

q5

4

8

9

10

D:\hjp\23p-18g-as-56h\FTI4FDSS

G:\scale43\DATALIB\FT79F001

G: \scale43\DATALIB\FT8SFU0l

UNKNOWN

D:\hjp\23p-D8g-as-56h\FT95Fu(l

D: \hjp\T3p-l 1g-as-56h\FT95DFOSS 1

D:\hjp\23p-1g-as-56h\FTO4FO01

D: \hjp\23p-1g-as-Sh\FTSSFu01

UNKNOWN

UNKNOWN

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCP-RTCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPR WORKING LISRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

........ 0 IO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMPX WORKING LIBPARY ON UNIT
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MIX:ING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTIOIO MESSAGE THRESHOLD =3.0E-SR

MIXTURE =
(tro1,I 'E
1313 N027

08/12194
1092235

08/12/34

MIXTURE =
NUCLIDE
2013027

0'S/ 12 / 4

MIXTURE =
NUCLI DE
3001(181

GB/S 2/34
3004016

OH8/12/934

MIXTURE =
NUC ,I DE

4121(327
08/12/34

MIXTURE =
MIUCLI DE
502,1304

n8/12/94
5023055

08/ 12 / 34

5020304

08/12/84

OHa/ 12M 4

MIXTURE =
NUCLIDE

08/12/34

MIXTUPE =
NUC L IDE
70001D01

08/S2/34
7ti11.01:61

01/121/94

MIXTURE =
NU11LIDE
8001<101

08/1 /934

80/52/84

ATOM-DElS.
1.54180E-02

1.66361E-U3

1.u4847E-04

DENSITY (G/CC)
WGT. FA.00.

5 . ('0014E- 1

4.69986HE-01

2.Q9941E-02

= 1.3815
-A AWT

1237 26. 5961

32235 235.0,441

92238 238.0510

- DEIISITY ('7/CC) = 2.7020
ATOM-DENS. WHT. FDAC. ZA AWT

6. 03066E-02 I . 00000E+00 13027 26.9H81

3
ATOM-DENS.
E. c7062E-082

3.33844E-02

DENSITY(G/CC)
WGOT. FRAC.
I. 11927E-8S

8.88074E-01

= 0.99817
ZA AWT

1001 1.0077

8016 15.9904

4 DEl(SITY(G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. ZA AWT

0.03066E-02 1. SuO(OE+00 131027 20.9514

5
ATOM-DENS.

1.74 28E-112

1.73633E-03

5.93579E-r,2

7.72070E-03

DENSITY(G/CC)
WGT. FRUC.

1. 000'OE-L01

1.99999E-02

6.95050E-S1

9. 5000E-02

= 7.9200
ZA AWT

24000 51.8957

25055 54.9379

2r000 55.e447

24500 58.6872

IUCLIDE TITLE
AL-27 1133 218 SP 0401375(5)

UPAIJlIUM-235 ENDF/B-IV MAT 1261

URPASIIUM-238 ENDD/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GP C40375(5)

NUCLIDE TITLE
HYDROGEN ENDF/B-TV MAT 1269/THPBI]0n2

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
CR 1191 WT SS-304(1/EST) P-3 2530 SP=5+4(42375)

MAN4GANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)

NUCLIDE TITLE
PB 1288 21RNGP 042375 P-3 2930

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THPI11002

OXYGEN-lI ENIDF/B-IV MAT 1276

NUCLIDE TITLE

HYDROGEN EIJDF/B-IV •lAT 1259/TH2341002

OXYGEN-1I ENDF/B-IV MAT 1276

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UBFATED

UPDATED

UPDATED

6 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. FRAC. ZA AWT

3.290E-02 1. o00000+
0

0 52000 207.2100

7
ATOM-DE5S.

6..67692E-22

3.33046E-22

p
ATOM-0DE13.
C. 157692E-22

3.33846E-22

DENSITY (G/CC)
WGT. FRAC.

(.11427E-01

8. 507?30-'1

DE0SITY(G/CC)
WGT. FF-A.

1.11927E-01

8.80073E-01

= 3.998170-20
ZA AWT

1001 1.0077

5301 15.9404

= 0.99817E-20
-A AWT

IOT1 1.0077

8016 15.4904

e300 1 0 -)• 17001001
80101(1111
3011,011.

80001010

10113027
20121.27

4013027
50243L,4
5025055

51102304
50820204

1002011
10' 2 225

HO'EF, OGEB
HYDROGEN
HYDROGEN

OXYGEN-1,O

OXYGEN-I6

E(1DF/B-IV MAT 1209/TH.M10052
ENDF/B-IV MAT 1269/THB.1002
ENDR/B-IV MAT 1269/TH8411002
ENDF/B-IV MAT 1276
EGDF/S-IV MAT 1270
ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)
AL-27 112' 215 Gp 440375(3)
AL-27 11o2 213 GP 040375(5)
CR 1191 WT SS-304(1/EST) P-3 293K S-5+4(42375)'
MtIIGAI(ESE-55 EI(DF/B-IV MAT 1197
FE 1192 WT SS-304 (1/EST) P-3 293K S2-5+4 (42375)
I1I 1190 9WT SS-04 (1/EST( P-3 293K SP=5+ (42375)
RE 1255 218NG0 042375 P-3 2935
UP.AIIIlU4-235 ErIDF/B-IV MAT 1241

II' 2 .15 PA ..1 . ...3 .... .....3-1 .. .... ~5

UPDATED 00/12/94
UPDATED 03a/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 098/12/94
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED Uo/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 09/12/34
UPDATED 98/12/54
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED ,J/12/94H ý-Ali UAI I U11 -23 E NDuFIL/B-IV MAI% 1ibS

KE0O MESSAGE NUMBER K5-222

KEllO IMESSAGE III.IBER 35-222

KENO ME.SSAGE IUMBER K5-222

1 TRANSFERS FOR MIXTURE 3 WERE CORRECTED FOR BAS MOMENTS.

I TSAI(ISFERS FOP MI(TUFE 7 WERE COR 05ECTED FOR BAC. MOMENTS.

I T3.AI(SFERS FOP MIXTURE P WERE CORRECTED FOR BAD MOMENTS.

........ 0 1O'S WERE USED MIXING 05OSS-SECTIOIIS ......

I-D CROSS SECTIO ARRABX ID NUMBERS
1 202 1452 27 10 1oi

........ 0 IO'S WERE USED PREPARING THE CROSS SECTIONS ...
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ADDITIONAL INFOPR4ATION .....

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING AIGLES IN NSECS

ENTRIES/NEUTROC 114 THE IIEUT.ON BAIKE

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USES

NUMBER OF DIFFERENTIAL ALBEIOS USED

TOTAL INPUT GEOMETRY HEGIOIIS

INUMBER OF GEOMETRY PEGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

27 USE LATTICE GEOMETRY

I GLOBAL ARRAY NUMHBER

2 NUMBER OF UNITS INI THE GLOBAL X DIR.

2 IIUMBER OF UNITS IN THE GLOBAL Y SIR.

21 NUMBER OF UNITS IN THE GLOBAL Z DIR.

7 USE A GLOBAL REFLECTOR

I USE NESTED HOLES

S NUMBER OF HOLES

sH MA]X'IMUM HOLE NIESTINIG LEVEL

88 USE NESTED ARRAYS

150 NUMBER OF ARRAYS USED

14 MAXIMUM ARRAY NESTING LEVEL

YES

i 0

1

1

YES

YES

34

2

YES

8

3

* ' X BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

"-.-Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

+Z BOUNDARY CONDITION MIR -Z BOUNDARY COIIDITION MIRP

0
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MEDIA BIAS
HUM4 ID

GEOMETRY DESCRIPTION FOP. THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 1

MIDDLE FUEL PLATE CELL

1 CUBOID 1

CUBOID 2

3 CUBOI. 3

1

i

1

+X

+X

3.3000

3. 3000

3. 3000

-X = -3.3000

-: = -3.3000

-N. = -3.3000

3.75000E-02

5.7501:1OE-02

0.19590

-Y =-3. 71008OE-C02 +1

- =--5. 75005E-02 +Z

-Y =-l.19590 +Z

= 56.70D

= 57.400

157.400

-Z
-Z

U. YC'00

0. u0800

0. lO00S

UNIT 2

TOP FUEL PLATE CELL

I CUBOID

- CUBOID

3 CUBOID

1

2

3

I

I

1

3. 3000

3.3U00

3.3000

-E = -3.3000

-X = -3.3000

-X = -3.3000

3.75000E-02

5.75000:E-02

5. 7500E-02

-y =-3.71500E-l3 +2

-Y =-5.71500E-02 +2

-Y =-0.190 +Z

56. 700

57. 400

57.400

0.70000

0. 00000

UNIT 3

BOTTOM FUEL PLATE CELL

I CUBOID 1

2 CUBOID 2

3 CUBID0 3

1

1

1

+2

+5.

'2:.

3.3000

3.3000

3. 3000

-x = -3.3000

-X = -3.3000

-' = -3.3000

3.75000E-02

5. 75000E-02

0.19510

-Y =-3.7500-02 +Z

-Y =-S.7500-OD +Z

-Y =-5.7500-02 +Z

56.700

57.400

57.400

-Z
-Z

0.700u

U. 5500U

0. 00000

UNIT

SIDE PLATE

1 CUBID ÷X = 0. 20000 -5 =-0.20000 +y 3.7500 -Y = -3.7500 +Z = 57.400 -Z - O.00000

UNIT 10 EXTERNAL TO LATTICE 1 -----

FUEL SATE APPAY -

I ARPPAY NU4BER

- CUBOID

HOLE NUMBER

HOLE NIUMBER

3 C2UBOI

PLATES IN S/16 IN.

1 -2=

3 1

1 AT =

I AT X

51 i -E=

WEB CENTER

-. 3000

4.3680

-4.1687

4.1687

4.7244

Z

y

-y

= -3.3000

= -4.3658

= 0.00000

= 0.00000

= -4.7244

+Y

+Y

Z

Z

+Y

4.3658

4.3688

0.00000

0.00000

4.3688

-Y = -4.3688

-Y = -4.368E

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3688

+ 5 = 57.400

.7 .152

4

4

+Z = '73.152

-Z 0.0000

-Z = 0.00000

-Z - 0.00000S

NAC International 6.6.7-24



NAC-LWT Cask SAR
Revision 42

November 2014

REGION11
MEDIA BIAS GEOMETRY DESCRIFTION FOR THOSE UNITS UTILIZED IN THIS PRORBEM

NIMl I D

----- UNIT 11 EXTERNAL TO LATTICE I -----

FUEL ARRAY 20 PLATES IN

1 ARRAY NUMBER 1

2 CUBOID 3

HOLE INUMBER 3

HOLE NURHBER 4

3 CUBOID 5

FUEL ARRAY '0 PLATES IN

1 ARRAY NUMBER 1

2 CUBOID 3

HOLE NUTIMBER 5

HOLE N•N BER 6

3 CUBOID 5

FUEL ARRAY WITH HALF OF

1 ARRAY NlUMBER 1

2 CUBOID 3

HOLE NUMBER 7

HOLE liMBER 8

3 CUBOID 5

5/16 INt. WER RIGHT

AT 2

AT

2.C314

4.3e8H

-4. 1187

4.1187

4.7244

-Y = -3. SGR,

-Y = -4.3611

Y = 0.0000

7= 00i04

-]:= -4.7244

+y = 4.3658

+Y = 4.3688

Z = 0.00000

7 = 0.00000

+Y = 4.3688

-' - -4.3G88

-Y = -4.3188

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.36;8

+Z

+Z

57.400

73.152

,z - '73.152 -7 0.0500001

---- UNIT 12 EXTERNAL TO LATTICE 1

5/16 IN. WEE LEFT

+E = 3.9616

1 +2 = 4.3681

AT X = -4.1687

AT X = 4.1687

1 +: = 4.7244

-Y = -2.6314

-x = -4.3688

Y = 0.00000

Y = 0.00000

-x = -4.7244

+y =

Z =

+ =

4.3658

4.3688

0. 00000

0.00000

4.3688

-Y = -4.3698

-Y = -4.3688

IS UNIT NM4BER

IS UNIT NUMBER

-Y = -4.3688

+Z - 57.4100

+Z = 73.152

4

4

+Z = 73.152'

-Z 0.00500

-Z 0 .10000

UNIT 20 EXTERNAL TO LATTICE I

1/4 PLATE ON SIGHT - TOF STACK

= 3.9r86 -X = -2.6314

1 +2 4.3688 -X = -4.3688

AT 2 = -4.1687 Y = 0.000 0

AT K = 4.1687 Y = 0.00000

1 + = 4.6736 -X = -4.3r88

+Y

+'j

Z

Z

+11

4.3658

4. 3688

0.00000

0.00000

4.3688

-Y = -4.3618

-' = -4.3668

IS UNIT NUMBER

IS UNIT NUMBER

-Y - -4.3C86

+z

HE

57.400

73.152

-Z = 0.00600

-Z = (j.00000

-Z = 0.00000+Z = 73.152
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M4EDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNIJTS UTILIZED IN THIS PROBLEM
FF0101 12UT1-I I D

----- UNIT 21 EXTERIIAL TO LATTICE 1

FUEL WITH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK

1 APPRAY' MU4BER 1 +X = 2.214 -X = -3.0686 -0= 4.3G58 -Y = -4.3688

- CUBOIE, 2 1 +0 - 4.3688 -x = -4.3688 +0 4.3688 -Y = -4.3688

HOLE NUMBER 9 AT X = -4.1687 Y = n. 00S00 NS = 0.00000 IS UNIT 10U0BE

HOLE NUMBER I AT X - 4.1687 Y = 0.00000 Z = 0.00000 IS UNIT BUMBE

3 CUBOIN 0 1 +0 = 4.3688 -x = -4.6736 -0 = 4.3688 -Y = -4.3688

E.

E.

+Z

+ Z

57. 400

73.152

4

4

+Z = 73.152

-Z = 0.00,00

-Z - .O00000

-z - 0. n00t00

FUEL AROAY WITH HALF OF 1/4 IN. PLATE ON P

1 ARRAY NUMBER 1 +X 3.968

- CUBOID 3 1 + 4 - 4.3G8

HOLE ISJMBER 11 AT 0 = -4.168

HOLE NAJMBER 12 AT X = 4.168

- OUBONO 5 1 +:. = 4.673

---- UNIT 30 EXTER-IAL TO LATTICE 1 -----

IGHT - BOTTOM STACK

6 -x = -2.6314 +Y = 4.3658 -Y = -4.3688

8 -X = -4.3688 +Y = 4.3688 -Y = -4.368R

7 y = 0.00000 Z = 0.00000 IS UNIT NUMBER

7 y = 0.00000 Z = 0.00000 10 UNIT NUMBER

c -X = -4.308H +Y = 4.368e -Y = -4.3688

+Z

-+1

57.400

73.152

-Z

-Z

0.00000

0 . '000

4

4

+Z = 73. 152 -Z = 0.06000

FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON

I ARRAY UM4BER

- CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

3 3

13

14

5 1

+0

AT 0

AT '

+x

2.63

4.36

-4.16

4.16

4.36

----- UNIT 31 EXTERNAL TO LATTICE 1

LEFT - BOTTOM STACK

14 -X - -3.9608 +Y = 4.3658 -i

88 -X = -4.3688 +Y = 4.3688 -i

87 Y = 0.00000 Z = 0.00000 is

87 Y = 0.00000 Z = 0.00000 Is

88 -X - -4.6736 +Y = 4.3688 -Y

= -4.3688

= -4.3688

1 UNIT NIUMBER

1 UNIT NUMBER

= -4.3688

+2

+Z

57.100

73.152

-Z

-Z 0.00000

4

4

+z = 73.152 -Z - 0,O0000O

UNIT 40 EXTERNAL TO LATTICE 2 --

1 UNIT ARRAY WITH 1/4 IN.

1 ARRAY NUMBER 2

SCUBOID 5

PLATE O0

+0

TOP ANOD SIDES

9.0420 -x - -9.0428

9.3468 -X - -9.3476

+. = 4.3688 -Y = -4.3688 +Z

+Y = 4.6736 -Y = -4.3688 +-

73.152

73.152

-Z

-Z

0. 00000

0.00000
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REG I ON
M4EDIA BIAS GEOMETRY DESCRFIPTION FOR THOSE UNITS UTILIZED IN THIS FOBCIEM

- -LN I D

... UNIT 41 EXTERNAL TO LATTICE 3 ...

3 UNIT ARRAY WITH REST OF 5/IC WEB

1 ARRY 11NU1BER 3

2 CUBOID 5 1

2 UNIT ARRAY WITH 1/4 IN.

1 ARRAY NUMBER 4

2 CUBOID 5 1

7 MTR ELEMENTS IN THE LWT

I CYLINDER 3 1

HOLE NUMBER 15

HOLE I'I4BER 1I

HOLE NfUMBER 17

2 CYLINDER 5 1

3 CYLINDER 6 1

4 CYLINDER 5 1

5 CYLINDER 7 1

6 CYLINDER 5 1

7 CUBOID 8 1

iX= 11.173

+H= 14.528

-Y = -14.174 +Y = 4.3688

-Y = -14.529 +Y = 5.080r

-i'= -4.3083 +Z = 73.152 -Z = 0.01000

-Y - -5.0600 +Z = 73.151 -Z = 0.00000

----- UNIT 42 EXTERNAL TO LATTICE 4 -----

FLATE ON BOTTOM AND SIDES

9.0420

9. 3468

-X = -9.0428 +Y

-x = -9.3476 +5

4.3688

4.3C88

-Y - -4.368N +Z

-Y = -4.6736 +Z

73.152

73.152

-Z

-Z

B. 88000

0. 'IDS0

-- UNIT 50

RADIUS

AT X =

AT X =

AT - =

RADIUS =

RADIUS =

P•DIUS =

RADIUS =

RADIUS =

17.050

0.00000

0. OnWUB'0•100000

18.891

33.496

36.544

49. 244

49. 854

49.854

+Z = 73.152

Y = 9.4489

y 0. OC'3000

Y = -9.4489

+Z 73.152

+Z 73.152

+Z 73.152

z = 73.152

+Z = 73.152

-X = -49.854

-Z = 0.00000

Z = 0.B0nO0

Z= 0.00000

-Z = -. 2700

-Z = -1.2700

-Z = -1.2700

-Z = -1.2700

-Z = -1.2700

+Y 49.854

CENTERLINE IS AT X - .00000

IS UNIT NUMBER 40

IS UNIT NUMBER 41

IS UNIT NUMBER 42

CENTERLINE IS AT X - 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X - 0.00000

CENTERLINE IS AT X = ). 0000C

CENTERLINE IS AT X = 0.00000

-Y = -49.854 +Z = 73.152

y= B. 00000y 0 0.O0000

yf 0 .0000,)
Z = 0.2BO70

-z = -1.270W

UNIT 60

SIMPLIFIED LID STRUCTURE NAC-LWT

I CYLI11DER 5 1 F ADIU

2 CYLINDER 8 1 RADIUS

3 CUBOID 8 1 +X

36. 519

49.854

49. 854

+Z = 13.677

+Z = 13.677

-X = -49.854

-Z = -14.135

-Z = -14.135

i'. = 49.854

CENTERLINE IS AT Y - C. 00000

CENTERLINE IS AT X - O.000O0

-Y = -49.e54 +1 12.677

Y 0 (.00000
Y= NO1.1

-I -14.135
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MEDIA BIAS
J104 IDREGION

GEOMETRY DESCPIPTICTI FOR THOSE UNITS UTILIZED IIN THIS PROBLEM

----- UPS IT G1 .....

SIMPLIFIED CASK

1 CYLINDER

- CYLINDER

3 CYLINDER

4 CUBOID

BOTTOM STPUCTURE 1AC-LWT

6 1 RADIUS = 26.353

5 1 RADIUS = 3r.519

8 1 RADIUS = 49.854

H 1 +- = 49.854

+U = 3.E8100

13.360

13.360

49. 854

- E -3.8100

-Z = -12.700

+Y = 49.854

CENTERLINIE IS AT X

CENTERLI1IE IS AT ::

CENTERLINE IS AT S

-Y - -49.854 +1

S. 00000

0. 00008

u. 00000

13.360

yY

Y

.00000

0. 00000

-12.7 00

----- UNIT 62 ----

THIN TOP A.iD BOTTOM SHELL OF NEUTRON SHIELD - SUBTRACTED FROM LID MODEL

1 CYLINDER 5 1 RADIUS = 49.854 +Z = 0.61000 -Z = O.SSR00

2 CUBOID 8 1 +Y = 49.854 -X = -49.854 +Y = 49.854

CENTERLINE IS AT E = (.O00000

-Y = -49.854 +z = 0.61000

Y

-Z

C,. C, '") 0

0.00000

.. ........ GLOBAL -.... .... - .....
..... UNIT 70 EXTERNAL TO LATTICE SO .....

STACK OF F BASKETS IN CASK WITH LID AlD BOTTOM

I ARRAY NUMBER 10 +X = 49.854

FUEL PATE ARRAY - PLATES IN 5/16 IN. WEB CENTER

1 ARRAf NUMBER 1 +X = 3.3000

- CUBOID 3 1 '+ = 4.3688

HOLE NUMBER 18 AT X = -4.1687

HOLE NSUMBER 19 AT X 4.1687

SCUBOID 5 1 +7 = 4.7244

-X = -49.854 +Y = 49.854 -Y = -49.854 +Z - 51R. 6' -Z =0.00000

UNIT 110 EXTERNAL TO LATTICE I ---

-X = -3.3000

-X = -4.36e8

Y= 0.00000

Y 0.00000

+y =

+y=

Z=

Z=

4 .3658

4.3080

15.752

15.752

-Y = -4.3688

-i = -4.3698

IS UNIT NUMBER

IS UNIT NUMBER

-i'- -4.3647

+Z - 73.152 -Z = 15.752

+2 - 73.152 -Z = 0.0008,0

4

4

+Z - 73.152 -Z = 0.100000Z = -4.7244 7 Y = 4.3686
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MEDIA BIAS
N L 14 I EREG ION

GEOMETRY DESCRIPTIOI FOR THOSE UNITS UTILIZED 1N THIS PROBLEM

----- UNIT II EXTERNAL TO LATTICE 1 -----

FUEL ARF-RY 21 PLATES

1 ARPRAY NUMBER

- CUBOID

HOLE NUMNBER

INI 5/16 IN. WEB RIGHT

1 + = 2. 6314

3 1 42 = 4.3/88

20 AT X = -4.1687

-Y = -3.96H86 ± = 4.3658

-Y = -4.3/H88 Y = 4.3568

Y = 0.000010 Z 15.752

Y- 0.0506' 7 = 15.752

-: -4.7244 +Y = 4.368e

-Y = -4.3F68

-Y = -4.38P8

IS UNIT NUIMBER

IS UNIT lUMBER

-Y - -4.3P88

+Z = 73.152

= 73.15-

4

4

+Z = 73.151

-Z - 15.752

- 0 = . 0

-Z = O.00U0

HOLE IUMBER 21 AT X = 4.187

3 CUBO5 D 5 1 +2 = 4.7244

----- UNIT 112 EXTERNAL TO LATTICE I

FUEL ARRAY 20 PLATES I1

I ARRAY NUMBER I

2 CUBOID 3

HOLE N.U5MBER 32

HOLE NUMBER 23

3 CUBOID 5

1 5/16 IN. WEB LEFT

= 3.96B6

1 =X 4.3688

AT 2 = -4.1687

AT X = 4.1687

1 +2 = 4.7244

S

y

-2.6314

-4.3688

0.00000

0 . 00000

-4.7244

+y =

+Y =

Z=

+y=

4.3658

4.3688

15.752

15.752

4.368e

-Y = -4.3668

-Y = -4.36;8

IS UNIT NLTMIBER

IS UNIT NUMABER

-Y = -4.36r8

+Z = 73.152

+Z = 73.152

4

4

+Z = 72.15'

-Z

-Z

15.752

0. 05000

-= 0. GROS

FUEL ARRAY WITH HALF OF 1/4 PLATE ON RIGHT -

1 ARRAY NUMBER I +X = 3.9685

2 CUBOID 3 1 +X = 4.3688

HOLE NUMNBER 24 AT X = -4.1687

HOLE 14UMBER 25 AT 2 = 4.1697

3 CUBOID 5 1 +2 = 4.6736

NAC International

UNIT 130 EXTERNAL TO LATTICE 1 -----

TOP STACH

-Y - -2.r314 +Y = 4.3658 -Y -4.3688

-X = -4.3688 +Y = 4.3688 -Y - -4.3688

2 = 0."0000 Z = 15.752 IS UNIT NU1BE1

Y 0.00500 Z = 15.752 IS UNIT NUMBER

-N = -4.3668 ±Y = 4.3688 -Y = -4.36.8

+Z = 73.152

+Z = 73.152

4

4

+Z = 73.152-

- 15.75

-Z = 0.03000

-2 = U.8USE/U
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MEDIA BIAS
NUM IJr

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REG I ON

----- UNIT 121 EXTERNAL TO LATTICE I

FUEL WHTH HALF OF 1/4 IN. PLATE On LEFT TOP STACK

I ARP.AY NUMBER

SCUE3OID

HOLE IILT14BER

HOLE JIIMBER

3 CU8OID

3 1

26

27

5 1

+0 =

AT X =

AT X =

+X =

2.6314

4.36H8

-4.1687

4.1.87

4.3688

-: = -3.968r

-X = -4.3688

f = 0.00000

y= 0.00000

-x = -4.6736

+Y

'K

4.3656

4.368E

15.752

15.752

4.3H88

-Y = -4.3688

-% = -4.3600

IS UNIT NUMBER

IS UNIT NUMIBER

-Y = -4.3688

+Z = 73.152

+Z = 73.152

4

4

+Z = 73.152

-Z = 15.752

-C .-0.00U00

-Z = 5.0000

-- UNIT 130 EXTERNAL TO LATTICE 1 --

FUEL ARRAY WITH HALF OF 1/4

1 ARRAY NUMBER 1

2 CU3OID 3 1

HOLE NIMJBER 28

HOLE N.lUMBER 29

CUBOID 5 1

FUEL ARRAY WITH HALF OF 1/4

1 ARRAY NUMBER 1

2 CUHOID 3 1

HOLE NUMBER 30

HOLE NUMBER 31

3 CUHOID 5 1

I1N. PLATE ON RIGHT

+X = 3.9686

-X = 4.3688

AT X = -4.1687

AT X = 4.1687

+0 = 4.6736

BOTTOM STACK

-X= -2.6314 +Y = 4.365e

-X = -4.3688 +Y = 4.3608

Y = 0.00000

Y = 0.00000

-X = -4.3608

Z =

Z=

+y=

15.752

15.752

4.3686

-Y = -4.3688

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.-688

+Z = 73.152

+Z = 73.152

4

4

,Z = 73.152

-Z = 15.752

-Z = 0.00000

-Z = 0.000,30

-- UNIT 131 EXTERNAL TO LATTICE 1

IN. PLATE ON LEFT

+0 = 2.6314

+Y = 4.3688

AT X = -4.10-87

AT " = 4.1687

+X = 4.3686

- BOTTOM STACK

-X = -3.09656

-X = -4. 3688

Y= 0.0000

- = O.6O0O0

-8X = -4.86736

+y

+3 =

Z=

Z=

+y =

4.3658

4.3688

15.752

15.752

4.3666

-Y = -4.3688

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.388e

73.152

73. 152

-Z = 15.752

-Z = 0.00000

+Z = 73.152 -2 = 0.00r00

UNIT 140 EXTERNAL TO LATTICE 12

2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP A14D SIDES

I ABPAy NUMBEP 12 - + = 9.0426 "

2 CUOID 5 1 +0 = 9.3468

NAC International

-9.0428

-9.3476

40 = 4.3688

+Y = 4.6736

-Y = -4.3663 +6 = 73.15' -1 = 0.00000

-Y = -4.UE88 +Z = 73.152 -Z = 0.00000
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MEDIA BIAS
ITJI'I I DREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED I1 THIS PROBLEH

----- UNIT 141 EXTERNAL TO LATTICE 1 -----

3 UNIT ARRAY WITH REST OF

I ARRA, NUMBER 13

- CUBOID 5 1

2 UNIT ARRAY WITH 1/4 IN.

I ARRAY NUMBER 14

2 CUBOID 5 1

7 MTR ELEMENTS IN THE LWT

1 CYLINDER 3 1

HOLE NUMBER 32

HOLE NUMBER 33

HOLE IRiMBER 34

2 CYLINDER 5 1

3 CYLINDER 6 1

4 CYLINDER 5 1

5 CYLINDER 7 1

r CYLINDER 5 1

5/16 WEB

SN = 14.173

+ = 14 .528

-14.174

-14.5'9

+y 4.3688 -Y - -4,3c8A

5. '0D03 -Y - -5 . 0q00

+Z = 73.152

+_ - 73' 5

-N = 0.00000

-1 = 0.00000

----- UNIT 142 EXTERNAL TO LATTICE 14

PLATE ON BOTTOM AND SIDES

+ 1 = 9.0420 -. =

= 9.3468 -

-9.0428

-9.3479

+Y

+Y

4.3688

4.3688

-Y - -4.3668 +Z = 73.152 -Z

-Y = -4.6730 +Z = 73.152 -Z

0.00000

0. ('0000

UNIT 150

RADIUS =

AT X =

AT X =

AT X =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

17.050

0. 00oULI

0.00000

0.00000

18.891

33.496

36.544

49. 244

49.e54

+z

+z

+Z

+z

+z

= 73.152

= 9.44R9

= 0.00000

= -9.4489

= 73.152

73.152

= 73.152

= 73.152

73.152

-Z

z

I

Z

-Z

-Z
-Z

-Z

-Z

0.00000

c'. 00'7000

0. 00000

0. 00000

-1.42700

-1. 2700

-1.2700

-1. 2700

-1.2700

CENTERLINE IS AT

IS UNIT NUMIBEP

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

S = 0. 00000

14U1

141

142

X = 0. ,0000

= Y. L)000

X - 0.40000

X = 0). 00000

' - 0.40000

y = 0.00000

CENTERLINE IS

CENTERLINE IS

CENTERLINIE IS

AT

AT

AT

S =I'

y=

Y =

0. (0000

4. (40000

0.00000

0.00000

').c 0"00'S

7 CUBOID 8 1 +5 = 49.854 -X = -49.854 +Y = 49.654 -Y = -49.854 +z = 73.152 -Z = -1.2700
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UNIT ORIENTATION DESCRIPTION FOP ARRAY I

LATER 1, X COLUM' I TO 1 LEFT TO RIGHT P ROW 1 TO 23 BOTTOM TO TOP

2

1

3

---- UNIT ORIENTATION DESCRIPTION FOR ARRAY 2 ----

Z LAYER 1, X COLUMN~l 1 TO 2 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

10 21
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UNIT ORIENTATION DESCRIPTION1 FOR ARRAY 3

7 LAYER 1, X COLUMN 1 TO 3 LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

12 10 11

UNIT ORIENTATYOI] DESCRIPTION FOR ARRAY 4

7 LAYER 1, X COLUNHI I TO 2 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

30 31
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UNIT ORIENTATION DESCRIFTIOII FOPR ARRAY 1')

Z LAYER 1, X COLUMN I TO I LEFT TO RIGHT Yf ROW 1 TO 1 BOTTOM TO TOP

61
Z LAYER 2, v COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

r2
Z LAYER 3, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

150
Z LAYER 4, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

50
Z LAYER 5, X COLUMN I TO I LEFT TO RIGHT 0 BOW I TO I BOTTOM TO TOP

15''
Z LAYER 6, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

50
Z LAYER 7, 0 COLUMN I TO 1 LEFT TO RIGHT Y BOW I TO 1 BOTTOM TO TOP

10
Z LAYER 8, C COLUMN I TO I LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

50
Z LAYER 9, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

62
Z LAYER i0, X COLUMII I TO 1 LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

CO
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UNIT ORIENlTATION DESCF:IPTION FOPR ARRAY 12

Z LAYER 1, X COLUNNI 1 TO 2 LEFT TO RIGHT 7 ROW I TO I BOTTOM TO TOP

120 121

RUIT ORIENTATION DESCRIPTION FOR ARRAY 13

Z LAYER 1, X COLUMN 1 TO 3 LEFT TO RIGHT i ROW 1 TO 1 BOTTOM TO TOP

112 110 111

UNIT ORIENTATION DESCRIPTIOTI FOR ARRAY 14

Z LAYER 1, Y COLUI.I 1 TO 2 LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

130 131
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VOLUM4ES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETR
UNIT REGION REGION

1 I 1

3 3

- 1 4
2 5

3 N

3 3 7
2 8
3 9

4 1 10

SURROUNDIING GEOMETRY VOLUMES

10 1 11
2 12

3 13

SURROUNDING GEOMETRY VOLUMES

11 1 14
2 15
3 14

SURROUNDING GEOMETRY VOLUMES

12 1 17
2 18
3 19

VOLUME

2. 77250'E+02 CH0M

1.58406E+N1 CM-3
1.04HR3E+02 CM-3

2.77200E+51 CM' 3
1. 584OYE+01 21M3
5.24315E+01 CIM-3

2.77200E+01 CM-3
1.58466E+01 CM**3
5.24315E+01 CM 3

1. 72200E02 CM-3

GEOMETRY REGIO1N

3.30902E+03 CM-3
1.93142E-03 CM"*3
4 .54580E+02 CM -3

GEOMETRY REGION

3.30902E+03 CM-3
1.93142E+03 CM"*3
4.54580E+Q2 CM ,3

GEOMETRY REGION

3.30902E+03 CM-3
1.93142E+03 CM*3
4.54500E+02 CM 3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

20 1 20 3.30902E+03 CM".3
2 21 1.93142E+03 CM 3

3 22 1.94U25E+02 CM"3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

21 1 23 3.30902E+03 CM"*3
2 24 1.H3142E+03 CM :3
3 25 1.94820E+02 CM 3

DUPROUNDIING GEOMETRY VOLUMES - GEOMETRY REGION

30 1 26 3.309o2E+03 CM"3

2 27 1.93142E+03 CM"'3

3 28 1.94020E302 CM"3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

31 1 29 3.30902E+03 CM-3

2 31 I.93142E+03 UCM3
3 31 1.94820E+02 CM '3

SUOPOUNDING GEOMETRY VOLUMES - GEOMETRY REGION

4v 1 32 1.15593E+04 CM-3
2 33 8.0(464E+02 CM**3

SURROUNIDING GEOMETRY VOLUMES - GEOMETRY REGION

41 1 34 1.81103E0 04 CM°'3
2 35 3.47806E+-3 CM-'3

SUPPOUIDING GEOMETRY VOLUMES - GEOMETRY REGION

42 1 34 1.15593E404 CM' '3
2 37 .C V04f4E E-2 CMH 3

50 1 38 2.04796E+04 CM0 3

2 39 1.H6327E-04 CM-I3
3 45 1.7n880E+05 CM -3
4 41 4. 9H133E + 4 CM*3
0 12 2.54733E+-5 -M13
r 43 1.41241E+04 CM-3

7 44 I.5R77vE+05 CM-3

1 79 1.152-E,05 CM"*3
2 E0 1. 0,,29E+05 CMR03
I 03 5.193321E04 CM*'3

1 1 R2 1.66245E+04 CM,"j3

2 e3 9. 3157E+04 CM''3
3 P4 9.260S-0EG0 CM4

4 55 5.H558qE+N4 CM11

1 04 4.7 6297Eý03 -1-'1

CUMULATIVE
VOLUME

2.77200E+01 C71.!
4.356136ER01 CM* :3
1.48430E+02 CM'H3

2.77200E+01 CM'*3
4.'35666rE÷01 CM-*3
4.59981E+01 CM*13

2.77200E+01 CM'3
4.35666E+0I CM1:3

9.59981E+01 CM* 3

1.7220E+02 CM-'3

11 IS Ai ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM-'3
5.58484E+03 CM'*3
.503942E+03 CM4-3

14 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM'*3
5.R5484E+03 CM+:3
6.03942E+03 CM '3

17 IS Al ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM'-3
5.58484E+03 CM":3

6.03942E+03 CM÷÷3

20 IS All ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM+*3
5.58484E+03 CM'S

5.779B6E+03 CM-'3

23 IS PI ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM443
5.5H484E+03 CM::3
5.77966E+03 CM '3

26 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM'-3

5.N5484E+03 CM :3
5.77966E+03 CMI 3

29 IS Al ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM'÷3

5.H5484E+03 CM :3
5.77966E+03 CMM'3

32 IS AN ARRAY PLACEMENT BOUNDAPY REGION

1.15593E+04 CM-3
1.23658E+04 CM''3

34 IS Al4 ARPAY PLACEMENT BOUNDARY REGION

1.91193E-04 CM"3
2.15063E+04 CM-'3

36 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.15593E+04 CM-*3
1.23658E0+'04 CM' 3

6.68074E+04 CM-'3
8.34453E+04 CM''3
1.62328E+05 CM•'3
3.1241E'05 CM*'3
5. C o74E-+.5 CMH'3

5.O109RE+05 CM'13

7.39R77E+05 CM113

1.1(526E+05 CM-'3
2.17165E+U5 CM43
2.70503E+05 C-1'

1.6R245E+04 CM'"3

1.O9782E+05 CM÷'3

2.03480E+05 CM' 3
2.590790E05 CHM'3

4.7Y297E+03 C-'43
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SURPOUTIDING

70

SURROUNDING

110

SURROUNDING

III

SURROUNDING

112

SURROUNDI NG

120

SURROUNDING

2 o7

GEOMETRY VOLUMES -

1 8E

GEOMETRY VOLUMES -

1 45
2 4C
3 47

GEOMETRY VOLUMES -

1 48
3 4q
3 5o

GEOMETiK' VOLUMES -

1 51
2 52

3 53

GEOMETRY VOLUMES -

1 54
5 5 5

3 56

GEOMETRY VOLUMES -

121 ]

3

SURROUNDING GEOMETRY

130 1
3
3

57
5R
05

VOLUMES

6I

1.30143E+03 CM''-

GEOMETRY REGION

4.9PR97E-0R CM-3

GEOMETRY REGION

3.-309020E03 CM''3

1 .93142E0-3 CM''3

4.545e0 E+02 CM11-3

GEOMETRY REGION

3.3555O2E-03 CM''3
1.93142E+03 CM'-3
4.54580E+02 U M'-3

GEOMETRY REGION

3.30902E-03 CM-'3
1.93142E+03 CM:'3

4.54580E+02 C14*3

GEOMETRY REGION

3.3090-'E+03 CM-'3
1.93142E+03 CM''3
1.94820E+02 CM *3

GEOMETRY REGION

3.3o902E+03 CM- 3
1.93142E+53 CM"13

1.04820E+02 CM N3

GEOMETRY REGION

3. 3RS92E+03 CM÷-3
1. 3142E+513 CM''3

1.94820EI,2 CM"3

GEOMETRY REGION

3.30902E+03 CM-'3
1.93142E+03 CM''3

I.94020E+02 CM' 3

GEOMETRY REGION

1.15593E+04 CM''3
R.R6464E+02 CM' 3

GEOMETRY REGION

1.R0183E+54 CM'-3
3.478056E-3 CM-*3

GEOMETRY REGION

1.85593E+04 CM-'3
8.06464E+02 CM''3

2.04796E004 CM''3
1.0R3270+R4 CM''?
1.758308+05 CM•''
4.99133E+04 CM''3

. 54733EE05 CM',3

1.41241E+04 CM''3
1.58779E+05 CM-3

6.G6440E-03 CM''2

SR IS AJl ARRAY PLACEMENT BOUNDARY PEGI030

4.90697E+06 CM''3

45 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E003 CM '3
5.,504845+03 Cm' '3
C. 3942E+03 CM''3

48 IS Al ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM-'G
5.5R484E+03 CM''3
R.03942E+03 CM''3

01 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM''3
5.58484E+03 CM''3

6.03942E303 CM''3

54 IS All ARRAY PLACEMENT BOUNDARY REGION

3.3(902E+03 CM''3
5.58484E+03 CM''3
5.77966E+03 CM- 3

57 IS AN ARRAy PLACEMENT BOUNDARY REGION

3.30902E+03 CM*-3
5.584R4E+33 CM''3
5.77966E+03 CM''3

60 IS Aol ARRAY PLACEMENT BOUNDARY REGION

3.30902E-03 CM''3
5.58484E+03 CM''3

5.77966E+03 CM''3

63 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM''3
S.59484E+03 CM''3
0.77966E+03 _M' '3

66 IS All ARRAY PLACEMENT BOUNDARY REGION

1.15593E+04 CM''3
1.23658E+04 CM''3

68 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.8118330-4 CM''3

2.15963E+04 CM''3

70 15 AN ARRAY PLACEMENT BOUNDARY REGION

1.15593E-04 CM''3
0E04 CM''3

C. 74E0+4 CM'?3
O.344+IE+U4 CM''3
2.6_ 0 E+05 CM''3

.1241E÷0+05 CM' 3
5_6 E74E+05 CM' '3
5 8109OE-US CMI' 3
7.3917?E+0 CM+ '3

SURROUNDING GEOMETRY VOLUMES

131 1 b3
2 64
3 04

SURROUNDING GEOMETRY VOLUMES

140 1 06
2 07

SURROUNDING GEOMETRY VOLUMES

141 1 68

SURROUNDINMG GEOMETRY VOLUMES

1427

150 1 7-
3 73
3 74
4 75
5 76t
E6 77
7 7t

UNIT USES REGION

1 082 1

3

- 42 3

42 1

I 84 1

MIXTURE TOTAL VOLUMIE

1 2.4449UE004 CM''3
1.30767E004 CM''3

3 9.145Ž1E+04 CM'-3

I 1.104240+93 0,CM''3
2 6.65557E+02 CM'*3

S 32.202120E03 CM''3

1 1.104240+33 CM''3
- 6.R6IIRE+52 CM1'3

S 2.2R1YE+-.3 CMH-3

2 1.4448E-04 CM'÷3

9.92705E+03 CM''3
- 5.75427E+03 CM' 3
5 1.3-374E0+3 CM''3

t.02705E+02 C-'M3
2 5.79427E+53 CM' '3

10

15i

1

3

1
2
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29

30

31

40

41

42

5 r

5 1.36374E+03 CM-3

9. 92705E+03 C-"W
5.79427E+03 'M*2 3
S 1.36374E+03 CM143

9.92705E+03 CM0*3
3 5.79427E+03 CHI-

5 5 8.44459E+02 CM'13

9.9-705E,03 CM* 3
5.79427E003 CM- 3
5 0.84459E+02 CM- 3

9.92705E003 C1413
3 0579427E003 CM' 3

0.84459E+02 CM'3

9.92705E+03 CM0-3

3 5.79427+0-3 CM*÷3
0 5.844459E 02 CM1 3

3.46779E+04 CM-*3
5 2.41939E+03 CM-3

5.43548E+04 CM-13

5 1.04342E004 CMl*3

3.46779E+04 CM"3
5 2.41939E+03 CM''3

3 6.14387E+04 -lM"3

E 4.98996E+04 CM1"3

5.36664E+05 CM"'3
5 1.49740E+05 CM"'3
7 7.64198E+05 CM*3

5 4.23722E+04 CM''3
8 4.76337E+05 CM1"3

5 0.1.526E+05 CM"3

8 1.00639E+05 CM -3
8 5.93381E+04 CM1-3

6 1.66245E+04 CM÷3
5 9.31579E+04 CM :3
8 9.36980E+04 CM '3
O 5.55989E+04 CM*-3

0 q9.5594E+03 CM:'3
8 2.60296E+03 CM"43

r'0

61

70

116'

112

12U1

121

1 30

4.99697E+06

9.92705E+03
3 5.79427E+03
O 1.36374+0.3

9.92705E+03
3 5.79427E+03
5 1.36374E+03

9.92705E+03
3 5.79427E+03
5 1.36374-+n3

9. 92705E+03
3 5.79427E+03
5 5.84459E+02

9. 92710E+03
3 5.79427E+03
5 50.4459E+02

9.92705E+03
3 5.79427E+03
5 5.84459E+02

9.92705E+03
3 5.79427E+03
5 5.84459E+02

3.4(6779E+04
2.4 1939E+03

5.43548E+04
1.44342E+04

3.46779E+04
5 2.41939E+03

3 0.14397E+04
4.99489E+0I
5. 3 660+4E905

5 1.49740E+05
7 7.641I98E+05

CM' 3

CM" : 3

C14' .3

CM '3

cm, 3

CM' 3

CM' 2
C14~.I*3

CM' 3

CM"* 3CM.3

CM * °3

CM * "3

CM. 3

01,

CM' 3

,14 - -,

CM* 3

CH" * 3

CM*

CMHCmV

146'

141

141

1506

3
4
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S 5 4 .237522E+04 CM"13
7 U .7H37E n5 CM-3

TOTAL MIXTURE VOLUMES

MIXTURE TOTAL VOLUME MASS (G)
1 2.E67775E+04 CM*3 3 .H9944E+04
2 2.97726E+04 0CM**3 8.04456E4
3 3.D00890ES05 CMLS3 3.DS340E+05
5 7.H4635E+05 CM''3 5.91335ED06

6 1.0 9H-95E+ 0 CM'' 3 1.23644El07
7 1. D5I40E±06 CL'3 1.5256lE-14
H S.QHB55E+06 CM**3 l.26224E-I4

BIASING INFOP•MATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOB ALL BIAS ID'S.

........ 0 IO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 0.00733 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 5.36949E-'73

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTIGS IN A CUBOID DEFINED BY:
+2= 4.98539E+I -I=-I.9S5S9EDDI +Y= 4.98539E+01 -Y=-4.98539E+01 +Z= 5.01625E+'D2 -Z= O. D000GE+0DS

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER K5-B05 ..... WARNING, ONLY 745 INDEPENDENT STARTING POSITIONS WERE GENERATED. ....

255 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

4.49700 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 4.51200 MINUTES.
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GENERATION
GEIJERATIONI -EFFECTIVE

E600 MESSAGE NUMBER 10 5-13
1 9 0 5782E-Li

KENO MESSAGE HUMBEEP 5-13-
10' 5 51E- 1

3 90 O9O5E-Al
4 9. l9 l4E-Al

5 9 19734E-Al
S .1)88 CIE iS

7 9. 83' 'YE-01

9 0.89421E-01

10 9. 15939E-01
1 1 9. 27039E-01
12 9. 70198E-01
13 9.4041IE-01
14 9. 66821E-10
15 9. 03005E-0I
16 9.-21764E-01

17 1.31197E-01
148 .35219E-01
19 S.q8210E-91

20 0.19709E-01
'I 9:.81539E-01

A. ,99O1E-01
03 .08486 SE-i1
9. 24379E-01
5 .22234E-01

E6 
4
.44589E-01
35349E-"Il

28 9. 10675E-_1
29 0. 48476E-:1
30 9. 44440E-01
31 9.8q402E-i1)

32 9. 06797E-41

33 9. 50450E-1)1
34 9.13527E-01
35 9.14273E-01
36 9.5242SE-01

ELAPSES TIME
MINUTES

W14APIN1G .... ONLY
4.51683E+00

WAPJIING. .... ONLO

4.82363E+00
4.503683E+00

4.54700E+0()
4 .55 700E+00
4.50C617E+0(I
4.57633E+01'1
4. 6550E+0'0
4. 59633E+00
4.60550E+00
4.61567E+00
4. 624 83E+0
4.63483E+00
4.64400E+00
4. 65400E+00
4.664 17E+00
4.1674 17E+C 0
4.683336+00
4.G6350E+00
4.7C350E+00
4._71267E+00
4.72267E+04

4.732836+04
4.74283E+00
4.75210E+00
4.76117E+00
4.77133E+00
4.78133E+00
4.79133E+00
4.80050E+09
4.910767+00
4 . I2067E+00

4.82983E+00
4.83983E+09
4.95000E+00
4.05917E+00

AVERAGE AVG K-EFF MATRIX
6-EFFECTIVE DEVIATION K-EFFECTIVE

999 INDEPENDENT FISSION POINTS WERE GENERATED
I OOOOOE+00 0. 006064E0 0 0. 00000E 01

998 I1DEPENDENT FISSION POIN TS WERE GEIIERATED
0.00000E-00

8.90695E-01
9.05304E-01
9.101146E01
9.13057E-01
9. 21167E-01
9.19111E-01
9.14869E-01
9.16253E-01
9.174N1E-01
9.22726E-01
9. 243346E-01
9. 27874E-01
9.25961E-01
9. 2662E -01
9.2C031E-01
9.26605E-01
9. 24935E-01
9.24644E-01
9. 27639E6-01
9. 25752E-01
9.24930E-01
9.24905E-Il
9.24788E -01
9. )5613E-01
9.26003E-01
9.25413E-01
9.26268E-01
9.26917E-01
9.278826-01
9.268440-01
9.37607E-01
9.27167E-01
9.126776E-01
9.27531E-01

0 . 00000E+00
0.00000E+-00
1.460946-02

9.7097 6-03
7 .470303E-03
994 23E-03

8.38999E-03
8.26200E-03
7.28810-903
6.53920E-03
7.87535E-03
7.30267E-03
7.54829E9-03
7.202136-03
6.67462E-93
C.2246CE-03
5.85090E-03
5.744 17E-03
5.42344E-03
5.94005E-03
5 .94273E-03
5. 71215E-03
5.44638E-03
5.20549E-03
5.05170E-03
4.861005E-03
4.70740E-03
4.60954E-03
4.48903E-03
4.43766E-03
4.410 6, 0'-
4.33340E-03
4.21880E-03
4.10759E-03
4.05573E-03

0. 00000E3+00
0. 00000E+00

0.00OOOE+00
0.0O00006+09
0. 000006-00
0. 04040OE00

0. 000006E+0
0. 00000E+0
0. 0000 0E+ 09
0. 00000E+00
u. 000COE+00
0. 0000 0E+ 00
0. 0000C+o00
0. 000006+0
O.00000E+O0
0,E00000+14
0. 00000+E00
0. 0006OE+O0
O. OOO00)E+O0
0.00000E+ 0
0O. O000U:E+)OU
0. 00000E+00
0. O000OE+00
0.0O0000E+00
O.O000E-o00
0. O00000E30

0.0O0000E+00
0. O00000E+O00
0.0O0000E+00
0.0O0000E600
0.0O0000E+00
0.0O0000E+00

0 . OOOOOE-O0

0. 0000E+00
0.O00006E+00
0. 0000 06E+o0

MATRIX K-EFF
DEVIAT I0ON

0. 6OOOE+-0

C1. 0400-)E+00

C. 000fl 00E +00I0. C000006-00

0. 0000oE+ 40

0.0004C46+001
0.00000E+4U
0. 00040E+00
0.00000 E + O0
0. 00006E+000.00000E+00

I. 000406E+0
0. 00006E+0)
4. 00000E+00
0. O0000E+00
0. 0000E0+ '1O0
0. OOO000E+ 0
0. O00040E + 0
0. 00000E+00
0. O0000E+O0
0. O00000E+0
0. 0000E+O0
0:. OCiO00E+00

. O00000E+O0

0. DOOOOE+O01
O. O00OOE+O0
0. 00000E+D0

0. O00000E+0
0 . O00i0I0E+ 01'
0. OOO00E+O0
O . 00000E+O01
'3. O00000E+04

Q . OOOOOE+n00
0. 00000E+001'. O00000E+00
0. OO001''0+D0'

761 9
7r2
763
764
765
766

7t7
768
769
770
771
772
773
774
775
778
777
779
774
700
701

7p2
783
7q4
785
786

78
7887

79"

796

900

001

802
003

.21736E-01 1.
8.02916E-01
9.2('364E-01
9.33754E-01
9.07859E-01
9.41903E-01
0.23249E-41
d.85873E-01
9.44 8 7E_-01
8.95803E-01
9.40899E9-i]l
0.C0 37 65E-01

9.97725E -01
9.072206-01
9.50358E-01
9. 052616-01

9.271076-01)
9.429006-01

9.41042E-01
2.23276E-01

9.00943E-01
3.24416E-01
q.378066-01
q.n0231E -n I
9.60546E-01

. 2451V7E-01
5. (826E-01

7.108156-01
0.1E692E-01

9.340506-01
7.28294E-01
9.016176-01

.43198E-O1
9.3'817E-91
0.006196-01

1046OE-01
7.97191E-41

.08117E-01
.07942E-01

q.21666E-01
".31197E-01

.3092 2E-008.•743E-0-1

19400E+01 9.26719E-01 9.64740E-04 0.000006-00 0.
1.150000+01 9.26667E-01 9.63970E-04 .4000060E+0

1.19600.+01 9.26979E-01 9.627476-04 0.00006-00
1.19692E+01 9.26688E-01 9.61523E-04 o.000006+O0
1.19793E+01 9.26663E-01 9.60584E-04 0.0000E+06-
1.10983E+01 9.26683E-01 9.59533E-04 0.00000E+00
1.10965E+01 9. 2E679E-01 9.562006-04 0.O00004E+0

1.20095E+01 9.26636E-01 9.57881E-04 0O.0000E+00
1.20197E+01 9.26662E-01 9.86921E-04 0O.0000E+00
1.20287E+01 9.26622E-01 9.56519E-04 0.000096+00

1.20388E+01 9.26640E-01 9.55454E-04 0.O00006E+0
1.20480E+01 9.296116-05 9.54476E-04 0.004006+0

1.20806+01 9.26573E-01 9.54173E-04 0.O00000610

1.20672E+01 9.26548E-01 9.53265E-04 0.00006E+00
1.207736+01 9.26079E-01 9.52020E-04 0.000006-00

1.20873E+01 9.26551E-01 9.5196E6-04 0.00046-00
1.209065+41 0.26053E-01 9.954696-04 4.0000E6+-0
1.21065E+01 9.260746-01 9.49477E-04 0.00000+O0
1.21167E+01 9. 26593E-01 9.48437E-044 0.0Oo0E+-0
1.212676+01 9.26598E-01 9.47227E-04 0.000006-

1.31 3686+01 9. 26043E-01 9.471226-04 0.0000-E+D0
1.21458E+01 9.264 OE-01 9. 4091 -04 4.000006+00
1.21560E+41 9.26054E-01 9.44800E-04 0.400006-100
1.2160E0+01 9.260216-91 9.44200E-04 O.O00000+00

1.21762E+01 9.265646-01 9.43994E-04 0.O000000+O
1.21653E+01 9.260616-01 9.42703E-04 0.O0000E-00

1.21053E6+1 9.260396-01 0.410406-04 4.000006+-4
1.2-053E+01 0.26531E-01 9.400006-04 0.00000E+00
1.22155E+01 9.26518E-01 9.39576E-04 0.009000E+U
1.22255E+01 9.26526E-01 9.384336-04 0.0006-E+00

1.22347E+01 9.26030E-01 9.372446-04 0.40006E+00

1.22446E+01 9.26662E-01 9.36507E-04 0.I004OOE+00
1.32548E+01 9.20083E-01 9.35640E-04 0.00000-E00
1.32640E+01 9.26598E-01 9.344893-04 0.0006E-+00
1.22740E+01 9.32643E-01 9.34405E-04 0.0006E-+00

1. J2832E601 9.26523E-01 9. 334476-04 0. 000000E+ On
1. 22933E+01 0. 264966-1 0.32902E-04 0. 00000-E0

1. 2 30336+01 0.24636-0 9.320006-04 0.00404E-00
1.231356+01 9.26440E-01 9.31215E-04 0.000000E+O
1.232)7E+01 9.26434E-01 9.30066E-04 0.00000-E00
1.23327E+01 9. 264406-01 9.289216-04 0.00000+0
1. 2427E+01 . 2c44C6E-0 1 0.27776E-04 0. 00000E+00
1.2352- U01 9.24399E-01 9. 279811 -04 0. O00000+

O400E+0456

II. 000+6+0E 0. D00000E+O00

O. O00OOE +00.I '0000E+00
O 00000E+C

I.0000100E6+ 0'i
0. 00100E+O0

01 0000E+00

C11 C,111116+ 'i0C,.;) O000E+O0

0.40040E + 060
0. 040000g+00

L . O000OUE+O01L
0l OOO00E+OIJ+. O011000E+11

0 00000+0
0. 0000E+00
I) O00OOE+O0
O. O0000E,-O0

, O00000E+00
0. 00000E+0
I, 08000IE+Oi

0, 01000 E + 0" t',
1. iO i 00 iE+ Oil

1 11101100+00
L, 0000EO000+] O000106E+00

0, ,O0
4

00E+ Oil:

0 00 000`E + 0o

I,. 1O0000E+OU

O, .OOOCOE+O0

0. 00400OE+1O

+11 14OO1OCI+11

U,0 rl00006l + 00I:

(i. 0000'OE+0I'
ii. 90000EO000.0000OO6-04
0,.000006E.+00
4,.:600006g+ 00

KE60 MESSAGE NUMBER K5-123 EXECUTION TERMIINATED DUE TO COMPLETION OF THE SPECIFIED N1406ER OF GENEP.ATIOOS.
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LIFETIME = 7.66468E-65 + o0 - 1.28891E-7 GENLERATION TIME
NU BAR - 242036E600 + OR I.14075E-05 AVERP.AGE FISSI0ON GROUP

ENERG'f EV) OF THE AVEPAGE LETHARGY CAUSING FISSION

3.85994E-05 + OR
2.34826E+61 4 OF
6.75831E-02 + OP.

0. 32664E-08
4.406269E03
2.2 1596E-04

NO. OF INITIAL
GEIEPRATIOiJS AVERPA.GE

SKI PPED K-EFFECTIVE

12

U7

27

32

37

42

0.q2644

). 92C45

0.92646

0.92647

0. 92643

0.92645

0.62656

0. 92650

0.92650

0.92644

0.92641

0.92642

".92641

0.92638

0.92631

0.92620

± OP

+ OR

+ OP

+ OP

+ OR

+ OR

+ OP

+ OP,

+ OR

+ OP

+ OR

+ OR

+ OR

+ OR

+ OR

+ OP

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00092 01.92552 TO 0.92737

- 0.00093 0.92552 TO 0.92738

- 0.00093 0.92553 TO 0.92739

- 0.00093 0.92553 TO 0.92740

- 6.00093 0.62500 TO 6.92736

- f.00093 0.92552 TO 0.92739

-0.600693 0.92557 TO 0.92743

- 0.00092 0.92557 TO 0.92743

- 0.00094 0.92557 TO 0.92744

- 0.00093 0.92551 TO 0.92738

- 0.00094 0.92547 TO 6.92734

- 0.6001194 0.92540 TO 0.92735

- 0.00095 6.02547 TO 0.92736

- 0.00096 0.92543 TO 0.92733

- 0.00095 0.62535 TO 0.92726

- 0.00095 0.92524 TO 0.927195

.5 PER CENT
CONFI DENCE I HTERVAL

0.62450 TO -1.2630

0.92456 TO 0.92831

0.92460 TO 0.92832

0.92466 TO 0.92833

0.92457 TO 0.92830

0.92456 TO 0.92832

0.92463 TO 0.92837

0.92463 TO 0.92637

0.92463 TO 0.92837

0.92458 TO 0.92831

0.92453 TO 0.92828

0.92454 TO 0.92829

0.92452 TO 0.92830

0.92448 TO 0.9298

0.92440 TO 0.92821

0.92429 TO 0.92811

96 PER CENT
COCFIDENCE INTERVAL

0.92360 TO 0.62623

0.02306 TO 0.62924

6.92367 TO 0.96925

0.92367 TO 0.92626

0.92364 TO 0.92923

0.q2366 TO 0.92925

0.92370 TO 0.92930

0.92370 TO 0.92930

0.92369 TO 0.92931

0.92364 TO 0.92925

0.62359 TO 0.92922

6.92300 TO 0.62623

0.92358 TO 6.92925

0.92353 TO 0.92923

0.92345 TO 0.92916

0.92333 TO 0.92906

101U,0BER OF
HISTOPIES

76 00(' 00

79-000

797000

7960010

76I41(I16,

7631000

7Hý2000

791006

7860'10

770000

7710100

766000

761000

702

707

712

717

722

727

732

737

742

747

751

757

762

767

772

777

712

7d7

792

797

0.92470

0.92432

0.92431

0.9242'

1.92525

0.923q5

0.92456

0.92459

0.92491

0.92537

10.92390

0.62301

0.92105

0.92045

0. 92112

0.92179

0. 92115

0.91949

0.91466

0.91476

+ OR - 0.00219

" OR - 0.00223

+ OR - 0.00229

+ OR - 0.00233

+ O - 9. 00238

A OR - 0.00240

+ OR - 0.00252

+ OR - 0.00268

" OR - 0.00280

+ ORP 0.10300

+ OR- OP .C031I

+ OFR 0.00305

+ OR - 0.00296

+ OF - 0.00328

+ OR - 0.00345

+ OP - n.00375

+ OR - ). 04114 1

+ OR - 0.00452

+ OP - 0.00548

+ OR - 0.00670

0.62266 TO 0.92689

0.92209 TO 0.92655

0.62202 TO 0.92660

0.92195 TO 0.92F61

0.32266 TO 0.692763

6.02145 TO 0.92625

u.92204 TO 0.92708

0.92191 TO 0.92727

0.92211 TO 0.92772

1:1.62227 TO 0.02837

0.9 064 TO 0.92097

0.61696 TO 0.92605

0.91800 TO 0.92401

0.96716 TO 0.92373

0.61768 TO 0.92458

0.61t04 TO 0.09255

0. 016q6 TO 0.92534

0,.q497 TO 0.92400

0.0u010 TO 0.92015

0.90006 TO 0.92146

0.92032 TO 0.92908

0.91987 TO 0.92877

0.91973 TO 0.92889

0.91962 TO 0.92894

0.92050 TO 0.93001

0.61605 TO 0.92865

0.91652 TO 0.92960

0.91924 TO 0.92995

0.91930 TO 0.93052

0.91936 TO 0.93138

0.91742 TO 0.93013

0.91691 TO 0.92910

0.19514 TO 0.92697

0.91328 TO 0.92701

0.91423 TO 0.92803

0.91429 TO 0.92930

6.91278 TO 0.92952

0.61045 TO 0.-9852

0.90366 TO 0.92563

0.90137 TO 0.92816

0.91813 TO 0.93127

0.91764 TO 0.93100

0.91744 TO 0.93118

0.91720 TO 0.93127

0.91812 TO 0.93239

0.01665 TO 6.63105

0.9170( TO 0.93212

0.91656 TO 0.93263

Q.91650 TO 0.93332

u.01636 TO 0.93438

0.91431 TO -0.9329

6.61387 TO 0.93214

0.91218 TO 0.92993

0.611060 TO 0.93029

0.61079 TO 0.93147

0.61064 TO 0.93306

0.90850 TO 0.63271

0.606653 TO 0.93304

0.69821 TO 0.93112

0.59467 TO 0.93486

101000

9600'

91000

76006

71000

61 4'01:)

5 6,00l(

4 100

3 60 (105 1 ......

360100

311)16u

260-101

21000

160 060

11(113(1o

6600'
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PLOT OF AVEPAGE K-EFFECTIVE BY CENEPATION RUl.
THE LINE REPRESENTS K-EFF = 0.9264 + OR - 0.0009 WHICH OCCURS FOR 803 GENERATIONS PUN.
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GROUP FISSION UNIT REGION FISSIONS
FRfACT ION

1 0. 0003 2.70261E-N4

- 0.0014 1.33374E-03

3 0.0018 1.64813E-03

4 0.0010 9.43052E-04

5 0.0014 1.30958E-03

6 0.0019 1.76704E-03

7 0.0019 1.78654E-03

8 0.0020 1.85710E-03

9 0.0026 2.60413E-03

10 0.0059 5.50223E-03

11 0.0131 1.21635E-02

12 0.0178 1.65352E-02

13 0.0170 1.57646E-02

14 0.0146 1.35151E-02

15 0.0029 2.67349E-03

16 0.0019 1.74669E-03

17 0.0032 2.93053E-03

18 0.0041 3.80840E-03

19 0.0051 4.75188E-03

20 0.0209 1.93777E-02

21 0.0119 1.10034E-02

22 0.0286 2.65082E-02

23 0.1058 9.80401E-02

24 0.2177 2.01695E-01

0.1894 1.75473E-01

26 0.2376 2.20153E-01

27 0.0877 8.12749E-n2

SYSTEM TOTAL = 9.26443E-01

ELAPSED TIME 12.35367 MII'JTES

PA'IDOM NQ4BER= 6532710007132

PERCENT
DEVIATI ON

3.39q5

1.0362

0.6G73

1.180r

0.9350

0.6925

(.7230

.0723

1.1712

1.1171

0. 9260

0.8811

0.8717

0. 9027

1.8035

2.6311

2.3384

2.4299

2.0026

0.9376

1.3987

0.8958

0.4254

0. 2852

0.3120

0.2780

0. 41 r1

ABSORPTIONS PERCENT
DEVIATION

1.43894E-03 0.0070

3.26433E-03 0.33n5

1.11443E-03 0.5432

5.85020E-04 0.0038

1.06813E-03 0.5403

2.84069E-03 0.3508

4.80578E-03 0.4113

4.17631E-03 0.4001

4.65310E-03 0.4959

1.10633E-02 0.4949

1.68813E-02 0.4983

1.73134E-02 .5908

2.10273E-02 0.5340

2.44601E-02 0.4544

1.08525E-02 0.5227

6.41294E-03 0.6001

4.27639E-03 0.9743

4.25856E-03 1.1451

1.74256E-03 0.7563

2.47722E-62 0.4593

1.10177E-02 0.7500

2.53200E-02 0.5355

1.01650E-u1 0.2336

2.10402E-00 0.1515

1.80973E-01 0.1000

2.23276E-01 0.1535

7.72601E-02 0.2763

1.00194E6+0 0. 0210

SNIPPING 3 GEEPNEATIONS

LEAKAGE PERCENT
DEVIATION

C1. 00000E+010 0. 000S

0. 0000E+00 0. 0000

0. 00 000 0. 0.00

0.00000E+00 0.0000

0.00000E+00 0.0000

U. -0000E+00 0.0000

O.0000OE+00 0.0000

O.00006E+00 0.0000

0.00000E+00 0.0000

O.O0000E+00 0.0000

0.00000E+00 0.0000

O.O0000E+00 0.0000

O.O0000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000OOE+00 0.0000

0.0000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0. 00000E+00 0. 0000

1:. S00006E00 0. 0000

0. 000006E+ 0 0.0000

'. 0':0000E+00 0. 000

0.810000E+00 0. 0000
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0 8243 TO 8292
0.82o9 TO 0.8o341
0.8341 TO ' 8390
0.6390 TO U.8439
0.9439 TO '' .407
0.8487 TO -'3C
1.853r TO 0. 585

0.8585 TO .08634
0.0634 TO I. 6083
0.8683 TO 0.8734
0.8732 TO 0.8781
0.8781 TO 0 8830

0.8E30 TO 0.8878
0.8878 TO ':8-27
0.8927 TO 0.8L7)
0.8976 TO 0.9025
0.9025 TO 0.9074
0.9074 TO 0.9123

0.9123 TO 0.9172
0.9172 TO 0.9228
01.9220 TO 0.9269
0.9269 TO 0.9318
0.9319 TO 0.9367
0.9367 TO 0.9416
0.9416 TO 0.9465
0.9405 TO 0.9514
0.9514 TO 0.9063

.09563 TO 8:.8911
0.9611 TO U.9660
0.9660 TO 0.9709
0.9709 TO 0.9758
0.9758 TO 0.9807
0.9807 TO 0.9856
0.9856 TO 0 .9905
0.9905 TO-O. 9954
0.9954 TO 1.0002
1.0002 TO 1.0051
1.0051 TO 1.0100

FREQUEN--Y FOR GENEPATIONS 4 TO E803

..................
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0.6243 TO 0.8292
0.8292 TO 0.8341
0.8341 TO 0.8390
0.8390 TO 0.8439
0.8439 TO 01.8487

0.8487 TO 01.8536
0.8536 TO 0.0505
0.8585 TO 0.8C34
0.8634 TO 0.8883
0.8683 TO 0.8732
0.8732 TO 0.9781
0.8781 TO 0.8030
0.8830 TO 0.8878
0.8878 TO 0.8927
0.8927 TO 0).8976
0.8976 TO 0.9025
0.9025 TO 0.9074
0.9074 TO 0.9123
0.9123 TO 0.9172

0.9172 TO 0.9220
0.9220 TO 0.0568
0.89269 TO 0.9318
0.9318 TO 0.9367
0.9367 TO 0.9416
0.9416 TO 0.9465
0.9465 TO 0.9514
0.9514 TO 0.9563

.09503 TO 0.0611
0.9811 TO 0.9660
0.9668 TO 0.9709
0.9709 TO 0.9758
0.9758 TO 0.89807
0.9807 TO 0.9856
0.9856 TO 0.8905
C. 9905 TO 0, .9954
0.9954 TO 1.0002
1.0002 TO 1.0051
1.0051 TO 1.0100

FF.EQULErJC'i FOR GENERATIONIS 2104 TO 6'03

.. . .. . . .. . .

NAC International 6.6.7-46



NAC-LWT Cask SAR
Revision 42

November 2014

8 39 T O 43. 1
0 41 TO I -
.3o TO 4

.) 43q TO U .84 7
6 4187 TO 0,3

0. 5 T-3 '' T '5'

. 5 A5 TO 34
0.8634 TO (o

(.68 3 TO C{ ' .73'

373' TO 7E 7I1
.8781 TO 0 a030

8.i8303 TO 08.8078
A1 3873 TO '. 5, 7

0.897 TO 0 8976
C.87 6 TO''
0.90 5 TO 0.9074

74 TO C, "193
123 TO 0U 172
0. 2T 0 .-C) 2

q220 TO U.9269

0 . 92 TO C .318
0.931E TO ' 9367
0.q377 TO 0 9416
0.-0415 TO '9' 65
093435 TO 7 .514
).q514 TO 0 9563

5 '533 TO 0) 611
.0q611 TO U . 9660

Q. £ý6 0 TO 0 . 709
0.9709 T 0' 7q58
0.9758 TO .8 807
1.9807 TO 09855

.9856 TO 0:9`05
0.05 TO 0 .9954
9q54 TO 1.0002

1 0 TO 1 0051
1.0'51 TO 1. 0110U

FPEQOUE3C' FOPB GENEPUTIOiS 4104 TO 50l
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.43 TO .

0.l 53U TO 0. e 4•-5 T O ) . 4 5
. ' TO . 84.7

34 TO C.8653

'J. •6,3 TO 0.73 28._732- TO . ý 67 178 8 1 T O -' )83.

0.E830 TO -1.8-717 TO D. '57

•.97 TO q.97 I
).8 74 TO 0. 901 923 TO C. ' 17

1.9 74 To r,.9q 3C'913 TO 0. 167c
0 7. 972 TO 0 i3-'17

0.22 TO .9 6

0.9 '7 TO .9'67'

7.C367 TO 4.-•416
I C6 TO 0. S4

11.44C5 TO 0.q514
0.9514 TO .95(.3
0.1 563 TO 10 .11

q. 9611 TO . E"5
. 660 TO 0 . 9 '7 q

'.971)q TO 17"35e
O 9755 TO 8. '07

,s.817 TO ii 85

q.86 TO 0 845

C)55 TO 0 '954
99514 TO 1.
75, TO i1' 1

'1051 TO )I 010

FREQUENCY FOP GECEFIATIOICS 6C4 TO 8533
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Figure 6.6.7-2 HEU MTR Finite Cask Model (460 g 235U)

PRIMAtRY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:16F37
MODULE CSAS25 WILL BE CALLED

LWT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES @ FULL PITCH
'MIl BASAET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE
'23 PLATES - 20 GPAM 235U PER PLATE
'FUEL SHIFT AT<IAL ALTERNATING
'5 CM ACTIVE FUEL HEIGHT
'MODIIIED TO 1.23 CM PLATE THICKNESS / 2 CM OFFSET
27GROUPNDF4 LATTICECELL
UPR`ANIUM 1 DEN=S9.05 0.03650 293 92235 94. 9 6238 H. END
AL I DEN=2.702 0.25666 293 END
AL 2 1.0 293.0 OND
H20 3 1.01 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB 6 1.0 293.0 END
H20 7 1.E-20 293.0 END
H20 8 S.E-20 293.0 END
END COMP
SYMMSLABCELL 0.3915 0.083 1 3 0.123 2 END

READ PAPAM TBA=5 RUN=YES PLT=NO GEN=803 NPG=I000 END PAPAM
READ GEOM

FUEL PLATE CELL UNITS

UNIT 1
COM=-MIDDLE FUEL PLATE CELL'
CUBO D I 1 2P3.3000 2P0.0415 58.0 2.0
CUBOID 2 1 2P3.3000 2P0.0615 60.0 0.0
CUBOID 3 1 2P3.3000 2P0.1957 60.9) 1).)
UNIT 2
COM=l-'TOP FUEL PLATE CELL'
CUBOID 1 1 7P3.3000 2P0.0415 58.0 2.0
CUBOID 2 1 2P3.3000 2P(0.06I5 60.0 0.0
CUBOID 3 1 2P3.3000 0.0615 -0.1957 00.0 0.0
UNIT 3
COM='BOTTOM FUEL PLATE CELL'
CUBOID I I 2P3.3D00 2P0.0415 58.0 2.0
CUBOID 2 1 2P3.3850 290.0615 60.0 0.0
CUBOID 3 1 2P3.3000 0.1957 -0.0615 60.0 0.0

UNIT 4
COM='SIDE PLATE'
CUBOIS 2 1 2P0.2 2P3.75 60.0 0.0

PLATES AT BOTTOM OF BASKET OPENING

BASKET CENTER ROW ARRAY ELEMENTS

UNIT 10
COM='FUEL PATE ARRAY - PLATES IN 5/16 IN. WES CENTER'
ARPRAY I -3.3000 -4.3688 9.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1087 5.0 0.0
REPLICATE 5 1 2R0.3550 4R0.0 I
UNIT 11
COM= 'FUEL AR RAY 20 PLATES IN 5/IL IN. WEB RIGHT'
Ap RAY 5 -3.9686 -4.3H88 0.0
CUBOID 3 9 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1887 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0I.0 I
UNIT 12

COM='FUEL ARRAY 20 PLATES IN 5/SE IN. WEB LEFT'
ARRAY 1 -2.6314 -4.3688 0.0
CUBOID 3 1 2P4.3682 2P4.3688 73.152 0.0
HOLE 4 -4.1087 0.0 ).0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 2R0.3550 4RO.0 1

BASKET TOP ROW ARRAY ELEMENTS

UNIT 20
COM='FUEL ARRAY WITH HALF OF 1/4 PLATE ON RIGHT - TOP STACK'
ARRAY 1 -2.6314 -4.3688 0.0
CUBOID 3 1 294.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.3046 SP0.0 1
UNIT 21
COM='FUEL WITH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK'
ARRAY 1 -3.9686 -4.3"80 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.0 0.3040 4R0.9 1
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BASKET BOTTOM ROW ARRAY ELEMENTS

UNIT 30
COM4='FUEL ARPAY WITH HALF OF 1/4 IS. PLATE O RIGHT - BOTTOM STACK'
ARRAY 1 -2.0314 -4.37 0Z.0
CUBOIE 3 1 304.3- t2R4.36 7 77315 0.c
HOLE 4 -4.I687 UC' 0.'
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.304P 5RO.0 I
UNIT 31
COM=' FUEL ARRAY WITH HALF OF 1/4 IS. PLATE ON7 LEFT - BOTTOM STACK'
ARRAY 1 -3.9608 -4.3600 0.0
CUBOID 3 1 2P4.3,383 214.368e 73.152 0.0
HOLE 4 -41687 0,0 0.0
HOLE 4 4.1687 .0 '3.0
REPLICATE 5 1 0.0 0.3048 4RO.0 1

* CONISTRUCTION HASKET ROWS

UNIT 40
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP APD SIDES'
ARRAY 2 -q.0428 -4.3688 0.0
REPLICATE U 1 3R0.3048 0.0 2R0.0 1

UNIT 41
COM='3 UNIIIT ARRAY WITH REST OF 5/16 WEB'
ARRAY 3 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R-.3556 200.711' 1R0 I

UNIT 42
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM AND SIDES'
ARRAY 4 -9.0428 -4.300K86 0.0
REPLICATE 5 1 2R4.3040 0.5 0.3010 . 00.0 1

* BASKET UNIT

UNIT 50
COM='7 MTR ELEMENTS INI THE LWT'
CYLINDER 3 1 17.0000 73.152 '.0

HOLE 40 0.0 09.4409 0.0
HOLE 41 0.0 0.0 0.0
HOLE 42 0.0 -. HL89 0U.(
CYLINDER 5 1 18.0913 73.152 -1.27
CYLINDER 0 1 33.4003 73.102 -1.27
CYLINEP 5 1 36.5443 73.152 -1.27
CILINDER 7 1 49.2443 73.152 -1.27
CYLINDER 5 1 49.8019 73.152 -1.27
CUBOID 8 1 4P49.8539 73.152 -1.27

* PLATES AT TOP OF BASKET OPENING

* BASKET CENTER ROW ••PAY ELEMENTS

UNIT 110
COM= 'FUEL PATE ARPAY - PLATES IN 5/16 IN. WEB CENTER'
ARRAy 1 -3.3000 -4.3688 13.1B2
CUBOID 3 1 204.3690 1P4.3000 73.112 0.0

HOLE 4 -4.7607 6.3 13.152
HOLE 4 1.7607 0.0 13.152
REPLICATE 5 1 200.3556 4R0.u I
UNIT Ill
COM='FUEL ARRAY SO OLATES IN 5/16 IN. WEB RIGHT'
ARRAY 1 -3.966-4.3,-88 13.15
CUBO'IE 3 1 2P4.370 0 P4.368q 73.15' 7 .r0
HOLE 4 -4.7107 0.0 13.15
HOLE 4 4.H687 0.0 13.152
REPLICATE 5 1 200.3516 4R O. I
UNIT 112

COM='FUEL ARRAY IC PLATES Il 5116 I. WEB LEFT'
ARRAY 1 -2.6314 -,7.360 13
CUBCIY 3 1 201.3000 104.300, 7• .15 "

HOLE 4 -4.1067 0.0 13.152
HOLE 6 8.167 0.0 13.152
REPLICATE 5 1 2R0.3556 4RSO. 1

BASKET TC.P ROW APRAY ELEMENT0

USIlT 125,
C0M= 'FUEL .SRA £WITH HALF OF 1/4 PLATE ON RIGHT - TOP STACK'
ARRAY 1 -2.C314 -4.3680 13.150
CUBOID 3 1 2P4.3068 2P4.3600 73.152 0.0
HOLE 4 -4.1147 i.6 17.152
HOLE 4 4.160' 3.0 13.152
REPLICATE 53 1 ).3044 500. 1
UNIT 121

COM='FUEL WITH HALF OF 1/4 IN. ['LATE ON LEFT TOP STACK'
ARRAY 1 -3.S060 4.,68E 13.112

CUBOID P 1 204 .3 .04.3000 33.112 0.0
SOLE 4 -4.1 . ]3.15-
HOLE 4 4.1' 7 . 151

REPLICATE 5 1 u.0 Q 048 4R0.0 1

* BASKET BOTTOM POW RNYP.AY ELEMENTS

UN11T 130B
COM='FUEL AEPgY OTTO 07-IF OF 1,4 177. PLATE 017 RIGHT - BOTTOM STACK'
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ARRAY 1 -2.6314 -4.36G0 13.152
CUBOI[D 3 1 2P4.3688 2P4.36HH 73.152 0.0
HOLE 4 -4.1667 0.6 13.152
HOLE 4 4.16E7 I.' 13.153
REPLICATE 5 1 ('.3043 565.') 1
UNIT 131
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARKPAY 1 -3.9666 -4.366- 12.152
CUBOID 3 1 2P4.3688 2P4.36P6 73.152 0.0
HOLE 4 -4.1687 0:. 13.162
HOLE 4 4.1667 6.0 12.15.2
REPLICATE ; 1 0.6 r.3048 4R6.0 1

CONSTRUCTIO)*1 BASKET ROWS

UNIT 140
COM='2 UNIT ARPAY WITH 1/4 I1N. PLATE ON TOP AiD SIDES'
ARRAY 12 -6.0438 -4.36a8 0.0
REPLICATE 5 1 303048 0.0 -R6.Y I
UNIT 141
COM='3 UNIT ARRAY WITH REST OF 5/16 WEB'
ARRAY 13 -14.1738 -4.3688 5.0
REPLICATE 5 1 2R0.43556 2R0.7112 2R0.0 I
UNIIT 142
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM ARED SIDES'
ARRAY 14 -9.0428 -4.3688 0.0
REPLICATE 5 1 2R0.304H 0.0 0.3048 2RO.O I

: BASKET UNIT

U,4I1T 150
COM='7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 140 0.0 +5.4489 0.0
HOLE 141 0.6 0.0 0.0
HOLE 142 0.0 -6.4459 0.0
CYLINDER 5 1 1".8913 73. 12 -1.27
CYLINDER 6 1 33.4163 73.152 -I.27
CYLINDER 5 1 36.5443 73.152 -1.27
CYLINDER 7 1 46.2443 73.152 -1.27
CYLINDER 5 1 49.8539 73.152 -1.37
CUBOID 8 1 4P49.8539 73.153 -1.27

' CASK LID AMD BOTTOM STRUCTURE

UNIT 66
COM='BIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 36.5185 13.6775 -14.1351
CYLINDER 8 1 49.8539 63.6775 -14.1351
CUBOI1 8 1 4P49.8539 13.6775 -14.1351
UNIT 61
COM= 'SIMPLIFIED CASE BOTTOM STRUCTURE )IAC-LWT'
CYLINDER 6 1 26.3525 263.81
CYLINDER 5 I 36.6H88 +13.36 -12.7
CYLINDER H 1 45.553q +13.36 -11.7
CUBOID 8 1 4P49.8539 +13.36 -12.7
UNIT 62
COM='THIN TOP AND BOTTOM SHELL OF NEUTRON SHIELD - SUBTRACTED FROM LID MODEL'
CYLINDER 5 1 49.853q 0.61 0.0
CUBOID 8 1 4P49.8539 0.61 u.0

STACK OF BASKETS WITH CASK LID ANID BOTTOM

GLOBAL UNIT 70
COM= 'STACK OF 6 BASKETS IN CASK WITH LID AMID BOTTOM'
ARPlAi. 10 -49.-539 -46.6539 6.6
El)D GEOM
READ ARRAY

FUEL ELEMENT PLATE ARRAY

AP, A= NUX=1 NUY=23 NUZ=1 FILL 3 21R1 2 EIID FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT BOTTOM OF OPEN6ING

ARA-= HUX=2 NUY=1 NUZ=1 FILL 20 21 EN1D FILL

ARA=3 U0X=3 NUY=1 NUZ=1 FILL 12 10 11 _ND FILL
APA=4 NUX=2 NI5f=I NZ=I1 FILL 30' 71 EI1D FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT TOP OF OPENING

ARA=12 NUX=2 1U'4=1 NUZ-=1 FILL 126 121 END FILL
ARA=13 NU0=3 0U6=1 NUZ=I FILL 112 16L 111 END FILL
APA= 4 NU0=32 0U0= NUZ=1 FILL 136 131 Elil FILL

: ARRAY OF HASKETS WITH LID ANTD BOTTOM

ABA-10 NUX-i NUY=1 NUZ=16 FILL 61 62 150 50 160 50) 156 50 62 EU END FILL

END ARPRAY
READ BOUNDS ALL-MIR END BOUNE'S
READ PLOT
TTL- 'X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SCR=YES PIC-MAT LPI=10
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UAx= 1.0 V DN- 1. N 1" 1500
BUL-5. YUL 5 0 LUL=0.0
XLRP L. .0 5 .' ZLRP 50.0 END
TTL= :,:-y PLOT OF LASEET - FUEL ELEVATION'
UA:=] . 0 VDN=- 1 .' 0 A'[ 15500
UL=-I7.0 "I UL-17.0 ZUL=51,.0S
ELP.17.0 YLRP-17. CZLPR50. 0 END

TTL='X-Y FLOT OF CASK - FUEL ELEVATION'
IA . 1C0 VDN= 1 U NA:- 1500

UL=-- 5 0 YUL-5. ZUL-5).0
LED-P65. CLR-L65.0 ZLP-=5u.0 END

TTL-'Y-Z (X=0) PLOT OF BOTTOM BASKET - CENTER SECTION'
VAX-, 1 .,0 WN =N-- . 0

DUL= 0 YUL= -5.0 ZUL=55.0
ENLP,'. YLPL5.0 TZLPS'I'.0 END

TTL=y- Z (XV0) PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT'

VA:'. 1 , 0 . U - 1_ . 0
ULp,.O YULE-5.0 ZUL=501.1
LP=0. UL.-5.D0 ULP=26.6 END

TTL=- -2) PLOT OF BOTTOM BASKET'
VA'i. 5 0 WDHN=-I.0
VUL=-.0 YUL=-1'.0 ZUL=-01.1

S:LP-2.0 YLP=15.O ZLR=26.6 END

TTL='YL - (: -2) PLOT OF CASK - P=17.0'
LPI=5 NAY.:=1000
VA.*:- 1 . 0 WDN=-] .0

XUL=-2.0 YUL=-I7.0 ZUL=502.0
:K-LP=-2.0 YLR=17.tO ZLD--I2.S END
TTL='y-z ()M=-2) PLOT OF CASE - R=51.0'
VAY-I.0 WDB=-1I.0
::UL--2.0 YUL=-51.0 ZUL-502.0
VLR= 2.U YLR=51.0 OLR--I.S END
END PLOT
END DATA

SECONDADy MODULE 000008 HAS BEEN CALLED.

MODULE 00U08 IS FINISHED. COMPLETION CODE 0. CPU TIME U

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME U

SECONDAII,'f MODULE 010I009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME U

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME U

USED

USED

USED

USED

0.55 (SECONDS).

3.29 (SECONDS).

745.01 (SECONDS).

751.44 (SECONDS).
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCC CCCCCC
SSSSSSSSSSSSS CCCCCCCCCCLCC AAAAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC

5 55 CC C AA AA LL EE PP FP
SS CC AA AA Lb EE PP PP CC
SS CC AA AA LL EE PP Pp CC
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL ELEEEEE ---------------- F'PPPPPFPPPPP CC

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE - ------------- PFFPFPPPPPPP CC
SS CC AA AA LL EE PP CC
SS CC AA AA LL EE PP CC
SS CC CC AL AA Lb EE P7 CC CC

SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE FP CCCCCCCCCCCCC
SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

PROGRAM VERIFICATION INFOPRMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALSE43\WISN_NT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/26/01

TIME OF EXECUTION: 09:18:44

NAC International 6.6.7-54



NAC-LWT Cask SAR November 2014
Revision 42

MIII BASKET PLATE - COMMENT CAPE- PEFEPS TO NOMINAL PLATE SIZE

.2 PLATES - 20 GEFA,1 2S5U PEE PLATE

'FUEL SHIFT AXIAL ALTERNATING

'56 CM ACTIVE FUEL HEIGHT

'MODIIIED TO 1.23 CM PLATE THICKNESS / 2 CM OFFSET

'MIIN BASKET PLATE - CO'I'IENT CARD REFERS TO NOMINAL PLATE SIZE

'23 PLATES - 20 GRAM 235U PER PLATE

'FUEL SHIFT AXIAL ALTERNATING

'5 CM ACTIVE FUEL HEIGHT

'MODIIIED TO 1.23 CM PLATE THICKNESS / U CM OFFSET
LWT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES @ FULL PITCH

.... PROBLEM PAPPAMETERS

LIB 27GROUPIIDF4 LIBRARY
8 MIXTURES

MSC 9 COMPOSITION SPECIFICATIONS
IZM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO HOT PEAD/HEAD OPTIONAL PARAMETER DATA
MSLN B FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION ....

SC UPRANIIUM STANEDARD COMPOSITION
i. I MIXTURE NO.
VF 0. 0365 VOLUME FPRACTION
ROTH 19. 0500 SPECIFIED DENSITY
NEL I NO. ELEMENTS
ICP I 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVINI

9,000 1 .00 ATOM/MOLECULE
92235 94.000 WT%
92238 6.R00 WVT

END

SC AL STANDARD COMPOSITION
MI I MIXTURE NO.
VF 0.2567 VOLUME FRACTION
ROTH 2.7020 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUIND

TEMP 293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

ENDS

SC AL STANDARPD COMFOSITION
MX 2 MIXTURE No.
VF I . 00O VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP I )/I MIXTURE/COMPOUND
TEMP 252.0 DEG KELVIN

23027 1.0, ATOM/MOLECULE
END

SC H20 STAIIDARD COMPOSITION
I-t, 3 MIXTURE 10.

VF 1 . 0000 VOLUME FRACTION
ROTH o. SA82 THEuBETICAL DENSITY
HEL S NO. ELEMENTS
ICP I 0U/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

100CI U.00 ATOMS/MOLECULE
BlK6 1.00 ATOM/MOLECULE

END

SC AL STANDAP:RD COMPOSITION
,. -l MIXTURE N1O.

VF I .0000 VOLUME FRAI.CTION
B.OTH 2. 70 U THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MI TURE/COMPOUIND
TEMP 293.0 DEG KELVIH

130-7 1.100 ATOM/MOLECULE
END

SC SS304 STAIILAP ' COMPOSITIOII
IL: 5 MIXTURE NO
VF I. Y0'' VOLUME FRACTION
P.OTH 7 A9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP C 0)1 MIXTURE/COMPOUIID
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TEMP

END

SC PB

VF
ROTH
NEL
ICP
TEMP

END

SC H20
MX
VF
ROTH
NEL
ICP

TEMP

END

SC H20
MXK
VF
ROTH
NEL

ICP
TEMP

END

293.' DEG KELVIN
24304 19.000 IWTS

205-5 2.000 WTf1
26304 e9.500 WTO
28304 9.500 WT;

STAJ•DARD COMPOSITION
6 MIXTURE DO.

1. 0o0: VOLUME FRACTION

11 .3440 THEORETICAL DENSITY
1 NO. ELEMENTS
1 5/I MIXTURE/COMPOUND

293.0 DEG KELVIN
82000 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
7 MIXTURE NO.

0.0000 VOLUME FRACTION
0.0902 THEORETICAL DENSITY

2 NO. ELEMENTS
I r1/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
8 MIXTURE No.

0.(000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
I (/I MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.0C ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

.... PROBLEM GEOMETRY ....

CTP SYIýI4SLABCELL CELL TYPE
PITCH 0.3915 CM CENTER TO CENTER SPACING

FUELOD 0.08130 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL I MIXTURE NO. OF FUEL

14OD 3 MIXTURE NO1. OF MODEPATOR
CLADOD 0.1230 CM CLAD OUTER DIAMETER

MCLAD 2 MIXTURE NO. OF CLAD

ZONE SPECIFICATIONS FOP LATTICECELL GEOMETRY

ZONE 1 IS FUEL

ZONE 2 IS CLAD
ZONE 3 IS MOD
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............................. ....... .. ............... ..... ..... ... ~.................... . ........ ,. . . . . . . .

SbULWT MTR INPUT FOR CASK MODEL - PLATES It CLOSE £ PLATES @ FULL FITCH

. . . ....... DATA LIBRARY INFOPJHATIOI1 ...

. . UNIT VCLUMIE
' TUMBER DATA SET NAME JANE UJ1IT FUNICTION

89 G:\scale43\DATALIB\FT89F001 STANDUARD COMPOSITION LIBRARY

62 G:\scale43\DATALIB\FT82FO01 CROSS SECTION LIBPARY

11 I :\PROJECTS\sts-projr\mtr\141'2550-1.2\HIGH-U-1 SHORT CROSS SECTION LIBRRY

90 I:\PROJECTS\sts-proj\mtr\141000-I.2\HIGH-U-I INPUT DATA DIRECT ACCESS

- - STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET SAME : G:\scale43\DATALIB\FT89F'01-

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
**, 637 STADAR-D COMPOSITIONS, 490 NUCLIDES

90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

- '*- UNIT NUMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82F00U

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBPRRY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/12/94

L. M. PETRIE - ORNL,

.. . .. . . .. . . . . . - - . . . . . . . . . . . . . . .. . . . . . . .. . . . . .. . ..
.. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .I ... . - . . . . . °

........ 0 10'S WERE USED BEFORE READING KERIO V DATA ........

........ 0 IO'S WERE USED READ11TG THE KENO V PARAMETER DATA ........

CONITROL MODULE CSAS2S IS COMPLETE.
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SSSSSSSSSSSS CCCCCCCCCCCCC A AA EL EEEEEEEEEEEEE PPPFPPPPPPPPP

SS SS CC CC AA AA LL EE PP Pp
fS CC AA AA LL EE PP Pp

SS CC AA AA LL EE PP P
SSSSSSSSSSSS CC AAAAAAAAAAA LL EEEEEEEEE ------ PPPPF PPPPPPPP

SSSSS5SSSSSS CC AAAAAAAA-AAAA LL EEEEEEEEE ------ PPPPppFpPPPP
SS CC AA A L EL EE Pp
SS CC AA AA LL EE PP

S 5S CC CC A. AA LL EE F P
_SSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLELLL EEEEEEEEEEEEE PP
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PROGRAM VERIFICATION IIIPFOR4ATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

*" " • * [:SPOGPAI-I : 000000

CREATION DATE: 09/15/95

VOLUME: ENG

LIBRARY: G:\SCALE43\WI N_NT\EXE

THIS IS NOT A SCALE-PC CONFIGUPATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EIECUTION: 02/26/01

TIME OF EXECUTION: 09:18:45 ...
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-IQ ARRAY HAS I ENTRIES.

OQ ARRAY HAS

IQ ARRAY HAS

2Q ARRAY HAS

4 ENTRIES.

6 ENTRIES.

2 ENTRIES.

0
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LOGICAL ASSIGNMIENTS

MASTER LIBPRAPY 11
WORKING LIBRARY 0
SC RATCH FILE 18
NEW LIBRARY I

PROBLEM D E S C R I P T 1 0 V

IGP--GEOMETRY (0/1/2/3--II]F MED/SLAB/CYL/SPHEPE I

IZM--NUMBER OF ZONES OR MATERIAL REGIOIIS

MS--MIXING TABLE LENGTH 11

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/1--NO/YES) 0

IBR--BONDARENKO FACTOR EDIT OPTION (S/i--NO/YES) 0

ISSOPT--DALLCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1.DO0OSE-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION l.O0OEsSO

30 ARRAY HAS 16 ENTRIES.

4Q ARRAY HAS 16 ENTRIES.

5Q ARRAY HAS 16 ENTRIES.

6Q ARRAY HAS 8 ENTRIES.

70 ARRAY HAS 8 ENTRIES.

8Q ARRAY HAS 8 ENTRIES.

9Q ARRAY HAS 8 ENTRIES.

100 ARP.AY HAS 16 ENTRIES.

110 ARRAY HAS 8 ENTRIES.

M I X0I N G T A B L E

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER
I 1 92235 1. 7462E-03 1092235
2 1 92238 1.05541E-04 1092238
3 1 13027 1.54783E-02 1013027
4 2 13027 6.03066E-02 2013027
5 4 13027 6.03066E-02 4013027
6 3 1001 6.r7692E-02 3001001
7 7 1001 6.567692E-22 7001001
H 8 1001 6.567692E-22 8001001
9 3 8016 3.33846E-01 3008010
15 7 8018 3.33d46E-22 708016
i1 H 8016 3.33840E-22 8108016
12 5 24304 1. 74286E-0G 5024304
13 5 25055 1.73R33E-03 521015
14 5 26304 5. 93579E-u 5026304
15 5 28304 7.7T070E-U0 5038304

16 6 82000 3.29690E-02 0602040

GEOMETRY ADLS MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIME11STOSG TEMPE.ATURE EXTRA 'S TYPE (0/1--FUEL/MU'D)
1 1 4. 15000E-02 2.93500E+52 2.35465E+00 n
2 - 0. l5OS0E-O2 2 93"0"'E;02 0. oGO00E+00 0
- - 1.95750E-0I 2. 3000E;02 0.S0000E+00 0
4 4 5.1 9575E+R0 2. 9305E+02 0. 00000E+00
5 5 1.O1958E+01 2.93505E+02 0. 0G0000E+0 0
6 6 1.51958E+-0 7.93006E+02 0. 00OOE+;00 0
7 7 2.01958E+01 T.93000E+02 0. 0OSOOE+0R 0
8 H 2.51956+1 32.S93O0OE-+02 O.OSOROE+O0 S

308 LOCATIONS OF 100000 AVAILABLE AP.E RE OURED TO MARE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM HAVE BONDARENKO FACTOR DATA-BONAMI WILL COPY FROM LOGICAL 11 TO LOGICAL I

COPY 1001 HYDROGEN FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 11 TO LOG I BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 10 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 10 TO LOG 1 SON(DARENKO TRIGGER 0

COPY 801 OXYGEN-!6 FROM LOG 11 TO LOG 10 BOILEAREELEO TRIGGER 0

COPY 8016 OXYGEN-le FrOM LOG 10 TO LOG I SOGGARENIO TRIGGEP 0

COPY 801E OXYGEN-Ir FROM LOG IR TO LOG 1 BONDAREGKO TRIGGER 0

COPY R016 OXYGEN-16 FROM LOG 10 TO LOG I BONDARENEO TRIGGER 0

COPY 13027 AL-27 1193 210 G FROM LOG 11 TO LOG 16 EONDARENRO TRIGGER 0
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COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

13027

13027

13027

24314

250'5 5

28ý304

P2 '000

92235

92238

AL-27 1193 218 G FROM LOG 18 TO LOG

AL-27 1193 228 G FROM LOG 1c TO LOG

AL-27 1193 21P G FPOM LOG 18 TO LOG

CR 1191 WT SS-30 FROM LOG 11 TO LOG

MAAIGAIIESE-55 FROM LOG 11 TO LOG

FE 119L WT SS-?20 FROM LOG 11 TO LOG

111 1190 WT $S-32 FF0-MI LOG 11 TO LOG

PB 1289 2191NGP FROM LOG 11 TO LOG

UP.API1UM-2335 FPOM LOG 11 TO LOG

UR.A-IIIUM-238 FROM LOG 11 TO LOG

1

2

EOIIDARENKO TRIGGER 0

BO-DIOAREIIKO TRIGGER 0

BOIIDAREIIKO TRIGGER 0

RONDAREE1KO TRIGGER 0

BOGDAREUKO TRIGGER (2

ONEDAREI'F;R TRIGGER C,

ROlIDARENKO TRIGGER 0

BO3DAPREKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDAREINO TRIGGER 0
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SCALE 4.2 - 27 GROUP EUTRPON GROUP LIBPARY
BASED ON ESDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M.PETRIE - ORNL
TAPE ID 4221
SUMBER OF NEUTRON GROUPS -7
FIRST THEPR4AL GROUP 15

TABLE OF COINTENTS
HYDROGEN ENDF/B-IV MAT 1269/THPM1082
HYDROGEN, ENDF/B-IV MAT 1269/THPI002
HYDPOGEN E(DF/B-IV MAT 1269/THPI41002
OYXGEN-I6 ENDF/B-IV MAT 1276
OM'YGEN-D6 ENDF/B-IV MAT 1271
OOYGE(J-1B ENDF/8-V -AT 1276

AL-27 1193 218 OP 040375(5)
AL-27 1193 518 OP 040375(5)
AL-27 1193 218 GP 040375 5)
CR 1191 WT SS-304 (1/EST) P-3 293K SP=5+A (42375)'

MANOGANESE-55 ENDF/B-IV MAT 1197
FE 1192 WT SS-304 (1/EST) P-3 293K SP=5+4 (42375)'
NI 1190 WT SS-304 (1/EST) R-3 293K SP=5+4 (42375)'
PH 1288 218NGP 042375 P-S 293K

URIJA•NM-235 ENDF/B-IV MAT 1261
URAPNIUM-238 ENDF/B-IV MAT 1262

C, S / 12 /94

NWUMBER OF NUCLIDES
IJUMHER OF GAPIMA GROUPS
LOGICAL UNIT

UPDATED 02/12/94
UPDATED Oe/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED OH/1S/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
ID
I D

ID
I D
ICD
ID
ID
ID
ID
ID

ID
I D
I D
ID

IC

300 1001
7001001
ý001001

;008016

7 008016
9(108016
1012027

2013027
4013 3127
5024304
5035(i55
5 ('2 5H0DA

5028304
6082000
1092235
1092238

TAPE COPY USED 0 I/O'S, A.ID TOOK 0.11 SECONDS
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FFPROPAM VERIFICATION INFOEPIATIO*

CODE SYSTEM: SCALE-PC VERSION: 4.3

CREATION DATE: 09/2 8 /9 5

VOLUME: ENG

LIEPA•R': O:\SCALE43\WIN NT\EYE

THIS IS NOT A SCALE-EC CO-IFIGURATICS11 CONITROLLED CODE

..OBIIME: SCALE-PC

DATE OF EYEC-UTIOLJ .02/IF/01S*i"

TIME OF EXECUTION: .C':I.:46
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-10 AERAP]k HAS 1 ENTRIES.

0. APPAl HEES 0 EITFIES.

1,L €_PPA'P HAS 12 ENTPIES.

SELECT FR IUMLIDES FROM THE MASTER LIBFAPY COH LOGICAL 1
rI D2LIDES FPOM THE WOPKING LIEPAI, CII LOGICAL I
115 LID['ES FPrLM THE WOFF ,I PIG LI REAPS iL LOS I CAL 3

TO CRFEATE THE NEW W'-F1P I1 NG LIEPART.Y .i LOSGICAL 4

F FESOnIAII'CE CALCULATIONS HLAVE PEEN REQUESTED
-I OUTIJT OPTION FOR APIES FOFIPATTED CROSS SECTIOTI DATA

211MAPAYIMULD NIUIBER OF RESONAIICE MESH IIITERVALS
SCRDEEP OPF PESOIAIICE LEVEL PROCESSING

THE STOP-FGE ALLOCATED FOR THIS CASE IS 1 0R00 CODS

10 AREAY HAS 16 ENTRIES.

3j ARPAY HAS 45 ENTRIES.

40 ARRPAY HAS 16 ENTRIES.

GENEPAL ICFOFP4ATION CIOICERNING CROSS SECTION LIBPHAPY
TAPE IDEIITIFICATION NUMBPEP 4321

iU-IBEE OF NUECLIDES ON TAPE SE
ILIBER OF NESITRON ENERGY GROUPS 27
FIRST THERPIAL NEUTRON ENERGY GROUP 15
NIUMBER CF GAFE-MA ENERGY GROUPS H

DIRECT ACCESS FUNIT NIHEER "0 PEQUIRES 117 BLOCKS OF LENGTH 1E60 WORDS
SDDE.1 TAPE 4321

SCALE 4.2 - 27 GROUP NEUTRON GPOUP LIBPARY
BASEL' CC El-lDF-B VERSION 4 DATA

COMPILED FOC NRC 1/27/HR
LAST UPDATED

L. .PETRIE ODRNIL
R/112/P4

INUCLIDES FROM 'SDPS] TAPE
1 HYROGENI EDLF/BH-IV M-AT 1260/THPP115H2

H H'ýDEREGE ElDF/-IV IAT 1S2C9/THPMIR2
,HY ROGEN ENDPF/B-IV I-lT 12E9/THFI41002

4 O El- I C E /DF!-IV MAT 1276
5 OXYGEN-16 ENDF/B-IV I-•AT 1276

0) IGEN-18' ENDF/B-IV MAT 1276
7 AL-_7 113 216 OP 040375( 15

AL-:7 iI43 -le ,P 04037551
AL -7 1i321 l S 010375C8)

1U IS 111 WT S'-SRI /ERT. 8-S LOSE SP=5+4(42375)'
11 IIANIGAIESE-55 ENDLF/-IV MAT 1197
12 FE 1102 WT SS-3041 /EST) P-3 93K: SP=+4:(42375)
13 NI 1190 WT SS-304 W/ESTS F 23K SP-'+H 42'75)
14 FE 1206 2111P 0 4237' P-1 29N
is UPU .IItM4-2:SE ENDF//E IV MAT 1261
16 LIPAIIIUM•-IS ENUP/R-IV H4AT 16

HYDROGEN ElIDF/B-IV MAT 1'69iTHPMSIEG UI

HY,,RuGEN ENRL; H-TV 11AT I 
0
9/THPI-I0R2 U]

UPDATED: 08/12/S4
UPDATED RH/1/4
UPDATED R8/1S 84
UPDATES t'8/1-/94
UPDATED 08/12/94
UPDATED H8/12/94
UPDATED 08/12/'4
UPDATED 0R/12/94

UPDATED R8/12/94
UPDATES RH8/H1/94
UPDATED D0/12/91
UPDATES 08/12/94
UPDATED 08/12/94
UPDATED 0R/12/O4
USDATED 08/12/94
UPDATED 00/12/94

[DATED 08/12/94 3001001

PROCESS IIUM-IRER 1007 IS

PDATED OR/12/94 70U10010
PR 1-1..IPER 11377 10

305UI31
7001001
800]U011
3 008u0 1,6HO,08016

78008E0 16

10 13 0

502'4304
5("50'E

502601P

s528304

1092215
150q2258

TEMPEFPSTUP E=
AT TEMPEPATUPE=

TEMPEPATURE=
ST TRMPRS ITTIRP=

<293.00I

HYDROSGEN ElDFEB-IS MgAT 1'28/THPM1002 OPDATED 00/12/04 5001001
PROCESS N1UlBER 1007 IS

OXEGEN-16 E0DFIB-IV IMAT 1270 UPEATED 008/12/94 315R0816
PROCESS NlUMBER 1007 IS

O COEII-16 ElIDEB-IS IIST 1276 UPDATED U0I12/94 730000•116
PROCESS NUMBER 1007 IS

OXYGEN-1P EIP/F!B-IV MAT 1270 UPDATED 08/12/94 eOH80160
PROCESS NUEMBER 110S7 IS

AL-I7 1102 210 OP 040375{5) USDATED 08/12/94 1013027

PROCESS NUMIBER 1007 IS

AL-T 119 110 OF 0401135(5) UPDATED 08/12/94 2103027
PROCESS NE4LCLER 1007 1S

AL-27 1192 216 GP 8142270 %S UPDATED 50/12/94 4013027
PROCESS SUMPER 1(117 IS

CR 1101 WT5 1-104 <Il/RET' P-S 2'3SP =--1 l4(4S78)' UPDATED 90/11/94 P014304

PROCESS NUME4ER 11.07 IS

LALISGSJIESE-55 EIlEF'H-IV MAT 1107 U-SATED 08/12/94 5E25058

GOISMETFY -lHAS BEPII SET TS- HrOM.S'3EIIEOUS AS LEAY IS - .0OC0E+C0

PESSILIAICE DATA FPiP. THIS IIUCLIDE

TEMPEPATIJRE=
AT TEMPERATURE=E

TEMPEPA.TURE-=
AT TEMPERATUF E=

TEMPEPATIIRE= .
AT TEMPEPATURE= 9 fI'

TEMEP-ATURE= '3 II•'
AT TEMPEP-ATUPE=

TEMPFPRATLIRE=
AT TEMPERATTURE=

TEMPEFATURE= -. '
AT TF1EMPEKA.TUPE= 5•3.0

TEMF'EPATUPE= 9
AT TEMPE PATSUPE= 9:<

TENREPATUPE=
AT TEMPE PATU 2.

TEMPEPATUPFE=

FLESS 1[LEER A ,4 . 46; TENPEFATUPE (KELVIN) 293. /05
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POTENTIAL SCATTER SIGMA = 2.5Ž0 LUMPED NUCLEAR DENSITY

SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR)

(DIKER RADIUS = S.00000 ....E+'G DUJICOFF COPRECTION (C)

THE ABSORBER WILL BE TREATED BY THE HORDFIEIM INTEGRAL METHOD.

MASS OF MODEPETOR-I = 55.845 SIGOSLS(PEP ABSORBER ATOM)-

MODEP.ATOR-l WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

= l.7363295E-02

= 0.0000000E+00

3.461302SE+02

MASS OF MODERATOR-2 = 55.925 SIGMAIPEP ABSORBER ATOM)= 1.25575)

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM ITITEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A U-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUIMP III CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDIING=1 . 0000G

GROUP RES A'S RES FISS RES SCAT
9 -5.518788E-04 0.1000000EO0 -3.94419UE-01
9 -2.q797993E-53 U.000000E+GU -. 293471E+U0

10 -3.291452E-01 U.00000SE+GG -3. 921zHSE+U
21 -5.6805 2E+UD S.000UOE0 59 -1.1H9H9E+U2

EXCESS RESONAPICE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION ).Qo0OOEoCS

98 E + 02

FE 1192 WT SS-304(1/EST) P-3 293K SP=S+4(42375)'

NI 1190 WT SS-304(S/EST) P-3 293K SP=5+4(42375)'

PB 1288 1HNRGP 042375 P-3 293K

PROCESS NUMBER 10417 IS AT TEMPER'ATURE=

UPDATED 08/12/94 5026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 5028304 TEMPERATURE=
PROCESS NUMBER U007 IS AT TEMPERATURE-

UPDATED 08/12/94 6082000 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

293.00

293.00
293.G0D

293.0)
293.00

'93. 00
293. 0U

293.00

0
UP-.AIIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025 TEMPERATURE(KELVIN)

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY

SPIN FACTOR (G) = 15171.100 LUM4P DIMENSION (A-BAR)

ISNER RADIUS = 0. 00000GUGE+G0 DANCOFF CORRECTION (C)

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODEPATOR-l 2F.982 SIGMA(PER ABSORBER ATOM)=

MODERATOR-) WILL BE TREATED B0 THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-S 238.3051 SIGMA(PER ABSORBER ATOM)=

1092235 TEMPERATURE=

= 293.000

= 1.R746225E-03

= 8.2999997E-02

= 5.1177365E-01

1.2445693E+01

7.7685076E-01

MODEPATOR-2 WILL BE TREATED B0 THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A I-DIMENSIONAL OBJECT.

VOLUME FRACTIOI OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDISG=.GU00U0

GROUP RES ADS RES FISS RES SCAT
12 -3.991273ED00 -2.455652E'UU -0.U2025DE-01
13 -1.14e55OE+01 -D.609972E+00 -2.57q727E-01
14 -G.335537E+GU -4.924647E+0G -2."51335E-SY
15 -4. 08010E-04 -3.7214 3E-04 . 1018032E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.00383E+02
FISSION .-20157E+02

PROCESS NULIBER 1007 IS AT TEMPEP.ATURE=

UPDATED 09/12/94 1092238 TEMPERATURE=

293. 00

293.U0SURA(]IUN-255 E(IDF/B-IV MAT 1202

RESONANCE DATA FOR THIS 14UCLIDE

MASS NUMB4ER (A) = 236.0/U

POTENTIAL SCATTER SIGMA = 10.599

SRI)N FACTOR (U) = 055.527

INNER RADIUS = O.G0n05005E+00

TEMPERATURE (KELVINI)

LUMPED NUCLEAR DEIRSITS

LUMP DIMENSION (A-BAP)

DAICOFF CORRECTION (C)

233.00'

I. 0554063E-04

5.2999997E-02

5. 1577365E-GI
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THE ABSOPBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD. E
MASS OF MODEPRATOR-I = 26.982 SIGMA(PER ABSORBEB ATOM)= 1.4747691E+02

MDDEHATOR-l WILL BE TREATED BY THE NIR.DHEIM INTEGRAL METHOD.

MASS OF MODERATOR-' = 235.044 SIGMA(PER ABSORBER ATOM)= 1.B885785E+HQ

MODERATOR-. WILL BE TREATED BY THE BORDHEIM INTEGRAL METHOD.

THIS RESONANICE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RED AS HES FISS BES SCAT

S -3.2T2H9E-54 .RR-00000E+O0 -3.6158T4E-R3
IH -l .7017SHE-H -H.645751E-H8 -:.1233430E-01
1 -7. 790445E- S 0. 00000H0E+ -2.481573E+0Hi
1: -7. 10:12E+0S U. 000000E-0 -B.51249TE+OU
13 '-.N825H3EF00 0. 00000E+)O -2.74H6094E +0
14 -1.524248E+01 O.O00000E+OS -8. H66302E-01
15 -5.45427E 09 0. O0000S E+00 6.277273E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION .35741E+H2
FISSION 5.33533E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

6

0
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THIS :*SDIRrl WORKING TAPE WAS CREATED 02/S61/01 AT 00:9:1840

THE TITLE OF THE PARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIPRAR'Y

BASED ON ENDF-B VERSIGON 4 DATA
COMPILED FOR NRC 1/27/89

TAPE ID 4321
ISRHEER OF NEUTROI GROUPS 27

FIRST THERI4AL GROUP 15
TABLE OF CDIJTEIITS

HY'DROGEN EN.IF/S-IV MAT 12SS9/THP.'1002
HYLEGGEII EJNDF/'-IV MAT 12R9,TSP.MSSSQ
HYLROGEN EJDE/R-IV ,IAT 1299/TBRMI002
OXYGEN-1 K ENSF/H-IV lMAT 1276
OXYGENJ-16 EIJDF/B-IV MAT 1276
OXYGEN-I6 ElDF /B-V MAT 1276

AL-27 1193 218 G P 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
CR 1191 WT SS-304 (1/EST) P-3 293K SP=5+4(42375)'

MA-INGAIIESE-55 ENDF/B-IV MAT 1197
FE 1192 WT 35-304 1/EST P-3 292K SP=5+4(42275)'
HI 1150 WT SS-3S4O /DST P-3 2293K SP=5+4(422751
PB 1288 218NGP 042375 P-3 293K

UIASIUIM-235 ENDF/B-IV MAT 1261
URAI4IU14-228 ENDF/B-IV MAT 1262

)ILMBER OF NUCLIDES
NUM4BER OF GAM4A GROUPS
LOGICAL LINIT

UPDATED :8/12/94
UPDATED '01/12/94
UPDATED 08/12/94
UPDATED SR/1S/94
UPDATED 08/12/94
UPDATED OP/l2/94
UPDATED 08/10/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/1S/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED O/12/94

UPDATED 05/12/94
UPDATED 08/l/94
UPDATED 08/12/94

I D
ID
ID
I D
ID
ID
ID
ID
ID
ID
ID
ID
ID
1D
ID
ID

l6

4

1013001
7001051

00 1001
700801K
7003016

9003016
1012127
2014007
0012027

5024 ý3(4
5025(055

5027304
ct 02 04
6062506
1092225
5032239

TAPE COPY USED 0 I/O'S, A'D TOOK 0.11 SECONDS
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PROGRAM VERIFICATION INFORMATION

.... CODE SYSTEM: SCALE-PC VERSION: 4.3

". • * •PROGRAM: 000009 .....

CREATION DATE: 03/09/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WIlN_NT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/26/01

TIME OF EXECUTION: 09:18:49
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.... .. UM RI P P•4.. PS ............. . .. . .
.. NUMERIC PARAýMETERS

*** THE M-TXIMUM PROBLEM TIME (MIN) 30. N"O

" TBA TIME PEPR GENERATION (MINI1) 5.00

GEN NUMBER OF GENERATIONS 003

INPG NUMBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1 * +

RES GENERATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA 1-D CROSS SECTIONS I

NBK NEUTRON BANK SIZE 15055

* * XNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 1000

XFB EXTRA POSITIONS 0N FISSION BAiK S

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING RANIDOM NUMBER BB827100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NOD

* * BINARY DATA INTERFACE YES
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...... "*'' LOGICAL PAPAPETERS .........

PUN

FLY<

SMU

MKU

CKU

F-MU

MEN

CKH

FMH

HHL

ESI-

XS 2

XAP

PKI

P1I

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR E-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIZ BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRI NT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE AN4GLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

IES

NO

NO

NO

NO

NO

NO

NO

110

NO

NO

NO

NO

NO

NO

NO

PLT PLOT PICTURE MAP(S)

FDN COMPUTE FISS10) DENSITIES

((US COMPUTE OU-NAP, I AVG FISSION GROUP

MKP COMPUTE MATRIX V-EFF BY UNIT LOCATION

CKP COMPUTE COFACTOR K-EFF BY UNIT LOCATION

FMlP PRINT RISS PROD MATRIX OB' UNIT LOCATION

M•IA COMPUTE MATRIX E-EFF BY ARRAY NUMBER

CKA COMPUTE COFACTOR K-EFF BN ARRAY NUMBER

FMA PRINT FISS PROD MATRIX BY ARRAY NUMBER

HAL COLLECT MATRIX BY HIGHEST ARRAY LEVEL

FAP PRINT FIS. ASD ABS. BY REGION

GAS PRINT FAR: BN GRCUP

PAX FRINT <SEC-ALBEDO CORRELATION TABLES

PWT PFINT WEIGHT AVERAGE ARRAY

PGM PRINT INPUT GEOMETRY

BUG PRINT DEBUG INFOPRATION

TRK PRINT TRACKING INFOP.MATION

NO *

NO

YES

NO

110

NO

NO -'

110

NO *

NO

NO

NO

NO

HO *

PAPRAIETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 5.94224E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+0= 4.8539NE+O1 -V=-4.9539E-D *E+Y= 4.985-H9E+01 -Y=-4.YPXY1SE+÷l , -.= 5.01625E+02 -Z= 0.00S00E+00

THE FLAG TO START NEUTROIIS IN THE REFLECTOR WAS TURNED OFF

KEEO MESSAGE NUIUMER RD5-1N5 1.. H WARNING, ONLY 9DD IIDEFEIIDENT STARTING POSITICIEX WEFE CEHERPATED.

95 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

4. (NOSY MIIIUTES WERE RECUIRED FOR STARTING. TOTAL ELAPSED TIME IS 4.51204 MIllUTES.
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GENERATION
GENERATIOlN N EFFECTIVE

KENO MESSAGE NUMBER K5-132
1 8.55343E-01

q.52762E-01
3 9.43276E:01
4 9.15340E-01
5 9.20312E-01
6 9. 35103E-01
7 9.57050E-01
8 9.12494E-01
9 9.43531E-01

10 9.24040E 01
10 1050585E-I1
12 9.43'42E 01
13 9.20175E 01
14 V.750689ELI
15 . rC58eE I-0
16 9.59lE-05

17 9 19z28E '1
10 9. 41357E- 5
2 9 9. 0139E5-01
20 '.('01±E-U1

21 9.479006E-1
926415E-01

23 9.547586-01
24 9.15572E-01
25 9.01176E-01
26 q9.68620E-01
27 0.61576-01I
48 9.63525E-01

29 9.73743E-01
30 1.00936E+00
31 8.97393E-01
32 9.42504E-01
33 9.12839E-01
34 9.49503E-01
35 9.22407E-01
36 9.26712E-01
37 9.28231E-01
38 9.15351E-01
39 9.56362E-01
40 9.39974E-01
41 9.49166E-05
42 9.50190E-01
43 9.28187E-01
44 9.10787E-01
45 9.02307E-01

46 9.24200E-01
47 9.56755E-01
48 3 .90639E-01

49 9.12026E-01
50 9.09649E-01

ELAPSED TIME
MI1NUTES

W7AJ410G . . . . ONLY
4.51767E+00
4.52083E+00
4 .53000E+00
4.5400)E+00
4. 55517E+00
4.56533E600
4.575331+00
4. 58450E00
4.59450E+00
4.6040.7E+00
4.613!E6+00
4.62383E+00
4.633836:00
4.04400E+00
4.05317E800
4.3e417E60i3

4. N7417E800
4 .602333E+00
4 . 69233E2+0
4 .70250+E10
4 . 71267E+00
4. 72267E+00
4.73283E+00
4.74200E+00
4.75200E+00
4.76200E+00
4.77117E+00
4.78 133E+00
4.79133E800
4.80050E+00
4.81067E+00
4.62067E+0
4.82983E+00
4.83983E+00
4.8500±E+00
4.85917E+00
4.86917E+00
4.87833E+00
4.88833E+00
4.89750E+00
4.90767E+00
4.91767E+00
4.92783E+00
4.93783E+00
4.94783E+00
4.95600E+00
4.96717E+00
4.97717E+00
4.98733E+00
4.90733E800

1.22155E+01
1.212055E6C1
1.213676±01

1 .2'45E+01
1 . 57E+0]

1.8276E+nI

I 235E'+0 I

1.-25315 E +051

1 .2253+01

1.23005E+01

1 .3547E+01
1225647E+01
1 23747E+60

1.23057E±01

1.23958E+01
1.24050E+01

AVERAGE
6-EFFECTIVE

937 INDEPENDENT
1.00000E+00

1.00000E00
9.43276E-01
9. 29308E -01
9.26310E-01
9. 28509E -01
9.34336E-01
9.30696E-01
9.32529E-01
9.31568E-01
9. 2932 37E-0
9.306776-01
9. 29722E6-01

9 .3554E-01
9. 32254 E-01
9. 30875E-01
9.30085 E-01
9. 311028-01

9.19354E-01
0.19.3887E-01

9.29850E-01
9.296786-01

9.20872E-01
0.30177E-01
9.31090E-01
9.32653E-01
9.33890E6-0
9.35030E-01
9.36464E-01
9.39067E-01
9.37630E-01
9.37793E-01
9.36988E-01
9.37379E-01
9.36925E-01
9.36625E-01
9.36385E-01
9.35798E-01
9.36354E-01
9. 36449E8-01
9.36775E-01
9.37110E-.1
9.36893E-01
9.36271E-01
9.35481E-01
9.25225E-01
9.35703E-01
0.24898E-01
9.34411E-01

90. 33611 0 501
9.33895E-01

9.28832E-011
0.190006E-01

6. 1755E-01
9.10741E-01
9.200416-01
9.206906-01
9.264496-01
9.200346-01
9.21036E-05
9. 298414-01
0.28940E-01
9. 20611E-01
9.10042E-01
9.280236-01
9.167706-01
9.18811E-01
9.28866E-01
9.26808E-01
9.14918E-01
9.289548-01

AVG K-EFF
DEV I ATION

FISSION POINTS WERE
0.0900080E9O
6.00000OE+0
0.100000+E00

I.39679E-02
8.60381E-03
6.46878E-03
7.686296-03

7.25517E-03
6.40001E-03
5.6253E-903
5.48160E-03
5.11014E-03
4.71987E-03
5.76559E-03
5.460506-03
5. 24025E(-03
4.94192E-03
4.73330E-03
4.77717E-03
4.13247E-03
4.40301E-03
4.510596-03
4.15200E-03
4.01940E-03
3.94767E-03
4.09033E-03
4.11359E-03
4.1132-9E03
4.20971E-03
4.82014E-03
4.86791E-03

4.705656-03
4.62T966-03
4.49225E-03
4.37757E-03
4.25747E-03
4.14099-903
4.06691E-03
3.99433E-03
3.88896E-03
3.80194E-03
3.72082E-03
3.63546E-03
3.60188E-03
3.60472E-03
3.53116E-03
3.48480E-03
3.50215E-03
3.46121E-03
2.42738E-93

9. 0100 6E-04
9.00206E-04
0. 00539E-04
0.997636-04
9.00593E-04
9. 011483E-04
9.01504E-04
9.S0484E-04
8.09346E-04
8.92987E-04
8. 97301E-04
8.9707E1-04
8.96764E-04
8.95843E-04
8.96272E-04
6.96086E-04
8.96665E-04
8.95843E-04
8.95171E-04
8.94779E-04

MATRIX
_-EFFECTIVE

GENERATED
0.00000E+00
0. 000C6E+O0
0.00000E800
0'.90000E+O0
0O.00000+00
0.00U0 0E+00
0. 0)0000E+0
0.00000E+O0
L.0006+00
0.0nOOOE+00
0. 000OOE+00
O.00000E+00
0.:00000E+00
0.00006E+00
0.0000E+00
O.000006+00
0. 0000C E+ 00

0.00OOOE+00
0.00000E+00
0. 0 00 00E+ 00
0.00OOE00
0.00006E+O0
0. OOOOOE+O0
0. 00000E+O0
0. 00000('8+0

O.O0000E+00
6.000006±00

0. 00000E00
0.00008E+00

O.00006E+00
O.00006E+00
0.0000E+00
0.00006E+00
0.00006E+00
0. O0000E+00
0.00006E00
0.000006E00
0.O0006E+O0
0.00000E+00
0.00900+O00
O.00008E+O0
O.00000+E00
0.000009EO0
0O.0000E+00
0.00010EO00
0. O00000E+00
0.0O00OE+00
0.00000E+00
0.000UOE+O0
0.00C0OE+00

0.00000E+50

U. 0001E+00
o. o0o'I0I'E+0U
0. 0 00 006+E 00
0. 000+06+00
0.00006E+O0

H. 00008E+00
O.00000 E÷00
0.1j 00000±E+0
0.00000E+00
0.00000E+00
0. 00 00 0 E+00
O.O00OE+000
O.O00OOE+00
0.00000E+00
0O.0000E+00
0.00000E+00
0. OuO0E+O0
0.O0091+EO0
0.O00000E+0

MATRIX K-EFF
DEV I AT 1014

0.00000E+00
0.00000E+00
0. 00006E00
0.00OOOE+00
0. 00000+E00
0. O0000E+ 00
0. O0000E+O0
0. 000006+00

0. 00000+O00
0. O00000E00
O.O0000E+00
0. O0000E+00
0. 0000E0+00
0. 00000+E00
0. 00000E+00
0.000008E+ 00

0. 00008E+n0
0. 000008E+ 0
0.000006+0
0.00000E+00
0. 000 0E+00
0.00000OE+0
0. O00000±E+
O.O0000E+00
O.O0000E+00
0. O0000E+ 00
O.O0000E+00
0. O0000E+00
0. O0000E+00

. O00000E+00
O.O0000E+00
9. 00000E+00
0. 00000+O00
0. 00000+O00
0. 00008E+00
0. 000008+00
0.080008E+00
0. 09009E+00
0.O0000E+00

0.00090E+00
0.O000008+00
0.O0000E+90
0. O0000E+00
0.O0000E+00
0. O0000E+00
O.O0000E+00
0.O00000E00
0. O00008E00
0. O0000±E00
O.O00008E+00

0. 00000E+00
0. 00000E+00
0.00000 E + 00

'O.000006E+('00. 01006 +( 0)

0.000006+00

0.00000E+00
0. 000008+01
0 .00000E600
0. 00000+E00
O.00008E+00
0. O0000E+00
O. O0000E+00
0. O0000E+00
0. 00006E+00
0. 00006E+00
0. O00000E+ 00
9. 009006+00
0.00900E+00

754
705
700
707
798
709
79U

791
792

793
794
795
796
797
700
799

8011
002
803

1.944016E01
9.08315E- C
0.+0725E-01

9 75'43E 01
9.7407'' 0- 1
8.e89811E-01
S.17117E.6 0
q .3 46E-01
9 194 -I E-r,1
9.4178E -0I1

07 456 _-01

0.96373E-01
9.135096-01
8. 680 3E-C'1
9.61447E-01
9.72397E-01
9.47415E-01
9.51550E-01
9. 57784E6-01

KENO MESSAGE NUMBER F5-123 EXECUTION TEROMINATED DUE TO COMPLETION OF THE SFECIFIED NUM16BER OF GENERATIONS.
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LIFETIMIE = 7.99051E-O5 + OG - 1.4116.E-07
Ni BAR 4 2. 42005E+00 + OP - 1.23157-OE

ENE['0 (EV) OF THE AVERI.

GEiERATI ONl TI ME
AVE: GE F1I5oIl GPO0UR

GE LETH8ARGG CAUSING FISSION
.33- 14E+01 + IF:
*.56'24E-02 + O

6.2448rE-03
4 . 105 I:65-'03

1)0. 0O
GEN~EE

SKI

3

3

4

4

F IITIAL
P.AT 101 is AVERAGE
F PEE, 0-EFFECTIVE

3 0.92094 + OP

4 U. 929805 OP.

0 ). 92006 + OP.

G f0. 92-.E C + OR P

7 U.92992 + 0P

L,.920-4 I c-

9 ('.92892 + 'IF

.0 0.02893 + O0

11 0.92895 + OP

.2 0.92893 + OP

.7 0.92893 + OP

2 0. 92894 + OP

27 0.92-79 + Op

32 0.92801 + OR

17 0.92861 + OR

2 0.92853 + 0R

7 0.92-55 + OG

2 0. 92864 + OP.

.7 0.92862 + OG

LEVI AT I6.I1

- 060C05

0;q

- 0.020090

-) o.• qEj
- 6. (00990

- 0. 00090

- 0. 0096

- 0 009'1

- 0. 0009

- 0.00091

- 0. 0009C

- 0. 00091- 0.00091

- 0. 0009

- 0. 00012

- 0.W 0092- ]00 u-93

- 0. 00098

- 0.00593
- 0.00093

- 0).806671

- 0.00793

- 0. 00860

- i0. 01243

67 PER CENT
'2'1F I DElV-E I NTERVAL

4.92804 TOO . 929I 3

9-9266 TO 0'.92'085

0.92007 Ti. 0. 92S0.

0.92006 TO L.92606

0.920: TO 0. 9200

L.92004 TO U.926-4

0. 91802 TO .9 92

0. 92X03 TO 0. 9293

0.928005 TO 0.P90ý5

0.92803 TO 0.92804

0. 92q03 TO

0. 92802 TO

0.92738 TO

0. 92776: TO

0.92770 TO

0. 9270:1 TO

0. 92763 T'

0.92771 TO

0. 92769 TOý

6. 91480 TO

0.)2499 TO

"I 92651 TO

6.519590 TO•

6. 92085 TC,

r0. 933K TO

u. 02904

0. 92005

0.91931

0. 929 52

05155
C.2953

7. 92944

0. 02 94 j

0.92957

U. 929-056

0. 93652

''. 93643

0.944947

0.94 041

6. 9575

9ý5 PER
1C0IIF1 DENC2E

0. 2714 TLI

.0.2710 TO

0.92717 TO

U. 92716 TO

U. 90712 TOI

0.02714 TO

".92712 TO

0.92712 TO

0.52714 TO

0.92712 TO

0.91712 TO1

0.92711 TO

o.9 _20q7 TO

0. 92079 TO

0.9267F TO

.9 q360 TO

0. 9271 TO

6.9 279 TO

U.92076 TO

0.01901 Tr'

6.91920 TO

0.91901 TO

0.02237 TO

0. 912027 TO

0.91145 TO

CENT
IIITEP.',AL

r-,. -9, ,07 1

0. ? '075

0. q3075

0. 9367
1'. 036)704

0. 93074

6. 93072

0.093073

9p. 931770

0).00074

0.93075

0 .03070

0. 93043

0.9q3043

C. 306

0.96040

0 . 93U00

I]. 3I)4 4

0. 94 000

07.94210.

0.940673

6.9",251l

6. 90456

3.97118

99 PEP CEIIT

'VONI'I DENE INTERVAL

0 TO j.93 102

. TO C0.9010:4

0 -2 7 TO 0.93100

0.926 TO D 0.93115

TO 0. 93102

0.92024 TO 0.93104

0..4022 TO 0.931C3

. 92621 TO 0. 93163

6.92624 TO 0.9316.0

0.9-2623 TO 0.93164

U.92621 TO 0.93160

0.92020 TO 0.9'?3107

0_*
1

."V05 T77 5.63154

0.02006 TO 5.93134

0.92597 TO 0.93136

0.92577 TO 0.03128

0.95578 TO 0.93132

0.q15E6 TO 0.93142

0.01593 TO 0.93142

1IUPIBER. OF
HISTORIES

1500000

797000

7940001

795000

7942)(11)

793000

7951,00

7860900'

70910(i0'

77608 10

77100'

7600606

7501 i(i

7 51 0(i(1
751000

74 '60

.100'0

26L"U0

210000

16000 '

11000

S0060

01 772

777

7e2

787

792

797

'I. 93019

0. 93071

0. 933264

0.93:744

0. q3743

). q4632

+ OP

+ OR

+ OR

+ OR

+ OP

'). q1417

0. 91354

0. 91311

96. 14 3

0.:11694

0.669090

TO 0. 94626

TO U. -4709d

TO 0. 95004

TO L0. "I 11

TO 0.H 3(2
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PLIT CF AVEFOAGE N-EFFECTIVE BY GENEPATIOIN EIN.
THE LINE F.EFESEIPTS C-EEF -F = P. - C. Ccli9 WHICH OCCHH, FOE4R 3 GENEPATIOTIJS FUi.

.3153 4.9271 0. ý389

I TI

I +
1I1 I I'

II II VI

III
15+ 1 I

I I

I I I
I VI

cc +I I
20I I

I -I
I I I

I I

25 +i I I

III

TI
I I I

I iI
3c + I I

I I I
I I

I I I
I I *

35+ I I

I I I
I Ii

+i

4 I aI *-7
I II

I I I
I I1
I I * 5

45+I II

I I
I I
II I

I I I
50+ I

I I
II -
II -
II -

+5+5 I

I I
III

III
+II I

II I
II - I
II I
I I

65 1~ I
I I

I I 1

II I

II I
Ii I I
II I
II I

75II I

II I
[I I
II I
II I

8L I * I
II - I

II I
II I

II - I
+5 I I I

I I I

I I - I

I I - I
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I
I

I
I

I. I
I
I

I

115 +

12 0+

125 +

760 +

770C'

775+

715 +

7e0 +

7I

II
II

II

II
II
II
I - I

I -

I
I
I

II
II

-I
- I
-I
-I
-I

- I
V I

- I
- I
-I
-I
-I
-I
- I
-I

* I

* I
-I
-I
-I

* I
-I
-I
- I
-I
-I
-I
-I

'I
-I
- I

-I
- I
-I

-I
-I
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P-LOT CF AVER-AGE K-EFFECTIVE BY GENERA-TIGN SKIPFED.
THE LIHE FEFFESE ITS F F - ".9 8 O .- C.F DUN 9 WHICH OCCURS FOR 3 GENrEPATIONS SKIPPE [.

ly+

i+

iC +

4S +I

15 *

5'

TI

I T

T I ,

I T

C . C'430 O. 9512

ThI +
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SKI PPING 3 GENERATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT LEAKAGE PFERCENT
F.,TICi] DEVIATION1 DEV I AT 1 ON LEV I AT I ON

1 . 3'003.0 8 5936-134 - .2.0 1 . 415117E- 03 1. 00.1000E+I0 0.0000

- 04.0,010 .425E-0-3 1.042q 3. 3424 1E-03 0.3400 0. 0000SESS0 0.0000

3 U. O020 1 . 82688E-03 0. 0427 1. 18930E-03 0.5459 0. C80500E+80 0. 0000

4 0. 0011 1.05716E-03 1.1461 E.32283E-04 0.8050 0. 50000E+00 0.0000

5 0.001c 1.45360E-03 0.9568 1.13056E-03 0.5669 0.5000500E00 0.0000

G 0.0021 1.94135E-03 0.7005 2.95458E-03 0.3781 0. 0000=E+O0 0.0000

7 0. 0021 1.98165E-03 0.7377 5.02578E-03 0.3877 O.S05000-'00 0.000(0

8 00023 2.10841E-03 0.9509 4.39348E-03 0.4452 0.50O000E+00 0.0000

A 0.0031 2.834910E-03 1.1509 4.85365E-03 0.5306 0. 00000E+00 0. "00

10 0. 00. 7 r. 19361E-03 1.11243 1.16847E-02 0. 4710 5.0OS0OE-0O 0. 0000

11 0.0142 1.31987E-0 0.18508 1.77136E-02 0.4712 0. 0000E+600 0. 0000

12 U. 0190 1.76164E-02 0.8312 1.61847E-02 0.5 56' 0.00000E+00 0. 0000

13 0.01b2 1.69247E-02 0.8974 2.19290E-02 0.5596 0. 00O00E+00 0.0000

14 0.10107 1.45530E-02 O.0694 2.55460E-02 0.4510 0.00000E+00 0.0000

15 0.0030 2.79913E-03 1.6979 1.10108E-02 0.5184 O.O0000E+00 0.0000

16 06. 0021 1. 94710E-03 2.2898 6.54953E-03 0.5876 C.05001E+00 0.0000

17 0. 0033 3.02592E-03 2.2997 4.35406E-03 0.9772 0.OO0OE+00 0. 0000

18 0.0A40 4.28783E-03 2.1737 4.51204E-03 1 .0749 .0u0O0OE+0000 C. 0000

10 0.7050 5. 21682E-03 1.8446 7. 03214E-03 0.7471 0.00000E+00 0. 0000

20 0. 0234 2.17310E-02 0. q902 2.60732E-02 0. 4375 0.00000OSE+ 0. 0000

21 0.012-7 1.17969E-02' 1.2310 1.13868E-02 0.6969 0.500000E+00 0. 0000

n 0. 0307 2.85500E-02 0.8799 2.63312E-02 0.5384 0.0000E+00 0. O000

23 0.1087 1.00964E-01 0.4455 1.02819E-01 0.2386 0. 000000+ 00 0.0000

24 u.2102 2. 02681E-01 0.2924 2.10037E-01 0.1542 O.O0000OE00 0.0000

25 0.1850 1.72586E-01 0.3061 1.78376E-01 0. 1595 5. 00000E+ 00 0.0000

26 0.2202 2.12900E-01 0.2d55 2.18767E-01 0.1605 0.00000E000 0.0000

27 0.0029 7.69878E-02 0.4909 7.46563E-02 0.2891 0.00000E+00 0.0000

SYTElM TOTAL - 9.28036E-01 0. (964 1 . 00114E0 00 0.0244 U. 00000E+00 0. 000 0

ELAPSED TIME 12.4U003 MINUTES

P.0140D1M NUMBER- 1B074481029D
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0.8495
0.8582
0.8000
0.0060
0.0123

0.8780
0.-036
0.8893
0.8950

0.9007
0. 9064
0.90 20
0.9177
0.9234
0.9291
0.9348
0. 94U51
0.9461

0.9518
0. 9575
0.9632
0.960.9
(.9746

0.9803
0.9859
0.9916
0. 9973
1.10030
1. 0086

TO 0.8552
TO 0,96.08
TO 0.9666
TO 0.5723
TO 0. E7e0
TO 0.8-36
TO 09 •- 3
TO 1.:1 9 0
TO 0.0007
TO 0. 9064
TO 0.9139
TO 0.9077
TO 0.9234
TO ).9291
TO 0. 934
TO 0.9405
TO 0.9461
TO 0.9518
TO 0.9575
TO 0. 0632
TO 0. 9889
TO 0.9746
TO 0.ye0102
TO 0. 9859
TO 0.9916
TO 0.9973
TO 1 .C 030
TO I.00, 6
TO I.9143

FREOUEHCý FOP, GENEFtATIONS 4 TO q,) 3

... . . . .
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.9.84q5 TO 0.E552
0.8552 TO 0.O609
)3.8r009 TO 0._6E6
-. 8 -I-r TO
O.8723 TO
0.847b TO
0.3ý96 TO

. 3 TO
0.8950 TO
0.1907 TO

0.9064 TO
0.1920 TO
0.9177 TO
6.9234 TO
0.9211 TO
0.9348 TO
3.94'.'5 TO
).9461 TO

0.9518 TO
0.9575 TO
'.r9632 TO
r. 9(99 TO
0.9741S TO
0.9102 TO
0.9859 TO
0.9916 TO
9.9973 TO
1 .4030 TO
1.0086 TO

''.9723
0.6700
0.9536
0.8693
3•. 9q50
3. 909q7
0. 9904
0. 9120
0.9177
09234

0.9391
9. 9340
0. 94 05
0'. 9401
0.q0519
0. 9575
0. 9631
0. 9689
(1.974 6
o. 9o02
0. 9o59
0.91]6
0. 9973
1. 0030
1-. e7086

1.0143

F 0EQUE0'6C FOR GENERATIONS V04 TO 9'3
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. . 41.5 TO 0. b552

H. 8552 TO ' 96).

"lIýr09 TO 0.66
23 TO 0.8750

0.x790 TO 0 3E3(
TO 0 '893

0'893 TO 0950
).5 150 TO -9007

O. '007 TO 0. 9064
0.o 064 TO ).91i0
0 0 TO 0n9]77
('9177 TO 0.9234
0.9224 TO 0.9291

91 TO '.9348
0.9348 TO '.9405
0.9405 TO 0.9401
0.94C1 TO 0.9518
0.9518 TO 0.9575
5.957S TO 0.9032

0.9032 TO 0.9089
0.9689 TO 0.9740
0.9746 TO 0.9802
0.9802 TO 0.9859
0.9859 TO 0.9916
0'.9916 TO 0.0973
0.9973 TO 1.0030
1.0030 TO 1.0086
1.0096 TO 1.0143

FR.EQUENCY-- FOP. GEPEPATIONS 4,)4 TO 803

. . .. . . ............ .• ,

.... ....

.......... ÷
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0.8495 TO 0.8552
0.e552 TO 0 860,'i9

e. 609 TO 0.868C
0.6066 TO 0.0723
0ý.8713 TO 0.878e0
0.C780 TO '.6630
o.8833 TO 0'.8693
C'.0693 TO 0.6950

0.a950 TO 0.91007
0.9007 TO 0.9064
0.9064 TO 0.9120
0.9120 TO 0.9177
0.9177 TO 0.9234
0.9234 TO 0.9291
0.L391 TO 0.9348
0.9348 TO 0.9405
0.9405 TO 0.9461
0.9461 TO 0.9518
u.9518 TO 0.9575
0.9575 TO 0.9632

0.9632 TO 0.9689
0'.9689 TO 0.9740
0.9746 TO 0.9802
0.9803 TO 0.9859
0.9859 TO 0.9916
0.9916 TO 0.9973
0.9973 TO 1.0030
1.0030 TO 1.0086
1.0086 TO 1.0143

FREQUENCY FOR GENERATIOIJS 004 TO 803

. ... . .* , .. .

0

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 12.40683 MINUTES
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6.6.8 DIDO Fuel Assemblies

This section contains abbreviated output files from the most reactive normal condition and

accident condition moderator density variation cases.

NAC International 6.6.8-1



NAC-LWT Cask SAR
Revision 42

November 2014

Figure 6.6.8-1 Maximum Reactivity DIDO Configuration - Eight Cask Array

NAC International
OSCALENT Banner Generation Utility v3.6 (20010221)

I JOB INFORMATION I
÷............. .. .. +

Output File Name: eight-cask-void ext.
Start Date: February 21, 2001
Start Time: 18:17:21

I SOFTWARE INFORMATION I

Program Name: Scale 4.3 for Window
Version: 4.3.1
Installation Date: June 10, 1998
Code Verification Package 8: EA913-I010-94, Rev.
Code Verification Date: June 10, 1998
Program Location: G:\scale43\winnt\ex

I SYSTEM INFORMATION I

Computer Type: Dell Precision 410
Operating System: Windows NT Version 4
Computer ID: 57NTY (MAC# 00C04F60
Serial Number: 57NTY
Login ID: zjr
System Verification Date: July 3, 2000

out

s NT 4.0

0

e

.0
SF94)
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PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL RE CALLED

LWT with Loose DIDO HEU Fuel, Accident Condition, Radial Shift Pattern - Centere
'Fuel Tube Thick - Nominal Fuel Tube OD - Nominal Fuel Tube Height - Nominal
'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness
'Fuel Plate Clad Thickness - Min Active Fuel Length - Nan Fuel Element Height
'0235 Fuel Mass - Max Uranium Weight Fraction - Max Cylinder Pitch - Outer_Fix
27GROUPNDF4 LATTICECELL
'Material Description for LWT AnalysIs - DIDO HEU Fuel
URANIUM I DEN=0.5477 1.0 293.0 92235 94.0 92238 06.0 END
AL 1 DEN=I.7930 1 .0 293 . 0 END
AL 2 1.00 293.0 END
H20 3 DEN=0.9998 1.00 293.0 END
ARBMGLC 0. 9437 3 0 1 0

6012 2 1001 6 8016 2
4 0.5840 END

H20 4 0.4160 293.0 END
PB 5 1.00 293.0 END
SS304 6 1.00 293.0 END
AL 7 1.00 293.0 END
SS304 8 1.00 293.0 END
H20 9 DEN=0.0001 1.00 293.0 END
END COMP
SYMMSLABCELL 0.9800 0.0650 1 3 0.1300 2 END

READ PARAM TBA=5 TME=90 RUN=YES PLT=NO
GEN=1203 NPG=l000 END PAEAM

READ START XSM=-16.85 XSP=16.85 YSM=I6.85 YSP=-16.85
ZSM=26.67 ZSP=473.35 END START

READ GEOM
UNIT 1
COM='Fueled Annular Sections Tube 1 Loose
'Fuel Annul us 1
CYLINDER 3 1 3 .0300 58 .7500 0. 0000 ORIGIN 0. 0000 0. 0000
CYLINDER 2 1 3.0625 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 3.1275 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3 .1600 58 .7500 0 .0000 ORIGIN 0 .0000 0 .0000
'Fuel Annulus 2
CYLINDER 3 1 3.5300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3 .5625 58.7500 0.0000 ORIGIN 0 .0000 0.0000
CYLINDER 1 1 3.6275 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3 .6600 58 . 7500 0 . 0000 ORIGIN 0 .0000 0 .0000
'Fuel Annulus 3
CYLINDER 3 1 4. 0300 58 .7500 0 .0000 ORIGIN 0. 0000 0 .0000
CYLINDER 2 1 4.0625 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 4.1275 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1600 58.7500 0.0000 ORIGIN 0.0000 0.0000
'Fuel Annulus 4
CYLINDER 3 1 4.5300 58.7500 0.0000
CYLINDER 2 1 4.5625 58.7500 0.0000
CYLINDER 1 1 4.6275 58.7500 0.0000
CYLINDER 2 1 4.6599. 58.7500 0.0000
UNIT 2
COM= 'Axial Clad Sections Tube 1 Loose
'Clad Axial End Piece 1
CYLINDER 3 1 3.0300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.1600 1.3750 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial End Piece 2
CYLINDER 3 1 3.5300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.6600 1.3750 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial End Piece 3

CYLINDER 3 1 4.0300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1600 1.3750 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial End Piece 4

CYLINDER 3 1 4.5300 1.3750 0.0000
CYLINDER 2 1 4.6599 1.3750 0.0000
UNIT 3
COM='Fuel Element Tube I-
CYLINDER 3 1 4.6500 61.5000 0.0000
HOLE 2 0.0000 0.0000 0.0000
HOLE 1 0.0000 0.0000 1.3750
HOLE 2 0.0000 0.0000 60.1250
UNIT 4
COM= 'Basket Fuel Tube - Fuel Down Radial Centered'
CYLINDER 3 1 5.0927 73.1773 0.0000
HOLE 3 0.0000 0. 0000 0. 0000
CYLINDER 2 1 5.3974 73.1773 0.0000
UNIT 5
COM-'Basket Fuel Tube - Fuel Up Radial Centered'
CYLINDER 3 1 5.0927 73.1773 0.0000
HOLE 3 0 .0000 0 . 0000 1 . 6772
CYLINDER 2 1 5.3974 73.1773 0.0000
UNIT 6
COM='Basket Bottom Plate Hole
CYLINDER 3 1 1.27 1.2698 0.0000
UNIT 7
COM= 'Basket Bottom Plate
CYLINDER 6 1 16.8466 1.2698 0.0000
HOLE 6 0.0000 0.0000 0.0000
HOLE 6 10.7950 0.0000 0.0000
HOLE 6 5.3975 9. 3487 0.0000
HOLE 6 -5.3975 9.3487 0.0000
HOLE 6 -10.7950 0.0000 0.0000
HOLE 6 53975 -9.3407 0.0000

HOLE 6 5.3975 -9.3487 0.0000
UNIT 8
COM= 'Heat Transfer Bar / Rod
CYLINDER 7 1 0.3165 73.1773 0.0000
UNIT 9
COM= 'Basket Fuel Down'
CYLINDER 3 1 16.1926 73.1773 0.0000
HOLE 4 0.0000 0.0000 0.0000
HOLE 4 10.7950 0 .0000 0 .0000
HOLE 8 4.9493 2.8575 0.0000
HOLE 8 4.6024 3.3881 0.0000
HOLE 8 5.2354 2.2917 0.0000
HOLE 4 5 .3975 9 .3487 0 .0000
HOLE 8 0.0000 5.7150 0.0000
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HOLE 8 -0.6330 5.6798 0.0000
HOLE 8 0.6330 5.6798 0.0000
HOLE 4 -5.3975 9.3487 0.0000
HOLE 8 -4.9493 2.8575 0,0000
HOLE 8 -5.2354 2.2907 0.0000
HOLE 8 -4.6024 3.3881 0.0000
HOLE 4 -10.79S0 0.0000 0.0000
HOLE 8 -4.9493 -2.8575 0.0000
HOLE 8 -4.6024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2917 0.0000
HOLE 4 -5.3975 -9.3487 0.0000
HOLE 8 0.0000 -5.7150 0.0000
HOLE 8 0.6330 -5.6798 0.0000
HOLE 8 -0.6330 -5.6798 0.0000
HOLE 4 5.3975 -9.3487 0.0000
HOLE 8 4.9493 -2.8575 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.6024 -3.3881 0.0000
CYLINDER 7 1 16.0688 73.1773 0.0000
CYLINDER 3 1 16.8466 73.1773 0.0000
UNIT 10
COM= 'Basket Fuel Upl
CYLINDER 3 1 16.1926 73.1773 0.0000
HOLE 5 0.0000 0.0000 0.0000
HOLE 5 10.7950 0.0000 0.0000
HOLE 8 4 .9493 2. 8575 0 .0 000
HOLE 8 4.6024 3.3881 0 . 000
HOLE 8 5.2354 2.2917 0.0000
HOLE 5 5.3975 9.3487 0.0000
HOLE 8 0.0000 5.7150 0.0000
HOLE 8 -0.6330 5.6798 0.0000
HOLE 8 0.6330 5.6798 0.0000
HOLE 5 -5.3970 9.3487 0.0000
HOLE 8 -4.9493 2.8075 0.0000

HOLE 8 -5.2354 2.2917 0.0000
HOLE 8 -4.6024 3.3881 0.0000
HOLE 5 -10.7950 0.0000 0.0000
HOLE 8 -4.9493 -2.857S 0.0000
HOLE 8 -4 .6024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2917 0.0000
HOLE 5 -5.3975 -9.3487 0.0000
HOLE 8 0.0000 -5.7150 0.0000
HOLE 8 0.6330 -5.6798 0.0000
HOLE 8 -0.6330 -0.6798 0.0000
HOLE 5 5.3975 -9.3487 0.0000
HOLE 8 4.9493 -2.8575 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.6024 -3.3881 0. 0000
CYLINDER 7 1 16.6688 73.1773 0.0000
CYLINDER 3 1 16.8466 73.1773 0.0000
UNIT 11
COM=-Cask Cavity
CYLINDER 3 1 16.9863 446.6844 0.0000
HOLE 7 0.0000 0.0000 0.0001
HOLE 10 0.0000 0.0000 1.2700
HOLE 7 0.0000 0.0000 74.4475
HOLE 9 0.0000 0.0000 75.7174
HOLE 7 0 .0000 0 .0000 148 .8949
HOLE 10 0.0000 0.0000 150.1648
HOLE 7 0.0000 0.0000 223.3423
HOLE 9 0.0000 0.0000 224.6122
HOLE 7 0.0000 0.0000 297.7897
HOLE 10 0.0000 0.0000 299.0596
HOLE 7 0.0000 0.0000 372.2371
HOLE 9 0. 0000 0.0000 373.5070
UNIT 12
COM=-Cask Shield Radial Configuration
CYLINDER 3 1 16.9863 446.6844 0.0000
HOLE 11 0 .0000 0 .0000 0 .0000
CYLINDER 8 1 18.9103 446 .6844 0 .0000
CYLINDER 5 1 33.46405 446.6844 0.0000
CYLINDER 8 1 36.5189 446.6844 0.0000
CYLINDER 9 1 49.2189 446.6844 0.0000
CYLINDER 8 1 49.8183 446.6844 0.0000
UNIT 13
COM-'LWT Lid
CYLINDER 8 1 36.5189 28.5750 0.6994
CYLINDER 9 1 49.8183 28.5750 0.5994
CYLINDER 8 1 49.8183 28.5750 0.0000
UNIT 14
COM='LWT BOttom Weldmenl
CYLINDER 5 1 26.3525 16.5100 8.8900
CYLINDER 8 1 36 .189 26 .0706 0 .0000
CYLINDER 9 1 49.8183 26.0706 0.0000
CYLINDER 8 1 49.8193 26.6700 0.0000
UNIT 15
COM= LWT Cask
CYLINDER 9 1 49.8183 501.9297 0.0000
HOLE 14 0 .0000 0 .0000 0.0000
HOLE 12 0.0000 0.0000 26.6701
HOLE 13 0.0000 0.0000 473.3546
Global UNIT 10
COMN 'Finite Cask Array 8 Casks
CUHOID 3 1 199.2744 -149.4558 2P136.1066 501.9297 0.0000
HOLE 15 0.0000 0.0000 0.0000
HOLE 15 99.6368 0.0000 0.0000
HOLE 1- 49.8104 86.2880 0.0000
HOLE 15 -49.8184 86.2880 0.0000
HOLE 15 -99.6368 0.0000 0.0000
HOLE 15 -49.8184 -86.2880 0.0000
HOLE 15 49.0184 -86.2880 0.0000
HOLE 15 149.4552 -86.2880 0.0000
END GEOM
R EAD BOUNDS ALL=H20 END BOUNDS
READ PLOT
TTL='X-Y PLOT OF CASK ARRAY'
SCR YES PIC= MAT LPI=10
UAX=1 .0 VN=-1 .0 NAX=1500
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XUL=- 200 YUL=200 ZUL=57.4
XLR=200 YLR=-200 ZLE=57.4 END
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE

MODULE CSAS25 IS FINISHED. COMPLETION CODE

0. CPU TIME USED

0. CPU TIME USED

0.77 (SECONDS) .

4.67 (SECONDS).

0. CPU TIME USED 1727.35 (SECONDS).

0. CPU TIME USED 1735.75 (SECONDS).
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CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSSSSSS 2222222222 5555555555555
CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS 222222222222 5555555555555
CC CC 0S S0 AA AA SS SS 22 22 55
CC SS AA AA SS 22 55
CC SS AA AA SS 22 55
CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 22 555555555555
CC SSSSSSSSSSSS AAAAAAAAAAAAA 0SSSSSSSSSSS 22 555555555555
CC SS AA AA SS 22 55
CC SS AA AA SS 22 55
CC CC SS SS AA AA SS 00 22 55 55
CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS 2222222222222 555555555555

CCCCCCCCCCC SSSSSSSSSSS AA AA SSSSSSSSSSS 2222222222222 55555555555

SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEREEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEREEEER PPPPPPPPPPPPP CCCCCCCCCCCCC
SS SS CC CC A NA LL EE PP PP cc cc
SS CC AA AA LL EE pp pp CC
SS CC AA AA Ll EE pp pp CC
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL REEEEEEE - ----- PPPPPPPPPPPPP CC
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEE-E .------------ PPPPPPPPPPPP CC

5S CC AA AA LL EE PP CC
SS CC AA AA LL EE PP CC

SS SS cc CC AA AA LL EE PP cc cc
SSSSSSSSSSSSS cCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEREE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEREERREEER PP CCCCCCCCCCC

0000000 22222222222 // 22222222222 0i // 000505 Ii
05000000 2222222222222 // 2222222222222 11i // 00000000 1ii

00 00 22 22 // 22 22 1151 / 0 00 11 11
00 00 22 // 22 i1 // 00 00 01
00 00 22 // 22 1 / 0 00 11
00 00 22 // 22 i1 // 00 00 Ii
00 00 22 // 22 11 // 00 00 1i
00 00 22 // 22 11 // 00 00 11
00 00 22 // 22 11 // 00 00 1i

00 00 22 // 22 1i // 80 08 ii
000000000 2222222222222 // 22222222222 1i150111i / 000000000 01011111
0000000 2222222222222 // 2222222222222 11111111 // 0000000 11111111

i1 88888888888 11 7777777777777 22222222222 5555555555555
111 8888888888888 111 777777777777 2222222222222 5555555555555

0111 88 88 6 1101 77 77 22 22 55
11 88 88 I1 77 22 55
11 88 88 : 11 77 22 55
1i 88888888888 01 77 22 555555555555
15 88888888888 i1 77 22 5555555555555
11 88 88 11 77 22 55
11 88 88 11 77 22 55
I1 88 88 11 77 22 55 55

11111011 88888888888888 11111111 77 2222222222222 0550 05555555
11111111 88888888888 11111111 77 2222222222222 55555555555
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SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
SS
S SS SSSSSSSSSSSSSSSSSSSSSSS

SS
SS

SS SS
SSSSSSSSSSSSS

lESSSSSSSSSS

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

AAAAAAAAA

AA AA
AA AA
AA AA
AA AA
A.AAAAAAAAAAAA
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WIN_NT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 01/21/01

TIME OF EXECUTION: 18:17:25
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'Fuel Tube Thick - Nominal Fuel Tube OD - Nominal Fuel Tube Height - Nominal

'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness

'Fuel Plate Clad Thickness - Min Active Fuel Length - Min Fuel Element Height

'U235 Fuel Mass - Max Uranium Weight Fraction - Max Cylinder Pitch - OuterFix

'Material Description for LWT Analysis - DIDO HEU Fuel

'Fuel Tube Thick - Nominal Fuel Tube OD - Nominal Fuel Tube Height - Nominal

'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness

'Fuel Plate Clad Thickness - Min Active Fuel Length - Min Fuel Element Height

'U235 Fuel Mass Max Uranium Weight Fraction - Max Cylinder Pitch - Outer Fix

'Material Description for LWT Analysis - DIDO HEU Fuel
LWT WITH LOOSE DIDO HEU FUEL, ACCIDENT CONDITION, RADIAL SHIFT PATTERN - CENTERE

-- PROBLEM PARAMETERS

LIB 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC 11 COMPOSITION SPECIFICATIONS
IZM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/REAO OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION *

SC URANIIUM STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.5477 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
91235 94.000 WT%
92238 6.000 WT%

END

SC AL STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 1.7930 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE

SC AL STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/i MIITURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9998 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8011 1.00 ATOM/MOLECULE

END

SC ARBMGLC STANDARD COMPOSITION
MX 4 MIXTURE HO.
VF 0.5840 VOLUME FRACTION
ROTH 0.9437 SPECIFIED DENSITY
NEL 3 NO. ELEMEN.TS
ICP 1 0/1 MIXTURE/COMPOUND

6012 2.00 ATOMS/MOLECULE
1001 6.00 ATOMS/MOLECULE
8016 2.00 ATOMS/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 0.4160 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

EN4D

SC PB STANDARD COMPOSITION
MX 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 11.344') THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN
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END

SC SS304
f-IX
VF
ROTH
NEL
ICP
TEMP

END

SC AL
MX
VF
ROTH
NEL
ICP
TEMP

END

SC SS304
M1X
Vp
ROTH
NEL
ICP
TEMP

END

SC H20
MX
VF
ROTH
NEL
ICP
TEMP

END

82000 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
6 MIXTURE NO.

1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
24304 19.000 WT%
250S5 2.000 WT%
216304 69.500 WT%
28304 9.500 WT%

STANDARD COMPOSITION
7 MIXTURE NO.

1 .0000 VOLUME FPRACTION
2.7020 THEORETICAL DENSITY

I NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
8 MIXTURE NO.

1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
24304 19.000 WTN
25055 2.000 WTI
26304 69.500 WT%
28304 9.500 WT%

STANDARD COMPOSITION
9 MIXTURE NO.

1.0000 VOLUME FRACTION
0.0001 SPECIFIED DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

...* PROBLEM GEOMETRY '*

CTP SYMMSLABCELL CELL TYPE
PITCH 0.9800 CM CENTER TO CENTER SPACING
FUELOD 0.0650 CM FUEL DIAMETER OR SLAB THICKINESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.1300 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CLAD
ZONE 3 IS MOD
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LWT WITH LOOSE DIDO HEU FUEL, ACCIDENT CONDITION, RADIAL SHIFT PATTERN - CENTERE**•

......... * DATA LIBRARY INFORMATION .......

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89F00l STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82FSII CROSS SECTION LIBRARY

11 T:\PROJECTS\sts-proj\DIDO\14110--l\v1.8\HEU\ SHORT CROSS SECTION LIBRARY

90 T:\PROJECTS\sts-proj\DIDO\14110--I\vl.8\HEU\ INPUT DATA DIRECT ACCESS

STANIDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME G:\scale43\DATALIB\FT89F01*

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82F0R*

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/12/94

L.H.PETRIE - ORNL

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KENO V PARAMETER DATA .......

'Fuel Annulus S

'Fuel Annulus 2

'Fuel Annulus 3

'Fuel Annulus 4

'Clad Axial End Piece I

'Clad Axial End Piece 2

'Clad Axial End Piece 3

'Clad Axial End Piece 4

.. **.*. -- *... DATA READING COMPLETED --..........

........ 0 IO'S WERE USED PREPARING THE KENO V INPUT DATA

........ 0 IO'S WERE USED LOADING THE KENO V DATA ........

........ 0 IO'S WERE USED LOADING THE DATA ........

........ 0 IO'S WERE USED CHECKING THE KENO V GEOMETRY DATA ........
RESTART DATA HAS BEEN WRITTEN ON UMIT 95 .

........ 0 IO'S WERE USED WRITING THE RENO V - CSAS DATA ......

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000008

CREATION DATE: 09/15/95

.*... VOLUME: ENG

LIBRARY: G:\SCALE43\WIN_NT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 18:17:26

.............. .............. ** ** *** ** ** ** ** *** ** ** ** **
****** ****** ***** ****** ******.......... .....................** *****
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-IQ ARRAY HAS

0S ARRAY HAS

1Q ARRAY HAS

2Q ARRAY HAS

1 ENTRIES

4 ENTRIES

6 ENTRIES

2 ENTRIES
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LOGICAL ASSIGNMENTS

MASTER LIBRARY 1i
WORKING LIBRARY 0
SCRATCH FILE 18

NEW LIBRARY 1

PROBLEM DESCR I PTI ON

IGR--GEOMETRY (0/1/2/3--INF MED/SLAB/CYL/SPHERE 1

IZM--NUMBER OF ZONES OR MATERIAL REGIONS 9

MS--MIXING TABLE LENGTH 21

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/l--NO/YES) 0

IBR--BONDARENKO FACTOR EDIT OPTION (0/1--NO/YES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1.EE000E-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.000EI00

3Q ARRAY HAS 21 ENTRIES.

4Q ARRAY HAS 21 ENTRIES.

SO ARRAY HAS 21 ENTRIES.

60 ARRAY HAS 9 ENTRIES.

7Q ARRAY HAS 9 ENTRIES.

8Q ARRAY HAS 9 ENTRIES.

90 ARRAY HAS 9 ENTRIES.

10Q ARRAY HAS 21 ENTRIES.

1IQ ARRAY HAS 9 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER
1 1 92235 1.31908E-03 109223S
2 1 92238 8.31332E-05 1092238
3 1 13027 4.00184E-02 1013027
4 2 13027 6.03066E-02 2013027
5 7 13027 6.03066E-02 7013027
6 3 1001 6.68762E-02 3001001
7 4 1001 5.98801E-02 4001001
8 9 1001 6.68896E-06 9001001
9 3 8016 3.34381E-02 3008016

10 4 8016 2.45894E-02 4008016
11 9 8016 3.34448E-06 9008016
12 4 6012 1.07014E-02 4006012

13 5 82000 3.29690E-02 5082000
14 6 24304 1.74286E-02 6024304
15 8 24304 1.74286E-02 8024304
16 6 25055 1.73633E-03 6025055
17 8 25055 1.73633E-03 8025055
18 6 26304 5.93579E-02 6026304
19 8 26304 5.93S79E-S0 8026304
20 6 28304 7.72070E-03 6028304
21 a 28304 7.72070E-03 8028304

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE {0/1--FUEL/MOD)
1 1 3.22500E-02 2.93000E+02 4.53946E.00 0
2 2 6.50000E-02 2.93000E+02 S.OOI0OE.00 0
3 3 4.90000E-01 2.93000E+02 0.RO0E+.E00 0
4 4 5.49000E+00 2.93000E+02 0.R0000E+00 0
5 5 1.04900E+01 2.931000E+02 0.R000E+I00 0
6 6 1.54900E+01 2.93000E+02 0.SOOIOE+00 0
7 7 2.04900E.01 2.93000E+02 0.I00OE+E00 0
8 8 2.54900E+01 2_93000E+02 0.00000E+00 0
9 9 3.04900E.01 2.93000E+02 0.OI000E+00 0

4087 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAKE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM HAVE BONDARENKO FACTOR DATA*BONAMI WILL COPY FROM LOGICAL 11 TO LOGICAL 1

COPY 1001 HYDROGEN FROM LOG 11 TO LOG 18 BONDAPENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 6012 CARBON-12 FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG I BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 G FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 G FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 G FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0
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COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

13027

24304

24304

24304

25055

25055

25055

2G304

26304

26304

28304

28304

28304

82000

92235

92238

AL-27 1193 218 G

CR 1191 WT SS-30

CR 1191 WT SS-30

CR 1191 WT SS-30

MANGANESE-55

MANGA4ESE-55

MPNGA.ESE - 55

FE 1192 WT SS-30

FE 1192 WT SS-30

FE 1192 WT SS-30

NI 1190 WT SS-30

NI 1190 WT SS-30

NI 1190 WT SS-30

PB 1288 218NGP

URA•NIUM-235

URANIUM-238

FROM LOG 18 TO LOG 1

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 0

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG I

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG I

FROM LOG 11 TO LOG 1

FROM LOG 11 TO LOG 1

FROM LOG 11 TO LOG 1

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

RONDARENKO TRIGGER 0

RONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L. M.PETRIE - ORNL
TAPE ID 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRMI002
HYDROGEN ENDF/B-IV MAT 1269/THRMI002
CARBON-12 ENDF/B-IV MAT 1274/THRM1065
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
CR 1191 WT SS-304 (I/EST) P-3 293K SP=5+,4 (42375)
CR 1191 WT SS-304(l/EST) P-3 -93K SP=54 (42375)

MANGANESE-55 ENDF/B-IV MAT 1197
MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304 (1/EST) P-3 293K SPn5+4(42375)'
FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42371)
NI 1190 WT SS-304 (1/EST) P-3 '93K SP-54 (42375)
NI 11990 WT SS-304 (I/EST) P-3 293K SP=5+ 4 (42375)
PB 1288 218NGP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1262

08/12/94

NUMBER OF NUCLIDES
NU•BER OF GAMMA GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

21
0
1

3001001
4011011
9001001
4006012
3008016
4008016
9008016
1013027
2013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092235
1092238

TAPE COPY USED 0 I/O'S. AND TOOK 0.17 SECONDS
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3
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CREATION DATE: 09/28/95

VOLUME: ENG
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THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JORNAME: SCALE-PC
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-IQ ARRAY HAS 1 ENTRIES.

EQ ARRAY HAS 9 ENTRIES.

10 ARRAY HAS 12 ENTRIES.

SELECT 21 NUCLIDES FROM THE MASTER LIBRARY ON LOGICAL 1
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 2
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 3

TO CREATE THE NEW WORKING LIBRARY ON LOGICAL 4

4 RESONANCE CALCULATIONS HAVE BEEN REQUESTED
-I OUTPUT OPTION FOR AMPX FORMATTED CROSS SECTION DATA

2001 MAXIMUM NUMBER OF RESONANCE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

2Q ARRAY HAS 21 ENTRIES.

30 ARRAY HAS 60 ENTRIES.

40 ARRAY HAS 21 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE 21
NUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP 15
NUMBER OF GAMMA ENERGY GROUPS 0

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1680 WORDS
XSDRN TAPE 4321

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L. M.PETRIE - ORNL
08/12/94

NUCLIDES FROM XSDRN TAPE
I HYDROGEN ENDF/B-IV MAT 1269/THRMI
2 HYDROGEN EHDF/B-IV MAT 1269/THRMI
3 HYDROGEN ENDF/B-IV MAT 1269/THRMI
4 CARBON-12 ENDF/B-IV MAT 1274/THPEI
5 OXYGEN-16 ENDF/B-IV MAT 1276
6 OXYGEN-16 ENDF/B-IV MAT 1276
7 OXYGEN-16 ENDF/B-IV MAT 1276
8 AL-27 1193 218 GP 040375(5)
9 AL-27 1193 218 GP 040375(5)

10 AL-27 1193 218 GP 040375(5)
II CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4
12 CR 1191 WT SS-304(I/EST) P-3 293K SP=5+4
13 MANGANESE-55 ENDF/B-IV MAT 1197
14 MANGANESE-55 ENDF/B-IV MAT 1197
15 FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4
16 FE 1192 WT SS-304(I/EST) P-3 293K SP=5+4
17 NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4
18 NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4
19 PB 1288 218NGP 042375 P-3 293K
20 URANIUM-235 ENDF/B-IV MAT 1261
21 URANIUM-238 ENDF/B-IV MAT 1262

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THRMI002

HYDROGEN ENDF/B-IV MAT 1269/THRMO002

CARBON-12 ENDF/B-IV MAT 1274/THRMI065

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)

AL-27 1193 218 GP 040375(5)

A.L-27 1193 218 GP 040375(5)

CR 1191 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'

CR 1191 WT SS-304(I/EST) P-3 293K SP=5+4(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS

RESONA14CE DATA FOR THIS NUCLIDE

MASS NU14BER (A) 54.466

POTENTIAL SCATTER SIGMA = 2.590

NAC International

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

3001001
4001001
9001001
4006012
3008016
4008016
9008016
1013027
2013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092235
1092238

UPDATED 08/12/94 3001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPEPJSTURE=

UPDATED 08/12/94 4006012 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 3008016 TEMPERATURE.
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 2013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 7013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6024304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERlATURE=

UPDATED 08/12/94 8024304 TEMPERATURE=

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 06/12/94 6025055 TEMPERATURE.

0.00OOE.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00

TEMPERATURE(KELVIN)

LUMPED NUCLEAR DENSITY

293.000

1.7363295E-03
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SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = 0.0O0000OE.00

INNER RADIUS = 0.900000E.+00 DANCOFF CORRECTION (C) = O.0000000E+0B

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E,02

MODEPATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODEPATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E.02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.0O00O

GROUP RES ABS RES FISS RES SCAT
8 -5.518788E-04 0.000000E+00 -3.R4419RE-01
9 -2.797993E-03 0.000000E+00 -2.293471E.00

10 -3.291452E-01 0.000000E+00 -3.8208E2E+01
01 -S.680562E+00 0.IR0RE.I -0.0SR159996RE02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719ER00
FISSION O.O000SSEO0

MASGANESE-55 ENDF/B-IV MAT 1197 UPD

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LEAR IS R.000E0E00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.466 TEMPERAT1

POTENTIAL SCATTER SIGMA = 2.590 LUMPED N

SPIN FACTOR (G) 14.448 LUMP DIM!

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

ATED 08/12/94 8025055 TEMPERATURE= 293.00

SRE (KELVIN)

OCLEAR DENSITY

ENSION (A-BAR)

CORRECTION (C)

293.000

= 1.7363295E-03

= O.OOR0000E+00

= 0.0000000E.00= 0.OOOOOOOE.00 DANCOFF 1INNER RADIUS

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E.02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E,02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A I-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=O.00000

GROUP RES ASS RES FISS RES SCAT
8 -5.518788E-04 0.00ROEE00 -3.944190E-01
9 -,.797993E-03 0.00000REE00 -2.293471E+00

10 -3.291452E-01 0.900000E+00 -3.820862E+01
01 -2.680562,E+0 0.000000E+00 -1.159996E,02

EXCESS RESONAN.CE INTEGRALS

RESOLVED

ABSORPTION 3.3371'E:00
FISSION 0.00000E 00

PE 1192 WT SS-304(1/EST) P-3 293K SP=544(42375)'

FE 1192 WT SS-304(1/EST) P-3 293K SP=5=4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

141 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

PB 1288 218NGP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261

RESONANCE DATA FOR THIS NUCLIDE

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6028304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8028304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 5082000 TEMPERATURE=

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1092235 TEMPERATURE=

293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293 .00

293.00

293.00

293.00

MASS NUMBER WA)

POTENTIAL SCATTER SIGMA

SPIN FACTOR (G)

INNER RADIUS

133.025

11.500

15171.100

. 000000ER.00

TEMPERATURE(KELVIN) = 293.000

LUMPED NUCLEAR DENSITY = 1.31908'2E-03

LUMP DIMENSION (A-BAR) = 6.4999998E-02

DANCOFF CORRECTION (C) = 1.5211706E-01

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i 26.982 SIGMA(PER ABSORBER ATOM)= 4.0850834E+01

MODERATOR-i WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.
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MASS OF MODERATOR-2 = 238.051 SIGNA(PER ABSORBER ATOM)= 7.7685082E-01

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=I.00000

GROUP RES ABS RES FISS RES SCAT
12 -1.71286RE+00 _I.0535R2E+00 -4.421081E-I2
13 -5. 19924E+.. -2 .544281E+00 -1 184106E-01
14 -3.743466E+00 -2.214335E.00 -2.824813E-02
15 -2.253279E-04 -1.715397E-04 1.537884E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.15925E+02
FISSION 1.28649E+02

PROCESS NUMBER 1007 IS AT TEMPERATURE= 29300

URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 1092238 TEMPERATURE= 293.00

RESONANCE DATA FOR THIS NUCLIDE

MASS NIUMBER (A) = 236.006 TEMPERATURE(Y.LVIN) 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 8.3133229E-05

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 6.4999998E-02

INNER RADIUS = S.0000000E+00 DANCOFF CORRECTION (C) = 1.5211706E-01

THE ABSORBER WILL BE TREATED BY THE HORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-S 26.982 SIGMA(PER ABSORBER ATOM)= E.4818372E.02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 235.044 SIGMA(PER ABSORBER ATOM)= 1.8885788E.02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A I-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=l.00000

GROUP RES ABS RES PISS RES SCAT
9 -1.309125E-04 0.50000OES00 -1.475272E-03

10 -7.025824E-03 -3.903629E-08 -S.099698E-02
11 -3.303697E-01 0.OSOIOSE+00 -I.054719E+00
12 -3.107242E+00 0.EI0500 E+00 -3.725560E+00
13 -3.585465E+00 0.000000E+00 -1.189779E+00
14 -6.584399E.+S00 S.S000E+00 -2.875874E-01
15 -4.155954E-89 0.000000E+00 3.752471E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.57082E+02
FISSION 5.33631E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00
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THIS XSDRN WORKING TAPE WAS CREATED 02/21/01 AT 18:17:27
THE TITLE OF THE PARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED ON ENDF-B VERSION 4 DATA
COMPILED FOR NRC 1/27/89

TAPE ID 4321 NUMBER OF NUCLIDES
NUMBER OF NEUTRON GROUPS 27 NUMBER OF GAMPA GROUPS
FIRST THERMAL GROUP 15 LOGICAL UNIT

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THPM1002 UPDATED 08/12/94
HYDROGEN ENOF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
CARBON:-12 ENDF/B-IV MAT 1274/THPM1065 UPDATED 08/12/94
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94

AL-27 1193 218 GP 040375(5) UPDATED 08/12/94
AL-27 1193 218 GP 040375(5) UPDATED 08/12/94
AL-27 1193 218 GP 040375(5) UPDATED 08/12/94
CR 1191 WT SS-304(S/BST) P-3 293K SP-5+4(42375) UPDATED 08/12/94
CR 1191 WT SS-304 (I/EST) P-3 293K SP=54 (42375) UPDATED 08/12/94

MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94
MASIGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94

FE 1192 WT SS-304 (]/EST) P-3 293K SP=5+4(42375) UPDATED 08/12/94
FE 1192 WT SS-304(I/EST) P-3 -93K SP-54 (42375) UPDATED 08/12/94
NS 1190 WT SS-304( /EST) P-3 293K SP=5+4 (42375) UPDATED 08/12/94
NI 1190 WT SS-304( /EST) P-3 293K SP=5+4 (42375) UPDATED 08/12/94
PB 1288 218NGP 042375 P-3 293K UPDATED 08/12/94

URAANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94
URANIIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94

TAPE COPY USED 0 I/O'S, AND TOOK 0.16 SECONDS

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

21
0

3001001
4001001

9001001
4006012
3008016
40086016
9008016
1013027
2013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092235
1092238
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WIN_T\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 18:17:32
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* NUMERIC PARAMETERS

TME MAXIMUM PROBLEM TIME (MIN) 90.0n

TEA TIME PER GUNEPATION (MIN) 5.00

GEN NUMBER OF GENERATIONS 1203

NPG NUMBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

BES GENERATIONS BETWEEN CHECKPOINTS 0

*ID NUMBER OF EXTRA 1-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

* SNB EXTRA POSITIONS IN NEUTRON BANK 0

* NFB FISSION BANK SIZE 1000

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

NRD STARTING RANDOM NUMBER BB827100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

* ADJ MODE OF CALCULATION FORWARD

* INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES
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-LOUTCAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

FMU

MIG4

CKH

FMH

HHL

AMYX

XSE

XS2

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT N4UMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE N'UMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FUN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S) NO

COMPUTE FISSION DENSITIES NO

COMPUTE NU-BAR & AVG FISSION GROUP YES

COMPUTE MATRIX K-EFF BY UNIT LOCATION NO *

COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO

PRINT FISS PROD MATRIX BY UNIT LOCATION NO

COMPUTE MATRIX Y-EFF BY ARRAY NUMBER NO

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER NO

PRINT FISS PROD MATRIX BY ARRAY NUMBER NO

COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO

PRINT FIS. AND ABS. BY REGION NO

PRINT FAR BY GROUP NO *

PRINT XSEC-ALBEDO CORRELATION TABLES NO

PRINT WEIGHT AVERAGE ARRAY NO *

PRINT INPUT GEOMETRY NO

PRINT DEBUG INFORMATION NO

PRINT TRACKING INFORMATION NO

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

........ * DATA READING COMPLETED .....****.
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UNIT VOLUME
NU.MBER DATA SET NAME NAME UNIT FUNCTION

MSC

ALE

WTS

SKT

BIN

RST

LIB

14

79

80

16

95

95

4

8

9

10

T:\PROJECTS\sts-proj\DIDO\14110--1\vl.8\HEU\

G:\scale43\DATALIBEFT79F001

G:\scale43\DATALIS\FT80F001

UNIGOWN

T:\PROJECTS\sts-proj\DIDO\14110--I\vl.S\HEU\

T:\PROJECTS\Sts-proj\DIDO\14110--I\vl.S\HEU\

T:\PROJECTS\sts-proj\DIDO\14110--1\vl.8\HEU\

T:\PROJECTS\sts-proj\DIDO\14110--1\vl.8\HEU\

UNKNOWN

UNKNOWN

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

........ 0 IO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMPX WORKING LIBRARY ON UNIT 4
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MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.OE-05

MIXTURE =
UUCL I DE
1013027

08/12/94
1092235

08/12/94
1092238

08/12/94

MIXTURE =
NUCLIDE
2013027

08/12/94

MIXTURE =
NUCLIDE
3001 00 1

08/12/94
3008016

08/12/94

MIXTURE =
NUCLIDE
4001011

08/12/94
4006012

08/12/94
4008016

08/12/94

MIXTURE =
NUCLIDE
5082000

08/12/94

MIXTURE =
NUCLIDE
6024304

08/12/94
6025055

08/12/94
6026304

08/12/94
6028304

08/12/94

MIXTURE =
NUCLIDE
7013027

08/12/94

MIXTURE
NUCLIDE
8024304

08/12/94
8025055

08/12/94
8026304

08/12/94
8028304

08/12/94

MIXTURE =
NUCLIDE
9001001

08/12/94
9008016

08/12/94

1
ATOM-DENS.

4.00184E-02

1.31908E-03

8.31332E-05

DENSITY(G/CC)
WGT. FRAC.

7.66010E-01

2.19951E-01

1.40394E-02

2.3407
ZA AWT

13027 269818

92235 235.0441

92238 238.0510

2 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. ZA AWT

6.030660-02 1.00000E+00 13027 26.9818

3
ATOM-DENS.

6.68762E-02

3.34381E-02

4
ATOM-DENS.

5.98801E-02

1.07014E-02

2.45894E-02

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1.03684E-01

2.20668E-01

6.75649E-01

0.99977
ZA AWT

1001 1.0077

8016 15.9904

0.96635
ZA AWT

1001 1.0077

6000 12.0001

8016 15.9904

5 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. FRAC. ZA AWT

3.29690E-02 1.000000E+00 82000 207.2100

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

UDRA1IUM-235 ENDP/B-IV MAT 1261

URANIUM-238 E0DF/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMO002

OXYGEN-16 E0DF/B-IV MAT 1276

NUCLIDE TITLE

HYDROGEN ENDF/B-IV MAT 1269/THRMI002

CARSON-12 ENDF/B-IV MAT 1274/THRM1065

OXYGEN- 16 E0DF/B-IV MAT 1276

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

NUCLIDE TITLE

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

MANRGANIESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)1

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

MANGA4ESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NI 1190 WT SS-304(I/EST) P-3 293K SP=5+4(42375)'

NUCLIDE TITLE

HYDROGEN ENDF/B-IV MAT 1269/THRMI002

OXYGEN-16 EMDF/8-IV MAT 1276

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

6
ATOM-DENS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

DENSITY(G/CC)
WGT. FRAC.

1.90000E-01

1.99999E-02

6.95000E-01

9.50001E-02

= 7.9200

ZA, AWT
24000 01.9957

25055 54.9379

26000 55.8447

28000 58.6872

7 DENSITY(G/CC) = 2.7020
ATOM-DE/NS. WGT. FRAC. ZA ANT

6.03066E-02 1.00000E+00 13027 26.9818

8
ATOM-DENS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

9

ATOM-DENS.
6.68896E-06

3.34448E-06

DENSITY(G/CC)
WGT. FRAC.

1.90000E-01

1.99999E-02

6.95000E-01

9.50000E-02

DENSITY(G/CC)
WGT. PFAC.

1.11927E-01

8.88074E-01

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

20000 58.6872

= 0.99997E-04
ZA AWT

1001 1.0077

0016 15.9904

3001001
4001001
9001001
4006012
3008016
4008016
9008016
1013027
2013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092235
1092238

HYDROGEN ENDF/B-IV MAT 1269/THEM1002
HYDROGEN ENDGF/B-IV MAT 1269/THRMI002
HYDROGEN ENGF/B-IV MAT 1269/THRM1002
CARBON-12 ENDM/B-IV MAT 1274/THRM1065
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(0)
AL-27 1193 218 GP 040375(0)
AL-27 1193 218 GP 040375(5)
CR 1191 WT SS-304 (IEST) P-3 293K SP=054(423750)
CE 1191 WT SS-304(1/EST) P-3 293K SP=5+4 (42375)

MAI•GANESE-55 ENRDF/B-IV MAT 1197
MANGANESE-55 ENGF/B-IV MAT 1197

RE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'
FE 1192 WT SS-304 (I/EST) P-3 393K SP=+4 (42375)
NI 1190 WT SS-304 (I/EST) P-3 293K SP-54 (42375).
NI 1190 WT SS-304 (I/EST) P-3 293K SP=54 (42375),
PB 1288 218NGP 042375 P 3 293K

UP.ANIUM-235 ENDM/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1262

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

KENO MESSAGE NUMBER K5-222

Y140 MESSAGE NUMBER K5-222

KM0O MESSAGE NUMBER K5-222

NAC International

I TRANSFERS FOR MIXTURE 3 WERE CORRECTED FOE BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 4 WERE CORRECTED FOR BAD MOMENTS.

1 TADOISFERS FOE MIXTURE 9 WERE CORRECTED FOP BAD MOMENTS.

....... 0 10'S WERE USED MIXING CROSS-SECTIONS .....
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I-D CROSS SECTION ARRAY ID NUMBERS
1 2002 1452 27 18 1018

........ 0 IO'S WERE USED PREPARING THE CROSS SECTIONS
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... ADDITIONAL INFORMATION ......

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BANK

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NlUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

27

1

2

24

57

B

14
16
54

S6

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

NO

0

0

0

0

YES

YES

86

7

NO

0

0

+1X BOUNDARY CONDITION H20 -X BOUNDARY CONDITION H2O

+Y BOUNDARY CONDITION N20 -Y BOUNDARY CONDITION H20

+Z BOUNDARY CONDITION HN0 -Z BOUNDARY CONDITION H20

::: - - - ........................ - ...... ............................. ........... *********

0
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... SPACE AND SUPERGROUP INFORMATION .. '...

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

46861 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

53139 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99444 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

53078 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1369 WORDS ARE NEEDED FOR THE LARGEST GROUP.

48473 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

60385 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO REU WITH ONE SUPERGROUP.

.. * 60576 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING XSEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 2010 544 13595

........ 0 TO'S WERE USED IN SUPERGROUPING ........

........ 0 IO'S WERE USED LOADING THE DATA ........
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 1

FUELED ANNULAR SECTIONS TUBE I LOOSE

1

2

3

4

5

6

7

8

9

10

11

12

13

14

is

16

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

3

2

1

2

3

2

1

2

3

2

1

2

3

2

1

2

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

3.0300

3.0625

3.1275

3.1600

3.5300

3.5625

3.6275

3.6600

4 .0300

4.0625

4.1275

4 1600

4.5300

4.5625

4.6275

4.6599

+Z

+ Z

+ Z

+Z

+Z

+Z

= 58.750

= 58.750

= 58.750

= 58.750

58.750

58.750

= 58.750

= 58.750

= 58.750

= 58.750

= 58.750

= 58.750

= 58.750

= 58.750

= 58.750

58.750

-Z

-I

-1

-I

-I

-I

-1

-I

0.0000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

= 0.00000

= 0.00000

= 0.00000

= 0.00000

0.00000

: 0.00000

= 0.00000

= 0.00000

0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

y =

Y=

Y=

Y=

y7=

y=

y=

Y=

Y=

Y =

Y=

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000
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MEDIA BIAS
NUN ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 2

AXIAL CLAD SECTIONS TUBE 1 LOOSE

1

2

3

4

5

6

7

8

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

3

2

3

2

3

2

3

2

I

i

1

1

1

1

1

1

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

3. 0300

3.1600

3.5300

3.6600

4.0300

4 1600

4.5300

4.6599

4.6600

0.00000

0.00000

0.00000

+Z

+Z

+Z

+Z

,Z

+Z

+Z

÷Z

Y

Y

Y

1.3750

1.3750

1.3750

1.3750

1.3750

1.3750

1.3750

1.3750

-Z

-Z

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

UNIT 3

FUEL ELEMENT TUBE 1

1 CYLINDER 3 1 RADIUS =

HOLE NUMBER 1 AT X

HOLE NIUMBER 2 AT X =

HOLE NUMBER 3 AT X =

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

IS UNIT NIUBER

IS UNIT NUNBER

IS UNIT NUMBER

CENTERLINE IS AT

IS UNIT NUMNER

CENTERLINE IS AT

X

X

X

X

X

X

X

X

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

Y 0.00000

Y 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000= 61.500

= 0.00000

= 0.00000

M 0.00000

-Z =

Z=

Z=

Z=

0.00000

0.00000

1.3750

60.125

X = 0.00000

2

1

2

X = 0.00000

3

X = 0.00000

UNIT 4 ----

BASKET FUEL TUBE

S CYLINDER

HOLE NUMBER

2 CYLINDER

BASKET FUEL TUBE

1 CYLINDER

HOLE NUMBER

2 CYLINDER

- FUEL DOWN

3 1 RADIUS

4 AT X

2 1 RADIUS

RADIAL CENTERED

5.0927

0.00000

5.3974

=2

Y

+Z

= 73.177

= 0.00000

= 73.177

= 73.177

= 0.00000

= 73.177

-Z =

Z=

-Z =

0.00000

0.00000

0.00000

UNIT 5

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

0
- FUEL UP

3 1 RADIUS

5 AT X

2 1 RADIUS

RADIAL CENTERED

= 5.0927 .Z

= 0.00000 Y

= 5.3974 +Z

-Z

Z

-Z

0.00000

11.677

0.00000

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER 3

CENTERLINE IS AT X = 0.00000
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

--.-- •UNIT 6 -----

BASKET BOTTOM PLATE HOLE

1 CYLINDER 3 1 RADIUS = 1.2700 +Z = 1.2698 -Z = 0.00000 CENTERLINE IS AT X = 0.00O00

---- L UNIT 7 .....

Y =0.01000

= 0.01000

BASKET BOTTOM PLATE

1 CYLINDER 6 1

HOLE NUMBER 6

HOLE NUMBER 7

HOLE NUMBER 8

HOLE NUMBER 9

HOLE NUMBER 10

HOLE NUMBER 11

HOLE NUMBER 12

RADIUS =

AT X =

AT X =

AT X -

AT X =

AT X =

AT X =

AT X =

16.847

0.00000

10.795

5.3975

-5.3975

-10.795

-5.3975

5.3975

+Z

Y

Y

Y

Y

Y

Y

Y

= 1.2698

= 0.00000

= 0.000

= 9.3487

= 9.3487

= 0.00000

-9.3487

= -9.3487

-Z

Z

Z

Z

Z

Z

Z

Z

= 0.O0000

= 0.00000

= 0.0O000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT ISUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

X = 0.00000

6

6

6

6

6

6

6

----- UN IT 8 -----

HEAT TRANSFER BAR / ROD

1 CYLINDER 7 1 PADIUS = 0.31650 +Z = 73.177 -Z = 0.00000 CENTERLINE IS AT X = 0.000O0 Y = 0.0O000
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REGION
MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

NUM ID

----- UNIT 9 ---

BASKET FUEL DOWN

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

3 1 RADIUS = 16.193

13 AT X = 0.00000

14 AT X = 10.795

L5 AT X = 4.9493

[6 AT X = 4.6024

17 AT X = 5.2354

L8 AT X = 5.3975

19 AT X = 0.00000

20 AT X =-0.63300

21 AT X = 0.63300

22 AT X = -5.3975

23 AT X = -4.9493

14 AT X = -5.2354

25 AT X = -4.6024

26 AT X = -10.795

27 AT X = -4.9493

?8 AT X = -4.6024

?9 AT X = -5.2354

30 AT X = -5.3975

31 AT X = 0.00000

32 AT-X = 0.63300

13 AT X =-0.63300

14 AT X = 5.3975

35 AT X = 4.9493

16 AT X = 5.2354

37 AT X = 4.6024

7 1 RADIUS = 16.669

3 1 RADIUS = 16.847

+Z = 73.177

Y = 0.00000

Y = 0.00000

Y = 2.8575

Y = 3.3881

Y = 2.2917

Y = 9.3487

Y = 5.7150

Y = 5.6798

Y = 5.6798

Y 9.3487

Y = 2.8575

Y = 2.2917

Y = 3.3881

Y = 0.00000

Y = -2 .8575

Y = -3.3881

Y = -2.2917

Y = -9.3487

Y -5.7150

Y = -5.6798

Y = -5.6798

Y = -9.3487

Y= -2.8575

Y = -2.2917

Y = -3.2881

+Z = 73.177

+9 = 73.177

-Z = 0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UI1T NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS U14IT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 4

Z= 0.00000 IS UNIT NUMBER 8

Z= 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

-Z = 0.00000 CENTERLINE IS AT X = 0.00000

-Z = 0.00000 CENTERLINE IS AT X = 0.00000

Y = 0.00000

Y = 0.00000
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REGION
MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

NUM ID

----- UNIT 10 -----

BASKET FUEL UP

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NU14BER E

HOLE NUMBER

HOLE NUMBER

HOLE 4UMBER

HOLE NUMBER E

HOLE NUMBER

2 CYLINDER

3 CYLINDER

3 1 RADIUS = 16.193

38 AT X = 0.00000

39 AT X = 10.795

I0 AT X = 4.9493

41 AT X = 4.6024

42 AT X = 5.2354

43 AT X = 5.3975

44 AT X = 0.00000

I5 AT X =-0.63300

46 AT X = 0.63300

47 AT X = -5.3975

18 AT X = -4.9493

49 AT X = -5.2354

40 ATE = -4.6024

51 AT X = -10.795

42 AT X = -4.9493

43 AT X = -4.6024

A4 AT X = -5.2354

5 AT X = -5.3975

i6 AT X = 0.00000

i7 AT X = 0.63300

i8 AT X =-0.63300

i9 AT X = 5.3975

S0 AT X = 4.9493

;1 AT X = 5.2354

62 AT X = 4.6024

7 1 RADIUS = 16.669

3 1 RADIUS = 16.847

+Z = 73.177

Y = 0.00000

Y = 0.00000

Y = 2.8575

Y = 3.3881

Y = 2.2917

Y = 9.3487

Y = 5.7150

Y = 5.6798

Y = 5.6798

Y = 9.3487

Y = 2.8575

Y = 2.2917

Y = 3.3881

Y = 0.00000

Y = -2.8575

Y = -3.3881

Y = -2.2917

Y = -9.3487

Y = -5.7150

Y = -5.6798

Y = -5.6798

Y = -9.3487

Y = -2.8575

Y = -2.2917

Y = -3.3881

+Z = 73.177

4Z = 73.177

-Z = 0.00000 CENTERLINE IS AT X = 0.00000 Y 0.00000

Z = 0.00000 IS N4IT NUMBER 5

Z = 0.00000 IS U14IT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUIMBER 8

Z = 0.00000 IS UNIT NUMMBER 5

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS N4IT NUMBER a

-Z = 0.00000 CENTERLINE IS AT X 0.00000 Y = 0.00000

-Z = 0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOE THOSE UNITS UTILIZED IN THIS PROBLEM

---.- UNIT 11 -----

CASK CAVITY

I CYLINDER

HOLE NUMBER

HOLE N4UMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

3 1 RADIUS = 16.98r

63 AT X = 0.00000

64 AT X = 0.00000

65 AT X = 0.00000

66 AT X = 0.00000

67 AT X = 0.00000

68 AT X = 0.00000

69 AT X = 0.00000

70 AT X = 0.00000

71 AT X = 0.00000

72 AT X = 0.00000

73 AT X = 0.00000

74 AT X = 0.00000

+Z

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

= 446.68

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 446.68

= 0.00000

= 446.68

= 446-68

= 446.68

= 446.68

= 446.68

-Z

Z

Z

Z

Z

Z

Z

Z

Z

Z

Z

Z

Z

0.00000

= 1.OOO0E-

= 1.2700

= 74-448

= 75.717

- 148.89

= 15016

= 223.34

= 224.61

= 29779

= 299.06

= 372.24

= 373.51

CENTERLINE IS AT

04 IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X 0.00000

7

10

7

9

7

10

7

9

7

10

7

9

X = 0.00000

ii

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

Y = 0.00000

UNIT 12 ----

CASK SHIELD RADIAL C

1 CYLINDER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

ONFIGURATION

3 1 RADIUS = 16.986 +Z

75 AT X = 0.00000 Y

8 1 RADIUS = 18.910 +Z

5 1 RADIUS = 33.465 +Z

8 1 RADIUS = 36.519 +Z

9 1 RADIUS = 49.219 .Z

8 1 RADIUS = 49.818 .Z

-Z = 0.00000

Z 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

Y = 0.00000

Y

Y

Y

Y

Y

0.00000

0.00000

0.00000

0.00000

0.00000
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MEDIA BIAS
N'UM IDREGION

GEOMETRY DESCRIPTION DOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- •UNIT 13 . ...

LWT LID

I CYLINDER

2 CYLINDER

3 CYLINDER

8 1 RADIUS

9 1 RADIUS

8 1 RADIUS

5 1 RADIUS

8 1 RADIUS

9 1 RADIUS

8 1 RADIUS

36.519

49.818

49.818

26.353

36.519

49.818

49.818

+Z

.Z

+ Z

.1 Z

28.575

28.575

28.575

-Z = 0.59940

-Z = 0.59940

-Z 0.00000

UNIT 14

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

LWT BOTTOM WELDMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

X =

5=

1=

0.0000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

16.510

26.071

26.071

26.670

-Z

-Z

-Z

-Z

8.8900

0.00000

0.00000

0.00000

Y=

Y =

y =

y=

0.00000

0.00000

0.00000

0.00000

----- UNIT is -----

LWT CASK

I CYLINDER 9 1 RADIUS = 49.818 +Z = 501.93 -Z = 0.00000 CENTERLINE IS AT

HOLE NUMBER 76 AT X = 0.00000 Y = 0.00000 Z = 0.00000 IS UNIT NIUMBER

HOLE NUMBER 77 AT X = 0.00000 Y = 0.00000 Z = 26.670 IS UNIT NUMBER

HOLE NUMBER 78 AT X = 0.00000 Y = 0.00000 Z = 473.35 IS UNIT NUMBER

X = 0.00000

14

12

13

Y = 0.00000

0
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MEDIA BIAS
MUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

........ - --**'*..* GLOBAL .... *.........
----- UNIT 16 .

FINITE CASK ARRAY 8 CASKS

1 CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

3

79

80

81

82

83

84

85

86

1 -x

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

= 199.27

= 0.00000

= 99.637

= 49.818

= -49.818

= -99.637

= -49.818

= 49.818

= 149.46

-I

5=

5=

5=

5=

5=

5=

-149.46

0.00090

0.00000

86.288

86.288

0.0000

-86.288

-86.288

-86.288

+=

Z=

Z=

Z =

Z =

Z0=Z=Z=

Z

136.11

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

-Y = -136.11 ,Z = 501.93 Z = 0.00000

IS UNIT NUMBER 15

IS UNIT NUMBER 15

IS UNIT NUMBER 19

IS UNIT NUMBER 15

IS UNIT NUMBER 15

IS UNIT NUMBER 15

IS U14IT NUMBER 15

IS UNIT NUMBER 15
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VOLUMES FOR THOSE U4ITS UTILIZED IN THIS PROBLEM

UNIT REGION

1 1

2
3
4
5
6
7
8
9

3 0

4 1

S 12
S 13
S 14
S 15
S 16

12 1

6

3
4
5
76

8

3 1

4 1

15 1

6 1

7

8 1

3

10 1
2
3

12 1

12 2

3
4
5
6

13 1
2
3

14 1
2
3
4

15

16 1

GEOMETRY
REGION

1
2

3
4

6
7
8
9

10
11
12
13
14
15
16

17
18
19
20
21
22
23
24

25

26
27

28
29

30

31

32

33
34
35

36
37
38

39

40
41
42
43
44
45

46
47
48

49
50
51
52

53

54

VOLUME

1.69451E+03 CM**3
3.65458E+01 CM"3
7.42612E+01 CM**3
3.771S55+01 CM*'3
4.568626+02 CM*3
4.25442E+01 CM.'3
8.62583E+01 CM''3
4.37139E+01 CM"3
5.25153E+02 CM''3
4.85422E+01 CM* 3
9.82551E+01 CM*3
4.97122E+01 CM-3
5.93444E+02 CM*"3
5.45405E+01 CM"3
1.10252E+02 CM*.3
5.55391E601 CM"3

3.96586E+01 CM"3
3.47606E+00 CM*3
1.06925E+01 CM*3
4.03762E+00 CM"*3
1.22908E+01 CM*3
4.59916E+00 CM 3
1.38891E+01 CM''3
5.15671E+00 CM''3

1.79337E-01 CM*3

1.76679E+03 CM":3
7.34815E602 CM*3

1.76679E+03 CM":3
7.34815E+02 CM"3

6.43417E+00 CM*3

1.08713E+03 CM"3

2.30289E+01 CM''3

1.29829E+04 CM"]
3.59751E+03 CM*3
1-36994E+03 CM*3

1.29829E+04 CM*3
3.59751E+03 CM*'3
1.36994E+03 CM''3

6.63421E+03 CM''3

0.00000E+00 CM*]
9.69190E+04 CM**3
1.06970E+06 CM*3
2.99966E+05 CM:*3
1.52801E+06 CM''3
8.33038E+04 CM*3

1.17210E+05 CM''3
1.00916E+O5 CMH'3
4.67352E+03 CM.*3

1.66245E+04 CM"*3
9.26041E+04 CM 3
9_40439E+04 CM'*3
4.67353E+03 CM**3

2.42188E+00 CM**3

1.63393E+07 CM''3

CUMULATIVE
VOLUME

1.69451E.03 CM '3
1.73105E603 CM''3
1080531E+03 CM''3
1.84303E603 CM''3
.239989E+03 CM**3

2.34243E603 CM*'3
2.42859E+03 CM*]
2.47241E+03 CM*3
2.99756E+03 CM**3
3.04610E.03 CM''3
314436E+03 CM*3
3.9407E+03 CM**3
3.78751E+03 CM**3
3.84205E+03 CM.]3
3.95231E.03 CM**3
4.00785E+03 CM*3

3.96586E+01 CM**
4.31347E+01 CM*3
5.38272E+01 CM**3
5.78648E+01 CM*3
7.01557E+01 CM*3
7.47548E+01 CM*3
8.86439E+01 CM*3
9.38006E+01 CM*3

4-19563E+03 CM*3

5.96242E+03 CM**
6.69723E+03 CM* 3

5.96242E+03 CM*"3
6.69723E+03 CM"3

6.43417E+00 CM*3

1.13216E+03 CM''3

2.30289E+01 CM''3

6.02781E+04 CM*'3
6.38756E+04 CM*'3
6.52455E+04 CM']3

6.02781E+04 CM*'3
6.38756E+04 CM'*3
6.52455E+04 CM']3

4.04900E+05 CM''3

4.04900E+05 CM''3
5.01819E+05 CM''3
1.57152E+06 CM**3
1.87148E+06 CM''3
3.39950E+06 CM''3
3.48280E+06 CM''3

1.17210E+05 CM**3
2.18126E+05 CM''3
2.22799E+05 CM''3

1.66245E+04 CM''3
1.09229E+05 CM''3
2.03273E+05 CM']3
2.07946E+05 CM''3

3.91355E+06 CM''3

4.76477E+07 CM''3

TOTAL VOLUME

5.69354E.05 CM''3
1.22794E+04 CM''3
2.49518E+04 CM''3
1.26724E+04 CM''3
1.53506E+05 CM''3
1.42948E+04 CM''3
2.89828E+04 CM'']
1.46879E+04 CM'']
1.76452E+05 CM''3
1.63102E+04 CM'.3
330137E+04 CM''3
1.67033E+04 CM']3
1.993970E05 CM''3
183256E+04 CM''3
3.70448E604 CM''3
1.86611E+04 CM''3

2366506E+04 CM''3
3.33591E+03 CM'']
7.18530E+03 CM'']
2371338+03 CM''3
8.25943E+03 CM''3
3.09064E+03 CM']3
9.33348E.03 CM-'3
3.46531E0 3 CM']3

6.02571E001 CM'*3

UNIT USES REGION

1 336 1
2
3
4
5
6

7
8
9

10
11
12
13
14
15
16

2 672 1

3
4
5
6
7
8

3 336 0

MIXTURE

3
2

2
2

2
1
2
3
2
1
2

3
2
3
2
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4 168 12

5 168 12

6 336 1

7 48 1

8 864 1

9 24 1

3

10 24

3

11 8

12 8

13 8

14 8

15 8

16 1

3
4
S

6

1
2
3

1
2
3
4

2.96821E.05 CM"3
1.23449E.05 CM*3

2.96821E+05 CM*3
1.23449E+05 CM'3

2.16188E+03 CM"3

5.21820E+04 CM*3

1.98970E.04 CM**3

3.11591E+05 CM**3
8.63402E+04 CM 3
3.28785E+04 CM.*3

3.11591E+05 CM**3
8.634022E04 CMM'3
3.28785E+04 CM*3

5.30737E+04 CM*3

0.0000E+00 CM*:3
7.753522E05 CM 3
8.55759E+06 CM 3
2.39973E.06 CN"3
1.22241E+07 CMI*3
6.66430E+05 CM*3

9.37680E205 CM"3
8.07326E205 CM**3
3.73881E+04 CM' 3

1.32996E+05 C71'3
7.40833E+05 CM*3
7.523512+05 CM*3
3.73883E+04 CM*3

1.93750E+01 CM"3

1.63393E+07 CM**3

MASS 1G)
2.90031E+05
1.03335E+06

1.88330E+07
9. 85 86 0E+ 07
4.13282E+05
5.20344E205
4.43108E+07
1.37834E+03

TOTAL MIXTURE
MIXTURE TOTA

VOLUMES
L VOLUME

1 1.23993E+05 CM*3
2 3.82438E+05 CM*-3
3 1.88273E207 CM*3
5 8.69059E+06 CM -3
6 5.21820E+04 CM-3
7 1.92577E+05 CM**3
8 5.59480E+06 CM*3
9 1.37838E207 CM-3

* ** BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 0.01267 MINUTES WERE USED PROCESSING DATA ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 2.60229E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 1.68500E+01 -X=-1.68500E.01 +Y=-1.68500E+01 _Y= 1.68500E+01 ±Z= 4.733502+02 -Z= 2.66700E+01

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.11100 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.11733 MINUTES.
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GENERATION
GENERATION K-EFFECTIVE

KENO MESSAGE NUMBER KS-132
1 8.58773E-01
2 9.33771E-01

KENO MESSAGE NUMBER K5-132
3 8.63486E-01
4 8.18581E-01
5 9.04679E-01
6 9.24609E-01
7 9.17145E-01
8 9.05527E-01
9 9.23056E-01
10 9.21692E-01
11 9.00007E-01
12 8.57565E-01
13 8.57721E-01
14 9.43923E-01
15 9.09837 -0- 1
16 9.19908E-01
17 9.339g7E-01
18 8.70579E-01
19 9.15282E-01
20 8.77815E-01
21 9.26918E-01
22 8.79347E-01
23 9.13359E-01
24 8.82892E-01
25 9.1007OE-01
26 8.56690E-01
27 8.64557E-01
28 9.22162E-01
29 8.95370E-01
30 8.96834E-01
31 8.81741K-01
32 8.88292E-01
33 8.98466E-01
34 9.31577E-01
35 8.80767E-01
36 9.21118K-01
37 8.52259E-01
38 8.69525E-01
39 9.03041E-01
40 8.81602E-01
41 8.62374E-01
42 9.02090K-I1
43 8.94155E-01
44 9.02857E-01
45 9.40155EK-1
46 8.795517-01
47 9.17170K-01
48 9.17262E-01
49 9.128762-01
50 8.997708-01
51 8.66263E-01
52 8.75319E-01
53 8.80759E-01
54 8.67570E-01
55 9.51958E-01
56 9.09210K-01
57 9.07998E-01
58 8.73204E-01
59 9.10378E-01
60 8.92000E0-1
61 8.89776E-01
62 8.55916E-01
63 9.32555E-01
64 9.25066K-01
65 8.77079K-01
66 9.09881-I01
67 8.76992K-01
68 9.21783K-01
69 9.05453E-01
70 9.24480E 01
71 8.6359OE-01
72 9.37983E-01
73 8.79989E-01
74 8.83123E-01
75 9.15389E-01
76 8.74826E-01
77 8.80442E-01
78 8.80627E-01
79 9.12211E-01
80 8.44802E-01
81 8.98826E-01
82 8.72723E-01
83 8.83782K-01
84 8.99513E-01

85 9.24791E-01
86 8.74108E-01
87 9.23002K-01
88 9.005438-01
89 8.82276K-01
9g 8.567952-01
91 8.99466E-01
92 8.66877E-01
93 8.74085E-01
94 9.21830E-01
95 9.10253E-01
96 9.00694E-01
97 9.26241E-01
98 8.86651E-01
99 8.99197E-01

100 9.44858E-01
101 8.97823E-01
102 9.16019E-01

NAC International

ELAPSED TIME
MINUTES

WARN ING .... ONLY
1.46333E-01
1.68333K-01

WARNING .... ONLY
1.93000E-01
2.160002-01
2.39833E-01
2.62667E-01
2.84667E-01
3.08500E-01
3.32167E-01
3.56008E-01
3.79833E-01
4.04500E-01
4.28333E-01
4.51167E-01
4.74167E-01
4.970008-Il

5.21667E-01
5.44667E-01
5.68333E-01
5.93167E-01
6.160008-01
6.41667E-01
6.65500E-01
6.89167-I01
7.13000K-S1
7.37833K-01
7.62500E-01

7.85333E-01
8.08167E-01
8.33833E-01
8.57667E-01
8.81500K-01
9.06167E-01
9.2900go-01
9.52833E-01
9.76667E-01
1.00050E800
1.024338+00
1.04817E+00
1.07183E800
1.09667E+00
1.12133E+00
1.14517E+00
1.1690g0+00
1.19083E+00
1.21467E+00
1.23850E+00
1.26233E+00
1.28617E+00
1.31083E00o
1.33467E+00
1.35933E+00
1.38317E+00
1.40783E+00
1.43250E+00
1.45550E8+00
1.47933E800
1.50400 R+00
1.52783E+00
1.55150E+00
1.57633E8+0
1.60100E+00
1.62300E+00
1.64583E+00
1.67050E+00
1.69433E+00
1.718172+00
1.74100 2+00
1.76483E+00
1.78783E+00
1.81250E+00
1.83533E+00
1.85917E+00
1.88300E+00
1.90683E+00
1.93233E+00
1.95533E,00
1.97817E÷00
2.00200E+00
2.02667E+00
2.05105OE+00
2.07433E+00
2.09717E.00
2.12183E+00
2.14567E+00
2.16850E+00
2.19233E+00
2.21717 2+00
2.24083E+00
2.26467E+00
2.28850 +00
2.31317E+00
2.33700E+00
2.36083E+00
2.38367E+00
2.40750E+00
2.43133E+00
2.45417E+00
2.47883E +00
2.50183E+00
2.520550E10
2.54850E+00

AVERAGE
K-EFFECTIVE

961 INDEPENDENT
1l.00000E+00

1.01000E+00
957 INDEPENDENT

8.63486E-01
8.71034E-01
8.82-49E-01
8.92839E-01
8.97700E-01
8.99005EI01
9.02441E-01
9 04847E-I1
9. 04309E-01
8.99635E-01
8.95824E-I1
8.99833E-I1
9.00602E-01
9.01981E:01
9.04110E-01
9.02014E-01
9.02794E-01
9.01407E-01
9.02749K-01
9.01579E-01
9.02140E-01
9.01265K-01
9. 01648E-01
8.99774E-01
8.98366E-01
8.99281E-01
8.99136E-01
8.99054K-01
8.98457E 01
8. 98118E-01
8.98129EK-i
8.99175E-01
8.98617E-01
8.99278E-01
8.97935E-01
8.97146E-01
8.97305E-01
8.96892E-01
8.96007E-01
8.96159E-01
8.96110E-01
8.96271K-01
8.97291E-01
8.96888E-01
8.97339E-01
8.97772E-01
8.98093E-01
8.98128E-01
8.97478E-l1
8.97035E-01
8.96716E-01
8.96155E-01
8.97208E-01
8.97430E-01
8.97623E-01
8.97186E-01
8.97418B 01
8.97325E-01
8.97197E 01
8.961509E-I1
8.97099E-01
8.97551E-01
8.97226E-01
8.97423E-01
8.97109K-01
8.97483E-01

8.97602E-01
8.97997E 01
8.97498E-01
8.98077E-01
8.97822E-01
8.97618E-01
8.97861E 01
8.97550E-01
8.97322E-01
8.971022-01
8.972982-01
8.96625E 21
8.966513E-01
8.96354E-01
8.96199E-01
8.96239 091
8.96583E 01
8.96316E-01
8.966308-I1
8.96675E-01
8.96510E-01
8.96058E-01
8.96097E-01
8.95772E-I1
8.95534E-01
8.95820E-01
8.95975E-01
8.96025E-01
8.96343E-01
8.96242E-01
8.96272K-01
8.96767E 01
8.96778E-01
8.96970E-01

AVG K-EFF MATRIX
DEVIATION K-EFFECTIVE

FISSION POINTS WERE GENERATED
0.00000E+O0 0.0000E+00
0.0000E÷00 0.00000E+ 00

FISSION POINTS WERE GENERATED
0.00000E+00 0.00000E00
7.547680-03 0.00080E+00
1.20320E-02 0.00008E+00
1.358438-02 0.00100E+00
1.15910E-02 0.0000E8+00
9.55350E-03 0.011008+00
8.774838-03 0._0000E+00
7.97116E-03 1.00000+E00
7.05044E-03 0.00000E+00
7.84969E-03 0.00000E+00
8.05812E-03 0.00000E+00
8.37718E-I03 0S.OO0E+00
7.74422E-03 0.00000E+00
7.30116E-03 S.00000E+00
7.122468-03 0.0000EI+00
6.98426K-03 0I.l000E+00
6.60683E-03 0.00000E+00
6.38169E-03 0.00000E+00
6.18389E-03 .01000IE+00
5.98210E-03 0.01000E+00
1.71770E-03 0.00000E+00
5.52137E-03 0.00000E+00
5.289720-03 0.00000+E00
5.39986E-03 0.000808E00
5.36752E-03 0.00000E+00
5.23753E-03 0.OK0EI+l00
5.04190E-03 0.0000E+100
4.85919E-03 0.00000E+00
4.72650E-03 0.00000E+00
4.57879E-03 0.000008+00
4.42863E-03 0.10010E+00
4.41356E-03 0.000008+00
4.31394E-03 0.00008E+00
4.237148-03 0.000008+00
4.32807E-03 0.000100+00
4.27953EK03 0.00000E+00
4.16530-l03 0.00000E+00
4.07522E-Il 0.001000+00
4.06682E 03 0.00000E+00
3.96677E-03 I.0000.E+00
3.86911E-03 0.00000E+00
3.77929E-03 0.00000E+00
3.82887E 03 0.00000+E00
3.762498-03 0.00000E+00
3.70544E-03 0.00000E+00
3.64978E-03 0.00000E+00
3.58571E-03 0.00000+100
3.51039-I03 0.00000E+00
3.49896E-03 0.00000E+00
3.45680E-03 0S.0000E+00
3.40333E-03 0.00000E+00
3.38398E-03 0.00008+E00
3.48250E-03 0.00000E+00
3.424621-03 0.00008E+00
3.36726E-03 0.00008E+00
3.33521E-03 0.00100E+00
3.28434E-03 0.01000E+00
3.22857E-03 0.00008E+00
3.17596E-S03 0.0000E+00
3.19747E-0-3 0.0000E+00
3.19966E-03 0.00000E+00
3.17978E-o3 0.00OOE+00
3.14573E-03 0.00000E+00
3.10250E-I03 .00000E+00
3.07052E-03 0.0000EK+00
3.04667E-0-3 0.0000E+00
3.00321E-0-3 0.O000E+00
2.98500-E03 0._O000E+00
2.98339E-I03 .00000E+00
2.99680K-l03 .00000l+00
2.96525E-03 0.0000OE+00
2.93090-l03 0.00000E+00
2.9007E 0 3 0.00000E+00
2.878128-03 0.0000E+I00
2.84863E-I03 0.0000E+00
2.81947E-I03 .00000E+00
2.78912E-03 0.00008E+00
2.834-9El03 0.0O00OE+00
2.79862E-l3 0.0O000E+00
2.77955E8-3 0.00000E+00
2.74941E-03 0.00008E+00
2.71597E-03 0.00000E+00
2.705018-I 0.300000E+00
2.68598E-03 0.00000E+00
2.67269E-03 0.000008+00
2.64182E-03 0.000008+00
2.61652E-I03 .00000E+00
2.625698 03 0.00000E+00
2.59631E-03 0.Illl0E+00
2.58774E-03 0.00000E800
2.57022E-03 0.01000E+00
2.55815E-03 0.00000El00
2.53525E 03 0.00000+E00
2.50863-I03 0.o00000E+00
2.50238E-03 0.000o0E+00
2.47824E-03 0.00000E+00
2.452731E-0I o.ONOO0E+00
2.47768E 03 0.00E.+00
2.45255E-03 0I.000EI+00
2.43551E-03 0 001000+00

MATRIX K-EFF
DEVIATION

LOOO.0E+O00
O.00000E+00

0.00000E÷00
S -0.000800

0.000088+00
0 0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0I 00000E+00
0.00000E+00
0O.00008E+00
0.000008E00
0.00000E+00
0 0.00000E+00
0 0.00000E+00

O-0.00000E+00
0.00000E+00
0.00000+100
0.01000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 0.00000E+00
0.00000E+00
0. -0000E++00
0.00000E+00
0.00000E+00
0.O-00000E+00
0.O-00000E+00
0.00000E+00
0.O-00000E+00
0.00000E+00
0 0.00000E+00
0.00000E+00
0 -0.0000E+00
O 0.00000E+00

0. 00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
S -000000E+00
S -0.0000E+00
0.00000E+00
0.00000E+00
0.00000.+00
0.00000E+00
0.00000E+00
O 0.0000E++00

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.00008E+00
0I -00001E+00

0.00000÷+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000008E00
0.00000E+00
0 0.00000E+00
0.00000E+00
0 -010000E+00
0.00000E+00
0.01000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0I 00000E+00
0.00000E+00
0O.00008+600
0 -0.0000+E00
0.00000E+00
0.00000E+00
0.00000E+00
0.- 00000E+00
0.00000E+00
0.00000E+00
0. I0000E+00
0.00000E+00
0.00000E+00

0.O00008+O0SO.O00100E+00
0.00000E+00
0.00000E+00
S 0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
0,00000E÷+00
0.000OOE+00
0.0000E+ 00
0.00000E÷+00

6.6.8-42



NAC-LWT Cask SAR November 2014
Revision 42

103 9.08980T-01 2.57233E+00 8.97089E-01 2.41421E-03 0.00000E+00 0.000002.00
104 8.86222E-01 2.59600E200 8.96983E-01 2.39280E-03 0.000002E00 0.000000.00
105 9.21046E-01 2.61983E000 8.97217E-01 2.38104E 03 0.00000E+00 0.00000.E00
106 8.862692-E1 2.64283E+00 8.97112E-01 2.36038E-93 0.OOOOOE+00 0.00002.+00
107 9.49570E-01 2.66650E.00 8.97612E-01 2.39058E-03 0.06000E+00 0.00000E+00
109 8.80226E-01 2.69033E.00 8.97448E-01 2.37359E-03 0.00002E+00 0.00000.E00
109 8.79681E-01 2.71317E+00 8.97282E-01 2.35716E-03 0.OOOOOE+00 0.000002+00
110 8.90503E-01 2.73617E+00 8 .7219E-01 2.33608E-03 0.00000E.00 0.90000E+00
111 9.241282-01 2.76+009200 8.974662-01 2.327682-03 0.09002E+00 0.90000E+00
112 9.04722E-01 2.78367E+00 8.97532E-01 2.30736E-03 0.000002+00 9.900002+00
313 8.997470-01 2.80850E+00 8.973516-02 2.28654E-03 0.00002E+00 0.90000E+00
114 8.68503E-01 2.832330+00 8.972572-01 2.28079E-03 0.00000E+00 0.00000E+00
115 9.27085E-01 2.85600E.00 8.97521E-01 2.27587E-03 9.00000E+00 0.00002E+00
116 8.805570-01 2.87900E000 8.97372E-01 2.260722-03 0.000000+00 0.000002.00
117 8.991690-01 2.90267E000 8.973870-01 2.24103E-03 0.00000.E00 0.000002+00
118 9.34573E-01 2.925670+00 8.977080-01 2.24464E-03 9.00000E+00 0.0000.E+00
119 9.18461E-01 2.94859E+00 8.978890-01 2.23243E-03 9.00000+00 0.000002+00
120 8.64606E-01 2.97233E+00 8.97603E-01 2.23132E-03 0.00090E+00 0.00000E+00
120 9.13743E-01 2.99617E+00 8.97739E-01 2.216069-03 0.000000+00 0.000000+00

122 9.13687E-01 3.01983E000 8.97872E-01 2.20211E-03 9.000092.00 0.00000E+00
123 8.71706E-01 3.04283E.00 8.97656E-01 2.19452E-03 9.O0009E 00 0.00000E+00
124 8.73371E_01 3.06750E000 8.97457E-01 2.18554E-03 0.00000.E00 0.00000E+00
125 8.61744E-01 3.09133E+00 8.97166E-01 2.18705E-03 0.O00000E00 0.000000+00
126 8.87808E-01 3.11417E200 8.97091E-01 2.17066E-03 0.900000E00 0.000800+00
127 8.464422-01 3.13900.÷00 8.96686E-01 2.191012-03 0.900000E00 0.00002E+00
128 8.63348E-01 3.16367E000 8.96421E-01 2.18960E-03 0.00000E+00 0.00000E+00
129 8.53674E-01 3.18833E000 8.96084E-01 2.19821E-03 0.00000E+00 0.000002+00
130 9.098360-01 3.21217E 00 8.961922-01 2.183620-03 0.00000E+00 0.000002+00
0131 8.96024E-01 3.23600E+00 8.96190E-01 2.166622-03 0.00000.E00 0.00000E+90
132 8.98081E-01 3.25983E+00 8.96205E-01 2.14994E-03 0.00000E+00 0.00000E+00
133 8.88058E-01 3.28350E000 8.96143E-01 2.13437E-02 0.00000E+00 0.000002+00
134 9.16562E-01 3.30833E+00 8.962982-01 2.12378E-03 0.00000E+00 0.00000E+00
135 8.81358E-01 3.33200E+00 8.96185E-01 2.110705-03 0.00000E+00 0.00000E+00
136 8.88469E-01 3.35583E+00 8.961282-01 2.09573E-03 0.00000E+00 0.00000E+00
137 8.841760-01 3.37967E+00 8.96039E-01 2.08203E-03 0.00000E+00 0.00000E+00
138 9.088920-01 3.40350E+00 8.96134E-01 2.06882E-03 0.00000E+00 0.00000E+00
139 9.07285E-01 3.42817E000 8.96215E-01 2.05528E-03 0.000000+00 0.000002+00
140 8.79684E-01 3.45200E+00 8.96095E-01 2.04384E-03 0.09000E+00 0.00000E+00
141 8.87105E-01 3.475830+00 8.96031E-01 2.03012E-03 0.00000E+00 0.00000E+00
142 8.94803E-01 3.49867E+00 8.96022E-01 2.01558E-03 0.00000E+00 0.00000E+00
143 9.08305E-01 3.52150E200 8.96109E-01 2.003130-03 0.00000E+00 0.00000E+00
144 8.555440-01 3.54533E+00 8.95823E-01 2.00939E-03 0.000002+00 0.000000+00
145 8.852860-01 3.56833E+00 8.95749E-01 1.99664E-03 0.00000E+00 0.00000E+00
146 8.92547E-01 3.59200E+00 8.95727E-01 1.98285E-03 0.00000E+00 0.00000E+00
147 8.52651E-01 3.61683E200 8.95430E-01 1.99142E-03 0.00000E+00 0.00000E+00
148 9.24393E-01 3.64050E+00 8.956290-01 1.98765E-03 0.00000E+00 0.00000E+00
149 9.03056E-01 3.665332+00 8.956790-01 1.97473E-03 0.00O00E+00 0.00000E+00
150 9.16130E-01 3.68817E+00 8.95817E-01 1.96621E-03 0.00000E+00 0.00000E+00
151 9.09824E-01 3.71200E+00 8.95911E-01 1.955232-03 0.00000E+00 0.00000E+00
152 8.96596E 01 3.73483E+00 8.95916E-01 1.94215E-03 0.00000E+00 0.00000E+00
153 8.98241E-01 3.75767E+00 8.95931E-01 1.92931E-03 0.00000.E00 0.00000E+00
154 9.12544E-01 3.78150E+00 8.96041E-01 1.91969E-03 0.00000E+00 0O.00000E+00
155 9.37176E-01 3.80450E+00 8.96309E-01 1.92596E-03 0.00000E+00 0.00000.E00
196 0.42169E-01 3.828170+00 8.966072-01 1.93645E-03 0.00000.E00 0.00000.E00
197 8.911910-01 3.853002+00 8.96572E-01 1.92423E-03 0.0000.OE00 0.00000E+00
158 9.08956E-01 3.87583E+00 8.966520-01 1.91350E-03 0.00000.E00 0.00000E+00
199 8.95884E-01 3.89967E+00 8.96647E-01 1.90128E-03 0.00000+E00 0O.00000E00
160 8.98953E0-1 3.92350E+00 8.96661E-01 1.889270-03 0.00000E+00 0.00000E+00
161 8.961010E01 3.94717E000 8.96658E-01 1.87735E-03 0.00000E000 0.00000E+00
162 8.83021E-01 3.97100E+00 8.96573E-01 1.86753E-03 0.O00000E00 0.00000E+00
163 9.16210E-01 3.99583E+00 8.96695E-01 1.85989E-03 0.00000E+00 0.00000E+00
164 8.58566E-01 4.01990E+00 8.96459E-01 1.863302-03 0.00000.E00 0.00000E+00
195 9.21076E-01 4.04333E.00 8.966100-01 1.85798E-03 0.00000.+00 0.00000E+00
166 8.95743E-01 4.06533E+00 8.96605E-01 1.84663E-03 0.00000.E00 0.00000E+00
167 8.88705E-01 4.090000E00 8.965572-01 1.836022-03 0.00000.E00 0.00000E+00
168 8.83226E0-1 4.113830.00 8.964770-01 1.82670E-03 0.00000E+00 0.000000+00
169 8.78492E-01 4.13707E.00 8.96369E-01 1.81892E-03 0.00000E+00 0.00000E+00
170 8.94948E-01 4.16150E+00 8.96361E0-1 1.808080-03 0.00000E+00 0.00000E+00
171 8.81940E-01 4.18517E+00 8.96275E-01 1.79937E-03 0.00000E+00 0.00000E+00
172 9.102330-01 4.20817E+00 8.96357E-01 1.79064E-03 0.00000E+00 0.00000.E00
173 9.23181E-01 4.23283E000 8.96514E-01 1.78703E-03 0.00000E+00 0.000000.00
174 9.22740E-01 4.25483E+00 8.96667E-01 1.783140-03 0.00000.E00 0.000000.00
175 9.10878E-01 4.27950E000 8.967490-01 1.77471E-03 0.00000E+00 0.000002.00
176 9.17149E-01 4.30333E200 8.96866E-01 1.76837E-03 0.00000.E00 0.00000E+00
177 0.88689E0-1 4.326172.00 8.96819E-01 1.75886E-03 0.00000E+00 0.00000.E00
178 9.994710-01 4.35100E000 8.96834E-01 1.74890E-03 0.00000.+00 0.00000.E00
179 9.001660-01 4.37383E+00 8.96904E-01 1.74039E-03 0.000000+00 0.00000.E00
180 8.35989E0-1 4.398502+00 8.96562E-01 1.76409E-03 0.00000E+00 0.00000.+00
181 8.69753E-01 4.422330+00 8.964120-01 1.76059E-03 0.000002+00 0 00000E+00
182 9.01969E0-1 4.447000+00 8.964430-01 1.75106E-03 0.00000E+00 0.00000E+00
183 8.918362-01 4.470830+00 8.964180-01 1.74154E2-3 0.00000E+00 0.00000E+00
184 9.17951E-01 4.49550E+00 8.96536E-01 1.73598E-03 0.00000.E00 0.00000E+00
185 8.99231E-01 4.5193E3+00 8.96551E-01 1.726932-03 0.000000E+0 0.00O00E+00
186 8.84331E-01 4.94233E+00 8.964840-01 1.718410-03 0.00O00E+00 0.0OO00E+00

187 9.167420-01 4.56700E+00 8.96894E-01 1.71260E-03 0.00000E+00 0.00000E+00
188 8.71679E201 4.591670.00 8.964600-01 1.70862E-03 0.00000E+00 0.00000E+00
189 8.58782E-01 4.61550E+00 8.962080-01 1.711360-03 0.000000.00 0.000000+00

190 8.96294E-01 4.63933E000 8.96258E-01 1.70224E-03 0.00000+E00 0.010000+00
191 8.59250E-01 4.66217E000 8.96063E-01 9.70449E-03 0.00000.E00 0.000000+00
192 8.845612-01 4.68500E+00 8.96002E-01 1.69658E-03 0.00000.E00 0.00000E+00
193 9.318810-01 4.70883E000 8.96190E-01 1.69809E003 0.000002+00 0.00000E+00
194 8.75438E-01 4.73450E+00 8.96082E-01 1.69268E-03 0.00000.E00 0.0000.E+00
195 9.27613E-01 4.75733E+00 8.96245E-01 1.69179E-03 0.00000.E00 0.00000E+00
196 8.86990E-01 4.78117E+00 8.96197E-01 1.68373E-03 0.000000E00 0.00000E+00
197 8.78513E-01 4.80500E+00 8.96107E-01 1.677502-03 0.O00002E00 0.00000E+00
198 8.439700-01 4.831502+00 8.95841E-01 1.69001E-03 0.000000.00 0.000000+÷00
199 8.93770E-01 4.85633E+00 8.95830E-01 1.68145E-03 0.00000E000 0.000000.00
200 8.99111E-01 4.879172+00 8.95847E-01 1.673010-03 0.000000.00 0.000000.00
201 9.19939E-01 4.90200E+00 8.95968E0-1 1.668980-03 0.000000.00 0.00000.E00
202 9.30312E-01 4.92483E+00 8.96140E0-1 1.60947E-03 0.00000.E00 0.00000.E00
203 8.90682E-01 4.94967E+00 8.96112E-01 1.661370-03 0.00000.E00 0.00000.E00
204 8.33278E-01 4.97533E+00 8.958010-01 1.68213E-03 0.00000E+00 0.00000.E00
205 8.940632-01 4.99900+E00 8.95793E-01 1.07385E-03 0.00000E+00 0.000002.00
206 8.93316E-01 5.022000+00 8.95781E-01 1.66567E203 0.000002.00 0.00000+E00
207 9.06016E-01 9.04667E000 8.95831E-01 1.65827E-03 0 00000.E00 0.00000E+00
208 9.00892E-01 5.069950E00 8.95855E-01 1.65039E-03 0.00000E+00 0.000002.00
209 9.42164E-01 5.09250E+00 8.96079E-01 1.65756E-03 0.00000.E00 0.00000.E00
210 8.75255E_01 5.118000.00 8.909790-01 1.65261E-03 0.00000E+00 0.00000E+00
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211 8.89688E-01 5.14183E.00 8.95949E-01 1.64496E-03 0.000002+00 0.00000E+00
212 8.90783E-01 5.16483 .00 8.95924E-00 1.63729E-03 0.00000E+00 0.00000E+00
213 8.93693E-01 5.18850E+00 8.959132-01 1.62955E-03 0.00000E+00 0.00000E+00
214 8.65067E-01 5.21333E+00 8.95768E-01 1 .62836E-03 0.OOOOOE+00 0.000000O00
315 8.67362E-01 5.23617E200 8.95635E-01 1.62617E-03 0.00000E+00 0.OOOOOE+00
216 8.88983E-01 5.26000E+00 0.956030-01 1.61885E-03 0.00000E+00 0.00000E+00
217 9.22045E-01 5.208383+00 8.95726E-01 1.61599E-03 0.00000E+00 0.00000E+00
218 9.436189-01 5.30750E000 8.959482-01 1.62370E-03 0.000002E00 0.00000.E00
219 8.66742E-01 5.33133E+00 8.958142-01 1.62180E-03 0.00000E+00 0.O00002E00
220 8.713692-01 5.35517E.00 8.957012-01 1.61923E-03 0.00000+E00 0.00000E+00
221 8.55960E-01 5.37983E000 8.95520E-01 1.62101E-03 0.00000.E00 0.000000+00
222 9.12158E-01 5.40283E200 8.95596E-01 1.61540E-03 0.00000E+00 0.00000E+00
223 8.95254E-01 5.426502+00 8.95594E-01 1.60807E-03 0.00000.E00 0.00000+E00
224 8.60585E-01 5.45033E+00 8.954362-01 1.60856E-03 0.00000E.00 0.00000+E00
225 8.74524E-01 5.47417E+00 8.95343E-01 1.60408E-03 0.00000E+00 0.00000E+00
226 9.148192-01 5.49700E+00 8.95430E-01 1.59926E-03 0.00000+E00 0.000000+00
227 9.31760E-01 5.52083E+00 8.95591E-01 1.60031E-03 0.00000+E00 0.00000E+00
220 8.65724E-01 5.54550E+00 8.95459E-01 1.59868E003 0.00000E+00 0.00000+E00
229 9.18458E-01 5.56850E200 8.95560E-01 1.59485E-03 0.00000E+00 0.00000E+00
230 9.06092E-01 5.59317E200 8.95606E-01 1.500512-03 0.000000+00 0.000000+00
231 9.21820E-01 5.61600E+00 8.95721E-01 1.58569E-03 0.00000+E00 0.00000E+00
232 8.93586E-01 5.64167E+00 8.95712E-01 1.57881E-03 0.00000+E00 0.00000E+00
233 9.10990E201 5.66450E+00 8.95778E-01 1.57335E-03 0.00000E+00 0.00000E+00
234 9.12836E-01 5.68833E+00 8.95851E-01 1.56828E-03 0.00000E+00 0.00000E+00
235 9.13126E-01 5.71033E+00 8.95925E-01 1.56329E-03 0.00000E+00 0.00000E+00
236 9.255222-01 5.73417E200 8.96052E-01 1.56173E-03 0.00000E+00 0.00000E+00
237 8.87379E-01 5.75883E+00 8.96015E201 1.55551E-03 0.000000+00 0.000002+00
238 8.681872-01 5.78350E+00 8.95897E-01 1.55338E-03 0.00000E+00 0.00000E+00
239 8.60217E-01 5.80917E+00 8.95746E-01 1.55412E-03 0.00000E+00 0.00000E+00
240 8.69248E-01 5.83217E+00 8.95635E-01 1.55158E-03 0.00000E+00 0.000002.00
241 8.98512E-01 5.85583E+00 8.95647E-01 1.54512E-03 0.00000E+00 0.00000E+00
242 9.11914E-01 5.878083E00 8.95715E-01 1.54016E-03 0.00000E+00 0.00000E+00
243 8.77262E-01 5.90167E+00 8.95640E-01 1.53559E-03 0.00000E+00 0.000002+00
244 8.84961E-01 5.92550E+00 8.95596E-01 1.52987E-03 0.00000E+00 0.00000E+00
245 9.15886E-01 5.94933E+00 8.95679E-01 1.52585E-03 0.00000E+00 0.00000E+00
246 8.46228E-01 5.97400E+00 8.95477E-01 1.53304E-03 0.000000+00 0.00000E+00
247 9.171792-01 5.99783E000 8.95565E-01 1.52934E-03 0.00000+E00 0.00000E+00
248 8.59401E-01 6.02167E200 8.95418E-01 1.53018E-03 0.00000E+00 0.00000E+00
249 8.958112-01 0.04533E200 8.95420E-01 1.52398E-03 0.000000+00 0.000002+00
250 8.92145E-01 6.069170E00 8.95407E-01 1.51788E-03 0.00000E+00 0.00000E+00
251 9.481302-01 6.09200E00 8.95610E-01 1.52653E-03 0.00000E+00 0.00000E+00
252 8.70052E-01 6.11583E+00 8.95548E901 1.52203E-03 0.00000E+00 0.00000E+00
253 9.35664E-01 6.13967E200 8.95708E-01 1.52436E-03 0.00000E+00 0.00000E+00
254 8.934272-01 6.165330+00 8.95699E-01 1.51832E-03 0.00000E+00 0.00000E+00
255 8.96659E-01 6.18817E+00 8.95703E-01 1.51231E-03 0.00000E+00 0.00000E+00
256 9.012492-01 6.212002+00 8.95724E-01 1.50651E-03 0.000002+00 0.00000E+00
257 9.24391E-01 6.234032E00 8.958072-01 1.504790-03 0.000002+00 0.000002+00
258 8.77010E-01 6.25703E+00 8.95763E-01 1.50070E-03 0.00000E+00 0.00000E+00
259 9.03217E-01 6.28067E+00 8.95792E-01 1.495132-03 0.00000E+00 0.00000+E00
260 8.79033E-01 6.30633E+00 8.95730E-01 1.49061E- 03 0.00000E+00 0.00000E+00
261 9.02200E-01 6.33017E000 8.95755E-01 1.48506E-03 0.000002+00 0.000002+00
262 8.80712E-01 6.35383E+00 8.95698E-01 1.48046E-03 0.00000E+00 0.00000E+00
263 9.17152E-01 6.37683E+00 8.95780E-01 1.47707E-03 0.00000E+00 0.0002OE+00
264 0.63141E-01 6.40150E+00 8.95655E-01 1.47669E-03 0.00000E+00 0.00000+E00
265 8.95414E-01 6.42533E200 8.95654E-01 1.47106E-03 0.00000E+00 0.00000E+00
266 9.00271E-01 6.44817E+00 8.95672E-01 1.46558E-03 0.00000E+00 0.00002OE00
267 8.75753E-01 6.47383E+00 8.95597E-01 1.461972-03 0.000002+00 0.00000E+00
268 9.23365E-01 6.49767E+00 8.95701E-01 1.46020E-03 0.00000E+00 0.00000E+00
269 8.88812E-01 6.52317E+00 0.95675E-01 1.45495E-03 0.00000E+00 0.00000E+00
270 9.20117E-01 6.546172+00 8.95766E-01 1.452382-03 0.00000E+00 0.00000.E00
271 9.11885E-01 6.57000E+00 8.95826E-01 1.44821E-03 0.00000E+00 0.00000E+00
272 9.21993E201 6.59367E+00 8.95923E-01 1.44609E-03 0.00000E+00 0.00000E+00
273 8.49401E201 6.61850E+00 8.95752E-01 1.45093E-03 0.00000E+00 0.00000E+00
274 8.95063E201 6.64217E+00 8.95749E-01 1.44559E203 0.00000E+00 0.00000E+00
275 8.66475E-01 6.66700E+00 8.95642E-01 1.44427E-03 0.0O000E+00 0.00O00E+00
276 8.65963E201 6.69267E+00 8.95533E-01 1.44306E-03 0.00000E+00 0.00000E+00
277 8.87114E-01 6.71550E+00 0.95503E-01 1.43813E-03 0.00000E+00 0.00000E+00
278 8.90469E-01 6.739332+00 8.95485E-01 1.43303E-03 0.00000E+00 0.00000E+00
279 9.05177E-01 6.763172+00 8.95520E-01 1.42827E-03 0.00000E+00 0.00000+E00
280 9.07149E-01 6.78783E+00 8.95561E-01 1.42374E-03 0.00000E+00 0.00000E+00
281 8.55320E-01 6.81167E+00 8.95417E-01 1.42594E-03 0.00000E+00 0.00000E+00
282 8.62157E-01 6.83450E+00 8.952908-01 1.42502E-03 0.00000E+00 0.00000+E00
283 9.01137E-01 6.85917E+00 8.95319E201 1.42087E-03 0.00000E+00 0.00000+E00
284 8.77530E-01 6.88300E+00 8.95256E-01 1.41722E-03 0.00000E+00 0.00000E+00
285 8.60813E-01 6.906832+00 0.95134E-01 1.417442-03 0.000002+00 0.00000.E00
286 8.66350E-01 6.93150E+00 8.95033E-01 1.41607E-03 0.00000E+00 0.00000E+00
287 8.76397E-01 6.95533E+00 8.94960E-01 1.41261E-03 0.00000E+00 0.00000E+00
288 8.82161E-01 6.97817E+00 8.94923E-01 1.40838E-03 0.000000+00 0.00000+E00
289 8.65790E-01 7.00200E+00 8.94021E-01 1.40713E-03 0.00000E+00 0.000002E00
290 9.37929E-01 7.02483E+00 0.94971E-01 1.41020E-03 0.00000E+00 0.00000E+00
291 9.29246E-01 7.04867E+00 8.95090E-01 1.41031E-03 0.00000E+00 0.000002E00
292 9.10414E-01 7.07150E+00 8.95143E-01 1.40643E-03 0.00000E+00 0.000002E00
293 8.82829E-01 7.09533E+00 8.951000-00 1.40222E-03 0.000002+00 0.00000.E00
294 8.63260E-01 7.12100E+00 8.94991E-01 1.40166E-03 0.00000E+00 0.000002E00
295 9.20586E-01 7.14383E+00 8.95079E-01 1.39960E-03 0.00000E÷00 0.00000+E00
296 9.41261E-01 7.16683E+00 8.95236E-01 1.40365E-03 0.00000E+00 0.00000E+00
297 8.84594E-01 7.19150E+00 8.95200E-01 1.39935E-03 0.000002E00 0.00000E+00
298 9.17430E-01 7.21533E2.0 8.952752-01 1.396632-03 0.000002+00 0.00000E+00
299 0.83992E201 7.23917E+00 8.952372-01 1.392442-03 0.000002.00 0.000002+00
300 8.89306E-01 7.26200E+00 8.95217E-01 1.38790E-03 0.00000E+00 0.00000+E00
301 9.06865E-01 7.286667E+00 8.95256E-01 1.38380E203 0.00000E+00 0.00000E+00
202 9.43762E-01 7.31050E+00 8.95417E-01 1.38062E 03 0.00000E+00 0.00000E+00
303 9.18035E-01 7.33433E+00 8.95493E-01 1.38604E-03 0.00000E+00 0.00000E+00
304 8.98479E-01 7.35717E+00 8.95502E-01 1.381482-03 0.00000E+00 0.00000+E00
305 9.04385E201 7.380002E+00 8.95532E-01 1.37723E-03 0.00000.E00 0.00000E+00
306 9.10615E-01 7.403832+00 0.955012-01 1.373580-03 0.000002+00 0.000000+00
307 9.18945E-01 7.427672+06 0.95658E-01 1.37121E-03 0.00000E+00 0.00000E+00
308 8.87790E-01 7.45150E+00 6.956322-01 1.36697E-03 0.00000E+00 0.00000+E00
309 0.94523E-01 7.47433E+00 8.95629E-01 1.36251E-03 0.000002+00 0.000000+00
310 8.91631E-01 7.49917E+00 8.95610E-01 1.35814E-03 0.00000E+00 0.00000.E00
311 8.99515E-01 7.52283E+00 8.95628E-01 1.35380E-03 0.00000+E00 0.00000E200
312 9.39045E-01 7.54483E+00 8.95768E-01 1.35667E-03 0.00000E+00 0.000002+00
313 8.85895E-01 7.568672+00 0.95737E-01 1.35268E-03 0.00000.+00 0.00000+E00
314 8.78723E-01 7.592502+00 8.95682E-01 1.34944E-02 0.00000E+00 0.00000.E00
315 8.64668E-01 7.61717E+00 8.95583E-01 1.34876E-03 0.00000E+00 0.00000.E00
316 9.027490-01 7.64100E+00 8.95606E-01 1.34466E-03 0.00000E+00 0.00000E+00
317 8.67690E-01 7.66667E+00 8.95517E-01 1.343310-03 0.000002+00 0.000002+00
319 8.978392-01 7.69033E+00 8 95524E-01 1 339072-03 0.000002+00 0.000002+00
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9. 31740E-01 7.71417*E00
9.15333E-01 7.73800E800
8.97757E-01 7.76267E800
9.07318E-01 7.78650E÷00
9.00348E-01 7.81033E÷00
8.93546E-01 7.83317E÷00
9.13417E-01 7.85700E+.00
8.67137E-01 7.88167E.00
9.11058E-01 7.90733E.00
8.93492E-01 7.93117E.00
8.582420-01 7.95400E+00
8.87510E-01 7.97883E+00
8.84861E-01 8.00167E+00
9.20879E-01 8.02550E÷00
8.92014E-01 8.04933E+00
8.98793E-01 8.07483E,00
9.05699E-01 8.09867E000
8.77431E-01 8.12250E000
9.39878E-01 8.14533E000
8.97092E-01 8.16917E000
8.92360E-01 8.19117E+00
8.631110-01 8.21583E.00
8.56991E-01 8.24050E.00
8.54876E-01 8.26433E+00
9.22585E-01 8.28817E+00
9.04882E-01 8.311002.00
8.622030-01 8.33483E000
8.91068E-01 8.35867E000
8.77276E-01 8.38333E.00
8.80922E-01 8.40717E÷00
8.879420-01 8.43000E+00
9.08687E-01 8.45483E.00
8.550230-01 8.47950E,00
9.10473E-01 8.50333E+00
9.233910-01 8.52617E000
8.927800-01 8.55000E+00
8.80755E-01 8.57283E+00
8.95925E-01 8.59767E+00
9.49281E-01 8.62050E+00
8.91730E-01 8.64433E+00
8.82525E-01 8.66817E+00
9.10724E-01 8.69183E+00
9.29336E-01 8.71383E+00
9.191630-01 8.73667E+00
8.900570-01 8.75967E+00
8.68297E-01 8.78350E+00
8.95902E-01 8.80817E+00
8.53996E-01 8.83283E+00
8.95485E-01 8.85750E÷00
8.70299E-01 8.88233E+00
9.39315E-01 8.90517E+00
8.42743E-01 8.92983E+00
9.00029E-01 8.95367E+00
8.88064E-01 8.97650E+00
8.96316E-01 8.99950E+00
8.80433E-01 9.02333E+00
9.32961E-01 9.04617E+00
8.60609E-01 9.07081E+00
8.89423E-01 9.09567E+00
9.17431E-01 9.11750E+00
8.90763E-01 9.14133E+00
9.050930-01 9.16517E+00
9.025808-01 9.18983E+00
9.12075E-01 9.21367E+00
8.65641E-01 9.23750E+00
8.66290E-01 9.26217E+00
8.897598-01 9.28683E+00
9.14192E-01 9.31067E+00
9.17638E-01 9.33367E+00
9.25979E-01 9.35733E+00
9.32704E-01 9.38033E+00
9.03165E-01 9.40417E+00
9.46238E-01 9.42783E+00
9.08953E-01 9.45267E+00
9.64028E-01 9.475500E00
9.09928E-01 9.50017E+00
8.59672E-01 9.52500E+00
8.69255E-01 9.54867E+00
8.91838E-01 9.57250E+00
9.241882-01 9.59533E+00
8.94896E-01 9.61917E.00
9.11581E-01 9.64400E+00
8.91078E-01 9.66767E+00
8.95141E-01 9.69150E+00
9.06940E-01 9.71533E+00
8.85631E-01 9.73917E+00
9.18539E-01 9.76300E+00
9.11942E-01 9.78583E+00
9.70086E-01 9.80967E+00
9.04730E-01 9.83350E+00
8.94946E-01 9.85717E+00
9.05,43E-01 9.88200E+00
9.16808E-01 9.90567E+00
8.86415E-01 9.92950E+00
9.08300E-01 9.95333E+00
8.38968E-01 9.97717E+00
9.04074E-01 9.99917E+00
9.34861E-01 1.00220-E01
9.10037E-01 1.00458E+01
9.15567E-01 1.00697E+01
9.55204E-01 1.00925E+01
8.82081E-01 1.01163E+01
9.08086E-01 1.01402E+01
9.12650E-01 1.01648E+01
8.54102E-01 1.01895E+01
9.00926E-01 1.02123E+01
9.35580E-01 1.02343E+01
8.81976E-01 1.02582E+01

8.95639E-01
8.95701E-01
8.95707E-01
8.95743E-01
8.95758E-01
8.95751E-01
8.95806E-01
8.95717E-01
8.95764E-01
8.95757E-01
8.95643E-01
8.95618E-01
8.95585-01
8.95662E-01
8.95651E-01
8.95660E-01
8.95690E-01
8.95636E-01
8.95768E-01
8.95772E-01
8.95762E-01
8.95665E-01
8.95551E-01
8.95431E-01
8.95511E-01
8.95538E-01
8.95441E-01
8.954280-01
8.95376E-01
8.95334E-01
8.95313E-01
8.95351E-01
8.95236E-01
8.95279E-01
8.95359E-01
8.95352E-01
8.95311E-01
8.95312E-01
8.95464E-01
8.95454E-01
8.95418E-01
8.95460E-01
8.95555E-01
8.95620E-01
8.95605E-01
8.95529E-01
8.95530E-01
8.95416E-01
8.95417E-01
8.95348E-01
8.95468E-01
8.95324E-01
8.95337E-01
8.95318E-01
8.95320E-01
8.95280E-01
8.95381E-01
8.95280E-01
8.95273E-01
8.95332E-01
8.95319E-01
8.95345E-01
8.95364E-01
8.95408E-01
8.95330E-01
8.95254E-01
8.95240E-01
8.95289E-01
8.95347E-01
8.95427E-01
8.95523E-01
8.95543E-01
8.95673E-01
8.95707E-0 1
8.95882E-01
8.95918E-01
8.95825E-01
8.95758E-01
8.95748E-01
8.95208E-01
8.95817E-01
8.95857E-01
8.95845E-01
8.95843E-01
8.95871E-01
8.95846E-01
8.95902E-01
8.95942E-01
8.96125E-01
8.96146E-01
8.96143E-01
8.96166E-0 1
8.96217E-01
8.96193E-01
8.96222E-01
8.96083E-01
8.96103E-01
8.96196E-01
8.96230E-01
8.96276E-01
8.96417E-01
8.96383E-01
8.96411E-01
8.96450E-01
8 96349E-01
8.96379E-01
8.964720-01
8.96437E-01

1.33972E-03 0.00000E.00 0.00000E.00
1.33693E-03 0.00000E+00 0.00000E+00
1.33275E-03 0.00000E+00 0.00000.E00
1.32908E-03 0O.0000E+00 0.000008+00
1.32501E-03 0.00000E+00 0.00000E+00
1.32090E-03 0.00000,E00 0.00000E+00
1.31794E-03 0.000800E00 0.00000E+00
1.31684E-03 0.00000,E00 0.000000+00
1.31363E-03 0.00000.E00 0.00000E+00
1.30962E-03 0O.00000E00 0.00000E+00
1.31064E-03 0.00000E+00 0.00000E+00
1.30687E-03 0.00000E+00 0.00000E+00
1.303308-03 0.00000E+00 0.00000E+00
1.30161E-03 0.00000.E00 0.00000,E00
1.29771E-03 0.00000E+00 0.00000E+00
1.29383E-03 0.00000E+00 0O.0000E+00
1.29029E-03 0.000O0E+00 0.00000E+00
1.28759E-03 0.00000E+00 0.00000E+00
1.29051E-03 0.00000E+00 0.00000E+00
1.28667E-03 0.00000E+00 0.00000E+00
1.28289E-03 0.00000E+00 0.00000E+00
1.28273E-03 0.0000OE+00 0.00000E+00
1.28402E-03 0.00000E+00 0.00000E+00
1.28581E-03 0.00000E+00 0.00000E+00
1.28451E-03 0.00000E+00 0.00000E+00
1.28104E-03 0.00000E+00 0.00000,+00
1.28099E-03 0.00000E+00 0.00000E+00
1.27733E-03 0.00000E+00 0.00000E+00
1.27470E-03 0.00008E+00 0.00000E+00
1.27170E-03 0.00000E+00 0.000000+00
1.26821E-03 0.00000E+00 0.00000E+00
1.26514E-03 0.00000E+00 0.00000E+00
1.26608E-03 0.000000÷00 0.00000E÷00
1.26392E-03 0.0000,E+00 0.00000.E00
1.26286E-03 0.0000OE+00 0.00000E+00
1.25929E-03 0.00000E+00 0.00000.E00
1.25639E-03 0.00000E+00 0.00000.E00
1.25284E-03 0.00000E+00 0.0000.E÷00
1.258528-03 0.00000E00 0.00000E+00
1.255038-03 0.0000OE+00 0.00000E+00
1.25203E-03 0.00000E00 0.00000E+00
1.24926E-03 0.00000E800 0.00000E+00
1.24934E-03 0000000E+00 0.00000E+00
1.24759E-03 0.00000E+00 0.00000E+00
1.24423E-03 0.00000E.00 0.00000E+00
1.243088-03 0.00000E00 0.00000E+00
1.23965E-03 0.00000E00 0.00000E+00
1.241498-03 0.00000E+00 0.00000E+00
1,23809E-03 0.00000E+00 0.00000E+00
1.23660E-03 0.00000.E00 0.00000E+00
1.23904E-03 0.00000E+00 0O.0000E+00
1.24394E-03 0.00000E+00 0.00000E+00
1.24063E-03 0.00000E+00 0.00000E+00
1.23743E-03 0.00000E+00 0.00000E+00
1.23409E-03 0.00000E+00 0.00000E+00
1.23142E-03 0.00000E+00 0.00000E+00
1.23228E-03 0.00000E+00 0.00000E+00
1.23248E-03 0.00000E+00 0.00000E+00
1.22929E-03 0.00000E+00 0.000000+00
1.22743E-03 0.00000E+00 0.00000E+00
1.22423E-03 0.00000E+00 0.00000E+00
1.22126E-03 0.00000E+00 0.00000E+00
1.218188-03 0.00000E+00 0.00000E+00
1.21577E-03 0.00000E+00 0.00000E+00
1.21509E-03 0.00000E+00 0.00000E+00
1.21428E-03 0.00000E+00 0.000000+00
1.21119E-03 0.000000E+0 0.00000E+00
1.20904E-03 0.00000E+00 0.000008+00
1.20729E-03 0.00000E+00 0.00000E+00
1.206770-03 0.00000.E00 0.00000.E00
1.20750E-03 0.00000E+00 0.00000E+00
1.20455E-03 0.00000E+00 0.00000E+00
1.20849E-03 0.00000E+00 0.00000E+00
1.20587E-03 0.00000E+00 0.00000E+00
1.21541E-03 0.00000.E00 0.00000*E00
1.25283E-03 0.00000E+00 0.00000E÷00
1.21325E-03 0.00000E+00 0.00000E+00
1.21205E-03 0.00000E+00 0.00000E+00
1.20902E-03 0.00000.E00 0.0000.E 00
1.20810E-03 0.00000.E00 0.00000E+00
1.20505E-03 0.00000E+00 0.00000E+00
1.20267E-03 0.00000E÷00 0.00000E+00
1.19971E-03 0.00000E+00 0.00000E.00
1.19671E-03 0.00000.E00 0.00000E+00
1.19405E-03 0.00000.E00 0.00000E+00
1.19134E-03 0.00000E+00 0.00000E+00
1.18972E-03 0.00000E+00 0O.00000E00
1.18743E-03 0.00000E+00 0.0000*E+00
1.19856E-03 0.00000E+00 0.00000E+00
1.19579E-03 0.000001E+00 0.00000E+00
1.192988-03 0.00000.E00 0.00000E+00
1.19016E-03 0.00000E100 0.00000++00

1.18831E-03 0.00000E+00 0.00000E+00
1.18565E-03 0.0O000E+00 0.00000E+00
1.183130-03 0.00000E+00 0.00000E+00
1.18841E-03 0.00000E+00 0.00000E÷00
1.18569E-03 0.00000E+00 0.00000E+00
1.18652E-03 0.080000E00 0.00000E+00
1.18413E-03 0.00000.E00 0.00000E+00
1.18219E-03 0.00000E+00 0.00000E+00
1.18779E-03 0.00000E+00 0.00000E+00
1.18544E-03 o.00000.E00 0.000808+00
1.18294E-03 0.00000*E00 0.00000E÷00
1.18075E-03 0.00000*E00 0.00000.E00
1.18223E-03 0.00000E+00 0.00000E+00
1.17980E-03 0.00000E.00 0.00000E+00
1.18065E-03 0.00000.E00 0.00000E+00
1.17836E-03 0.00000E800 0.00000E+00
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427
428
429
430
431
432
433
434
435
436
437

438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457

458
459

460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493

494
495
496
497
498
499
50
501
502
503
504

055

506
507
508
5o9
510
511
512
513

514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534

8.94689E-01
9.27000E-01
8 87504E-01
9.34985E-01
9.17721E-01
9.03 182E-01
9 94514E-01
8.97109E-01
8.68383E-0 1
9.04481E-01
9.18522E-01
9.03273E-01
9.03496E-01
8.87313E-01
8.70212E-01
8.58089E-01
8.91367E-01
9.07255E-01
8.76624E-01
8.79254E-01
8.80421E-01
8.92619E-01
8.87123E-01
8.93978E-01
8.74 146E-01
9.10700E-01
9.24132E-01
9.01100E-01
9.23492E-01
9.05902E-01
9.00037E-01
8.78071E-01
8.78601E-01
8.74789E-01
9.11807E-01
9.0822 9E-01
8.95114E-01
8.93458E-01
8.78004E-01
8.816642-01
9.22024E-01
8.74849E-01
9.0795 3E-01
9.00350E-01
8.92630E-01
8.8476 3E-01
8.92004E-01
8.79063E-01
8.93526E-01
8.97703E-01
8.82148E-01
8.80307E-01
9.40191E-01
8.67054E-01
8.84586E-01
8.77404E-01
9.26403E-01
9.10083E-01
9.16693E-01
8.49247E-01
8.83473E-01
9.26183E-01
8.57221E-01
9.06872E-0 1
9.17416E-01
8.94006E-01
9.14281E-01
9. 52789E8-01
8.69660E-0 1
9.11134E-01
9.20718E-01
8.96202E-01
9.02916E-01
8 .85633E-01
9.25873E-01
8.97125E-01
8.73163E-01
8.86625E-01
9.03667E-01
8.93322E-01
9.20239E-01
8.97849E-01
9.03579E-01
9.41743E-01
9.09846E-01
9.02922E-01
8.83000 E-01
8.94430E-01
8.46309E-01
9.29154E-01
8.75636E-01
9.25388E-01
9.01574E-01
8.937218-01
8.856908-01
8.43889E-01
8.99307E-01
9.39461E-01
9.13382E-01
9.206632-01
9.11607E-01
8.89681E-01
9.28580E-01
8 65511E-01
9 11819E-01
80701682-O1
8.343912-01
9.08869E-01

1.02820E201
1.03058E201
1.03295E+01
1.03525E201
1.03753E.01
1.03992E801
1.04212E201
1.04450E.01
1.04697E.01
1.04935E.01
1.05153E+01
1.05392E+01
1.05622E+01
1.05868E+01
1.06115E+01
1.06353E.01
1.06582E801
1.06820E.01
1.07058E+01
1.07297E.01
1.07535E+01
1.07772E+01
1.08010E+01
1.08238E+01
1.08477E+01
1.08707E+01
1.08935E+01
1.09173E+01
1.09402E+01
1.096408.01
1.09878E+01
1.10125E+01
1.10363E+01
1.10602E+01
1.10838E.01
1.11077E+01
1.11315E+01
1.11562E+01
1.11800E+01
1.12028E201
1.12267E2 01
1.12505E+01
1.12743E+01
1.12990E01
1.13237E801
1.134758+01
1.13713E+01
1.13960E+01
1.14198E+01
1.14437E+01
1.14665E+01
1.14895E+01
1.15123E+01
1.15370E+01
1.15598E+01
1.15837E+01
1.16075E+01
1.16313E+01
1.16542E+01
1.16788E+01
1.17027E+01
1.17265E+01
1.17512E+01
1.17750E+01
1.17988E+01
1.182278.01

1.18465E+01
1.18693E+01
1.18940E+01
1.19170E+01
1.19398E+01
1.19645E+01
1.19873E+01
1.20122 + 01
1.20360E+01
1.20597E+01
1.20835E+01
1.21083E+01
1.21320E+01
1.-2156 8E+ 01
1.21805E+01
1.22035E+01
1.22273E+01
1.22510E+01
1.22748E+01
1.23977E+01
1.23215E+01
1.23453E+01
1. 23710E+01
1. 23930E+01
1. 24177E+01
1.24415E+01
1 .24643E+01
1.24872E+01
1.25110E+01
1 25358E+01
1.25595E801
1.25833E+01
1 .26080E+01
1. 26310E+01
1. 26548E+01
1.26780E201
1.27015E801
1.27262E+01
1.27508E+01
1.27747E+01
1 27985E+01
1 28223E801

8.964338-01
8.96501E-01
8.96484E-01
8.96574E-01
8.96623E-01
8.96638E-01
0.96865E-01
8.96866E-01
8.96800E-01
8. 96818E-01
8.96868E-0 1
8.56883E-01
8.96898E-01
8.96876E-01
8.96815E-01
8.96727E-01
8.96715E-01
8.96739E-01
8.96693E-01
8.96654E-01
8.96618E-01
8.96609E-01
8.96587E-01
8.965822-01
8.96532E-01
8.96563E-01
8.96624E-01
8.96634E-01
8.96693E-01
8.96714E-01
8.96721E-01
8.96680E-01
8.96641E-01
8.96593E-01
8.96626E-01
8.96651E-01
8.96648E-01
8.96641E-01
8.96601E-01
8.96569E-01
8.96623E-01
8.96577E-01
8.96601E-01
8.96609E-01
8.96600E-01
8.96575E-01
8.96566E-01
8.96528E201
8.96522E-01
8.96525E-01
8.96494E-01
8.96460E801
8.96552E-01
8.96490E-01
8.96465E-01
8.96426E-01
8.96488E-01
8.96516E-01
8.96558E-01
8.96460E-01
8.96433E-01
8.96495E-01
8.96414E201
8.96435E-01
8.96478E-01
8.96473E-01
8.96510E-01
8.96624E-01
8.96569E-01
8.96599E-01
8.96648E-01
8.96647E-01
8.96659E-01
8.09637E-01
8.96696E801
8.96697E-01
8.96650E-01
8.96630E-01
8.96644E-01
8.96637E-01
8.96684E-01
8.96686E-01
8.967008-01
8.96788E-0 1
8.96814E-01
8.96826E-01
8.96799E-01
8.96794E-01
8.96696E-01
8.96759E-01
8.96718E-01
8.96774E-01
8.96783E-01
8.90777E-01
8.96756E-01
8.96654E-01
8.96659E-01
8.96741E-01
8.96773E-01
8.90818E-01
8.96847E-01
8.968332-01
8.96893E-01
8.96834E-01
8.96862E-01
8.95027E-01
8.96709E-01
8.96732E-01

1.17559E-03
1.17502E-03
1.17246E-03
1.17317E-03
1.17147E-03
1.16884E-03
1.18803E-03
1.18528E-03
1.18436E-03
1.181768-03
1.18010E-03
1.17748E-03
1.17488E-03
1.17240E-03
1.17130E-03
1.17195E-03
1.16935E-03
1.16694E-03
1.16519E-03
1.16323E-03
1.16118E-03
1.15861E-03
1.15621E803
1.15364E803
1.15216E803
1.15002E-03
1.14910E-03
1.14660E-03
1.14560E-03
1.14325E803
1.14076E-03
1.13899E-03
1.13718E-03
1.13570E-03
1.13371E-03
1.13152E803
1.12907E-03
1.12664E-03
1.12493E-03
1.122968-03
1.12188E-03
1.12044E-03
1.11831E-03
1.11595E-03
1.11360E-03
1.11151E-03
1.10919E-03
1.10746E-03
1.10513E-03
1.10280E 03
1.10089E-03
1.09910E-03
1.10062E-03
1.10005E803
1.09803E803
1.09646E803
1.09595E-03
1.09404E-03
1.09257E-03
1.09469E-03
1.09275E-03
1.09222E-03
1.09295E-03
1.090928-03
1.08953E-03
1.087328-03
1.08571E-03
1.08952E-03
1.08868E-03
1.086888E03
1.08577E-03
1.08358E-03
1.08147E-03
1.07953E-03
1.07895E-03
1.07679E-03
1.07567E-03
1.07371E-03
1.07166E-03
1.06956E-03
1.06846E-03
1.06635E-03
1.06433E-03
1.06593E-03
1.06414E-03
1.06212-103
1.06038E803
1.05832E-03
1.06083E803
1.06065E-03
1.05938E-03
1.05878E-03
1.05677E-03
1.05475E-03
1.05293E-03
1.05581E-03
1.05379E-03
1.05496E-03
1.05343E-03
1.05240E203
1.05077E-03
1.04886E-03
1.04860E-03
1.04830E-03
1.04670E-03
1.04532E-03
1.04995E-03
1.04823E3-03

0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000808E00
0.000008E00
0.000008E00
0.000008E00
0.090008E00
0,000008E00
0.000008+00

0.000008E00
0.000008E00
0.000008E00
0.000080E00
0.000008+00
0.000008E00
0.000008+00
0.00008E+00
0.000008E00
0.000008E00
0.000008E00
0.000008E00
0.00000.E00
0.00000E+00
0.000008E00
0.000008+00
0.000008+00
0.800000E00
0.00008E+00
0.000008+00
0.00000.E00
0.00000E+00
0.00000E+00
0.00000+800
0.00000E+00
0.000008E00
0.00000E+00
0O.0000E+00
0O.0000E+00
0O.00000E00
0.000008+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0O.0000E+00
0.00000E+00
0 O.0000E+00
0O.0000E+00
0 O.0000E+00
0O.0000E+00
0O.0000E+00
0.00008E+00
0.00000E+00
0.0000E8+00
0O.0000E+00
0.00000E+00
0.000008+00
0O.00002E00
0O.0000E+00
0.000008E00
0.000008+00
0.00000E+00
0.00000E+00
0O.0000+800
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+O00
0.00800E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.000008+00
0O.0000E+00
0.00002E+00
0.000008E00
0.00000E+00
0.00008E+00
0.00008E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+ 00
0.00000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.00002E+00
0O.0000E+00
0.800008.00
0.00000+E00
0.00000E+ 00
0.00000+E00
0O.0000E+00
0.06000E+00
0 O.0000E+00
0.00000E+00
0.000006+00
0.00000E+00
0O.0000E+00
0.0000.E+00
0.00000E+00
0O.0000E+00
0O.0000E+00
0O.0000E+00
0O.0000E+00

0.000008E00
0.00000E+00
0.00000E÷00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00008E+00
0.00000E+00
0.00000E+00
0 O.0000+O00
0.000002+00

0. 00000E+00
0.00000E+00
0O.0000E+00
0.0O000E+00
0.000002+00
0.000008+00
0.000008+00
0O.00000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0000E+00
0.00008+00
0.00000.E00
0.060008E00
0.00000+E00
0.00000E+00
0.00000.E00
0.00000+E00
0.000008+00
0.000004E00
0.00000.E00
0.000008+00
0.00000+E00
0.00000E+00
0.00002E+00
0.000008E00
0.00000E+00
0.0O000E+00
0.00000E+00
8.000008+00
0.00000E+00
0.000002+00
0.00000E+00
0.00000E+00
0.000088+00
0.00000E+00
0.00000E+00
0.00000+O00
0.000008+00
0.00000E+00
0.00000E+00
0.0000+OE00
0.0000E+00
0.0000E+00
0,000008+00
0.00000E+00
0.00000E+00
0.0008OE+00
0.0000OE+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0000OE+00
0.000+OE+00
0.00000E+00
0.00000E+00
0 0 0000E+ 00
0.000002+00
0.0000OE+00
0.00000E+00
0.00000 E.00
0.00000E+00
0.00000E+00
0O.00000E00
0.00000E+00
0.00000.E00
0.00000E+00
0.00000E+00
0.0000+OE00
0.00000+E00
0.00060E+00
0O.00008E00
0.00000+E00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0.000008E00
0.00000E+00
0.00000E+00
0.000002+00
0.0000.E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00002E+00
0.00000.E00
0.00008E+00
0.000002+00
0.00000E+00
0.00000+O00
0.00000E+00
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541
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555
556
557
558
559
560
561
562
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579
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582
583
584
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590
591
592
593
594
595
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597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
633
633
634
635
636
637
638
639
640
641
642

8.64387E-01
8.99302E-01
9.32684E-01
8.79891E-01
9.14136E-01
9.01656E-01
8.75015E-01
8.68825E-01
8.82160E-01
8.95750E-01
9.08330E-01
9.23595E_01
8.70013E-01
8.932716-01
8.97267E-01
8.46308E-01
8.93473E-01
8.52139E-01
8.77510E-01
9.29491E-01
8.98625E-01
9.12 137E-01
8.86835E-01
8.75002E-01
8.99338E-01
8.55454E-01
8.86954E-01
8.93705E-01
9.00043E-01
9.35165E-01
9.18707E-01
9.02933E601
9.02138E-01
8.84605E-01
8.65252E-01
8.59762E-01
8.85772E-01
9.05816E-01
9.24165E-01
9.12854E-01
9.04969E-01
9.22231E-01
9.18564E-01
9.22708E-01
9.49538E601
9.11573E-01
9.09612E-01
8.74688E-01
9.06132E-01
9.00629E-01
9.05499E-01
9.034792-01
9.06552E-01
8.59516E:01
9.16276E-01
8.65798E-01
9.13283E-01
8.79095E-01
8.85133E-01
8.80839E-01
8.86666E-01
8.849252-01
8.77997E-01
9.12672E-01
8.74607E-01
8.75190E-01
9.26165E-01
8.63866E-01
9.43383E-01
9.09885E-01
9.12432E-01
8.77274E-01
9.14951E-01
9.17347E-01
9.24481E-01
9.21725E-01
8.77816E-01
9.16235E-01
8.83370E-01
8.99418E-01
8.868656-01
8.66860E-01
9.38340E-01
8.96360E-01
8.64843E-01
9.07567E-01
8.85979E-01
8.92642E-01
8.90951E-01
9.12984E-01
9.03836E-01
8.87053E-01
9.01798E-01
8.71258E-01
8.80493E-01
9.01947E-01
8.69068E-01
9.03954E-01
8.90630E-01
8.87538E-01
8.79876E-01
8.34785E-01
8.28974E-01
9.04 197E-01
8.53858E-01
8.761452-01
8.65992E601
8.94271E-01

1.28460E,01
1.28698E+01
1.28937E+01
1.29183E+01
1.29413E.01
1.29642E+01
1.29898E.01
1.30127E+01
1.30373E+01
1.30622E+01
1.30842E+01
1.31078E.01
1.31327E+01
1.31563E.01
1.31802E+01
1.32040E.01
1.32278E.01
1.32525E.01
1.32773E÷01
1.33002E.01
1.33240E.01
1.33477E÷01
1.33707E.01
1.33935E+01
1.34163E.01
1.34412E+01
1.34648E.01
1.34887E,01
1.35125E.01
1.35363E+01
1.35601E+01
1.35838+E01
1.36077E.01
1.36315.E01
1.36562E.01
1.36800E+01
1.37038E+01
1.37267E.01
1.37505E-01
1.37733E601
1.37972E+01
1.38202E+01
1.38430E+01
1.38668.E01
1.38915E+01
1.39135E+01
1.39373'E01
1.39610E.01
I.3984E6.01
1.40076E+01
1.40315E+01
1.40545E+01
1.40782E+01
1.41012E+01
1.41240E+01
1.41487E+01
1.41717E+01
1.41963E+01
1.42202E+01
1.42440E+01
1.42677E+01
1.42933E+01
1.431822+01
1.43428E+01
1.43667E+01
1.43913E+01
1.44142E+01
1.44390E+01
1.44627E+01
1.44857E+01
1.45103E+01
1.45342E+01
1.4557 0E+ 01
1.45808E+01
1.46037E+01
1.46267E+01
1.46503EC01
1.46752,+01
1.46988E+01
1.47227E+01
1.47465E+01
1.47693,+01
1.47932E+01
1.48170E+01
1.484 080E01
1.486472+01
1.488752+01
1.49113E÷01
1.49342E+01
1.495706E01
1.49808E+01
1.500470.01
1.50275E+01
1.50513 E. 01
1.50742E+01
1.50980E+01
1.51227E601
1.514656E01
1.51703E+01
1.51950E+01
1.521886E+01
1.52435E+01
1.52683E+01
1.52922E+01
1.53158E+01
1.53407E+01
1.53645E+01
1.53892E+01

8.96671E-01
8.96676E-01
8.96744E-01
8.96712E-01
8.96745E-01
8.96754E-01
8.96713E-01
8.96662E-01
8.96635E-01
8.96633E-01
8.966556-01
8.96704E-01
8.96655E-01
8.96649E-01
8.96650E-01
8.96558E-01
8.96553E-01
8.96472E-01
8.96438E-01
8.96498E-01
8.96501E-01
8.96530E-01
8.96512E-01
8.96473E-01
8.96479E-01
8.96405E-01
8.96388E-01
8.96383E-01
8.96390E-01
8.96459E-01
8.96498E-01
8.96510E-01
8.96520E-01
8.96499E-01
8.96444E-01
8.96379E-01
8.96360-01
8.96377E-01
8.964266-01
8.96454E-01
8.96469E-01
8.96514E-01
8.96552E-01
8.96598E-01
8.96690E-01
8.96715E-01
8.96738E-01
8.96700E-01
8.96716E-01
8.96723E-01
8.96738E-01
8.96749E-01
8.96766E-01
8.96702E-01
8.96736E-01
8.966832-01
8.96711E-01
8.96681 2-01
8.966626-01

8.96635E-01
8.96618E-01
8.96599E-01
8.96567E-01
8.96594E-01
8.96558E-01
8.96522E-01
8.96571E-01
8.96517E-01
8.96595E-01
8.96617E-01
8.96643E-01
8.96611E-01
8.96641E-01
8.96676E-01
8.96721E-01
8.96762E-01
8.96731 2-01
8 967632-01
8.967412-01
8.96746E-01
8.96730 _-01
8.966812-01
8.9674)E-01
8.96748E-01
8.96696E-01
8.96714E-01
8.96697E-01
8.96690E-01
8.96681E-01
8.96707E-01
8.967196-01
8.96703E-01
8.96711E-01
8.96671E-01
8.96645E-01
8.96653E-01
8.96609E-01
8.96621E-01
8.96612E-01
8.96597E-01
8.96571E-01
8.964736-01
8.963676-01
8.96379E-01
8.96313E-01
8.962810-01
8.96234E-01
8.96230E-01

1.04802E-03
1.04606E-03
I.04627E-03
1.04479E-03
1.04335E-03
1.04145E-03
1.04030E-03
1.03965E-03
1.03807E-03
1.03616E-03
1.03447E-03
1.03376E-03
1.03302E-03
1.03114E-03
1.02926E-03
1.03148E-03
1.02961E-03
1.03091E-03
1.02961E-03
1.029486-03
1.02763E-03
1.02616E-03
1.02446E-03
1.02335E-03
1.02152E-03
1.0233E-03
1.02064E-03
1.01883E-03
1.017036-03
1.01756E-03
1.01652E-03
1.014786-03
1.01304E-03
1.01 146E-03
1.01118E-03
1.01146E-03
1.00986E-03
1.008226-03
1.00763E-03
1.00627E-03
1.00463E-03
1.00388E-03
1.00286E-03
1.002156-03
1.004616-03
1.00320E-03
1.001726-03
1.000712-03
9.99118E-04
9.974-2E-04
9.95824E-04
9.941842-04
9.92624E-04
9.92966E-04
9.91834E-04
9.91542E-04
9.90259E-04
9.89030E-04
9.87548E-04
9.86241E-04
9.84720E-04
9.83258E-04
9.821001-04
9.80824E-04
9.79873E-04
9.78885E-04
9.78502E-04
9.78389E-04
9.79868E-04
9.78488E-04
9.77216E-04
9.76123E-04
9.74980E-04
9.73 969E-04
9.734426-04
9.727096-04
9.71609E-04
9.70541E-04
9.69199E-04
9.67624E-04
9.66179E-04
9.65830E-04
9.66635E-04
9.65065E-04
9.64886E-04
9.63484E-04
9.620802-04
9.60552E-04
9.59048E-04
9.57864E-04
9.56393E-04
9.54985E-04
9.53491E-04
9.528342-04
9.51663E-04
9.50184E-04
9.49685 2-04
9.48248E-04
9.46792E-04
9.45402E-04
9.442 772-04
9.478092-04
9.52267E-04
9.50848-04
9.51699E-04
9.507312-04
9.50425E-04
9.48944E-04

0.00000.E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0 . 00000E+00
0.00000E+00
0.00000E.00
0.00000+E00
0.00000E+00
0 000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000.E00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00OOOE+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000.E00
0.00000E+00
0.00000E+00
0.00000.E00
0.000006EO0
0.00000E+00
0.00000E+00
0.00000E+00
0.00000.E00
0.00000+E00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00006OE00
0.00000E+00
0.008006+00
0.00000E+00
0.00000.E00
0.00000E+00
0.00000E÷00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E÷00
0.00000E+00
0O.00000E00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000S+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000006E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.00000+00
0O.0000E+00
0.00000,E00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 . 00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E 00
0.00000E+00
0.00000E+00
0.00000E+00
0.050006+00

0.00000E+00
0.00000E+00
0.000006+00
O.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000.E00
0.00006E+00
0.00000E+00
0.00000E+00
0.0000,E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0000.E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000S÷00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000,+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000 +00
0.00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
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643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
070

671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696

697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
721
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
74 1
742
743
744
745
746
747
748
749
750

8.87355E-01
9.05501E-01
9.02579E-01
8.956721-01
8.798400-01
9.087932-01
9.13886E-01
8.74276E-01
8.80085E-01
9.01B69-E01
8.84645E-01
8.47322E-01
8.66875E-01
9.05990E-01
8.75003E-01
8.78428E-01
8.82439E-01
8.75620E-01
9.00068E-01
8.883602-91
8.80138E-01
9.30244E-01
8.98375E-01
8.78347E-01
9.29099E-91
9.12020E-01
8.53710E-01
9.10854E-01
9.15832E-01
9.03861E-01
9.01234E-01
8.88334E-01
9.03907E-01
8.77962E-01
8.38561E-01
8.93554E-01
9.01517E-01
8.86653E-01
8.89348E 01
8.88747E-01
9.01776E-01
9.01454E-01
9.32153E-01
9.12537E-01
8.72577E-01
9.01912E-01
8.75728E-01
8.56792E-01
9.18720E-01
9.40426E-01
9.41321E-01
8.95081E-01
9.36425E-01
9.24387E-01
8.90040E-01
8.92430E-01
9.44390E-01
8.87635E-01
8.85004E-01
9.32628E-01
9.11362E-01
9.09693E-0 1
9.00177E-01
9.22326E-01
8.86457E-01
8.87745E-01
9.06482E-01
8.94310E-01
8.33331E-01
9.23554E-01
9.40958E-01
8.73210E-01
9.02008E-01
8.89512E-01
9.28326 2-01
9.11495E-01
9.22444E-01
8.98003E-01
8.83291E-01
8.58316E-01
9.11684E-01
8.80329E-01
9.222632-01
9.00097E-01
8.88787E-01
9. 1274 0E-01
9.2 14 94E -01
9.06084E-01
8.44856E-01
9.13042E-01
9.27032E-01
8.87729E-01
8.87608E-01
8.87589E-01
9.40468E-01
8.80430E-01
9.27698E-01
9.19151E-C1
8 92995E-01
9.21454E-01
9.21046E-01
8.62474E-01
8.78658E-01
8.95708E-01
9.28713E-01
9.44537E-01
9.25454E-01
9.07206E-01

1.54130E,01
1.54367E+01
1.54605E.01
1.54843E+01
1.55072E+01
1.55302E+01
1.55538E+01
1.55777E+01
1.56015E+01
1.56243E+01
1.56482E+01
1.56728E+01
1.569672 01
1.57197E+01
1.57433B+01
1.57672E+01
1.579202E01
1.581572+01
1.58405E+01
1.586422+01
1.58890E+01
1.59118E+01
1.59347E+01
1.59585E+01
1.59813E+01
1.60052E.01
1.60300E+01
1.60537E+01
1.60775E+01
1.61013E.01
1.61260E+01
1.61498E+01
1.61745E+01
1.61983E+01
1.62240E+01
1.62478E+01
1.62707E+01
1.62953E+01
1.63192E+01
1.63430E+01
1.63668E+01
1.63907E+01
1.64143E+01
1.64373E+01
1.64620E+01
1.64848E+01
1.65097E+01
1.65343E+01
1.65582E+01
1.65810E+01
1.66038E+01
1.66287E+01
1.66515E+01
1.66743E+01
1.66973E+01
1.67210E+01
1.67430E+01
1.67678B+01
1.67915E+01
1.68145E+01
1.68365E+01
1.68602E+01
1.68832E+01
1.69068E+01
1.69317E+01
1.69555E+01
1.69792E+01
1.70030E+01
1. 70277E+0
1.70525E+01
1.70753E+01
1.70992E+01
1.71230E+01
1.71458E+01
1.71697E+01
1.71925E+01
1.72172E+01
1.72410E+01
1.72648E+01
1.72895E+01
1.73143E+01
1.73380E+01
1.73618E601
1.73867E+01
1.74095E+01
1.74333E+01
1.74570E+01
1.74818E001
1.75075E+01
1.75312E+01
1.75550E+01
1.75788E+01
1.76027E+01
1.76265E+01
1.76502E+01
1.76750E+01
1.76988E+01
1.77217E+01
1.77455E+01
1.77692E+01
1.77930E+01
1.78178E+01
1.78415E+01
1.78653E+01
1.78892E+01
1.79130E+01
1.79368E+01
1.79597E+01

8.96217E-01
8.96231E201
8.962412-01
8.962402-01
8.96215E-01
8.96234E-01
8.962612-01
8.962272-01
8.96203E-01
8.96211E-01
8.96194E-01
8.96119E-0 1
8.96074E-01
8.96089E-01
8.96057E-01
8.96030E-01
8.960092E01
8.959782-01
8.95984E-01
8.95973E-01
8.95949E-01
8.960012-01
8.960040-01
8.95978E-01
8.96028E-01
8.96052E-01
8.95988E-01
8.96010E-01
8.960402-01
8.96052E-01
8.960592-01
8.96048E-01
8.96060E-01
8.96033E-01
8.95948E-01
8.95944E-01
8.959520-01
8.959392-01
8.95929E-01
8.95918E-01
8.95927E-01
8.95935E-01
8.95988E-01
8.96012'-01
8.95978E-01
8.95987E-01
8.95957E-01
8.95900E-01
8.95933E-01
8.95998E-01
8.96063E-01
8.96062E-01
8.96120E-01
8.96161E-01
8.96 152E-01
8.96147E-01
8.96216E-01
8.96204E-01
8.96188E-01
8.96240E-01
8.96261E-01
8.96280E-01
8.962862-01
8.96323E-01
8.96309E-01
8.96297E-01
8.96311E-01
8.96308E-01
8.96290E-01
8.96329E-01
8.963912-01
8.96359E-01
8.963672-01
8.96357E-01
8.964022-01
8.964232-01
8.96459E-01
8.96461E-01
8.96443E-01
8.96390E-01
8.96411E-01
8.96401E-01
8.96437E-01
8.96451E-01
8.96440E-01
8.96462E-01
8.96497E-01
8.9651C0-01
8.964392-01
8.96462E-01
8.960S4E201
8.96492E-01
8.964802-01
8.96468E-01
8.96527E-01
8.96506E'01
8.96548E-01
8.96578E-01
8.96574E-01
8.96607E-01
8.96641E-01
8.96595E-01
8.96571E-01
8.96570E-01
8.96613E-01
8.96677E-01
8.96716E-01
8.96730E-01

9.47563E-04
9.46197E-04
9.44776E-04
9.43308E-04
9.42187E-04
9.40929E-04
9.39870E-04
9.39031E-04
9.27913E-04
9.365100-04

9.35239E-04
9.36807E-04
9.36443E-04
9.35 1321-04
9.34259E-04
9.33220E-04
9.32028E-04
9.31127E-04
9.29733E-04
9.28395E-04
9.27299E-04
9.273462-04
9.25953E-04
9.24940E-04
9.24890E-04
9.23812E-04
9.24608E-04
9.23491E-04
9.22585E-04
9.21281E-04
9.19940E-04
9.18642E-04
9.17350E-04
9.16381E-04
9.18975E-04
9.17622E-04
9.16302E-04
9.15053E-04
9.13756E-04
9.12472E-04
9.11172E-04
9.09871E-04
9.10084E004
9.09074E-04
9.08391E-04
9.07107E-04
9.06265E-04
9.067362-04
9.06024E-04
9.07005E-04
9.08064E-04
9.06752E-04
9.07314E-04
9.06921E-04
9.05657E-04
9.04371E-04
9.05721E-04
9.04506E-04
9.03354E-04
9.035632-04
9.02531E-04
9.01447E-04
9.00181E-04
8.99662E-04
8.98494E-04
8.97303E-04
8.96148E-04
8.94886E-04
8.938110-04
8.93376E-04
8.94325E-04
8.93661E-04
8.92442E-04
8.91243E-04
8.91118E-04
8.90122E-04
8.89620E-04
8.88383E-04
8.87336E-04
8.87683E-04
8.86705E-04
8.85530E-04
8.85028E-04
8.83905E-04
8.82749E-04
8.81818E-04
8.81277E-04
8.801642-04
8.81807E-04
8.80892E-04
8.80680E-04
8.79557E-04
8.78440E-04
8.77326E-04
8.78175E-04
8.77253E-04
8.77084E-04
8.76430E-04
8.75257E-04
8.74719E-04
8.74192E-04
8.74226E-04
8.733822-04
8.72209E-04
8.72105E-04
8.73301E-04
8.729822-04
8.71927E-04

0.000002E00
0.00000+E00
0.000002+00
0.000002+00
0.00000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 .000000+00
0.0OOOOE+00
0.000002+09
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.O0000E+00
0.00002E+00
0.00000E+00
0.000002+00
0.000002+00
0.00002E+00
0.00000E+00
0.00002E+00
0.00002E+00
0099002E+00
0 .OO 0002+0
0.000102+00
0.00000E+00
0.00000E+00
0 .000900E0
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 .90000E+00
0.000000E00
0.00000E00
0.C0000E+00
0.08009E+00
0.00000E+00
0.00000E+00
0.00000E+00
0,00002E+00
0. 00000E+ 00
0.00000E+00
0O.0000E+00
0 0 0000E+ 00
0.090000+900

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.90000E+00
0.C0000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0O.0000E+00
0 0000 0E+ 00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. O0000E00
9.0 000OO 9+ 00
0.00000E+00
0.00000+E00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0 00000+E00
0.00000E+00
0.00000E+00
0.00000E+00
0 00000+O05
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+000.000000+00

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.000002+00
0.000002+00
0.000002+00
0.000002+00
0.000002+00
0.000002+00
0.000000+00
0.000002+00
0.000000+00
0.000000+00
0.O00090E+00
0.000000+00
0.000002+00
0.000002+00
9.000000+00
0.00000E+09
0.000002+00
0.000002+00
0.000002+00
0,090000E+00
0.000000+900
0.000000+00
0.000002+00
0.009000E+00
0.000002+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000002+00
0.000000+00
0.000000+00
0.000002+00
0.000002+00
0.000002+00
0.000002+00
0.00000E+00
0.9000002+00
0.900000E+00
0.000002+00
0.00000E+00
0.000002+09
0.000002+09
0.000002+00
0.00000E+00
0.000002+00
0.000002+00
0.090202+00
0.000092+00
0.000002+00
0.000092+00
0.000002+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000002+00
0.000002+00
0.000000+00
0.000002+00
0.000002+00
0.000002+00
0.000000+00
0.009000E+00
0.00000E+00
0.000000+00
0.000000+00
0.000002+00
0.090000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.000002+00
0.900000E+00
0.000002+00

0.000002+00
0.000002+00
0. 00000E+ 00
0.00000+E00
0.00000+E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.000002+00
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751 9.24168E-01 1.79825E+01 8.96766E-01 8.71532E-04 0.00000.E00 0.00000E.00
752 8.69112E-01 1.800822.01 8.967292-01 8.71150E-04 0.00000.E00 0.000002.00
753 9.19546E-01 1.803102.01 8.96760E-01 8.705192-04 0.800000E00 0.00000.E00
754 9.11653E-01 1.805482.01 8.96780E-01 8.69587E-04 0.00000.E00 0.00000E+00
755 8.89243E-01 1.80795E201 8.96770E-01 8.68489E204 0.00000E+00 0.000002+00
750 8.918232-01 1.20125E201 8.96763E-01 8.673612-04 0.00000E+00 0.000002+00
757 8.33849E201 1.812722+01 8.96080E-01 8.70210E-04 0.00000.E00 0.OOOOOE+00
758 9.41370E-01 1.815002+01 8.967392-01 8.71067E-04 0.00000.E00 0.00000.E00
759 8.49148E-01 1.817382.01 8.96676E-01 8.72184E-04 0.000002+00 0.00000.E00
760 9.24990E-01 1.81977E201 8.96713E-01 8.71833E-04 0.000002+00 0.00000E+00
761 9.23285E-01 1.82205E201 0.96748E 01 8.71387E-04 0.00000E+00 0.00000.E00
762 9.10927E-01 1.824432.01 0.96767E-01 8.70440E-04 0.00000E+00 0.00000.E00
763 9.42739E-01 1.82672E201 8.96827E201 8.713922-04 0.00000E+00 0.00000E+00
764 9.13939E-01 1.82902E+01 8.96850E-01 8.70537E-04 0.00000.E00 0.00000.E00
765 9.015412-01 1.831482+01 0.96856E-01 8.69417E-04 0.000002.00 0.00000E+00
766 8.89058E-01 1.83377E.01 8.96846E-01 8.68338E-04 0.00000E+00 0.000002E00
767 9.43874E-01 1.83615E+01 8.96907E-01 8.69379E-04 0.000002+00 0.00000E+00
768 8.994202-01 1.838532101 969201 8.68249E804 0.00000.E00 0.00000.E00
769 8.78321E-01 1.84092.+01 8.966886E-01 8.67455E-04 0.00000E+00 0.00000E+00
770 8.930332-01 1.843202.01 8.96881E-01 8.66340E-04 0.00000E+00 0.00000.E00
771 8.60661E-01 1.845772+01 0.96834E-01 8.66493E-04 0.00000E+00 0.00000E+00
772 8.418102-01 1.84823.+01 8.96763E-01 8.68313E-04 0.00000E+00 0.00000E+00
773 9.008242-01 1.850522e01 8.96768E-01 8.672022-04 0.00000E+00 0.00000E+00
774 8.52743E-01 1.853002+01 8.96711E-01 8.679532-04 0.00000E+00 0.000002+00
775 9.13975E-01 1.85547E+01 8.96733E 01 8.67117E-04 0.0000.E+00 0.00000E+00
776 8.84565E-01 1.85793E+01 8.96718E-01 8.66139E-04 0.00002E+00 0.0002.E100
777 8.97693E-01 1.86042E+01 8.96719E-01 8.65022E-04 0.00000E+00 0.00000.E00
778 9.14455E-01 1.862782+01 8.96742E-01 8.64208E-04 0.00000E+00 0.00000E+00
779 9.20641E-01 1.86508E+01 8.967722-01 8.63643E-04 0.00000+E00 0.00000E+00
780 8.92296E-01 1.86737E+01 8.96767E-01 8.62552E-04 0.00002E+00 0.00000E+00
781 8.773532-01 1.86983E+01 8.96742E-01 8.61804E-04 0.00000E+00 0.000002+00
782 8.83960E-01 1.87232E+01 8.967252-01 8.608552-04 0.000022+00 0.000002+00
783 8.862327-01 1.87462E+01 8.967122-01 8.59857E-04 0.000002+00 0.000002+00
784 8.98030E-01 1.877172+01 8.96714E-01 8.58758E-04 0.00000E+00 0.00000+E00
785 9.144582-01 1.87945E+01 8.96736E-01 8.57960E-04 0.00000E+00 0.00000E+00
786 9.54414E-01 1.881832+01 8.96810E-01 8.60017E-04 0.000002+00 0.000002+00
787 9.06428E-01 1.884222+01 8.96822E-01 8.59009E-04 0.00000E+00 0.00000E+00
788 8.68680E-01 1.88660E+01 8.967862-01 8.58662E-04 0.00000E+00 0.00000E+00
789 8.95655E-01 1.88897.+01 8.96785E-01 8.57571E-04 0.00000E+00 0.00000E+00
790 9.216732-01 1.891272+01 8.96816E-01 8.57064E-04 0.00000E+00 0.00000E+00
791 8.987872-01 1.89373E+01 8.96819E-01 8.55981E-04 0.00000E+00 0.00000E+00
792 9.21291E-01 1.896122+01 8.96850E-01 8.554588-04 0.00000E+00 0.00000E+00
793 9.006812-01 1.898502+01 8.96855E-01 8.54390E-04 0.00000E+00 0.00000E+00
794 9.075332-01 1.900872+01 8.96868E-01 8.53417E-04 0.00000E+00 0.00000E+00
795 9.26335E-01 1.903252+01 8.96905E-01 8.53149E-04 0.00000E+00 0.00000E+00
796 9.227312-01 1.90553E+01 8.96938E-01 8.52695E-04 0.00000E+00 0.000002E00
797 8.68620E-01 1.908022.01 8.96902E-01 8.52366E-04 0.00000+E00 0.00000+E00
798 8.603412-01 1.910402.01 8.96856E-01 8.525332-04 0.00000E+00 0.00000E+00
799 9.05900E-01 1.912682+01 8.96868E-01 8.51538E-04 0.00000+E00 0.00000E+00
800 8.508132-01 1.91507E+01 8.968102-01 8.524262-04 0.00000+E00 0.00000E+00
801 8.84755E-01 1.917432+01 8.96795E-01 8.51492E-04 0.000002+00 0.00000E+00
802 9.60932E-01 1.91973E+01 8.96875E-01 8.541982-04 0.80000E+00 0.00002E+00
803 8.76828E-01 1.922122+01 8.96850E-01 8.53498E-04 0.00000E+00 0.00000E+00
804 8.62301E-01 1.92458E+01 8.96807E-01 8.53521E-04 0.00000E+00 8.00000E+00
805 8.762132-01 1.92705E+01 8.967812-01 8.528432-04 0.000002+00 0.000002+00
806 8.74276E-01 1.92943E+01 8.96753E-01 8.52241E-04 0.00000E+00 0.00000E+00
807 8.93648E-01 1.93182E+01 8.96749E-01 8.51191E-04 0.000002+00 0.00000E+00
808 8.65924E-01 1.93420E+01 8.96711E-01 8.50994E-04 0.00000E+00 0.00002E+00
809 9.52415E-01 1.936480+01 8.967802-01 8.52737E-04 0.00000E+00 0.00000E+00
810 9.08650E-01 1.938950+01 8.96795E-01 8.51808E-04 0.00000E+00 0.00000E+00
811 9.418102-01 1.9411050+01 8.96851E-01 8.52572E-04 0.000002+00 0.000002+00
812 9.064182-01 1.94343E+01 8.96862E-01 8.516012-04 0.00000E+00 0.00000E+00
813 8.92819E-01 1.94582E+01 8.96857E-01 8.50564E-04 0.00000E+00 0.00000E+00
814 8.983392-01 1.948200+01 8.96859E-01 8.49518E-04 0.00000E+00 0.00000E+00
815 8.773472-01 1.950582.01 8.96835E-01 8.48812E-04 0.000002+00 0.00000E+00
816 8.87159E-01 1.952972+01 8.96823E-01 8.47852E-04 0.000002E00 0.00O000E00
817 9.426402-01 1.955252.01 8.968802-01 8.48675E-04 0.00000.+00 0.00000+E00
818 8.70783E-01 1.95782E+01 8.96848E-01 8.48237E-04 0.00000E+00 0.000002E00
819 9.40829E-01 1.960102+01 8.96901E-01 8.48907E-04 0.00000E+00 0.000002+00
820 9.16201E-01 1.962382+01 8.96925E-01 8.481972-04 0.000002+00 0.000002+00
821 8.661182-01 1.96487E+01 8.96887E-01 8.47995E-04 0.000002+00 0.00000E+00
822 9.34448E-01 1.96723E+01 8.969332-01 8.481982-04 0.000002+00 0.00000.E00
823 9.11216E-01 1.960622+01 8.96951E-01 8.473432-04 0.00000+E00 0.00000E+00
824 9.028262-01 1.971922+01 8.96958E-01 8.46242E-04 0.00000+E00 0.00000.E00
825 9.08861E-01 1.974202+01 8.969722-01 8.45437E-04 0.00000E+00 0.00000E+00
826 9.03117E-01 1.97667E+01 8.969802-01 8.44443E-04 0.000002+00 0.00000E+00
827 8.83126E-01 1.97905E+01 8.969632-01 8.43586E-04 0.00000E+00 0.00000E+00
828 8.81592E-01 1.98143E+01 8.969442-01 8.42769E-04 0.00000E+00 0.00000E+00
829 8.73749E-01 1.98363E201 8.96916E-01 8.422172-04 0.000002+00 0.000002+00
830 8.87441E-01 1.98610.+01 8.96905E-01 8.41277E-04 0.00000E+00 0.00000E+00
832 9.38631E-01 1.98848201 8-.96955E-01 6.41768E-04 0.00000E+00 0.00000E+00
832 9.11097E-01 1.99095E+01 8.96972E-01 8.4092-E 04 0.00000E+00 0.00000E+00
833 9.350222-01 1.99323E201 8.970182-01 8.411602-04 0.000002+00 0.000002.00
834 9.17385E-01 1.99553E+01 8.97042E-01 8.40505E-04 0.000002+00 0.00000+E00
835 9.021652-01 1.99790E+01 8.97049E-01 8.395182-04 0.00000E+00 0.00000E+00
836 9.051112-01 2.0002E+01 8.97058E-01 8.38567E-04 0.000002+00 0.00000.E00
839 9.03150E-01 2.00277E+01 8.97066E-01 8.37593E-04 0.00000E+00 0.000002E00
838 9.14907E-01 2.00105E+01 8.970072-01 8.36863E-04 0.00000E+00 0.00000E+00
839 9.118212-01 2.007332E01 8.97104E-01 8.360482-04 0.000002+00 0.00000.E00
840 8.320842-01 2.00980E+01 8.97027E-01 8.386472-04 0.00000E+00 0.00000E+00
841 8.96703E-01 2.01228E201 8.07026E-01 8.37647E-04 0.000002+00 0.O00000E00
842 8.861322-01 2.01467E201 8.97014E-01 8.36749E-04 0.00000E+00 9.00000E+00
843 9.30081E-01 2.01703E201 8.97053E-01 8.36678E-04 0.000OOE+00 0.00000E+00
841 8.798572-01 2.019422E01 8.970322-01 8.35933E-04 0.00000+E00 0.00000.E00
845 9.24139E-01 2.02180E201 8.97065E-01 8.355602-04 0.00000E+00 0.00000E+00
846 8.896792-01 2.024182+01 8 970562-01 8.34615E-04 0.00000E+00 0.00000E+00
847 8.78686E-01 2.02657E+01 8.97034E-01 8.339112-04 0.000002+00 0.00000E+00
848 9.00913E-01 2.02885E+01 8.97029E-01 8.329372-04 0.00000E+00 0.000002+00
849 9.036162-01 2.03123E201 8.97046E-01 8.31989E-04 0.00000E+00 0.00000.E00
850 8.87309E-01 2.03362E201 8.97035E-01 8.31087E-04 0.00000£+00 0.00000E+00
851 8.86621E-01 2.03600E201 8.970222-91 8.30198E204 0.00000.E00 0.00000.E00
852 9.28976E-01 2.03855E.01 8.97060E-01 8.30072E-04 0.00000E+00 0.00000E+00
853 9.17824E-01 2.04093E+01 8.970852-01 8.29455E-04 0.00000.E00 0.00000.E00
854 8.918412-01 2.04332E+01 8.970792-01 8.28504E204 0.O00000E00 0.00000.E00
855 8.97408E-01 2.04570E+01 8.970792-01 8.27532E-04 0.00000.E00 0.00000.E00
856 9.00859E-01 2.04820E201 0.97083E-01 8.26575E-04 0.00000.+00 0.00000E+00
857 8.89706E-01 2.050552.01 8 97075E-01 8.25652E-04 0.000002+00 0.00000.+00
858 9.27852E-01 2.053022E01 8.971112-01 8.25471E-04 0.00000.E00 0.0000.OE00
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859 9.12221E-01 2.05540E+01 8.97128E-01 8.24695E-04 0.00000E+00 0.0000E200
860 8.77890E-01 2.05787E+01 8.97106E-01 8.24039E-04 0.00000E+00 0.000002E00
861 9.06913E-01 2.06025E+01 8.97117E-01 8.23158E-04 8.000902E00 0.000002E00
802 9.078600-01 2.06263E+01 8.97130E-01 8.22295E-04 0.000002+00 0.000002.00

863 9.02653E 01 2.06500E+01 8.97136E-01 8.21365E-04 8.00002E+00 0.00000.E00
864 9.23429E 01 2.06730E+01 8.97167E-01 8.20978E-04 0.00000E+00 0.00008.E00
865 9.04582E-01 2.06958E+01 8.97175E-01 8.20071E-04 0.OOOOOE+00 0.000002E00
866 8.95726E-01 2.07205E+01 8.97174E-01 8.19123E-04 0.000002+00 9.00000E+00
967 9.08764E-01 2.07443E+01 8.97187E-01 8.18285E-04 0.00000E+00 0.00000E+00
868 8.87258E-01 2.07682E+01 8.97176E-01 8.17420E-04 0.000002+00 0.00000E+00
809 8.66707E-01 2.07920E+01 8.97140E-01 8.17230E-04 0.800802+00 0.00000E+00
870 9.38072E-01 2.08140E+01 8.97188E-01 8.17649E-04 0.000002+00 0.000000E00
871 8.62568E-01 2.08377E201 8.97148E-01 8.176792-04 0.000008E00 0.08000E+00
872 9.20281E-01 2.08615E+01 8.97174E-01 8.17171E-04 0.000002+00 0.00000.E00
873 9.34936E-01 2.08853E+01 8.97218E-01 8.17383E-04 0.000802+00 0.00000E+00
874 9.13250E-01 2.090822+01 8.972302-01 8.166522-04 0.00002E00 0.000002+00
875 8.47220E-01 2.09338E+01 8.97179E-01 8.17725E-04 0.00000E+00 0.0000.E+00
876 8.80179E-01 2.09585E+01 8.97159E-01 8.17021E-04 0.00002E+00 0.00000E+00
877 8.803122E-01 2.09833E+01 8.97140E-01 8.16313-E04 0.00000E+00 0.00000E+00
878 9.40622E-01 2.10062E+01 8.97190E-01 8.16891E204 0.00000E+00 0.00000E+00
979 8.53698E-01 2.10308E+01 8.97140E-01 8.17464E-04 0.00000E+00 0.00000E+00
880 8.85290E-01 2.10557E+01 8.97127E-01 8.16644E-04 0.00000.E00 0.000002+00
881 8.62659E-01 2.10803E+01 8.97087E-01 8.16657E-04 0.00000E+00 0.00000E+00
882 8.773992-01 2.11050E+01 8.97065E-01 8.16035E-04 0.000002+00 0.000002+00
883 8.96399E-01 2.11298E+01 8.97064E-01 8.15108E-04 0.000002+00 0.000002+00
984 8.81206E-01 2.11045E+01 8.97051E-01 8.14295E-04 0.00000E+00 0.00000E+00
885 9.08646E-01 2.117832+01 8.97064E-01 8.13478E-04 0.00000E+00 0.00000E+00
886 9.08222E-01 2.12012E+01 8.97077E-01 8.12655E204 0.00000E+00 0.00000E+00
887 9.04370E-01 2.12258E+01 8.97085E-01 8.11778E-04 0.00000E+00 0.00000E+00
888 8.91415E-01 2.12507E+01 8.97078E-01 8.10887E-04 0.00000E+00 0.00000E+00
889 8.79315E-01 2.12753E+01 8.97058E-01 8.10220E204 0.00000E+00 0.00000E+00
890 9.09294E-01 2.12992E+01 8.97072E-01 8.09424E-04 0.0_000E+00 0.00000E+00
891 9.35346E201 2.13220E+01 8.97115E-01 8.09658E-04 0.00000E+00 0.O0000E+00
892 8.63768E-01 2.13467E+01 8.97078E-01 8.090616E04 0.00000E+00 0.00000E+00
893 8.79302E-01 2.13715E+01 8.97058E-01 8.08952E-04 0.00000E+00 0.00000E+00
894 8.56139B-01 2.13952E+01 8.97012E-01 8.09340E-04 0.00000E+00 0.00000E+00
895 8.477500-01 2.14200E+01 8.96957E-01 8.10319E204 0.00000E+00 0.00000E+00
896 8.89862E-01 2.14438E+01 8.96949E-01 8.09451E-04 0.00000+E00 0.00000E+00
897 8.60465E-01 2.14685E+01 8.96908E-01 8.095732-04 0.00000E+00 0.00000E+00
898 9.24712E-01 2.14923E+01 8.96939E-01 8.09264E-04 0.000802+00 0.00000E+00
899 8.65832E-01 2.15160E+01 8.96904E-01 8.091052-04 8.000002+00 0.00000E+00
900 8.92025E-01 2.15398E+01 8.96899E-01 8.08222E-04 0.00000+E00 0.00000E+00
901 8.908042-01 2.150472+01 8.90892E2-1 8.073512E04 0.000802+00 0.000002+00

902 9.21082E-01 2.15875E+01 8.96919E201 8.069012-04 0.00000E+00 0.00000E+00
903 8.89179E-01 2.16113E+01 8.96911E-01 8.06051E-04 0.000002+00 0.00000E+00
904 9.00549E-01 2.16360E+01 8.96915E-01 8.05167E-04 0.00000E+00 0.00000E+00
905 8.83174E-01 2.16598E+01 8.96899E-01 8.04419E204 0.000002+00 0.000002+00
906 8.83253E201 2.16837E+01 8.96884E-01 8.03670E-04 0.00000E+00 0.00000E+00
907 8.29947E-01 2.17083E+01 8.96810E-01 8.06182E-04 0.00000E+00 0.00000E+00
908 8.53567E-01 2.17322E+01 8.96763E201 8.06705E-04 0.000002+00 0.000002+00
909 9.337252-01 2.17558E+01 8.96803E-01 8.06844E-04 8.000002+00 0.00000+E00
910 9.07859E-01 2.17797E+01 8.96816E0-1 8.06047E204 0.00000E+00 0.00000E+00
911 8.69146E001 2.18045E+01 8.96785E-01 8.05735E-04 0.00000E+00 0.00000E+00
912 9.33907E-01 2.18282E+01 8.96826E-01 8.05883E204 0.00000E+00 0.00000E+00
913 8.682922-01 2.18512E+01 8.96795E-01 8.05607E-04 0.00000+E00 0.00000E+00
914 8.883282-01 2.18758E201 8.967852E01 8.04776E-04 0.00000E+00 0.00000E+00
915 9.14710E-01 2.18997E201 8.96805E201 8.04134E-04 0.00000E+00 0.00000E+00
916 8.92708E-01 2.19225E+01 8.96800E-01 8.03266E-04 0.00000E+00 0.00000E+00
917 8.72728E-01 2.19472E+01 8.96774E-01 8.02819E-04 0.00000E+00 0.00000E+00
918 9.03811E-01 2.19702E+01 8.967822E01 8.01979E-04 0.000002+00 0.00000E+00
919 8.74917E-01 2.19948E+01 8.96758E-01 8.01459E-04 0.000002+00 0.00000+E00
920 8.66324E-01 2.20195E+01 8.96725E-01 8.01271E-04 0.00000E+00 0.00000E+00
921 8.03617E-01 2.20443E+01 8.96711E-01 8.00526E-04 0.00000E+00 0.00000E+00
922 9.22406E-01 2.20672E+01 8.96738E-01 8.00143E-04 0.00000E+00 0.00000E+00
923 8.66842E-01 2.20918E+01 8.96706E-01 7.99933E-04 0.00000E+00 0.00000E+00
924 8.89395E-01 2.21157E+01 8.96698E201 7.99104E-04 0.00000E+00 0.00000E+00
925 8.30659E-01 2.21395E+01 8.96633E-01 8.00884E-04 0.00000E+00 0.00000+E00
926 8.95882E-01 2.21652E+01 8.96632E-01 8.00017E-04 0.00000E+00 0.00000E+00
927 8.50521E-01 2.21898E+01 8.96589E-01 8.00327E-04 0.00000E+00 0.00000E+00
928 8.761212E-01 2.22145E+01 8.96567E-01 7.99768E-04 0.00000E+00 0.00000+E00
929 8.49620E201 2.22383E+01 8.96516E-01 8.00509E-04 0.00000+E00 0.000002+00
930 8.52140E-01 2.22630E+01 8.964682-01 8.01074E-04 0.000002+00 0.000002E00
931 9.008741-01 2.228782+81 8.96473E-01 8.00225E204 0.00000+E00 0.000002+00
932 9.05055E-01 2.231152+01 8.96482E-01 7.99418E-04 0.000002+00 0.00000.E00
933 9.16334E-01 2.233E32+01 8.905042-01 7.98843E-04 0.00000E+00 0.00010.E00
934 8.26662E-01 2.23602E+01 8.96429E-01 8.01496E-04 0.00000E+00 0.00000+E00
935 8.64593E-01 2.23848E+01 8.96395E-01 8.01364E-04 0.00000E+00 l.00000E+00
936 8.73179E-01 2.24095E+01 8.96370E-01 8.00891E-04 0.00000E+00 0.00000E+00
937 8.66541E-01 2.24342E+01 8.96338E-01 8.00670E-04 0.00000E+00 0.00000E+00
938 8.98576E-01 2.245722+01 8.96340E201 7.99818E-04 0.00000+E00 0.00000+E00
939 8.94220E-01 2.24810E+01 8.96338E-01 7.98967E-04 0.000002+00 0.00000+E00
940 9.23132E-01 2.25047E+01 8.96366E-01 7.980202-04 0.00000E200 0.00000+E00
941 8.92493E-01 2.25285E201 8.963622E01 7.97785E-04 0.00000E+00 0.00000E+00
942 8.71159E-01 2.25523E+01 8.96335E-01 7.97387E-04 0.00000E+00 0.00000E+00
943 9.16876E-01 2.25762E+01 8.96357E-01 7.96838E-04 0.00000+E00 0.00000E+00
944 8.93818E201 2.2600002+1 8.963552-01 7.95996E-04 0.00000E+00 0.00000E+00
945 9.11905E-01 2.26237E+01 8.96371E-01 7.95323E-04 0.00000+E00 0.000002+00
946 8.74771E-01 2.26485E+01 8.96348E-001 7.94809E-04 0.000002E00 0.00000E+00
947 9.16302E-01 2.26713E+01 8.96369E-01 7.94249E-04 0.00000+E00 0.00000E+00
948 8.71349E-01 2.26952E+01 8.96343E-01 7.93849E-04 0.000002E00 0.00000E+00
949 8.56971E201 2.27180E+01 8.96301E-01 7.94100E-04 0.00000E+00 0.00000+E00
950 8.88669E-01 2.27418E+01 8.96293E-01 7.93302E-04 0.00000+E00 0.000002E+00
951 8.90950E-01 2.27657E+01 8.96288E-01 7.92486E-04 0.00000E+00 0.00000+E00
952 9.28767E-01 2.27895E+01 8.96322E-01 7.92389E-04 0.00000E+00 0.00000E+00
953 8.58953E-01 2.28132E+01 8.96283E-01 7.92530E-04 0.00000+E00 0.00000E+00
954 9.59375E-01 2.28370E+01 8.96349E-01 7.94466E-04 0.00000E+00 0.00000E+00
955 8.57345E-01 2.28608E+01 8.96308E-01 7.94687E-04 0.00000.E00 0.00000E+00
956 9.133392-01 2.28837E+01 8.96326E-01 7.94054E-04 0.00000E+00 0.00000E+00
957 9.04045E-01 2.29075E+01 8.96334E-01 7.93270E-04 0.00000+E00 0.000002+00
958 9.21642E-01 2.29313E+01 8.96361E-01 7.92882E-04 0.000002+00 0.00000E+00
959 8.77621E-01 2.29552E+01 8.96341E-01 7.92295E-04 0.00000.E00 0.000002+00
960 9.04417E-01 2.29798E+01 8.96350E-01 7.91512E-04 0.00000+E00 0.000002+00
961 8.91568E-01 2.30045E+01 8.96345E-01 7.90702E-04 0.00000+E00 0.00000E+00
962 9.215002-01 2.30283E+01 8.96371E-01 7.90315E-04 0 00000E+00 0.00002E+00
963 8.82102E-01 2.30530E+01 8.96356E-01 7.89632E-04 0.000002+00 0.000002+00
964 8.66841E-01 2.30778E+01 8.90326E-01 7.89407E-04 0.000002+00 0.000002+00
965 9.07051E-01 2.31025E+01 8.963372-01 7.88666E-04 0.00000E+00 0.00000E+00
966 9.17604E-01 2.31272E+01 8.96359E-01 7 88156E-04 0 00000E+00 0 00000.E00

NAC International 6.6.8-50



NAC-LWT Cask SAR
Revision 42

November 2014

0

967
968
969
970
971
972
973
974
975
976
977
978
979
980

982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999

1000
1002

1003
1004
1 005

1006
1007
1008
1 009

1010

1012
0013

1014
1015
1016
1017
1018
1019
1030
0031
1022
1023
1024
8025
1026
1027
1828
1029
1830
1031
1032
0032
1034
1030
1036
1037
1038
1039
1040
1841
1042
1043
0044
0049
1046
1847
1048
1049
0058
1011
1052
1013
19054
1058
1056
1057
I05o
1059
1060
1060
1062
1063
1 0615

1069
1006

1069
0070
1071
1072
1073
1074

8.55027E-01
8.85794E-01
8.90583E-01
8.84951E-01
8.98120E-01
9.26559E-01
8.53054E-01
8.45202E-01
8.92275E-01
8.96983E-01
9.23888E-01
9.03130E-01
8.89610E-01
9.08651E-01
9.23001E-01
9.34685E-01
8.808120-01
8.909806-01
8.89848E-01
9.14138E-01
9.172772-01
9.20812E-01
8.90277E-01
8.61549E-01
9.06464E-80
8.76428E-81
8.98159E-01
8.772620-01
8.86444E0-1
9.29766E-01
9.17535E-01
9.15832E-01
9.35707E-01
8.65155E-01
8.84044E-01
8.68562E-0 1
8.88865E-01
8.800880-01
8.869390-01
9.02762E-01
8.64564E-01
9.00696E-01
9.00350E-01
9.00566E-01
8.91664E-01
8.97271-0-1
9.16475E-01
8.97566E-01
8.86673E-01
8.87857E-01
9.22095E-01
9.01253E-01
9.232 57E 01
8.96923E-01
8.97407E-01
9.07315E-01
8.95572E-01
9.07718E-01
9.02544E-01
8.94517E-01
8.877440-01
8.91779E-01
8.81953E-01
8.91379E-01
8.97679E-01
8.77777E 01
8.83846E-01
8.79761E-01
8.97991E-0 1
8.89629E-01
8.66763E-01
8.84214E-01
9.15908E-01
9.21075E-01
8.55317E-01
8.96144E-01
9.08740E-01
8.51237E-01
8.96748E-01
8.54888E-01
8.85638E-01
8.88498E-01
9.04067E-01
8.65492E-01
8.89499E-01
8.95148E-01
9.210110-01

8.79649E 01
8.94670E-01
9.09842E-01
9.12909E-01
9.31263E 01
9.05228E-01
9.4 06802E-01
8.74881 -0- 1
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0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.O0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.008000E00
0.00000E+00
0.000000E00
0.080000E00
0.000080E00
0.000000E00
0.00000E+00
0.00000÷+00
0.000000+00
0.00000E+00
0.00000E+ 00
0.O0000E+00
0.00000E+00
0.0000E+00
0.00000E+06

0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.000000E00
0.000000E00
0.000000E00
0.000000E00
0.000000E00
0O.00000E00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.00000E+00
0.00000E+00
0.00000E+00
0.000OOE00
0.00000E+00
0.00000E+00
0O.0000E+00
0.000000E00
0.00000E+00
0.000000E00
0.000000E00
0.00000E+00
0.000000E00
0.000000E00
0.000000+00
0.000080E00
0.00000E+00
0.00000E+00
0.00000.E00
0.00000E+00
0.000000E00
0.00000E+00
0.000000E00
0.00000E÷00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
8.00000E+00
8.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.0.OO0+00
0 .00080E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.80000E+80
0.00000E+00
0.00000E+00
0.00000E+00
0.80000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000800+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000080E00
0.00000. 00
0.000000E00
0 .00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00

O.00000E+80
0.00000E+00
0.O0000E+00
0.00000+E00
0.00000E+00
0.00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.0000E+00
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1075 8.84275E-01 2.57280E+01 8.96078E-01
1076 8.82604E-01 2.57527E+01 8.96066E-01
1077 9.01255E-01 2.57755E001 8.96070E-01
1078 q.15737E-01 2.57993E201 8.96089E-01
1079 8.98836E-01 2.58232E001 8.96091E-01
1080 8.66644E-01 2.58478E+01 8.96064E-01
1081 8.58190E-01 2.58725E.01 8.96029E-01
1082 8.92714E-01 2.58973E.01 8.960202-01
1083 8.54882E-01 2.59212E001 8.95988E-01
1084 9.02746E-01 2.59448E+01 8.95994E-01
1085 9.08642E-01 2.59678E+01 8.96006E-01
1086 8.88831E-01 2.59917E+01 8.95995E-01
1087 9.28360E-01 2.60145E+01 8.96029E-01
1088 8.89307E-01 2.60392E+01 8.96023E-01
1089 9.13454E-01 2.606300E01 8.96039E-01
1090 9.166730-01 2.60868E+01 8.960582-01
1091 8.744910-01 2.61097E+01 8.96038E-01
1092 9.01690E-01 2.61335E+01 8.96043E-01
1093 8.46123E-01 2.61582E+01 8.959970-01

1094 9.08212E-01 2.61820E+01 8.96006E-01
1095 8.984880-01 2.62058E001 8.960112-01
1096 9.09170E-01 2.62287E+01 8.96023E201
1097 8.906990-01 2.62533E+01 8.96018E-01
1098 8.81684E-01 2.62763E+01 8.96005E201
1099 8.94330E-01 2.63010E+01 8.96003E-01
1100 8.61453E-01 2.632570+01 8.95972E-01
1101 8.77511E-01 2.63495E+01 8.95955E-01
1102 8.965742-01 2.63733E+01 8.95956E201
1103 8.74184E-01 2.63980E+01 8.95936E-01
1104 8.78485E-01 2.64218E+01 8.95920E001
1105 9.01330E-01 2.64465E+01 8.95925E001
1106 9.34887E-01 2.64703E+01 8.95960E-01
1107 8.93618E-01 2.649422+01 8.95958E-01
1108 9.02750E-01 2.65170E+01 8.95964E-01
1109 9.18999E0-1 2.654080+01 8.95985E-01
1110 8.98118E-01 2.65637E+01 8.95987E-01
1111 8.988970-01 2.65875E+01 8.95989E-01
1112 9.08947E-01 2.66113E+01 8.96001E-01
1113 9.26974E-01 2.66352E+01 8.96029E-01
1114 8.71905E-01 2.66590E+01 8.96007E-01
1115 8.96963E-01 2.668270+01 8.96008E-01
1116 8.71165E-01 2.67057E+01 8.95986E-01
1117 8.90311E-01 2.67295E+01 8.95981E-01
1118 8.99518E-01 2.67542E+01 8.95984E-01
1119 8.91354E-01 2.67780E+01 8.95980E-01
1120 9.17347E-01 2.68017E+01 8.95999E-01
1121 8.77721E-01 2.68255E001 8.95983E-01
1122 9.00307E-01 2.68485E+01 8.95986E-01
1123 8.69085E-01 2.68713E+01 8.95962E-01
1124 8.69200E-01 2.68952E001 8.95939E-01
1125 9.31893E-01 2.69180.E01 8.95971E-01
1126 9.03385E-01 2.69427E+01 8.95977E-01
1127 8.59036E-01 2.69660E+01 8.95944E-01
1128 9.04152E-01 2.69903.+01 8.95952E-01
1129 9.12474E-01 2.70132.+01 8.95966E-01
1130 8.60995E-01 2.70378E+01 8.95935E-01
1131 8.71672E-01 2.70627E001 8.95914E-01
1132 9.26681E-01 2.70865E+01 8.95941E-01
1133 8.94016E-01 2.71102E001 8.95939E-01
1134 8.93460E-01 2.71350E001 8.95937E-01
1135 9.08239E-01 2.71578E+01 8.95948E-01
1136 8.627590-01 2.71825E+01 8.95919E-01
1137 8.77150E-01 2.72063E+01 8.95902E-01
1138 9.16201E-01 2.72302E001 8.95920E-01
1139 9.28077E-01 2.72522E+01 8.95948E-01
1140 9.15754E-01 2.72768E+01 8.95966E-01
1141 8.83411E-01 2.72997E+01 8.95955E-01
1142 8.69228E-01 2.73263E+01 8.95931E-01
1143 8.85366E-01 2.73492E+01 8.95922E-01
1144 8.86207E-01 2.737380+01 8.95914E-01
1145 9.06083E-01 2.73968E001 8.95922E-01
1046 8.85198E-01 2.74215E+01 8.95913E-01
1147 9.092870-01 2.74443E+01 8.959250-01
1148 9.23632E-01 2.74682E+01 8.95949E-01
1149 9.00286E-01 2.74920E001 8.959530-01
1150 8.69474E-01 2.75167E+01 8.95930E-01
1151 8.50941E-01 2.75395E+01 8.95891E201
1152 8.59734E-01 2.75652E+01 8.95859E-01
1153 8.876150-01 2.75890E+01 8.95852E-01
1154 8.409250-01 2.761280+01 8.958040-01
1155 8.68554E001 2.76367E.01 8.95781E-01
1156 9.28105E-01 2.765950.01 8.95809E-01
1157 8.83594E-01 2.76833E+01 8.95798E-01
1158 9.12399E-01 2.77062E001 8.95812E-01
1159 9.17283E-01 2.772900,01 8.95831E-01
1160 8.97163E-01 2.77520E001 8.958322-01
1161 9.029690-01 2.77757E.01 8.958380-01
1162 8.64871E-01 2.77995E001 8.958120-01
1163 8.51225E-01 2.78243÷0,1 8.95773E-01
1164 9.140450-01 2.78480E+01 8.95789E-01
1165 9.02196E-01 2.78710E.01 8.95794E-01
1166 8.64393E-01 2.789480+01 8.95767E-01
1167 8.72484E-01 2.79185E001 8.95747E-01
1168 9.08082E-01 2.794150+01 8.95758E-01
1169 8.618820-01 2.79662E+01 8.95729E-01
1170 8.85325E-01 2.79900E+01 8.95720E-01
1171 8.91575E-01 2.80128E+01 8.95717E-01
1172 8.73048E-01 2.80367E+01 8.95697E-01
1173 8.626562-01 2.80595E+01 8.95669E-01
1174 8.58240E-01 2.80852E+01 8.95637E-01
1175 9.06722E-01 2.81090E+01 8.95646E-01
1176 9.05635E-01 2.81328E+01 8.956552-01
1177 9.41449E-01 2.81557E+01 8.95694E-01
1178 8.96015E-01 2.81785E+01 8.95694E-01
1179 9.18680E-01 2.820332+01 8.95714E-01
1160 9.09530E-01 2.82270E+01 8.95725E-01
1181 9.22157E-01 2.82518E+01 8.957480-01
1182 9.177190-01 2.82755E+01 8.95707E-01
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7.39146E-04
7.38564E-04
7.378922-04
7.37433E-04
7.367520-04
7.36575E-04
7.36729E-04
7.36053E-04
7.36356E-04
7.35702E-04
7.35115E-04
7.34466E-04
7.34395E-04
7.33744E-04
7.33244E-04
7.32816E-04
7.324100-04
7.317560-04
7.32516E-04
7.31930E-04
7.312640-04
7.306940-04
7.30042E-04
7.29493E-04
7.28830E-04
7.28845E-04
7.28375E-04
7.27713E-04
7.27321E-04
7.26833E-04
7.26190E-04
7.26390E-04
7.25735E-04
7.25101E-04
7.24748E-04
7.24097E-04
7.23448E-04
7.228900-04
7.22777E-04
7.224530-04
7.21804E-04
7.21500E-04
7.20871E-04
7.202322-04
7.19599E-04
7.19209E-04
7.18751E-04
7.18120E-04
7.17880E-04
7.17636E-04
7.177110-04
7.17103E-04
7.17217E-04
7.16617E-04
7.16131E-04
7.16167E-04
7.15855E-04
7.157402-04
7.15109E-04
7.14480E-04
7.13932E-04
7.13902E-04
7.13464E-04
7.130600-04
7.129942-04
7.125792-04
7.12039E-04
7.11800E-04
7.11236E-04
7.10664E-04
7.10098E-04
7.09539E-04
7.090150-04
7.08809E-04
7.08200E-04
7.07959E-04
7.08426E-04
7.08507E-04
7.079282-04
7.089182-04
7.08697E-04
7.08637E-04
7.08102E-04
7.07635E-04
7.07266E-04
7.06656E-04
7.06073E-04
7.05969E-04
7.06405E-04
7.05972E-04
7.05386E-04
7.05296E-04
7.04974E-04
7.04449E-04
7.04443E-04
7.03896E-04
7.03303E-04
7.02968E-04
7.02934E-04
7.03060E-04
7.02524E-04
7.01977E-04
7.02461E-04
7.01863E-04
7.01539E-04
7.01041E-04
7.00805E-04
7.00458E-04

0.00000.E00 0.00000E+00
0.000002+00 0.00000E+00
0.00000+E00 0.000000E00
0.00000+E00 0.00000.E00
0.00000E+00 0.00000,E00
0.O0000E+00 0.00000E+00
0.00002E+00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000.E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+90 0.00000E 00
0.00000E+00 0.00000E+00
0.00000E+00 0.000000E00
0.00000E+00 0.000000E00
0.000002+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000002+00 0.00000E+00
0.00000E+00 0.00000E+00
0.O0000E+00 0.00000E+00
0.00000.E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000002+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000002+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000002+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.O0000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E÷00
0.00000E+00 0.000002+00
0.00000E+00 0.O0000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000+E00
0.000002+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000+E00
0.00000E+00 0.00000+E00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000+E00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000+E00
0.00000E+00 0.00000+E00
0.00000E+00 0.O0000E+00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000+E00
0.00000E+00 0.00000E+00
0.00000+E00 0.00000E+00
0O.0000E+00 0.00000E+00
0.000002E00 0.00000E+00
0.00000E+00 0.00000E+00
0.O0000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000+E00 0.00000E+00
0.000000+00 0.00000E+00
0.00000.E00 0.00000E+00
0 00000E+00 0.00000E+00
0.00000.E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000.E00 0.00000E+00
0.000000+00 0.00000E+00
0.00000+E00 0.000002+00
0.00000+E00 0.00000E+00
0.000000+00 0.00000E+00
0.00000+E00 0O.0000E+00
0.00000E+00 0.00000E+00
0.000000E00 0.000002+00
0.00000+E00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000£+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000+E00 0.00000E+00
0.000002+00 '0.000002+09
0.00000E+00 0.00000E+00
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1183
1184
1185
1186
1187
1188
1189
1190
1191
1192

1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203

8.68359E-
9.04160E
9. 23835E-
9.16994E-
9.20446E-
9.080312
9.274414-
8.84641E-
9.12230E-
9.27426E-
8.89833E-
9.277132E
9.52418E
8.74577B.
8.51631E-
8.98460E-
8.77306E-
9.21877E-
8.84406E-
9.26636E.
9.09364E

0o
091
0 1
01
0 1
0 1
0 1
0 1
0 1
01
01
01
01
01
01
01
01
01
01
01
0 1

2.82993E+01
2.832322+01
2 83470E 01
2.83708E+01
2.83955E201
2.84183E+01
2.844222+01
2.84668E+01
2.84917E+01
2.85145E+01
2.81373E+01
2.85603E+01
2.85840E+01
2.86078E+01
2.86317E+01
2.86555E+01
2.86802E+01
2.87040E+01
2.87287E+61
2.87517E+01
2.877532+01

8.95743E-01
8.95750E-01
8.95774E-01
8.95792E-01
8.95813E-01
8.958232-01
8.95850E-01
8.95840E-01
8.95854E-01
8.95881E-01
8.95876E-01
8.95902E-01
8.95950E-01
8.95932E-01
8.95895E-01
8.95897E-01
8.95881E-01
8.95903E-01
8.95893E-01
8.95919E-01
8.95930E-01

7.00250E-04
6.99693E-04
6.99104E-04
6.99143E-04
6.98863E-04
6.98349E-04
6.98269E-04
6.97745E-04
6.97294E-04
6.97213E-04
6.96641E-04
6.96573E-04
6.97599E-04
6.97245E-04
6.97647E-04
6.97066E-04
6.96657E-04
6.96413E-04
6.95898E-04
6.95790E-04
6.95300E-04

0.00909E+00
0.00000E+00
0.000004E00
0.000020E00
0.00000E+00
0.00000E200

0.00000E200

0 - 008032. 000.000002+00

0.00000E+00
0.00000E+00
0.00002E+00
0.000002+00
0.00000E+00
0.00000+E00
90002OE+900
0.90000E+00
0.000002+009.00000E+000. O00OOE+OO
0.00002E+00
0.0000E0+00

0.00000E+00
0.00000E200
0.0000OE+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.000002+00
0O.0000E+00
0. 00000+00
0.00000E+00
0.00009+E00
0O.0000E+00
0.00000+E00
0.00002E+00
0.000000E00
0.00000E+00
0.00000+E00
0.O0800E+00
0.000002+00
0.00000E+00

KE140 MESSAGE NUMBER K5-123

NAC International

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME = 1.45824E-04 + OR - 1.69663E-07 GENERATION TIME
NU BAR = 2.41915E+00 + OR - 3.80479E-06 AVERAGE FISSION GROUP

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION

9.91010E-05 + OR
2.45928E+01 * OR
3.06273E-02 + OR

1.05326E-07
2.26697E-03
6.87042E-05

NO. OF INITIAL
GENERATIONS

SRKIPPED

3

4

6

8

9

10

11

12

17

22

27

32

37

42

47

52

57

62

67

72

77

82

87

92

AVERAGE
K-EFFECTIVE

0.89596 OR

0.89597 OR

0.89596 + OR

0.89594 + OR

0.89592 + OR

0.89591 . OR

0.89589 + OR

0.89587 + OR

0.89587 + OR

0.89590 + OR

0.89583 + OR

0.89583 + OR

0.89588 + OR

0.89587 + OR

0.89587 + OR

0.89592 + OR

0.89588 + OR

0.89588 + OR

0.89585 + OR

0.89590 + OR

0.89586 + OR

0.89580 + OR

0.89584 + OR

0.89590 + OR

0.89588 , OR

0.89594 + OR

DEVIATION

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0 0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00071

0.00071

0.00071

0.00071

0.00071

0.00071

0.00071

0.00072

0.00072

0.00072

0.00072

67 PER CENT
CONFIDENCE INTERVAL

0.89526 TO 0.89665

0.89528 TO 0.89667

0.89527 TO 0.89666

0.89524 TO 0.89664

0.89523 TO 0.89662

0.89522 TO 0.89661

0.89519 TO 0.89659

0.89517 TO 0.89657

0.89517 TO 0.89657

0.89520 TO 0.89660

0.89513 TO 0.89653

0.89513 TO 0.89653

0.89518 TO 0.89658

0.89517 TO 0.89658

0.89517 TO 0.89657

0.89522 TO 0.89663

0.89517 TO 0.89658

0.89517 TO 0.89659

0.89514 TO 0.89656

0.89519 TO 0.89661

0.89515 TO 0.89658

0.89508 TO 0.89651

0.89512 TO 0.89655

0.89518 TO 0.89662

0.89516 TO 0.89660

0.89522 TO 0.89667

95 PER CENT
CONFIDENCE INTERVAL

0.89457 TO 0.89735

0.89458 TO 0.89736

0.89457 TO 0.89736

0.89455 TO 0.89733

0.89453 TO 0.89732

0.89452 TO 0.89731

0.89450 TO 0.89729

0.89447 TO 0.89727

0.89447 TO 0.89726

0.89450 TO 0.89730

0.89443 TO 0.89722

0.89443 TO 0.89723

0.89448 TO 0.89728

0.89447 TO 0.89728

0.89446 TO 0.89728

0.89451 TO 0.89734

0.89446 TO 0.89729

0.89446 TO 0.89730

0.89443 TO 0.89727

0.89447 TO 0.89733

0.89443 TO 0.89729

0.89437 TO 0.89723

0.89440 TO 0.89727

0.89446 TO 0.89734

0.89444 TO 0.89732

0.89450 TO 0.89739

99 PER CENT
CONFIDENCE INTERVAL

0.89387 TO 0.89804

0.89388 TO 0.89806

0.89388 TO 0.89805

0.89385 TO 0.89803

0.89383 TO 0.89801

0.89382 TO 0.89801

0.89380 TO 0.69798

0.89378 TO 0.89796

0.89377 TO 0.89796

0.89380 TO 0.89799

0.89373 TO 0.89792

0.89374 TO 0.89793

0.89378 TO 0.89798

0.89376 TO 0.89799

0.89376 TO 0.89798

0.89380 TO 0.89804

0.89375 TO 0.89800

0.89375 TO 0.89801

0.89372 TO 0.89798

0.89376 TO 0.89804

0.89372 TO 0.89801

0.89365 TO 0.89794

0.89369 TO 0.89799

0.89374 TO 0.89806

0.89372 TO 0.89804

0.89378 TO 0.89811

100IBE1 OF
HISTORIES

1200000

1199000

1198000

1197000

1196000

1195000

1194000

1193000

1192000

1191000

1186000

1181000

1176000

1171000

1166000

1161000

1156000

1151000

1146000

1141000

1136000

1131000

1126000

1121000

1116000

1111000
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NO. OF INITIAL
GENERATIONS

SKIPPED

97

102

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

182

187

192

197

202

207

212

217

222

227

AVERAGE
K-EFFECTIVE DEVIATION

0.89589 + OR 0.00072

0.89584 + OR 0.00073

0.89577 + OR 0.00073

0.89577 + OR 0.00073

0.89578 + OR 0.00073

0.89571 + OR 0.00073

0.89584 + OR 0.00073

0.89590 . OR 0.00074

0.89592 . OR 0.00074

0.89592 + OR 0.00074

0.89600 + OR 0.00074

0.89593 + OR 0.00074

0.89584 + OR 0.00075

0.89583 + OR 0.00075

0.89583 + OR 0.00075

0.89586 + OR 0.00075

0.89578 + OR 0.0007r

0.89584 + OR 0.00076

0.89581 + OR 0.00076

0.89592 + OR 0.00076

0.89590 + OR 0.00076

0.89589 * OR 0.00076

0.89595 + OR 0.00077

0.89593 + OR 0.00077

0.89597 + OR 0.00077

0.89601 + OR 0.00077

0.89601 + OR 0.00077

67 PER CENT
CONFIDENCE INTERVAL

0.89517 TO 0.89662

0.89511 TO 0.89656

0.89504 TO 0.89650

0.89504 TO 0.89650

0.89504 TO 0.89651

0.89498 TO 0.89645

0.89511 TO 0.89658

0.89516 TO 0.89663

0.89518 TO 0.89665

0.89518 TO 0.89666

0.89526 TO 0.89674

0.89519 TO 0.89668

0.89509 TO 0.89658

0.89508 TO 0.89658

0.89508 TO 0.89658

0.89511 TO 0.89661

0.89502 TO 0.89654

0.89508 TO 0.89660

0.89505 TO 0.89657

0.89515 TO 0.89668

0.89513 TO 0.89666

0.89512 TO 0.89665

0.89518 TO 0.89672

0.89516 TO 0.89670

0.89520 TO 0.89675

0.89523 TO 0.89678

0.89524 TO 0.89678

95 PER CENT
CONFIDENCE INTERVAL

0.89445 TO 0.89734

0.89438 TO 0.89729

0.89432 TO 0.89722

0.89431 TO 0.89723

0.89431 TO 0.89724

0.89425 TO 0.89718

0.89438 TO 0.89731

0.89443 TO 0.89737

0.89444 TO 0.89739

0.89444 TO 0.89740

0.89451 TO 0.89748

0.89444 TO 0.89742

0.89434 TO 0.89733

0.89433 TO 0.89733

0.89433 TO 0.89733

0.89435 TO 0.89737

0.89426 TO 0.89729

0.89432 TO 0.89736

0.89429 TO 0.89733

0.89439 TO 0.89744

0.89437 TO 0.89742

0.89436 TO 0.89742

0.89442 TO 0.89748

0.89440 TO 0.89747

0.89443 TO 0.89752

0.89446 TO 0.89755

0.89446 TO 0.89755

99 PER CENT
CONFIDENCE INTERVAL

0.89372 TO 0.89807

0.89366 TO 0.89801

0.89359 TO 0.89795

0.89358 TO 0.89796

0.89358 TO 0.89797

0.89352 TO 0.39791

0.89364 TO 0.89804

0.89369 TO 0.89810

0.89370 TO 0.89813

0.89369 TO 0.89814

0.89377 TO 0.89823

0.89370 TO 0.89817

0.89360 TO 0.89807

0.89358 TO 0.89808

0.89358 TO 0.89808

0.89360 TO 0.89812

0.89351 TO 0.89805

0.89357 TO 0.89811

0.89353 TO 0.89809

0.89363 TO 0.89820

0.89360 TO 0.89819

0.89359 TO 0.89818

0.89365 TO 0.89825

0.89363 TO 0.89824

0.89366 TO 0.89829

0.89369 TO 0.89832

0.89369 TO 0.89833

NUMBER OF
HISTORIES

1106000

1101000

1096000

1091000

1086000

1081000

1076000

1071000

1066000

1061000

1056000

1051000

1046000

1041000

1036000

1031000

1026000

1021000

1016000

1011000

1006000

1001000

996000

991000

986000

981000

976000
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NO. OF INITIAL
GENERATIONS

SKIPPED

232

237

242

247

252

257

262

267

272

277

282

287

292

297

302

307

312

317

322

327

332

337

342

347

352

357

362

AVERAGE

K-EFFECTIVE

0.89598 ÷ OR

0.89591 + OR

0.89598 + OR

0.89602 + OR

0.89603 + OR

0.89596 + OR

0.89599 + OR

0.89602 + OR

0.89593 + OR

0.89606 OR

0.89612 + OR

0.89623 * OR

0.89618 + OR

0.89617 + OR

0.89610 + OR

0.89602 + OR

0.89599 + OR

0.89608 + OR

0.89600 + OR

0.89599 + OR

0.89603 + OR

0.89599 + OR

0.89613 + OR

0.89615 + OR

0.89620 + OR

0.89613 + OR

0.89606 + OR

67 PER CENT
DEVIATION CONPIDENCE INTERVAL

0.00077

0.00078

0.00078

0.00078

0.00078

0.00078

0.00079

0.00079

0.00079

0.00079

0.00080

0.00080

0.00080

0.00080

0.00080

0.00081

0.00081

0.00081

0.00082

0.00082

0.00082

-060083

0.00083

0.00083

0.00083

0-00083

0.00084

0.69521 TO 0.89676

0.89513 TO 0.89669

0.89520 TO 0.89676

0.89524 TO 0.89680

0.89525 TO 0.89681

0.89517 TO 0.89674

0.89521 TO 0.89678

0.89523 TO 0.89682

0.89514 TO 0.89673

0.89526 TO 0.89685

0.89533 TO 0.89692

0.89543 TO 0.89703

0.89538 TO 0.89698

0.89537 TO 0.89697

0.89530 TO 0.89690

0.89522 TO 0.89683

0.89518 TO 0.89680

0.89526 TO 0.89689

0.89518 TO 0.89681

0.89517 TO 0.89681

0.89521 TO 0.89685

0.89517 TO 0.89682

0.89530 TO 0.89695

0.89532 TO 0.89698

0.89537 TO 0.89703

0.89529 TO 0.89696

0.89523 TO 0.89690

95 PER CENT

CONFIDENCE INTERVAL

0.89443 TO 0.89753

0.89435 TO 0.89746

0.89442 TO 0.89754

0.89446 TO 0.89759

0.89447 TO 0.89759

0.89439 TO 0.89752

0.89442 TO 0.89757

0.89444 TO 0.89761

0.89435 TO 0.89752

0.89447 TO 0.89765

0.89453 TO 0.89772

0.89463 TO 0.89783

0.89458 TO 0.89778

0.89457 TO 0.89777

0.89449 TO 0.89771

0.89441 TO 0.89764

0.89437 TO 0.89761

0.89445 TO 0.89770

0.89437 TO 0.89763

0.89435 TO 0.89763

0.89439 TO 0.89768

0.89434 TO 0.89764

0.89447 TO 0.89778

0.89449 TO 0.89781

0.89453 TO 0.89786

0.89446 TO 0.89779

0.89439 TO 0.89774

99 PER CENT NUMRER OF
CONFIDENCE INTERVAL HISTORIES

0.89366 TO 0.89831

0.89358 TO 0.89824

0.89365 TO 0.89832

0.89368 TO 0.89837

0.89368 TO 0.89838

0.89360 TO 0.89831

0.89363 TO 0.89836

0.89365 TO 0.89840

0.89355 TO 0.89831

0.89367 TO 0.89844

0.89373 TO 0.89851

0.89383 TO 0.89863

0.89378 TO 0.89858

0.89376 TO 0.89857

0.89369 TO 0.89851

0.89360 TO 0.89844

0.89356 TO 0.89842

0.89364 TO 0.89852

0.89355 TO 0.89845

0.89353 TO 0.89845

0.89356 TO 0.89850

0.89352 TO 0.89847

0.89365 TO 0.89861

0.89366 TO 0.89864

0.89370 TO 0.89870

0.89362 TO 0.89863

0.89355 TO 0.89858

971000

966000

961000

956000

951000

946000

941000

936000

931000

926000

921000

916000

911000

906000

901000

896000

891000

886000

881000

876000

871000

866000

861000

856000

851000

846000

841000
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NO. OF INITIAL
GENERATIONS

SKIPPED

367

372

377

382

387

392

397

402

407

412

417

422

427

432

437

442

447

452

457

462

467

472

477

482

487

492

AVERAGE
K-EFFECTIVE

0.89615 + OR

0.89620 + OR

0.89623 * OR

0.89617 + OR

0.89621 + OR

0.89604 + OR

0.89602 * OR

0.89597 + OR

0.89583 + OR

0.89579 + OR

0.89577 + OR

0.89565

0.89565

0.89554

0.89540

0.89547

0.89553

0.89555

0.89545

0.89548

0.89549

0.89552

0.89556

0.89560

0.89559

0.89556

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

DEVIATION

- 0.00084

0.00084

0.00084

0.00085

0.00085

0.00085

0.00085

0.00085

0.00085

0.00086

0.00086

0.00086

0.00086

0.00087

0.00086

0.00086

0.00087

0.00087

0.00088

0.00088

0.00089

0.00089

0.00090

0.00090

0.00090

0.00090

67 PER CENT
CONFIDENCE INTERVAL

0.89531 TO 0.89699

0.89536 TO 0.89704

0.89539 TO 0.89707

0.89532 TO 0.89702

0.89535 TO 0.89706

0.89519 TO 0.89689

0.89517 TO 0.89687

0.89512 TO 0.89683

0.89498 TO 0.89669

0.89494 TO 0.89665

0.89491 TO 0.89663

0.89479 TO 0.89651

0.89479 TO 0.89652

0.89467 TO 0.89640

0.89454 TO 0.89626

0.89461 TO 0.89633

0.39466 TO 0.89639

0.89468 TO 0.89642

0.89457 TO 0.89632

0.89460 TO 0.89636

0.89461 TO 0.89638

0.89462 TO 0.89641

0.89466 TO 0.89646

0.89470 TO 0.89650

0.89469 TO 0.89649

0.89465 TO 0.89646

95 PER CENT
CONFIDENCE INTERVAL

0.89447 TO 0.89784

0.89452 TO 0.89788

0.89454 TO 0.89792

0.89448 TO 0.89787

0.89450 TO 0.89791

0.89433 TO 0.89774

0.89432 TO 0.89772

0.89426 TO 0.89768

0.89412 TO 0.89754

0.89408 TO 0.89751

0.89405 TO 0.89749

0.89393 TO 0.89737

0.89393 TO 0.89738

0.89380 TO 0.89727

0.89368 TO 0.89712

0.89374 TO 0.89720

0.89379 TO 0.89726

0.89381 TO 0.89730

0.89369 TO 0.89720

0.89372 TO 0.89725

0.89372 TO 0.89726

0.89373 TO 0.89730

0.89377 TO 0.89736

0.89380 TO 0.89740

0.89379 TO 0.89739

0.89375 TO 0.89737

0.89362 TO 0.89724

99 PER CENT
CONFIDENCE INTERVAL

0.89363 TO 0.89868

0.89368 TO 0.89873

0.89370 TO 0.89876

0.89363 TO 0.89871

0.89365 TO 0.89876

0.89348 TO 0.89859

0.89347 TO 0.89857

0.89341 TO 0.89854

0.89327 TO 0.89839

0.89322 TO 0.89837

0.89319 TO 0.89835

0.89307 TO 0.89823

0.89307 TO 0.89824

0.89294 TO 0.89813

0.89282 TO 0.89798

0.89288 TO 0.89806

0.89292 TO 0.89813

0.89293 TO 0.89817

0.89282 TO 0.89808

0.89284 TO 0.89813

0.89283 TO 0.89815

0.89284 TO 0.89819

0.89287 TO 0.89825

0.89290 TO 0.89830

0.89288 TO 0.89829

0.89284 TO 0.89827

0.89271 TO 0.89814

NUMBER OF
HISTORIES

836000

831000

826000

821000

816000

811000

806000

801000

796000

791000

786000

781000

776000

771000

766000

761000

756000

751000

746000

741000

736000

731000

726000

721000

716000

711000

706000497 0.89543 + OR - 0.00091 0.89452 TO 0.89633
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NO. OF INITIAL
GENERATIONS

SKI PPED

502

507

512

517

522

527

532

537

542

547

552

557

562

567

572

577

582

587

592

597

602

607

612

617

622

627

632

AVERAGE
K-EFFECTIVE DEVIATION

0.89538 + OR 0.00091

0.89538 + OR 0.00092

0.89527 + OR 0.00092

0.89534 + OR 0.00092

0.89538 . OR 0.00092

0.89522 + OR 0.00093

0.89522 + OR 0.00093

0.89528 + OR 0.00093

0.89533 , OR 0.00094

0.89533 + OR 0.00094

0.89547 + OR 0.00094

0.89543 + OR 0.00095

0.89553 + OR 0.00095

0.89541 + OR 0.00096

0.89553 + OR 0.00096

0.89536 + OR 0.00097

0.89521 + OR 0.00097

0.89514 + OR 0.00097

0.89520 + OR 0.00098

0.89530 + OR 0.00098

0.89534 + OR 0.00099

0.89521 + OR 0.00099

0.89507 + OR 0.00100

0.89507 + OR 0.00100

0.89512 + OR 0.00101

0.89508 + OR 0.00102

0.89517 + OR 0.00102

67 PER CENT
CONFIDENCE INTERVAL

0.89447 TO 0.89629

0.89447 TO 0.89630

0.89435 TO 0.89619

0.89442 TO 0.89626

0.89445 TO 0.89630

0.89429 TO 0.89615

0.89429 TO 0.89615

0.89435 TO 0.89621

0.89440 TO 0.89627

0.89439 TO 0.89627

0.89453 TO 0.89641

0.89448 TO 0.89638

0.89458 TO 0.89649

0.89445 TO 0.89636

0.89457 TO 0.89049

0.89439 TO 0.89632

0.89425 TO 0.89618

0.89416 TO 0.89611

0.89423 TO 0.89618

0.89432 TO 0.89629

0.89436 TO 0.89633

0.89422 TO 0.89620

0.89407 TO 0.89607

0.89407 TO 0.89607

0.89411 TO 0.89613

0.89407 TO 0.89610

0.89415 TO 0.89619

95 PER CENT
CONFIDENCE INTERVAL

0.89356 TO 0.89721

0.89355 TO 0.89722

0.89343 TO 0.89711

0.89350 TO 0.89718

0.89353 TO 0.89723

0.89336 TO 0.89707

0.89336 TO 0.89708

0.89342 TO 0.89714

0.89346 TO 0.89720

0.89345 TO 0.89721

0.89359 TO 0.89736

0.89354 TO 0.89732

0.89363 TO 0.89744

0.89349 TO 0.89732

0.89361 TO 0.89745

0.89343 TO 0.89729

0.89328 TO 0.89715

0.89319 TO 0.89708

0.89325 TO 0.89716

0.89334 TO 0.89727

0.89337 TO 0.89732

0.89323 TO 0.89719

0.89308 TO 0.89706

0.89307 TO 0.89707

0.89310 TO 0.89713

0.89305 TO 0.89711

0.89312 TO 0.89721

99 PER CENT
CONFIDENCE INTERVAL

0.89265 TO 0.89812

0.89264 TO 0.89813

0.89251 TO 0.89803

0.89257 TO 0.89810

0.89261 TO 0.89815

0.89244 TO 0.89800

0.89243 TO 0.89801

0.89249 TO 0.89807

0.89253 TO 0.89814

0.89251 TO 0.89815

0.89265 TO 0.89830

0.89259 TO 0.89827

0.89268 TO 0.89839

0.89254 TO 0.89828

0.89264 TO 0.89841

0.89246 TO 0.89825

0.89231 TO 0.89811

0.89221 TO 0.89806

0.89227 TO 0.89814

0.89235 TO 0.89826

0.89238 TO 0.89831

0.89223 TO 0.89818

0.89208 TO 0.89806

0.89207 TO 0.89807

0.89210 TO 0.89814

0.89204 TO 0.89813

0.89210 TO 0.89823

NUMBER OF
HISTORIES

701000

696000

691000

686000

681000

676000

671000

666000

661000

656000

651000

646000

641000

636000

631000

626000

621000

616000

611000

606000

601000

596000

591000

586000

581000

576000

571000
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NO. OF INITIAL
GENERATIONS

SKIPPED

637

642

647

652

657

662

667

672

677

682

687

692

697

702

707

712

717

722

727

732

737

742

747

752

757

762

767

AVERAGE
K-EFFECTIVE

0.89544 , OR

0.89559 + OR

0.89560 * OR

0-89560 + OR

0.89578 . OR

0.89588 + OR

0.89581 + OR

0.89578 + OR

0.89591 + OR

0.89595 + OR

0.89587 + OR

0-89584 + OR

0.89563 + OR

0.89550 + OR

0.89539 * OR

0.89535 + OR

0.89524 + OR

0.89524 + OR

0.89515 + OR

0.89511 + OR

0.89499 + OR

0.89484 + OR

0.89482 + OR

0.89460 + OR

0.89466 + OR

0.89449 + OR

0.89422 + OR

DEVIATION

0.00102

0.00102

0.00103

0.00104

0.00104

0.00105

0.00105

0.00106

0.00106

0.00107

0.00108

0.00108

0.00109

0.00109

0.00110

0.00111

0.00111

0.00112

0.00113

0.00113

0.00114

0.00114

0.00115

0.00115

0.00115

0.00115

0.00115

67 PER CENT
CONFIDENCE INTERVAL

0.89442 TO 0.89646

0.89457 TO 0.89661

0.89457 TO 0.89663

0.89456 TO 0.89664

0.89474 TO 0.89682

0.89483 TO 0.89693

0.89475 TO 0.89686

0.89472 TO 0.89684

0.89484 TO 0.89697

0.89487 TO 0.89702

0.89479 TO 0.89695

0.89476 TO 0.89692

0.89454 TO 0.89671

0.89441 TO 0.89659

0.89429 TO 0.89649

0.89425 TO 0.89646

0.89413 TO 0.89635

0.89412 TO 0.89636

0.89403 TO 0.89628

0.89398 TO 0.89624

0.89385 TO 0.89613

0.89370 TO 0.89599

0.89367 TO 0.89596

0.89345 TO 0.89575

0.89351 TO 0.89582

0.89333 TO 0.89564

0.89306 TO 0.89537

95 PER CENT
CONFIDENCE INTERVAL

0.89340 TO 0.89748

0.89354 TO 0.89763

0.89354 TO 0.89766

0.89352 TO 0.89768

0.89370 TO 0 89786

0.89378 TO 0.89798

0.89370 TO 0.89792

0.89366 TO 0.89790

0.89378 TO 0.89804

0.89380 TO 0.89809

0.89371 TO 0.89803

0.89367 TO 0.89800

0.89345 TO 0.89780

0.89332 TO 0.89768

0.89320 TO 0.89759

0.89314 TO 0.89757

0.89301 TO 0.89746

0.89301 TO 0.89748

0.89290 TO 0.89741

0.89284 TO 0.89737

0.89271 TO 0.89726

0.89256 TO 0.89713

0.89252 TO 0.89711

0.89230 TO 0.89690

0.89235 TO 0.89697

0.89218 TO 0.89680

0.89191 TO 0.89653

99 PER CENT
CONFIDENCE INTERVAL

0.89239 TO 0.89849

0.89252 TO 0.89865

0.89251 TO 0.89869

0.89248 TO 0.89871

0.89265 TO 0.89890

0.89273 TO 0.89903

0.89265 TO 0.89897

0.89260 TO 0.89896

0.89272 TO 0.89910

0.89272 TO 0.89917

0.89263 TO 0.89911

0.89259 TO 0.89909

0.89237 TO 0.89888

0.89223 TO 0.89877

0.89210 TO 0.89868

0.89203 TO 0.89867

0.89190 TO 0.89857

0.89189 TO 0.89860

0.89177 TO 0.89854

0.89171 TO 0.89850

0.89158 TO 0.89840

0.89141 TO 0.89828

0.89137 TO 0.89826

0.89115 TO 0.89806

0.89120 TO 0.89812

0.89103 TO 0.89795

0.89075 TO 0.89768

NUMBER OF
HISTORIES

566000

561000

556000

551000

546000

541000

536000

531000

526000

521000

516000

511000

506000

501000

496000

491000

486000

481000

476000

471000

466000

461000

456000

451000

446000

441000

436000
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NO. OF INITIAL
GENERATIONS

SKIPFPED

772

?777

782

787

792

797

802

807

812

817

822

827

832

837

842

847

852

817

882

887

872

877

882

887

892

897

902

AVER9AGE
V_-EFFECTIVE

0.89444

0.89410

0.89446

0.89428

0.89416

0.89403

0.89405

0.89426

0.89400

0.89393

0.89377

0.89366

0.89360

0.89334

0.89341

0.89331

0.893 19

0.89310

0.89291

0.89289

0.89288

8.89268

0.89282

8.89270

0 .89265

0.89307

0.89297

" OR

" OR

" 08

00O

OR0

*OR

+ OR

*OR

*OR

*OR

OR

"OR

"OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

"OR

" OR

87 PER CENT
DEVIATION CON4FIDENCE INTERVAL

0.00116 0.89328 TO 8.89580

-0.00117 0.89333 TO 0.89566

0.00118 0.89328 TO 0.88563

0.00118 0.89307 TO 0.88543

0.00119 0.89297 TO 0.89535

0.00120 0.89283 TO 0.89522

0.00119 0.89285 TO 0.89524

0.00120 0.89306 TO 0.89547

0.00120 0.89280 TO 0.89520

0.00121 0.89272 TO 0.89513

0.00121 0.89256 TO 0.89498

0.00122 0.89244 TO 0.89489

0.00123 0.89237 TO 0.89483

0.00124 0.89210 TO 0.89458

0.00124 0.89217 TO 0.89465

0.00125 0.89206 TO 0.894S6

0.00128 0.89193 TO 0.89446

0.00128 0.89182 TO 0.89438

0.00129 0.89162 TO 0.89419

0.00130 0.89139 TO 0.89400

0.00131 0.89135 TO 0.89397

0.00131 0.89137 TO 0.89400

0.00131 0.89151 TO 0.89413

0.00133 0.89136 TO 0.89403

0.00134 0.89130 TO 0.89399

0.00135 0.88172 TO 0.89442

0.00138 0.89162 TO 0.89433

95 PER CENT
CONFI DENCE INTERVAL

0.89213 TO 0.89676

0.89216 TO 0.89683

0-89210 TO 0.89681

0.89189 TO 0.89661

0.89178 TO 0.89654

0.89163 TO 0.89642

0.89166 TO 0-89643

0.89186 TO 0.89667

0.89160 TO 0.89640

0.89151 TO 0.89634

0.89136 TO 0.89619

0.89122 TO 0.89611

0.89114 TO 0.89606

0.89086 TO 0.89582

0.89093 TO 0.89589

0.89081 TO 0.89581

0.89067 TO 0.89572

0.89055 TO 0.89566

0.89033 TO 0.89548

0.89009 TO 0.89530

0.89004 TO 0.89528

0.89006 TO 0.89531

0.89019 TO 0.89545

0.89003 TO 0.89536

0.88996 TO 0.89533

0.89038 TO 0.89576

0.89026 TO 0.89569

99 PER CENT
CONFIDENCE INTERVAL

0.89097 TO 0.89792

0.89100 TO 0.89800

0.89093 TO 0.89799

0.89070 TO 0.89779

0.89059 TO 0.89773

0.89043 TO 0.89762

0.89047 TO 0.89762

0.89066 TO 0.89787

0.89040 TO 0.89'760

0.89030 TO 0.89755

0.89015 TO 0.89739

0.89000 TO 0.89733

0.88991 TO 0.89729

0.88963 TO 0.89705

0.88969 TO 0.89713

0.88956 TO 0.89706

0.88941 TO 0.89698

0.88927 TO 0.89694

0.88904 TO 0.89677

0.88878 TO 0.89661

0.88873 TO 0.89659

0.88875 TO 8.89662

0.88888 TO 0.89676

0.88870 TO 0.89669

0.88862 TO 0.89667

0.88903 TO 0.89711

0.88890 TO 0.89705

NUMBER OF
HISTORIES

431000

426000

421000

4168000

411000

406000

401000

396000

391000

386000

381000

376000

3'7100 0

366000

361000

356000

351000

3468000

341000

3368000

331000

326008

321000

316000

311000

306000

301000
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NO. OF INITIAL
GENERATIONS

SKIPPED

907

912

917

922

927

932

937

942

947

952

957

962

967

972

977

982

987

992

997

1002

1007

1012

1017

1022

1027

1032

1037

AVERAGE
K-EFFECTIVE DEVIATION

0.89324 * OR 0.00136

0.89313 * OR 0.00136

0.89323 + OR 0.00138

0.89328 + OR 0.00139

0.89372 + OR 0.001311

0-89404 + OR 0.00140

0.89490 + OR 0.00139

0.89447 * OR 0.00141

0.89431 *OR 0.00143

0.89445 + OR 0.00144

0.89436 , OR 0.00143

0-89417 + OR 0.00145

0.89435 + OR 0.00146

0.89429 + OR 0.00148

0.89456 + OR 0.00148

0.89417 + OR 0.00149

0.89406 + OR 0.00152

0.89413 + OR 0.00154

0.89395 + OR 0.00156

0.89395 + OR 0.00157

0.89419 + OR 0.00160

0.89408 + OR 0.00164

0.89387 + OR 0.00167

0.89355 + OR 0.00171

0.89344 + OR 0.00176

0.89359 + OR 0.00180

0.89390 + OR 0.00185

67 PER CENT
CONFIDENCE INTERVAL

0.89188 TO 0.89460

0.89177 TO 0.89449

0.89185 TO 0.89461

0.89189 TO 0.89468

0.89233 TO 0.89512

0.89264 TO 0.89544

0.89311 TO 0.89589

0.89306 TO 0.89588

0.89288 TO 0.89574

0.89301 TO 0.89589

0.89293 TO 0.89579

0.89273 TO 0.89562

0.89290 TO 0.89581

0.89281 TO 0.89577

0.89308 TO 0.89604

0.89267 TO 0.89566

0.89254 TO 0.89559

0.89259 TO 0.89568

0.89239 TO 0.89551

0.89238 TO 0.89552

0.89259 TO 0.89579

0.89244 TO 0.89573

0.89219 TO 0.89554

0.89184 TO 0.89527

0.89168 TO 0.89520

0.89179 TO 0.89540

0.89205 TO 0.89574

95 PER CENT
CONFIDENCE INTERVAL

0.89051 TO 0.89597

0.89041 TO 0.89585

0.89047 TO 0.89599

0.89090 TO 0.89607

0.89093 TO 0.89651

0.89124 TO 0.89684

0.89172 TO 0.89728

0.89165 TO 0.89729

0.89145 TO 0.89717

0.89157 TO 0.89733

0.89151 TO 0.89721

0.89128 TO 0.89706

0.89144 TO 0.89727

0.89133 TO 0.89725

0.89160 TO 0.89752

0.89118 TO 0.89716

0.89102 TO 0.89711

0.89105 TO 0.89722

0.89082 TO 0.89707

0.89081 TO 0.89709

0.89098 TO 0.89739

0.89080 TO 0.89737

0.89052 TO 0.89722

0.89013 TO 0.89698

0.88993 TO 0.89695

0.88999 TO 0.89720

0.89020 TO 0.89759

99 PER CENT
CONFIDENCE INTERVAL

0.88915 TO 0.89733

0.88904 TO 0.89722

0.88909 TO 0.89737

0.88910 TO 0.89747

0.88954 TO 0.89791

0.88984 TO 0.89824

0.89033 TO 0.89867

0.89024 TO 0.89870

0.89003 TO 0.89859

0.89013 TO 0.89877

0.89008 TO 0.89864

0.88984 TO 0.89851

0.88998 TO 0.89872

0.88985 TO 0.89873

0.89012 TO 0.89900

0.88968 TO 0.89865

0.88950 TO 0.89863

0.88951 TO 0.89876

0.88926 TO 0.89863

0.88924 TO 0.89866

0.88938 TO 0.89899

0.88916 TO 0.89901

0.88884 TO 0.89889

0.88842 TO 0.89869

0.88817 TO 0.89871

0.88818 TO 0.89901

0.88835 TO 0.89944

NUMBER OF
HISTORIES

296000

291000

286000

281000

276000

271000

266000

261000

256000

251000

246000

241000

236000

231000

226000

221000

216000

211000

206000

201000

196000

191000

186000

181000

176000

171000

166000
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NO. OF INITIAL
GENERATIONS

S KI P PED

1042

1047

1052

1057

1062

1067

1072

1077

1082

1087

1092

1097

1102

1107

1112

1117

1122

1127

1132

1137

1142

1147

1152

1157

1162

1167

AVERAGE
K-EFFECTIVE DEVIATION

0.89388 . OR 0.00188

0.89434 + OR 0.00190

0.89453 + OR 0.00195

0.89422 + OR 0.00200

0.89360 + OR 0.00202

0.89339 + OR 0.00203

0.89415 . OR 0.00204

0.89474 + OR 0.00208

0.89508 , OR 0.00212

0.89501 + OR 0.00216

0.89482 + OR 0.00223

0.89503 + OR 0.00229

0.89566 + OR 0.00237

0.89561 + OR 0.00244

0.89507 + OR 0.00255

0.89527 + OR 0.00265

0.89515 + OR 0.00279

0.89572 + OR 0.00285

0.89576 + OR 0.00295

0.89641 + OR 0.00311

0.89591 + OR 0.00326

0.89604 + OR 0.00352

0.89754 + OR 0.00361

0.89925 + OR 0.00367

0.89929 + OR 0.00400

0.90185 + OR 0.00413

67 PER CENT
CONFIDENCE INTERVAL

0.89200 TO 0.89575

0.89244 TO 0.89624

0.89258 TO 0.89648

0.89222 TO 0.89622

0.89159 TO 0.89562

0.89136 TO 0.89542

0.89211 TO 0.89619

0.89266 TO 0.89681

0.89296 TO 0.89720

0.89285 TO 0.89717

0.89259 TO 0.89706

0.89274 TO 0.89731

0.89329 TO 0.89802

0.89317 TO 0.89805

0.89251 TO 0.89762

0.89263 TO 0.89792

0.89236 TO 0.89794

0.89287 TO 0.89857

0.89281 TO 0.89871

0.89330 TO 0.89952

0.89265 TO 0.89917

0.89252 TO 0.89957

0.89392 TO 0.90115

0.89558 TO 0.90292

0.89529 TO 0.90329

0.89772 TO 0.90598

95 PER CENT
CONFIDENCE INTERVAL

0.89012 TO 0.89703

0.89054 TO 0.89813

0.89063 TO 0.89843

0.89022 TO 0.89822

0.88957 TO 0.89764

0.88934 TO 0.89745

0.89007 TO 0.89823

0.89058 TO 0.89889

0.89084 TO 0.89932

0.89069 TO 0.89933

0.89035 TO 0.89929

0.89045 TO 0.89960

0.89092 TO 0.90039

0.89074 TO 0.90049

0.88996 TO 0.90017

0.88998 TO 0.90057

0.88958 TO 0.90073

0.89002 TO 0.90142

0.88986 TO 0.90165

0.89019 TO 0.90264

0.88939 TO 0.90243

0.88899 TO 0.90309

0.89031 TO 0.90476

0.89191 TO 0.90659

0.89129 TO 0.90728

0.89359 TO 0.91011

0.89583 TO 0.91362

99 PER CENT

CONFIDENCE INTERVAL

0.88824 TO 0.89951

0.88864 TO 0.90003

0.88868 TO 0.90038

0.88822 TO 0.90022

0.88755 TO 0.89966

0.88731 TO 0.89948

0.88803 TO 0.90027

0.88851 TO 0.90096

0.88872 TO 0.90144

0.88853 TO 0.90149

0.88812 TO 0.90153

0.88817 TO 0.90189

0.88856 TO 0.90275

0.88830 TO 0.90293

0.88741 TO 0.90272

0.88733 TO 0.90322

0.88679 TO 0.90352

0.88717 TO 0.90427

0.88692 TO 0.90460

0.88708 TO 0.90575

0.88613 TO 0.90569

0.88547 TO 0.90662

0.88669 TO 0.90838

0.88824 TO 0.91026

0.88730 TO 0.91128

0.88946 TO 0.91424

0.89139 TO 0.91807

NUI4BER OF
HISTORIES

161000

156000

151000

146000

141000

136000

131000

126000

121000

116000

111000

106000

101000

96000

91000

86000

81000

76000

71000

66000

61000

56000

51000

46000

41000

36000

310001172 0.90473 + OR - 0.00445 0.90028 TO 0.90918
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NO. OF INITIAL
GE•E•EATIONS

SKI PPED

1177

1182

1187

1192

1197

AVEPRAGE
K- EFFECTIVE

0.90661 + OR

0.90513 + OR

0.90462 + OR

0.90129 , OR

0.90301 + OP

DEVIATION

* 0.00447

* 0.00542

0.00654

0.00885

0.00813

67 PER CENT
CONFIDENCE INTERVAL

0.90214 TO 0.91109

0.89971 TO 0.91055

0.89809 TO 0.91116

0.89244 TO 0.91015

0.89488 TO 0.91114

95 PER CENT
CONFIDENCE INTERVAL

0.89766 TO 0.91556

0.89429 TO 0.91597

0.89155 TO 0.91770

0.88359 TO 0.91900

0.88675 TO 0.91926

99 PER CENT
CONFIDENCE INTERVAL

0.89319 TO 0.92003

0.88887 TO 0.92139

0.88501 TO 0.92423

0.87473 TO 0.92785

0.87862 TO 0.92739

NUMBER OF
HISTORIES

26000

21000

16000

11000

6000
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PLOT OP AVERAGE KEPPECTIVRESB GENERATION RUN.
THE LINlE REPRESENTS R-RFP = 0.8960 + OR - 0.0007 WHICH OCCURS POR 1203 GENERATIONS RU'N.
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215+
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325
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0896S0 OR - 0.0007 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.
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GROUOP FISSION MNIT
FPACTIO14

1 0.0001

2 0.0008

3 0.0007

4 0.0004

5 0.0000

6 0.0007

7 0.0007

8 0.0007

9 0.0010

10 0.0020

11 0.0040

12 0.0060

13 0.0067

14 0.0057

10 0.0011

16 0.0008

17 0.0012

18 0.0016

19 0.01019

20 0.0085

21 0.0048

22 0.0128

23 0.0757

24 0.2228

25 0.2184

26 0.3012

27 0.1102

SYSTEM TOTAL =

REGION FISSIONS

1.15900E-04

5.30927E-04

6.37244E-04

3.61739E-04

4.95953E-04

6.30678E-04

0.17082E-04

6.51906E-04

8.76805E-04

1.82750E-03

4.13279E-03

5.83378E-03

5.97500E-03

5.07462E-03

9.72058E-04

6.81455E-04

1.04935E-03

1.43756E-03

1.72396E-03

7.58284E-03

4.27904E-03

1.15042E-02

6.78354E-02

1.99619E-01

1.95709E-01

2.69870E-01

1.05926F-01

8.95957E-01

PERCENT
DtEVIATION

2.6399

0.8489

0.7231

0.9316

0.7663

0.5838

0.6394

1.0317

1.2629

1.2042

1.0065

1.0512

1.0600

1.0934

1.9130

2.5720

2.8709

2.7740

2.3100

1.2034

1.7006

0.9810

0.4004

0.2243

0.2293

0.1764

0.3261

0.0776

ABSORPTIONS PERCENT
DEVIATION

1.24682E-03 0.8113

2.58406E-03 0.2500

5.16001E-04 0.4371

2.75979E-04 0.5533

5.19655E-04 0.4174

1.17802E-03 0.3372

1.33636E-03 0.3352

1.32331E-03 0.4530

1.70744E-03 0.5290

3.48738E-03 0.5153

5.82339E-03 0.5354

6.36455E-03 0.6660

8.36976E-03 0.6245

1.06577E-02 0.5148

5.36482E-03 0.5775

3.37848E-03 0.6513

2.08826E-03 0.9768

2.11158E-03 1.0450

3.60815E-03 0.7272

1.42955E-02 0.4720

5.99441E-03 0.7166

1.47838E-02 0.4785

8.37234E-02 0.1931

2.20541E-01 0.1080

2.06575E-01 0.1129

2.75820E-01 0.0920

1.05296E-01 0.1776

9.88970E-01 0.0233

1.2370E-02 + OR - 0.0001

SKIPPING 3 GENERATIONS

LEAFAGE PERCENT
DEVIATION

0.000000+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000O.00 0.0000

0.00000+E00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0.00000E+00 0.0000

6.00000E+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0.OOOOOE+00 0.0000

0.00000E+00 0.0000

THE WEIGHT LOST IN THE ALBEDO PORTION OF THE PROBLEM

ELAPSED TIME 26.77900 MINUTES

RANDOM ,OMBER- 415C58355882
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0.8240 TO 0.8274
0.8274 TO 0.8309
0.8309 TO 0.8343
0.8343 TO 0.8377
0.8377 TO 0.8411
0.8411 TO 0.8445
0.8441 TO 0.8480
0.8480 TO 0.8514
0.8514 TO 0.8548
0.8548 TO 0.8582
0.8582 TO 0.8618
0.8616 TO 0.8650
0.8650 TO 0.8685
0.8685 TO 0.8719
0.8719 TO 0.8753
0.8753 TO 0.8787
0.8787 TO 0.8821
0.8821 TO 0.8855
0.8855 TO 0.8890
0.8890 TO 0.8924
0.8924 TO 0.8958
0.8958 TO 0.8982
0.8992 TO 0.9006
0.9026 TO 0.9060
0.9060 TO 0.9095
0.9095 TO 0.9129
0.9129 TO 0.9163
0.9163 TO 0.9197
0.9197 TO 0.9231
0.9231 TO 0.9265
0.9265 TO 0.9300
0.98300 TO 0.9334
0.9334 TO 0.9368
0.9368 TO 0.9402
0.9402 TO 0.9436
0.9436 TO 0.9470
0.9470 TO 0.9505
0.9505 TO 0.9539
0.9539 TO 0.9573
0.9573 TO 0.9607
0.9607 TO 0.9641
0.9641 TO 0.9675
0.9675 TO 0.9710
0.9710 TO 0.9744
0.9744 TO 0.9778
0.9778 TO 0.9812
0.9812 TO 0.9846
0.9848 TO 0.9880
0.9880 TO 0.9915
0.9915 TO 0.9949

FREQUENCY FOR GENERATIONS 4 TO 1203

............ ** ** ** ** ** ** **

******* ******............**
**** **** ** ............. * ***

****** ***** ****** ***** **................****
********............. ....................****

.......... ................. ....... .................**

................. * * ** ** * ** ** ** * ** ** * ** ** *

........... * * ** * * ** * ** * * ** * ** * * ** * ** * *

............ * ** * ** * ** * ** * * ** * ** * ** * ** * *
** ** ** ** ** ** ** ** ***..........** ** ** ** ** *
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0.8240 TO 0.8274
0.8274 TO 0.8309
0.8309 TO 0.8343
0.8343 TO 0.8377
0.8377 TO 0.8411
0.8411 TO 0.8445
0.8445 TO 0.8480
0.8480 TO 0.8514
0.8514 TO 0.8548
0.8548 TO 0.8582
0.8582 TO 0.8616
0.8616 TO 0.8650
0.8650 TO 0.8685
0.8685 TO 0.8719
0.8719 TO 0.8753
0.8753 TO 0.8787
0.8787 TO 0.8821
0.8823 TO 0.8855
0.8855 TO 0.8890
0.8890 TO 0.8924
0.8924 TO 0.8958
0.8958 TO 0.8992
0.8992 TO 0.9826
0.9026 TO 0.9060
0.9060 TO 0.9095
0.9095 TO 0.9129
0.9129 TO 0.9163
0.9163 TO 0.9197
0.9197 TO 0.9231
0.9231 TO 0.9265
0.9265 TO 0.9300
0.9300 TO 0.9334
0.9334 TO 0.9368
0.9368 TO 0.9402
0.9402 TO 0.9436
0.9436 TO 0.9470
0.9470 TO 0.9505
0.9505 TO 0.9539
0.9539 TO 0.9573
0.9573 TO 0.9607
0.9607 TO 0.9641
0.9641 TO 0.9675
0.9675 TO 0.9710
0.9710 TO 0.9744
0.9744 TO 0.9778
0.9778 TO 0.9812
0.9812 TO 0.9846
0.9846 TO 0.9880
0.9880 TO 0.9915
0.9915 TO 0.9949

FREQUENCY FOR GENIERATIONS 304 TO 1203

..**** ..

............ *** *** **

...........**** **
............ ** *** **

............ ** *** ** ** **
.......... * * ** * * ** * ** * ** * ** * ** * *
.......... * ** * ** * ** * ** * ** * ** * ** *

...........** ** ** * ** * ** ** * ** *
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0.8240 TO 0.8274
0.8274 TO 0.8309
0.8309 TO 0.8343
0.8343 TO 0.8377
0.8377 TO 0.8411
0.8411 TO 0.8445
0.8445 TO 0.8480
0 8480 TO 0.8514
0.8514 TO 0.8548
0.8548 TO 0.8582
0.8582 TO 0.8616
0.8616 TO 0.8650
0.8650 TO 0.8685
0.8685 TO 0.8719
0.8719 TO 0.8753
0.8753 TO 0.8787
0.8787 TO 0.8821
0.8821 TO 0.8855
0.8855 TO 0.8890
0.8890 TO 0.8924
0.8924 TO 0.8958
0.8958 TO 0.8992
0.8992 TO 0.9026
0.9026 TO 0.9060
0.9060 TO 0.9095
0.9095 TO 0.9129
0.9129 TO 0.9063
0.9163 TO 0.9197
0.9197 TO 0.9231
0.9231 TO 0.9265
0.9265 TO 0.9300
0.9300 TO 0.9334
0.9334 TO 0.9368
0.9368 TO 0.9402
0.9402 TO 0.9436
0.9436 TO 0.9470
0.9470 TO 0.9505
0.9505 TO 0.9539
0.9539 TO 0.9573
0.9573 TO 0.9607
0.9607 TO 0.9641
0.9641 TO 0.9675
0.9675 TO 0.9710
0.9710 TO 0.9744
0.9744 TO 0.9778
0.9778 TO 0.9812
0.9812 TO 0.9846
0.9846 TO 0.9880
0.9880 TO 0.9915
0.9915 TO 0.9949

FREQUENCY FOR GENERATIONS 604 TO 1203

..........

******** ...............**

****** ***** .............***

.................... .......

.......... ** ** ** ** ** *
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0.8240 TO 0.8274
0.8274 TO 0.8309
0.8309 TO 0.8343
0.8343 TO 0.8377
0.8377 TO 0.8411
0.8411 TO 0.8445
0.8445 TO 0.8480
0.8480 TO 0.8514
0.8514 TO 0.8548
0.8548 TO 0.8582
0.8582 TO 0.8616
0.8616 TO 0.8650
0.8650 TO 0.8685
0.8685 TO 0.8719
0.8719 TO 0.8753
0.8753 TO 0.8787
0.8787 TO 0.8021
0.0021 TO 0.8855
0.8855 TO 0.8890
0.8890 TO 0.8924
0.8924 TO 0.8958
0.8958 TO 0 .8992
0.8992 TO 0.g026
0.9026 TO 0.90o0
0.9060 TO 0.9095
0.9095 TO 0.9129
0.9129 TO 0.9163
0.9163 TO 0.9197
0.9197 TO 0.9231
0.9231 TO 0.9265
0.9265 TO 0.9300
0.9300 TO 0.9334
0.9334 TO 0.9368
0.9368 TO 0.9402
0.9402 TO 0.9436
0.9436 TO 0.9470
0.9470 TO 0.9505
0.9505 TO 0.9539
0.9539 TO 0.9573
0.9573 TO 0.9607
0.9607 TO 0.9641
0.9641 TO 0.9675
0.9675 TO 0.9710
0.9710 TO 0.9744
0.9744 TO 0.9778
0.9778 TO 0.9812
0.9812 TO 0.9846
0.9846 TO 0.9880
0.9880 TO 0.9915
0.9915 TO 0.9949

FREQUENCY FOR GENERATIONS 904 TO 1203

.......... *** ***

............ ** ***

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 28.77900 MINUTES
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Figure 6.6.8-2 Maximum Reactivity DIDO Configuration - Infinite Array

NAC International

OSCALENT Banner Generation Utility v3.6 (20010221)

1 JOB INFORMATION I

Working Directory:
Output File Name:
Start Date:
Start Time:

1 SOFTWARE INFORMATION I

Program Name:
Version:
Installation Date:
Code Verification Package B:
Code Verification Date:
Program Location:

S SYSTEM INFORMATION S

Computer Type:
Operating System:
Computer ID:
Serial Number:
Login ID:
System Verification Date:

D:\HJP\PLATEMIN_THCLA•41N_FUELLMIN_HTELEMIN_ Ut -KAX_UWAX_OCFMAYX\
plateMin_thclaMin_fueliMin_hteleMin u-MaxM_uwMax_OCFMax.out
February 21, 2001
17:18:06

Scale 4.3 for Windows NT 4.0
4.3.1
June 10, 1998
EA913-I010-94, Rev. 0
June 10, 1998
G:\scale43\win_nt\exe

Dell Precision 410
Windows NT Version 4.0
57NTY (MAC# 00C04F600F94)
5O7NTY
zjr
July 3, 2500
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PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

LWT with Loose DIDO HEU Fuel, Accident Condition, Radial Shift Pattern - Centere
'Fuel Tube Thick - Nominal Fuel Tube OD - Nominal Fuel Tube Height - Nominal
'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness
'Fuel Plate Clad Thickness - Min Active Fuel Length - Min Fuel Element Height
'UY23 Fuel Mass - Max Uranium Weight Fraction - Max Cylinder Pitch - Outer Fix
27GROUPNDF4 LATTICECELL
'Material Description for LWT Analysis - DIDO HEU Fuel
URANIUM I DENI=0.5477 1.0 293.0 92235 94.0 92238 06.0 END
AL 1 DEN=. 7930 1.0 293.0 END
ALI 2 1.00 293.0 END
HNO 3 DEN=0.9998 1.00 293.0 END
AEBMGLC 0 .9437 3 0 1 0

6012 2 1001 6 8016 2
4 0.5840 END

H0 4 0.4160 293.0 END
Ph 5 1 .00 293 .0 END
S1304 6 1 .00 293.0 END
AL 7 1.00 293.0 END
S1304 8 1. 00 293.0 END
H,1D 9 DEN=0.00Ol 1.00 293.0 END
END COMe
SYMMSLABCELL 0.9800 0.0650 1 3 0.1300 2 END

READ PARAM TBA=5 TME=90 RUN=YES PLT=NO
GEN=1203 NPG=1000 END PARAM

ROAD START XSM=-I6.85 XSP=I6.85 YSM=16.85 YSP=-16.85

ZSM=26.67 ZSP=473.35 ENE, START
ROAD GEOM
UINIT 1
COM=-'Fueled Annular Sections Tube 1 Loose
'Fuel Annulus 1
CYLINDER 3 1 3.0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0625 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 3.1275 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.1600 58.7500 0.0000 ORIGIN 0.0000 0.0000
'Fuel Annulus 2
CYLINDER 3 1 3.5300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.5625 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 3.6275 580.700 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.6600 58.7500 0.0000 ORIGIN 0.0000 0.0000
'Fuel Annulus 3
CYLINDER 3 1 4 .0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.0621 18.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 4.1275 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1600 58.7500 0.0000 ORIGIN 0.0000 0.0000
'Puel Annulus 4
CYLINDER 3 1 4 5300 58.7500 0.0000
CYLINDER 2 1 4.5625 58.7500 0.0000
C' LINDER 1 1 4.6275 58.7500 0.0000
CYLINDER 2 1 4.6599 58.7500 0.0000
UNIT 2
COM='Axial Clad Sections Tube 1 Loose
'Clad Axial End Piece 1
CYLINDER 3 1 3.0300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.1600 1.3750 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial End Piece 2
CYLINDER 3 1 3.5300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLI NDER 2 1 3.6600 1.3750 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial End Piece 3
CYLINDER 3 1 4.0300 1 .3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1600 1.3750 0.0000 ORIGIN 0.0000 0.0000
'Ulad Axial End Piece 4
CYLINDER 3 1 4.5300 1.3750 0.0000
CYLINDER 2 1 4.6599 1.3750 0.0000
UNIT 7
COM='Fuel Element Tube 1'
CYLINDER 3 1 4.0 600 61.5000 0.0000
HOLE 2 0.0000 0.0000 0.0000
HOLE 1 0.0000 0 .0000 1.3750
HOLE 2 0.0000 0.0000 60.1250
UNIT 4
COM= 'Basket Fuel Tube - Fuel Down Radial Centered'
CYLINDER 3 1 5.0927 73.1773 0.0000
HOLE 3 0.0000 0.0000 0.0000
CYLINDER 2 1 5.3974 73.1773 0.0000
UNIT 5
COM= 'Basket Fuel Tube - Fuel Up Radial Centered'
CYLINDER 3 1 5.0927 73.1773 0 .0000
HOLE 3 0.0000 0.0000 11.6772
CYLINDER 2 1 5.3974 73.1773 0.0000
U1IIT 6
COM= 'Basket Bottom Plate Hole
CYLINDER 3 1 1.27 1.2698 0.0000
UNIT 7
COM-'Basket Bottom Plate
CYLINDER 6 1 16 . 8466 1.2698 0.0000
HOLE 6 0.0000 0.0000 0.0000
HOLE 6 10.7950 0.0000 0.0000
HOLE 6 5.3975 9.3487 0.0000
HOLE 6 -5.3975 9.3487 0.0000
HOLE 6 -10.7950 0.0000 0.0000
HOLE 6 5-.3971 -9.3487 0.0000
HOLE 6 1.3971 -9.3487 0.0000
UNIT 8
COM='Heat Transfer Bar / Rod
CYLINDER 7 1 0.3165 73.1773 0.0000
UNIT 9
CON- 'Basket Fuel Down'
CYLINDER 3 1 16.1926 73.1773 0.0000
HOLE 4 0.0000 0.0000 0.0000
HOLE 4 10.7950 0.0000 0.0000
HOLE 8 4.9493 2.8575 0.0000
HOLE 8 4.6024 3.3881 0.0000
HOLE 8 5.2314 2.2917 0.0000
HOLE 4 5.3971 9.3407 0.0000
HOLE 8 0.0000 5.7150 0.0000
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HOLE 8 -0.6330 5.6798 0.0000
HOLE 8 0.6330 5 .6798 0 .0000
HOLE 4 -5.3975 9.3487 0.0000
HOLE 8 -4.9493 2.8575 0.0000
HOLE 8 -5.2354 2 2917 0.0000
HOLE 8 -4.6024 3.3881 0.0000
HOLE 4 -10.7950 O00E0 0.0000
HOLE 8 -4.9493 -2.857 0.000
HOLE 8 -4.6024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2957 0.0000
HOLE 4 -5.3975 -0.3487 0.0000
HOLE 8 0.0000 -5.7150 0.0000
HOLE 8 0.6330 -5.6798 0.0000
HOLE 8 -0.6330 -5.6798 0.0000
HOLE 4 5.3975 -9.3487 0.0000
HOLE 8 4.9493 -2.8575 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.6024 -3.3881 0.0000
CYLINDER 7 1 16.6688 73 .1773 0. 0000
CYLIINDER 3 1 16.8466 73.1773 0.0000
UNIT 10
COMm'Basket Fuel Up'
CYLINDER 3 1 16 .1926 73.1773 0.0000
HOLE 5 0.0000 0.0000 0.0000
HOLE 5 10.7950 0.0000 0.0000
HOLE 8 4 .9493 2.8575 0.0000
HOLE 8 4.6024 3.3881 0.0000
HOLE 8 5.2354 2.2917 0.0000
HOLE 5 5.3975 9.3487 0.0000
HOLE 8 0 . 0000 5 .7150 0. 0000
HOLE 8 -0.6330 5.6798 0.0000
HOLE 8 0.6330 5.6798 0.0000
HOLE 5 -5.3975 9.3487 0.0000
HOLE 8 -4.9493 2.8575 0.0000
HOLE 8 -5.2354 2.2917 0.0000
HOLE 8 -4 .6024 3 .3881 0.0000
HOLE 5 -10.7950 0.0000 0.0000
HOLE 8 -4.9493 -2.8575 0.0000
HOLE 8 -4.6024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2917 0.0000
HOLE 5 -5.3975 -9.3487 0.0000
HOLE 8 0.0000 -5.7150 0.0000
HOLE 8 0.6330 -5.6798 0.0000
HOLE 8 -0.6330 -5.6798 0.0000
HOLE 5 5.3975 -9.3487 0.0000
HOLE 8 4 .9493 -2.8575 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.6024 -3.3881 0.0000
CYLINDER 7 1 16.6688 73.1773 0.0000
CYLINDER 3 1 16.8466 73.1773 0.0000
UNIT 11
COM='Cask Cavity
CYLINDER 3 1 16.9863 446.6844 0.0000
HOLE 7 0.0000 0.0000 0.0001
HOLE 10 0.0000 0.0000 5.2700
HOLE 7 0.0000 0.0000 74.4475
HOLE 9 0.0000 0.0000 75.7174
HOLE 7 0.0000 0.0000 148.8949
HOLE 10 0.0000 0.0000 150.1648
HOLE 7 0.0000 0.0000 223.3423
HOLE 9 0.0000 0.0000 224.6122
HOLE 7 0.0000 0.0000 297.7897

HOLE 10 0 .0000 0 .0000 299 .0596
HOLE 7 0.0000 0.0000 372.2371
HOLE 9 0. 0000 0.0000 373 .5070
UNIT 12
COM= 'Cask Shield Radial Configuration
CYLINDER 3 1 16.9863 446.6844 0.0000
HOLE 11 0 .0000 0.0000 0.0000
CYLINDER 8 1 18.9103 446.6844 0.0000
CYLINDER 5 1 33.4645 446.6844 0.0000
CYLINDER 8 1 36.5189 446.6844 0.0000
CYLINDER 9 1 49.2189 446.6844 0.0000
CYLINDER 8 1 49.8183 446.6844 0.0000
CUBOID 9 1 4P49.8183 446.6844 0.0000
UNIT 13
COM 'LWT Lid
CYLINDER 8 1 36.5189 28.5750 0.5994
CYLINDER 9 1 49.8183 28.5750 0.5994
CYLINDER 8 1 49.8183 28.5750 0.0000
CUBOID 9 1 4P49.8183 28.5750 0.0000
UNIT 14
COM= 'LWT Bottom Weldment -
CYLINDER 5 1 26.3525 16.5100 8.8900
CYLINDER 8 1 36 .5189 26 .0706 0 .0000
CYLINDER 9 1 49.8183 26.0706 0.0000
CYLINDER 8 1 49.8183 26.6700 0.0000
CUBOID 9 1 4P49.8183 26.6700 0.0000
GLOBAL UNIT 15
COM= 'LWT Cask '
ARRAY 1 -49.8183 -49.8183 0.0000
END 0EOM
READ ARRAY
ARA=1 NUX=1 1/40iU=I NUZ=3 FILL 14 12 13 END FILL
E0.D ARRAY
READ POUNDS ALL=MIRROR END BOU14DS
READ PLOT
TTL- 'X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION
SCR=YES PIC=MAT LPI=10
UAC2=1.0 VDN=-I. 0 NAX=1500
XUL=-5.4 YUL=5.4 ZUL=57.4
XLR=5.4 YLR=-5.4 ZLR=57.4 END
TTL='X-Y PLOT OF BASKET - FUEL ELEVATION
SCR YES PIC=MAT LPI=10
UAX-=1.0 VDN=-1 .0 NAX-1500
XUL=-1T.0 YUL=17.0 ZUL=57.4
XLRE=7.0 YLR=-17.0 ZLR=57.4 END
TTL= 'X-Y PLOT OF CASK - FUEL ELEVATION'
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SCR-YES PIC=MAT LPI=1I0
UAX= 1 .0 VDN=-l _.0 NAX=1500
XULL'49.8 YUL=4-.4 8 Z=57.4
XLR=49.8 YLR=-49.8 ZLR=57.4 END
TTL= X-Z PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT CROSS SECTION

SCR=YES PIC=MAT LPI=I0
SAX 1 8 WDN=-1.0 NAX=1500
XULL 5.4 YUL=0.S ZUL=77.4
XLR=5S4 YLR=0.0 ZLR=57.4 END
TTL=- _ PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT ROW
SCR=YES PIC=MAT LPI=10
UAYx= .10 WDN=-1.0 NAX=1500
XUL=1*7.0 YUL=0.0 ZUL=-015.
XLRP 7.0 YLR=0.0 Z LP-26.7 END
TTL= Y-Z (X=0) PLOT OF BOTTOM BASKET
SCR-YES PIC=MAT LPI=10
VAX=-. 0 WDN=-I.0 NAX=1500
XUL=0.0 YUL=-17.0 ZUL=-01 1.
XLR=0.0 YLR=17 .0 ZLR=26.7 END
TTL= -XZ PLOT OF BOTTOM BASKET - TOP FUEL ELEMENT ROW
SCR-YES PIC=MAT LPI=I0
UAX= 1.0 WDN=-1.0 NAX=1500
XUL=-17.0 YUL=9.3 ZUL=101.1
XLR=17.0 YLR=9.3 ZLR=26.7 END
TTL='X-Z PLOT OF CASK CAVITY
SCR=YES PiC=MAT LPI=5
UAX=I. 0 WDN=-I . 0 NAX=1L00
X UL=-17.0 YUL=0 .0 ZUL=474.4
XLR=l7.0 YLR=E.0 ZLR=25.7 END
TTL='X-Z PLOT OF CASK
SCR-YES PIC=MAT LPI=5
UAX=.I WDN=-1.0 NAX=I500
XUL=-49.8 YUL=0.0 ZUL=502.9
XLR=49.8 YLR=0.0 ZLR=0.0 END
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 174

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 175

0.88 (SECONDS).

4.28 (SECONDS).

8.06 (SECONDS)

5.97 (SECONDS).
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88 88
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8888888888888
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000000000

00 00
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00 00
00 00
00 00
00 00

00 00

0 0 00

000000000
0000000

01
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l11l
11
ll
11
11
11
iI
11

111111l1
1l111l11

ccccccccccc
ccccccccccccc
cc cc
cc
cc
cc
cc
cc
cc

cc cc
ccccccccccccc
ccccccccccc

10 0 0

CC 00

CC
CC

11

0000 00
00 00
00 00

0000 000

000800000

000C 0

0
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SSSSSSSSSSS
SSSSSSSSSSS S
SS SS
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SSSSSSSSSSSS

SSSSSSSSSSSS
SS
SS

SS SS
SSSSSSSSSSSSS

SSSSSSSSSSSS
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CC CC
CC
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CC CC
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CCCCCCCCCCC
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AAAAAAAAAAA
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AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAA
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AA AA
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AA AA
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LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
LEEEEEEE
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EE
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REEEEEEEEEEEE
EEEEEEEEEEEEE

PPPPPPPPPPPP
PPPPPPPPPPPP P
pp PP

pp PP
PP P P
PP PPPPPpPPP PP
ppPppPPPPPPPP

pp
pp
pp
pp

pp

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC

CCCCCCCCCCCCC
CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WINNT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 17:18:10
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'Fuel Tube Thick - Nominal Fuel Tube OD - Nominal Fuel Tube Height - Nominal

'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness

'Fuel Plate Clad Thickness - Min Active Fuel Length - Min Fuel Element Height

'U235 Fuel Mass - Max Uranium Weight Fraction - Max Cylinder Pitch - OuterFix

'Material Description for LWT Analysis - DIDO HED Fuel

'Fuel Tube Thick - Nominal Fuel Tube OD - Nominal Fuel Tube Height - Nominal

'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness

'Fuel Plate Clad Thickness - Min Active Fuel Length - Min Fuel Element Height

'U235 Fuel Mass - Max Uranium Weight Fraction - Max Cylinder Pitch - Outer_Fix

'Material Description for LWT Analysis - DIDO HEU Fuel

LWT WITH LOOSE DIDO HEU FUEL, ACCIDENT CONDITION, RADIAL SHIFT PATTERN - CENTERE

*... PROBLEM PARAMETERS ....

LIB 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC 11 COMPOSITION SPECIFICATIONS
IZM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION

SC IRANIUM STANDARD COMPOSITION
MX 1 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 0.5477 SPECIFIED DENSITY
NEL 1 NO- ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 94.000 WT%
92238 6.000 WT%

END

SC AL STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 1.7930 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 OEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC AL STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC N20 STANDARD COMPOSITION
MX 3 MIXTURE NO,
VF 1.0000 VOLUME FRACTION
ROTH 0.9998 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC ARBMGLC STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 0.5840 VOLUME FRACTIOON
ROTH 0.9437 SPECIFIED DENSITY
NEL 3 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

6012 3.00 ATOMS/MOLECULE
1001 6.00 ATOMS/MOLECULE
8016 2.00 ATOMS/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 0.4160 VOLUME FPACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMEENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC PB STANIDARD COMPOSITION
ME 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 1.2 3440 THEORETICAL DE1NSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

NAC International 6.6.8-99



NAC-LWT Cask SAR November 2014
Revision 42

TEMP 293.0 DEG KELVIN
82000 1.00 ATOM/MOLECULE

END

Sc SS304 STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 WTI
25055 2.000 WT%
26304 69.500 WT%
28304 9 500 WT%

END

SC AL STANDARD COMPOSITION
MX 7 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC SS304 STANDARD COMPOSITION
MX 8 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 WT%
25055 2.000 WT%
26304 69.500 WT%
28304 9.500 WT%

END

SC H20 STANDARD COMPOSITION
MX 9 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.0001 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUIID
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

.... PROBLEM GEOMETRY

CTP SYMOMSLACELL CELL TYPE
PITCH 0.9800 CM CENTER TO CENTER SPACING
FUELOD 0.0650 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.1300 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL
ZONE 2 IS CLAD
ZONE 3 IS MOD
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LWT WITH LOOSE DIDO HEU FUEL, ACCIDENT CONDITION, RADIAL SHIFT PATTERN - CENTEREE:*

. . ........ DATA LIBRARY INFORMATION ..........

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89F0I1 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82FS0l CROSS SECTION LIBRARY

11 D:\hjp\plateMin_thclaMinfuelNin_hteleMin_u SHORT CROSS SECTION LIBRARY

90 D :\hjp\plateMin thclaMinlfuellMin_hteleMin_u INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER ; 89

DATASET NAME : G:\scale43\DATALIB\FT89FI1l

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 82

DATASET NAME : G:\scale43\DATALIE\FT82F001

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/12/94

L.M.PETRIE - ORNL

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KENO V PARAMETER DATA ........

'Fuel Annulus 1

'Fuel Annulus 2

'Fuel Annulus 3

'Fuel Annulus 4

'Clad Axial End Piece 1

'Clad Axial End Piece 2

'Clad Axial End Piece 3

'Clad Axial End Piece 4

............... DATA READING COMPLETED ...............

........ 0 IO'S WERE USED PREPARING THE RENO V INPUT DATA ........

........ 0 IO'S WERE USED LOADING THE KENO V DATA ........

........ 0 IO'S WERE USED LOADING THE DATA ........

S 104'S WERE USED CHECKING THE KENO V OGOEITRY DATA ........
RESTART DATA HAS BEEN WRITTEN ON UNIT 95

........ 0 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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BBBBBRBBRBB 00000000000
BBBBBBBBBBBBB 0000000000000
as as 00 00
aB RB 00 00
as 131 00 00
0000000BB0 B0 00 0o
00000EB000BB 00 00
00 as 00 30
as as 00 00
030 as 00 0000000000000BB 0000000000000

BBBBBBBBBRBB OO ,90olo

00000000000 CCCCrCCCCcCC

00 00SSSSS CC ccc cCCBBB B C OO cc

SSSSSSSSSSS CC CC
0000000000000 CCCCCCCCCCCCC

SS 0 SS CCC CC

SS cc
SS S cc c
SSSSSSSSSSSSS CCcccccc

SSSSSSSSSSSS CCccccc

0000000 22222222222
000000000 2222222222222

00 00 22 22
00 00 22
00 00 22
00 00 22
00 00 22
00 00 22
00 00 22

00 00 22
000000000 2222222222222
0000000 2222222222222

1i 7777777777777
iii 777777777777

0001 77 77
ii 77
1i 77
1i 77
i1 77
11 77
ii 77
1i 77

01111100 77
iiiiiiii 77

November 2014
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NN NMN
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AAASAAAAAAA LL
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// 22222222222
//22222222222222

// 22 22
// 22

// 22
// 22

// 22
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// 22
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// 2222222222222
// 2222222222222
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*: ll
iii1ii
I*i iii

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
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/ O0 00
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// O0 O
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22
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SSSSSSSSSSS CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC
SS SS CC CC
SS CC
SS CC
SSSSSSSSSSSS CC

SSSSSSSSSSSS CC
SS CC
SS CC

SS SS CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC

AAAAAAAAA LL
AAAAAAAAAA.A LL

AA AA LL
AA AA LL
AA AA LL
AAAAAAAAAAAAA LL
AAAAAAAAAAAAA LL
AA AA LL
AA AA LL
AA AA LL
AA AA LLLLLLLLLLLLL
AA AA LLLbLLLLLLLLL

EEEEEEEEEEEEE
EEREEEEEEEEEEE
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EE
EE
EEEEEEEEE
EEEEEEEEE
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EE
EE
REEEEEEEEEEERR
EEEEEEEEEEEEE

PPPPPPPPPPPP
PPPPPPPPPPPP P

pp pp
pp pp
pp pp

---- ---- --- PPPPPPPPPPPPP
---- ---- --- PPPPPPPPPPPP

Pp
Pp
Pp
pp
pppp

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM SCALE-PC VERSION: 4.3

PROGRAM: 000008

CREATION DATE: 09/15/95

VOLUME: ENG

LIBRARY: G:\SCALE43\WINNT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 17:18:12
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-1Q ARRAY HAS

SQ ARRAY HAS

IQ ARRAY HAS

2Q ARRAY HAS

1 ENTRIES.

4 ENTRIES.

6 ENTRIES.

2 ENTRIES.
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LOGICAL ASSIGNMENTS

MASTE R LIBRARY 11
WORKING LIBRARY 0
SCRATCH FILE 18
NEW LIBRARY 1

PROBLEM D E S C R I P T I 0 N

IGR--GEOMETRY (O/1/2/3--INF MED/SLAB/CYL/SPHERE 1

IZM--NUMBER OF ZONES OR MATERIAL REGIONS 9

MS--MIXING TABLE LENGTH 21

IBL--SHIELDED CROSS SECTION EDIT OPTION (O/l--NO/YES) 0

IBR--BONDARENKO FACTOR EDIT OPTION (0/I--NO/YES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1. 000lE E-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.000E+00

3Q ARRAY HAS 21 ENTRIES.

4Q ARRAY HAS 21 ENTRIES.

5Q ARRAY HAS 21 ENTRIES.

MIX

ENTRY
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

6Q ARRAY HAS

7Q ARRAY HAS

8Q ARRAY HAS

9Q ARRAY HAS

100 ARRAY HAS 2

11Q ARRAY HAS

ING TABLE

MIXTURE ISOTOPE
1 92235
1 92238
1 13027
2 13027
7 13027
3 1001
4 1001
9 1001
3 8016
4 8016
9 8016
4 6012
5 '2000
6 24304
8 24304
6 25055
8 2a015
6 26304
8 26304
6 28304
8 28304

9 ENTRIES.

9 ENITRIES.

9 ENTRIES.

9 ENTRIES.

1 ENTRIES.

9 ENTRIES.

NUMBER DENSITY
1.31908E-03
8.31332E-05
4. 00184E-02
6. 03066E-02
6.03066E-02
6.68762E-02
5.98801E-02
6.68896E-06
3.34381E-02
2. 45894E-02
3.34448E-06
1. 07014E-02
3.29690E-02
1.74286E-o2
1.74286E-02
1.73633E-03
1.73633E-03
5.93579E-02
5.93579E-02
7.72070E-03
7.720701-03

NEW IDENTIFIER
1092235
1092238
1013027
2013027
7013027
3001001
4001001
9001001
3008016
4008016
9008016
4006012
5082000
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPEFRATURE EXTRA XS TYPE (0/l--FUEL/MOD)
1 1 3.25000E-02 2.93000E 02 4.53946E.00 0
2 2 6.50000E-02 2.93000E.02 0.00000E÷00 0
3 3 4.90000E-01 2.93000.E02 0.00000E.00 0
4 4 5.49000E.00 2.93000E+02 0.000001300 0
5 5 1.04900E+01 2.93000E+02 0.00000.E00 0
6 6 1.54900E.01 2.93000E.02 0.00000.E00 0
7 7 2.04900E,01 2.93000E+02 0.00000E+00 0
8 8 2.54900oE01 2.93000E+02 0.00000E+00 0
O 9 3.04900E÷01 2.93000E+02 0.000OOE.00 0

4087 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAKE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM HAVE BONDARENKO FACTOR DATA**BONAMI WILL COPY FROM LOGICAL 11 TO LOGICAL 1

COPY 1001 HYDROGEN FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG I BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 6012 CARBON-12 FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG I BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG I BONDIARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 G FROM LOG 11 TO LOG 18 BOMOARENKO TRIGGER 0

COPY 13027 A-L-27 1193 218 G FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 G FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

0
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COPY 13027 AL-27 1193 218 G FROM LOG 18 TO LOG 1

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

24304

24304

24304

25055

25055

25055

26304

26304

26304

28304

CR 1191 WT SS-30

CR 1191 WT SS-30

CR 1191 WT SS-30

MANGANESE-55

MANGANESE-55

MANGA14ESE-55

FE 1192 WT SS-30

FE 1192 WT SS-30

FRE 1192 WT SS-30

NI 1190 WT SS-30

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

RONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

COPY 28304 NI 1190 WT SS-30

COPY 28304 NI 1190 WT SS-30

COPY 82000 PB 1288 218NGP FROM LOG 11 TO LOG 1

COPY 92235 UP-ANIUM-235 FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0

COPY 92238 UIJANIUM-238 FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M.PETRIE ORN,
TAPE ID 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
HYDROGEN ENDF/B-1V MAT 1269/THKM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THEM1002
CARBON-12 ENDF/B-IV MAT 1274/THRMS065
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1278
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
CR 1191 WT SS-304 (I/EST) P-3 293K SP=5+4(42375)
CR 1191 WT SS-304 I/EST) P-3 093K SP=54 (42375)

MANGANESE-55 ENDF/B-IV MAT 1197
MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SB-304(1/EST) P-3 293K SP=5.4(42375)'
FE 1192 WT SS-304 I/EST) P-3 293K SP=5+4(42375)
NI 1190 WT SS-304 (1/EST) P-3 '93K SP-54 (42375)
NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4 (42375)'
PB 1288 218NGP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1262

08/12/94

NUMBER OF NUCLIDES
NUMBER OF GAMMA GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 68/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

21
0
1

3001001
4001001
9001001
4006012
3008016
400801A
90080 16
1013027
2013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092235
1092238

TAPE COPY USED 0 I/O'S, AND TOOK 0.27 SECONDS
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NN NN IIEIIIIEIET TTTTTTTTTTTT AAAAAAAAA WW WW LL
NNE MJ I IEIIIIE IIII TTTTTTTTTTTT AAAAAAAPAPA WW WW LL
NNNN NN II TT AA AA WW W LL
NM N-N II TT AA AA WW WW LL

NN NM NN TI TT AA AA N1 WW LL
NN NN W ITI TT AAAWAAAAAAAPA NW w WW LL
NN D NN I I TT AAAAAPAAPAAA WW WWW WW LL
NN. NN M TI TT AA AA WW WW WW NW LL
NN NNNN TI T AA AA WW WW WW WW LL
NN NN TI ITT AA AA WNWW WWNq LL
NN MM TT2ITTITTlT1I TT AA AA WWW MNWI LLLLLLLLLLLLL
MN MN IIll111l1ll1 TT AA AA WW WW LLLLLLLLLLLLL

SSSSSSSSSSS cCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
SS SS CC CC AA AA Lb EE pp pp cc cc
SS CC AA AA LL EE pp pp cc
SS CC AA AA LL EE pp pp CC
SESSSSSSSSSSS CC AAAAAAAAQAA LL EFEEEEEE-E ------------- PPPPPPPPPPPPP CC

SSSSSSSSSSSS CC AAAAAAAAAAAA LL EEEEEEEE P------------- pppppppppppp CC
SS CC AA AA LL EE PP CC
SS CC AA AA LL EE pp cc

SS SS cc cc AA AA LL EE pp cc cc
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

0000000 22222222222 // 22222222222 11 // 0000000 11
000000000 2222222222222 // 2222222222222 ii // 000000000 I11

00 00 22 22 // 22 22 i111 // 00 00 I11
00 00 22 // 22 1i // 00 W0 11
00 00 22 / 22 Ii // EQ 00 i1
00 00 22 // 22 ii // 00 00 I1
00 00 22 // 22 11 // EQ E0 I1
00 00 22 / 221 00 00 E1
00 00 22 // 22 0100 00 El

00 00 22 // 22 11 // 00 00 I1
000000000 2222222222222 // 2222222222222 11111111 // 000000000 11101iii
0000000 2222222222222 // 2222222222222 01010101 // 0000000 E 011111

11 7777777777777 10 88888888888 11 22222222222
111 777777777777 010 8888888888888 Iil 2222222222222
1010 77 77 01 0 88 88 101 22 22

Ei 77 10 88 88 11 22
11. 77 1i WE WE 11 22
11 77 1 88888888888 11 22
11 77 1i 88888888888 i1 22
i1 77 11 88 88 i1 22
11 77 11 88 88 ii 22
1i 77 . 11 88 88 i1 22

1i1i0111 77 10100111 8888888888888 W1000000 2222222222222
1111111 77 11010100 88888888W88 W1011101 2222222222222
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SSSSSSSSSSSS SSS 55 ESSS S
S S S S
SS
SS
SSSSSSSSSSSS
SSSSSSSSSSSS

SS
SS

SS SS
SS SSSSSSSSSSS

SSSSSSSSSSS

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

AAAAAAAAA LL
AAAAAAAAAAA LL

AA AA LL
AA AA Lb
AA AA LL
AAAAAAAAAAAAA LL
AAAAAAAAAAAAA LL
AAX AA LL
AA A LL
IA AI LL
AA AIX LLLLLLLLLLLLL
AA AA LLLLLLLLLLLLL

EEREEEEEEEEE
EEEREEEEEEEEEEE
EE
EE
EE
EREEEEEEE
EEEEEEEEE

EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

PppPPPPPPPp
pppPppppPPPPp
pp pp
pp pp
pp pp

------- ppPppp~ppp~ppp
--------- pppppppp~pppp

pp
PP
pp
Pp
PP

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000002

CREATION DATE: 09/28/95

VOLUME: ENG

LIBRARY: G:\SCALE43\WTN_NT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OP EXECUTION: 02/21/01

TIME OF EXECUTION: 17:18:12
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-1Q ARRAY HAS I ENTRIES.

EQ ARRAY HAS 9 ENTRIES.

IQ ARRAY HAS 12 ENTRIES.

SELECT 21 NUCLIDES FROM THE MASTER LIBRARY ON LOGICAL I
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 2
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 3

TO CREATE THE NEW WORKING LIBRARY ON LOGICAL 4

4 RESONANCE CALCULATIONS HAVE BEEN REQUESTED
-1 OUTPUT OPTION FOR AMPX FORMATTED CROSS SECTION DATA

2001 MA<XIMUM NUMBER OF RESONANCE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

2Q ARRAY HAS 21 ENTRIES.

3Q ARRAY HAS 60 ENTRIES.

40 ARRAY HAS 21 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE 21
NUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP 15
NUMBER OF GAMMA ENERGY GROUPS 0

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1680 WORDS
XSDRN TAPE 4321

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M.PETRIE - ORNL
08/12/94

NUCLIDES FROM XSDRN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THRM1
2 HYDROGEN ENDF/B-IV MAT I269/THRM1
3 HYDROGEN ENDF/B-IV MAT 1269/THRMI
4 CARBON-12 ENDF/B-IV MAT 1274/THR41
5 OXYGEN-16 ENDF/B-IV MAT 1276
6 OXYGEN-16 ENDF/B-IV MAT 1276
7 OXYGEN-16 ENDF/B-IV MAT 1276
8 AL-27 1193 218 GP 040371(5)
9 AL-27 1193 218 GP 040375)1)

10 AL-27 1193 218 GP 040375(1)
11 CR 1191 WT SS-304(I/EST) P-3 293K SP=5.4
12 CR 1191 WT SS-304(1/EST) P-3 293K SP=5.4
13 MANGANESE-55 ENDF/B-IV MAT 2197
14 MANGANESE-55 ENDF/B-IV MAT 1197
15 FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4
16 FE 1192 WT SS-304)I/EST) P-3 293K SP=5+4
17 NI 1190 WT SS-304 (1/EST) P-3 293K SP=5+4
18 NI 1190 WT SS-304(1/EST) P-3 293K SP=5.4
19 PB 1288 218NGP 042375 P-3 293K
20 URANILM-235 ENDF/B-IV MAT 1261
21 URANIUM-238 ENDF/B-IV MAT 1262

HYDROGEN ENDF/B-IV MAT 1269/THRMI002

HYDROGEN ENDF/B-IV MAT 1269/THRMIO02

HYDROGEN ENDF/B-IV MAT 1269/THRMI002

CARBON-12 ENDF/B-IV MAT 1274/THRMI065

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/8-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)

AL-27 1293 218 GP 040375(1)

AL-27 1193 218 GP 040375(5)

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

CR 1191 WT SS-304(1/KST) P-3 293K SP=5.4(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 54.466

POTENTIAL SCATTER SIGMA = 2.590

NAC International

002 UPDATED 08/12/94 3001001
002 UPDATED 08/12/94 4001001
002 UPDATED 08/12/94 9001001
065 UPDATED 08/12/94 4006012

UPDATED 08/12/94 3008016
UPDATED 08/12/94 4008016
UPDATED 08/12/94 9008016
UPDATED 08/12/94 1013027
UPDATED 08/12/94 2013027
UPDATED 08/12/94 7013027

(42375)' UPDATED 08/12/94 6024304
(42375) UPDATED 08/12/94 8024304

UPDATED 08/12/94 0020505
UPDATED 08/12/94 8021055

(42375) UPDATED 08/12/94 6026304
(42375) UPDATED 08/12/94 8026304
(42375)' UPDATED 08/12/94 6028304
(42375), UPDATED 08/12/94 8028304

UPDATED 08/12/94 5082000
UPDATED 08/12/94 1092235
UPDATED 08/12/94 1092238

UPDATED 08/12/94 3001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE.

UPDATED 08/12/94 9001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4006012 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 3008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4008016 TEMPERATURE=
PROCESS NUIMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 2013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 7013027 TEMPERATURE=
PROCESS NU4MBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6024304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8024304 TEMPERATURE=

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 0025051 TEMPERATURE=

0.O000E.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00

293.00

293.00

TEMPERATURE(KELVIN)

LUMPED NUCLEAR DENSITY

293.000

1.7363295E-03
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SPIN FACTOR (G) = 14.448 LUMP DIMENSION (A-BAR) 0.0000000E.00

INNER RADIUS = 0.00000O0E+00 DANCOFF CORRECTION (C) = 0.0000000E+0.

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 55845 SIGMA(PER ABSORBER ATOM)= 3.4663022E+02

MODERATOR-S WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E+02

MODERATOR-2 WILL BE TREATED BY THE NOEDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=l050000

GROUP RES ABS RES FISS RES SCAT
8 -5.51878BE-:4 0.000000EE00 -3.9441B0E-01
9 -2.797993E-03 E.000000E+90 -2.293471E+00
10 -3.291452E-01 0.0E0000E+00 -3.820862E+01
11 -2.E80562E+00 0E.00000E+E0 -.11599996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3 .33719E+00
FISSION 0.00OOE.+00

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 8025055 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.OOOE+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.466 TEMPERATURE(KELVIN) 293.000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.7363295E-03

SPIN FACTOR (0) 14.448 LUMP DIMENSION (A-BAR) = 0.OOOOOOE+00

INNER RADIUS = 0O.OOEE0 E+00 DANCOFF CORRECTION (C) = 0.0OOOOOE+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E+02

MODERATOR-i WILL BE TREATED BY THE NORDNEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E+02

MODERATOR-2 WILL BE TREATED BY THE NORD1EIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=I.00000

GROUP RES ABS RES PISS RES SCAT
8 -5.518788E-04 0.O00000OE+00 -3.944190E-01
9 -2.797993E-03 0.0000O0E÷00 -2.293471E+00

10 -3.291452E-01 0.0000EOEE.E -3.820862E+01
I1 -2.6R8052E+00 0.000OEE00 -I.159996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.00000E+00

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

FE 1192 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NI 1190 WT SS-304(I/EST) P-3 293K SP=5+4(42375)'

PROCESS NUMBER 1007 IS AT TEMPEPATURER

UPDATED 08/12/94 6026304 TEMPERATURE:
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8026304 TEMPEFATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE:

UPDATED 08/12/94 6028304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8028304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 5082000 TEMPERATURE=
PROCESS NUM1-BER 1007 IS AT TEMPERATURE=

293 00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00

293.00

293.00

PB 1288 218NGP 042375 P-3 293K

UPANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) - 233.025 TEMPERATURE(KELVIN)

POTENTIAL SCATTER SIGMA = 11.500 LUMPED N.UCLEAR DENSITY

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR)

INNER RADIUS 0.0000000E+00 DANCOFF CORRECTION (C)

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i 26.982 SIGMA(PER ABSORBER ATOM)=

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

1092235 TEMPERATURE=

- 293.000

= 1.3190822E-03

6.4999998E-02

- 1.5211706E-01

4.0850834B-01
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MASS OF MODERATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 7-7685082E-01

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=l.00000

GROUP RES ABS RES FISS EES SCAT
12 -1.71286B+5E, -1.053512E.00 -4.421081E-02
13 -. 5191524E+00 12.544281E+00 -S.184106E-01
14 -3.743466E+00 -2.214335E+00 -2.824813E-02
15 -2.253379E-04 1.715397E-04 1.537884E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.15925E+02
FISSION 1.28649E+02

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 1092238 TI

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.006 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 8.31332291

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 6.49999988

INNER RADIUS = O.O0O0000E+B0 DANCOFF CORRECTION (C) = 1.52217061

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-S 26.982 SIGMA(PER ABSORBER ATOM)= 6.4818372E+02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 235.044 SIGMA(PER ABSORBER ATOM)= 1.8885785E+02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SNIELDING=S.00000

GROUP RES ABS RES FISS RES SCAT
9 -1.309125E-04 0.B000000E00 -1.475272E-03

10 -7.025824E-03 -3.903629E-08 -5.099698E-02
11 -3.303697E-01 0.0B0I00E+00 -1.054719E:00
12 -3.107342E+00 0.00000OE+00 -3.725560E÷00
13 -3.585465E+00 0.B0000I E 00 -I.189779E+00
14 -6.584B99E++00 0.0000OE+00 -3.875874E-01
15 -4.155054E-09 0.0000OE.+00 3.752471E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.57082E.02
FISSION 5.33631E-04

EMPERATURE= 293.00

E-05

E-02

E-01

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00
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TH IS XSDEN WORKING TAPE HAS CREATED 02/21/01 AT 17:1R:13
THE TITLE OP THE PARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIRRARY

R3ASED ON ENDF-R VERSION 4 DATA
COMPILED FOR. NRC 1/27/R9

TAPE ID 4321
N•UMBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRPO002
HYDROGEN ENDF/B-IV NAT 1269/THRMO002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
CARBON-12 ENDF/B-IV MAT 1274/THRM1065
OXYGEN-16 ENDF/B-IV HAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV HAT 1276

AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
CR 1191 WT SS-304 (1/EST) P-3 293K SP=5.4(42375)
CR 1191 WT SS-304 (1/EST) P-3 293K SP=5+4 (42375)

MANGANESE-55 ENDF/B-IV MAT 1197
MANGA1ESE-55 BNDF/B-IV MAT 1197

FE 1192 WT SS-304 (1/EST) P-3 293K SP=5+4(42375)'
FE 1192 WT SS-304 (1/EST) P-3 '93K SP-54 (42375)
NI 1190 WT SS-304(1/EST) P-3 293K SP=5.4 (42375)
NI 1190 WT SS-304(0/EST) P-3 293K SP=5+4(42375)'
PB 1288 218NGP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261
URA14IUM-238 ENDF/R-IV MAT 1262

NUMBER OF NUCLIDES
NUMBER OF GAMMA GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

21

0

3001001
4001001
9001001
4006012
3008016
4008016
9008016
1013027
2013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092235
1092238

TAPE COPY USED 0 I/O'S, AND TOOK 0.11 SECONDS
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R Ky EEEREEEEEEREEE RN1 NN 00000000000 VV VV
KK K REEEEEEEEEERE NN NN 0000000000000 VV VV
KY KK EE NNNN NN 00 00 VV VV
KK KR EE NN R'•q NN 00 00 VV VV
KR" KRK E UN NN IN 00 00 VV VV
KKKKKKKK EREEEEEEE N1U N4 NN 00 00 -------------- VV VV
KKKKKKKK EEEEEEEEE Dil NN UN 00 00- ------------. VV VV
KK KK EE NN NN NN 00 00 VV 'N
KK KK EE NN U.N U 00 00 'VN '
KR KK EE N DINNN 00 00 'N 'N
KR KK EEEREEEREEERE UN1 UNN 0000000000000 VVV
KY KK EEEREEEEEEEEE NIT MN 00000000000 V

S0SSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEREEE EEEER PPPPPPPPPPPPP CCCCCCCCCCCCC
SS SS CC CC AA AA LL EE pp pp cc cc
SS CC AA AA LL EE PP PP CC
SS CC AA AA LL EE pp pp CC
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EREREEEE R ------------- pPPPppPpPPPPP CC

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EREEEEE - ------------- pppppppppppp CC
SS CC AA AA LL EE PP CC
SS CC AA AA LL EE PP CC

SS SS CC CC AA APA LL EE PP CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEREEREEER PP CCCCCCCCCCC

0000000 22222222222 // 22222222222 18 // 0000000 11
0000000000 2222222222222 // 2222222222222 11 // 000000000 i11

00 00 22 22 // 22 22 11i1 // 00 00 1011
00 00 22 // 22 i1 // 00 00 11
00 00 22 // 22 11 // 00 00 11
00 00 22 // 22 11 // 00 00 11
00 00 22 22 12 // 00 00 11
00 00 22 // 22 i1 // 00 00 11
00 00 22 // 22 11 // 00 00 11

00 00 22 // 22 1i // 00 00 11
000000000 2222222222222 // 222222222222 11111111 // 000000000 Iiiiiiii

0000000 2222222222222 // 2222222222222 11010111 // 0000000 11010100

11 7777777777777 11 88888888888 11 7777777777777
1ii 777777777777 ill 8888888888888 ill 777777777777
1111 77 77 1111 88 88 111 77 77

11 77 ii 88 88 11 77
1i 77 11 88 88 11 77
11 77 11 88888888888 11 77
1i 77 11 88888888888 11 77
11 77 11 88 88 11 77
01 77 ai 88 88 11 77
ii 77 .I 88 88 1 1 77

11111111 77 11111111 8888888888888 11111111 77
11111111 77 11811111 88888888888 11111111 77
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SSSSSSSSSSS CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC
SS SS CC CC
SS CC
SS CC

SSSSSSSSSSSS CC
SSSSSSSSSSSS CC

SS CC
SS CC

SS SS CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC

AAAAAAAAA LL
AAAAAAAAAAA LL

AA AA LL
AA AA LL
AA AA LL
AAAAAAAAAAxAAA LL
AAAAAAAAAAAAA LL
AA AA LL
AA AA LL
AA AA LL
AA AA LLLLLLLLLLLLL
AA AiA LLLLLLLLLLLLL

EERREEEEEEEEE
EEREEEEEEEEE
RE
ER
EE
EEEEEEEEE
EEEEEEEEE
ER
EE
ER
EEEEEREREREEE
EEEEREEEEEEEE

EPPPPPPPpPPPP
PPPPPPPPPPPPPPPP ppp p pp

pp pp
pp pp
PP PP
PpPPPPPPPpPPPP
PPPPPPPPPPPP
PP
PP
pp
pp
pp

CCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: ERG

LIBRARY: G:\SCALE43\WIN_NT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 17:18:17
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*** *•'** •J•IERICPARAMETERS ***
.. .. .. . ... . . . . . . .. . . . . . . .

TME MAXIMUM PROBLEM TIME (MIN) 90.00

TEA TIME PER GENERATION (MIN) 5.00

GEN NUMBER OF GENERATIONS 1203

NPG NUMBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER I

EES GENERATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA I-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

XNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 1000

* PFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

"RND STARTING R•ANOM NUMBER BB827100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UMIT 8 512

ADJ MODE OF CALCULATION FORWARD

* INPUT DATA WRITTEN ON RESTART UNIT NO

*** BINARY DATA INTERFACE YES
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**. ...... LOGICAL PARAMETERS ---

RUN

PLX

SMU

MKU

CKU

FMU

MKN

CKH

FMH

HHL

AMX

XSE

XS2

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT PISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EPF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE A4GLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA S-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COPACTOR K-EFF BY UNIT LOCATION

PRINT PISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT PIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO ***

NO

YES

NO

NO

NO

NO

NO .

NO

ND

NO

NO

NO

NO

NO

NO

NO

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA

........... DATA READING COMPLETED
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UNIT VOLUME
1NUMBER DATA SET NAME NAME UNIT FUNCTION

XSC

ALE

WTS

SKT

BIN

RST

LIE

14

79

80

16

95

95

4

8

9

10

D:\hjp\plateMinthclaMin_fuellMinhteleMin_u

G:\scale43\DATALIB\FT79F001

G:\scale43\DATALIB\FTHSPF01

UNKNOWN

D:\hjp\plateMinthclaMin_fuellMin_hteleMinu

D:\hjp\plateMinthclaMin_luellMinhteleMin_u

D:\hjp\plateMinthclaMin_fuellMin_hteleMin_u

D:\hjp\plateMinthclaMin_fueliMin_hteleMin-u

UNKNOWN

UNKNOWN

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

........ 0 IO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMPX WORKING LIBRARY ON UNIT

0
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MIXING TABLE

NUMBER OF SCATTERING ANGLES z 2
CROSS SECTION MESSAGE THRESHOLD =3.OE-05

MIXTURE =
NUCLIDE
1011027

08/12/94
1092235

08/12/94
1092238

08/12/94

MIXTURE =
NUCL IDE
2013027

08/12/94

MIXTURE =
NUCLIDE
3001001

08/12/94
3008016

08/12194

MIXTURE =
NUCL I DE
4 001 00 1

08/12/94

4006012
08/12/94

4008016
08/12/94

MIXTURE =
NUCLIDE
5082000

08/12/94

MIXTURE =
NUCLIDE
6024304

08/12/94
6025055

08/12/94
6026304

08/12/94
6028304

08/12/94

MIXTURE =
NUCLIDE
7013027

08/12/94

MIXTURE =
NUCLIDE
8024304

08/12/94
8025055

08/12/94
8026304

08/12/94
8028304

08/12/94

MIXTURE =
NUCLIDE
9001001

08/12/94
9008016

08/12/94

ATOM-DENS.
4.00184E-02

1.31908E-03

8.31332E-05

DENSITY(G/CC)
WGT. FRAC.

7.600 lIE-01

2.19991E-01

1.40394E-02

= 2.3407
ZR AWT

13027 26.9818

92235 235.0441

92238 238.0510

2 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. ZA ART

6.03066E-02 1.00005E.00 13027 26-9818

3
ATOM-DENS.

6.68762E-02

3.34381E-02

4
ATOM-DENS.

5.98801E-02

1.07014E-02

2.45894E-02

DENSITY(G/CC)
WGT. FRRC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1.03684E-01

2.20668E-01

6.75649E-01

= 0.99977
ZA AWT

1001 1.0077

8016 15.9904

= 0.96635
ZA AWT

1001 1.0077

6000 12.0001

8016 15.9904

5 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. ORAC. ZA AWT

3.29690E-02 1.000001+00 82000 207.2100

ITUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

URAIRTUM-235 ENDF/B-IV MAT 1261

URRNIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRM1002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE

HYDROGEN ENDO/B-IV MAT 1269/THRMI002

CARBON-12 ENDF/B-IV MAT 1274/THRM1065

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
PB 1288 218NGP 042370 P-3 293K

NUCLIDE TITLE

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)

MANGANESE-55 ENUF/B-TV MAT 1197

FE 1192 WT SS-304(C/BST) P-3 293K SP=5+4(42375)

NI 1190 WT SS-304(C/EST) P-3 293K SP=5+4(42375)

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE

CR 1191 WT SS-304(C/EST) P-3 293K SP=5+4(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(I/EST) P-3 293K SP=5+4(42375)

NI 1190 WT SS-304(1/EST) P-3 293K SP=504(42375)

NUCLIDE TITLE

HYDROGEN ENUF/B-IV MAT 1269/THRMT002

OXYGEN-16 ENDG/B-IV MAT 1276

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

6
ATOM-DRNS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

DENSITY (G/CC)
WGT. FRAC.

1.90000E-01

1.99999E-02

6.95000E-01

9.50001E-02

= 7.9200
Z AROT

24000 51.9957

25000 54.9379

26000 55.8447

28000 58.6872

7 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. ZA AWT

6.03066E-02 1.00000E+00 13027 26.9818

8
ATOM-DENS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

ATOM-DENS.
6.68896E-06

3.34448E-06

DENSITY (G/CC)
WGT. FRAC.

1.90000E-01

1.99999E-02

6.95000E-01

9.50001E-02

DENSITY(G/CC)
WGT. FRAC.

1. 11927E-01

8.88074E-01

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

= 0.99997E-04
ZA AWT

10001 1.0077

8016 15.9904

3001001
4001001
0001001

4006012
3008016
4008016
9008016
1013027
7013027
7013027
0024304
8024304
6025055
8025054
6026304
0026304
6028304
8028304
1082000
1092238
0092238

HYDROGEN ENDF/B-IV MAT 1263/THRM1002
HYDROGEN ENDG/B-IV MAT T269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRMO002
CARBON-12 ENDF/B-IV MAT 1274/THRM1065
OXYGE•T-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375)05
AL-27 1193 218 GOP 040375)0)
AL-27 0193 218 GP 040375(5)
CR 1091 WT SS-304 (I/EST) P-3 293K SP=504(42375)'
CR 0190 WT SS-304(I/EST) P-3 293K SP=544(42375)'

MANIGATIESE-55 ENDF/B-IV MAT 1097
MA1IGANESE-55 ENDU/B-IV MAT 1197

FE 1192 WT SS-304 Cl/EST) P-3 293K SP=50+442375)
FE 1192 WT SS-304 C/BST) P-3 293K SP=5.4(42375)'
NI 1190 WT SS-304(C/EST) P-3 293K SP=5+4(42375)'
NI 1190 WT SS-304(I/EST) P-3 293K SP=5+4(42375)'
PB 1288 218NG0 042375 P-3 2930

URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1262

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUIMBER K5-222

NAC International

1 TP.A.ISFERS FOR MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.

I TP-ATISFERS FOR MIXTURE 4 WERE CORRECTED FOR BAD MOMENTS.

I TRATNSFERS FOR MIXTURE 9 WERE CORRECTED FOR BAD MOMENTS.

....... 0 IO'S WERE USED MIXING CROSS-SECTIONS ........
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1-D CROSS SECTION ARRAY ID NUMBERS
1 2002 1452 27 18 1018

....... 0 IO'S WERE USED PREPARING THE CROSS SECTIONS ...
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... ADDITIONAL INFORMATION

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 22

ENTRIES/NEUTRON IN THE FISSION BANK 15

NUMBER OF MIXTURES USED 8

NUMBER OF BIAS ID'S USED I

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 56

NUMBER OF GEOMETRY REGIONS USED 56

LARGEST GEOMETRY UNIT NUMBER 15

LARGEST ARRAY NUMBER I

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF U4ITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

YES

YES

YES

75

5N
NO **

.X BOUNDARY CONDITION MIRROR -X BOUNDARY CONDITION MIRROR

+Y BOUNDARY CONDITION MIRROR -Y BOUNDARY CONDITION MIRROR

+Z BOUNDARY CONDITION MIRROR -Z BOUNDARY CONDITION MIRROR
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... SPACE AND SUPERGROUP INFORMATION ......

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

42609 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

* 57391 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99738 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

57331 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1037 WORDS ARE NEEDED FOR THE LARGEST GROUP.

43862 WORDS OF STORAGE IS SUFFICIENT TO REU THIS PROBLEM.

* 53220 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

53408 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING XSEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 2010 0 10551

........ 0 IO'S WERE USED IN SUPERGROUPING ........

........ 0 IO'S WERE USED LOADING THE DATA ........
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MEDIA BIAS
NUM I D

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

..... UNIT

FUELED AI.SOULAR SECTIONS TUBE 1 LOOSE

1

2

3

4

5

6

7

8

9

10

1i

12

13

14

15

16

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

3

2

1

2

3

2

1

2

3

2

1

2

3

2

1

2

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS :

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

3.0300

3.0625

3.1275

3.1600

3.5300

3.5625

3.6275

3.6600

4 .0300

4.0625

4.1275

4.1600

4.5300

4.5625

4.6275

4.6599

.z

.z

.z

+Z

+Z

+Z

+Z

58.750

58.750

58.750

58.750

58.750

58.750

58.750

58.750

58.750

58.750

58.750

58.750

58.750

58.750

58.750

58.750

-Z = 0.00000

-z = 0.00000

-Z = 0.00000

-Z = 0.00000

-z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000
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MEDIA BIA
NUM IREGION

AS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- U 'NIT 2 -----

TUBE 1 LOOSEAXIAL CLAD SECTIONS

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

FUEL ELEMENT TUBI

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

3

2

3

2

3

2

3

2

1

i

1

i

i

i

1

I

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

3.0300

3.1600

3-5300

3.6600

4.0300

4.1600

4.5300

4.6599

.Z

.Z

+Z

+Z

1.3750

1.3750

1.3750

1.3750

1.3750

1.3750

1.3750

1.3750

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

-Z=

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

-.--- UNIT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X=

X=

X=

X=

X=

X=

X=

0.00000

0.00000

0.00000

0.00000

0.00000

0 .00000

0.00000

0.00000

Y=

Y=

Y =

Y=

Y=

y =

Y =

y=

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

3 1 RADIUS = 4.G600

1

2

3

AT X =

AT X =

AT X =

0.00000

0.00000

0.00000

+Z=
y1 =

y =

y =

61.500

0.00000

0.00000

0.00000

-Z

Z

Z

Z

= 0.00000

= 0.00000

= 1.3750

= 60.125

X = 0.00000

2

1

2

X = 0.00000

3

X = 0.00000

Y = 0.00000

----- UNIT 4

BASKET FUEL TUBE

1 CYLINDER

HOLE NUMB3ER

2 CYLINDER

- FUEL DOWN

3 1 RADIUS

4 AT X

2 1 RADIUS

RADIAL CENTERED

5.0927

0.00000

5.3974

.Z = 73.177

Y = 0.00000

+Z = 73.177

-Z

Z

-Z

= 0.00000

= 0.00000

= 0.00000

----- UNIT 5 -----

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

BASKET FUEL TUBE - FUEL UP

1 CYLINDER 3 1

RADIAL CENTERED

RADIUS = S.0927 .Z = 73.177 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

HOLE NUMBER 5 AT X = 0.00000 Y = 0.00000 Z = 11.677 IS UNIT NUMBER 3

2 CYLINDER 2 1 RADIUS = 5.3974 +Z = 73.177 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

0
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 6 H ----

BASKET BOTTOM PLATE HOLE

1 CYLINDER 3 1 RADIUS = 1.2700 +Z = 1.2698 Z = 0 00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

UNIT 7

BASKET BOTTOM PLATE

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

6 1 RADIUS

6 AT X

7 AT X

8 AT X

9 AT X

i0 AT X

11 AT X

12 AT X

= 16.847

= 0.00000

= 10.795

= 5.3975

= -5.3975

= -10.795

= -5.3975

= 5.3975

,Z

Y

Y

Y

Y

Y

Y

Y

1.2698

0.00000

0.00000

9.3487

9.3487

0.00000

-9.3487

-9.3487

-Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

X = 0.00000

6

6

6

6

6

6

Y = 0.00000

UNIT 8

HEAT TRANSFER BAR / ROD

1 CYLINDER 7 1 RADIUS = 0.31650 Z = 73.177 -Z = 0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

---. - UNIT 9 -----

BASKET FUEL DOWN

I CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

MOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

1 RADIUS

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

1 RADIUS

1 RADIUS

= 16.193

= 0.00000

= 10.795

= 4.9493

= 4.6024

= 5.2354

= 5.3975

= 0.00000

= -0 .63 300

= 0.63300

= -5.3975

= -4.9493

= -5.2354

= -4.6024

= -10.795

= -4.9493

= -4 .6024

= -5.2354

= -5.3975

= 0.00000

= 0.63300

=-0. 63300

= 5.3975

= 4.9493

= 5.2354

= 4.6024

= 16.669

= 16.847

.Z =

Y=

y0=

y9=

Y=

y9=

Y=

y9=

Y=

Y=

Y=

y9=

y9=

Y=

y9=

Y=

y9=

Y =Y =

Y =

Y =

+Z

+Z

73.177

0.00000

0.00000

2.8575

3.3881

2.2917

9.3487

5.7150

5.6798

5.6798

9.3487

2.8575

2.2917

3.3881

0.00000

-2.8575

-3.3881

-2.2917

-9.34897

-5.7150

-5.6798

-5.6798

-9.3487

-2.8575

-2.2917

-3.3881

73.177

73.177

-Z =

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z1=

Z1=

Z5=

Z5=

Z5=

Z5=

Z5=

Z5=

Z5=

Z =

Z5=

Z =

Z =

Z =

Z =

-Z =

-Z =

-Z=

0.00000

0.00000

0.00000

0.00000

0.0000

0.00000

0.00000

0.00000

0.0000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

o.00000

o.000o0

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER 4

IS UNIT NUMBER 4

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 4

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 4

IS UNIT N4UMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 4

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 4

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 4

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

Y = 0.00000

Y = 0.00000

Y 0.00000
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

- -- UNIIT 105 - -

BASKET FUEL UP

I CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

1 RADIUS

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

I RADIUS

= 16.193

= 0.00000

= 10.795

= 4.9493

= 4.6024

= 5.2354

= 5.3975

= 0.00000

=-0. 63300

= 0.63300

-5.3975

= -4.9493

= -5.2354

= -4.6024

= -10.795

= -4.9493

-4 .6024

= -5.2354

= -5.3975

= 0.00000

= 0.63300

=-0. 63300

= 5.3975

= 4.9493

= 5.2354

= 4.6024

= 16.669

1Z = 73.177

Y = 0.00000

Y = 0.0O000

Y = 2.8575

Y = 3.3881

Y = 2.2917

Y = 9.3487

Y = 5.7110

Y = 5.6798

Y = 5.6798

Y = 9.3487

Y = 2.8575

Y = 2.2917

Y = 3.3881

Y = 0.00000

Y = -2.8S75

Y = -3.3881

Y = -2.2917

Y = -9.3487

Y = -5.7150

Y = -1.6798

Y = -5.6798

Y = -9.3487

Y = -2.8575

Y = -2.2917

Y = -3.3881

+Z = 73.177

Z =

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

z2=

Z=

Z=

z2=

Z=

Z=

Z=

Z =

Z=

Z =

Z =

Z =

Z =

-Z=

0.00000

0.00000

0.60000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0-00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

5

8

8

8

8

B

8

5

8

8

8

5

8

=8

5

8

8

8

5

8

8

8

X = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.000003 1 RADIUS = 16.847 +Z = 73.177 -Z = 0.00000 CENTERLINE IS AT X = 0.00000
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 11 -----

CASK CAVITY

S CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

3 1 RADIUS = 16.986

63 AT X = 0.00000

64 AT X = 0.00000

65 AT X = 0.0000

66 AT X = 0.00000

67 AT X = 0.00000

68 AT X = 0.00000

69 AT X = 0.00000

70 AT X = 0.00000

71 AT X = 0.00000

72 AT X = 0.00000

73 AT X = 0.00000

74 AT X = 0.00000

-Z = 446.68

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.0000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0R00000

Y = 0.00000

-Z =

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

000000 CENTERLINE IS AT

1.000I0E-04 IS UNIT NUMBER

1.2700 IS UNIT NUMBER

74.448 IS UNIT NUMBER

75.717 IS UNIT NUMBER

148.89 IS UNIT NUMBER

150.16 IS UNIT NUMBER

223.34 IS U141T NUMBER

224.61 IS UNIT NUMBER

297.79 IS UNIT NUMBER

299.06 IS UNIT NUMBER

372-24 IS UNIT NUMBER

373.51 IS UNIT NUMBER

X - 0.00000

7

10

Y = 0.00000

i0

7

9

7

i0

7

9

UNIT 12 -----

CASK SHIELD RADIAL CONFIGURATION

1 CYLINDER 3 1 RADIUS

HOLE NUMBER 75 AT X

2 CYLINDER 8 1 RADIUS

3 CYLINDER 5 1 RADIUS

4 CYLINDER 8 1 RADIUS

5 CYLINDER 9 1 RADIUS

6 CYLINDER 8 1 RADIUS

= 16.986

= 0.00000

= 18.910

= 33.465

= 36.519

= 49.219

= 49.818

+Z = 446.6B

Y = 0.00000

+Z = 446.68

+Z = 446.68

+Z = 446.68

+Z = 446.68

+Z = 446.68

-Z =

Z=

-Z =

-Z =

-Z =

-Z =

-Z =

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

x = 0.o00oo

x = 0.o0000

x 0.00000

X 0.100000
x = 0.o0o00

I = o.ooooo

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = 0.000007 CUBOID 9 1 +X = 49.818 -X = -49.818 +Y = 49.818 -Y = -49.818 'Z = 446.68

ional 6.6.8-128NAC Internat



NAC-LWT Cask SAR
Revision 42

November 2014

MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 13

LWT LID

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CUBOID

8

9

8

9

1

RADIUS =

RADIUS =

RADIUS =

.X =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

+X =

36.519

49.818

49. 818

49.818

26.353

36. S19

49.818

49.818

49.818

.2

-X

.2

+ Z

+ Z

-x

= 28.575

S 28. 575

= 28.575

= -49.818

= 16.510

= 26.071

= 26.071

= 26.670

= -49.818

-Z

-Z

-Z

.Y

0.59940

0.59940

0.00000

49.818

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y = -49.818 +Z = 28.575

Y

Y

-Z

UNIT 14

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

LWT BOTTOM WELDMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CUBOID

5

8

9

8

9

-Z

-Z

-Z

-Z

+Y

= 8.8900

= 0.00000

0.00000

= 0.00000

= 49.818

CENTERLINE IS AT X =

CENTERLINE IS AT X =

CENTERLINE IS AT X =

CENTERLINE IS AT X =

-Y = -49.818 +Z =

0.00000

0.00000

0.00000

0.00000

26.670

Y

Y

Y

Y

-Z

****'*'*'********'* GLOBAL ............ *.*..*.
---.- UNIT 15 EXTEP14AL TO LATTICE I -----

LWT CASK

1 ARRAY NUMBER +X = 49.818 -X = -49.818 +Y = 49.818 -Y = -49.818 +Z = 501.93 -Z = 0.00000
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. . UNIT ORIENTATION DESCRIPTION FOR ARRAY I

Z LAYER 1, X COLUMN 1 TO I LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

14
Z LAYER 2, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

12
Z LAYER 3, X COLUMN 1 TO I LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

13

NAC International 6.6.8-130
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

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

10 10
11 11
12 12
13 13
14 14
15 15
16 16

2 1 17
2 18
3 19
4 20
5 21
6 22
7 23
8 24

3 1 25

4 1 26
2 27

5 1 28
2 29

6 1 30

7 1 31

8 1 32

9 1 33
2 34
3 35

10 1 36
2 37
3 38

11 1 39

12 1 40
2 41
3 42
4 43
5 44
6 45
7 46

13 1 47
2 48
3 49
4 50

14 1 51
2 52
3 53
4 54
5 55

SURROUNDING GEOMETRY VOLUMES

15 1 56

VOLUME

1.69451E03 CM*3
3.65458E+01 CM''3
7.42612E+01 CM**3
3.771550+01 CMN:3
4.56862E.02 CM''3
4.25442E+01 CM'.3
8.62583E+01 CM'*3
4.37139+001 CM'*3
5.25153E0+2 CM*3
4.85422E+01 CM '3
9.825510+01 CM*3
4.971220+01 CM*3
5.934440+02 CM*:3
5.45405E+01 CM''3
1.10252E+02 CM *3
5.55391E+01 CM**3

3.96586E+01 CM''3
3.47606E+00 CM*'3
1.06925E+01 CM''3
4.03762E+00 CM'*3
1.22908E001 CM*'3
4.59916E0.0 CM*'3
1.38891+0.1 CM'*3
5.15671E+00 CM'*3

1.79337E-01 CM*'3

1.76679E+03 CMN'3
7.34815E+02 CM''3

1.76679E+03 CMN*3
7.34815E+02 CMN*3

6.43417E+00 CM''3

1.08713E+03 CM''3

2.30289E+01 CM'*3

1.29829E+04 CM''3
3.59751E+03 CM*'3
1.36994E+03 CM''3

1.29829E+04 CM**3
3.59751E+03 CM''3
1.36994E+03 CM''3

6.63421E+03 CM''3

0.00000E+00 CM''3
9.69190E+04 CM''3
1.06970E+06 CM1*3
2.99966E+05 CM''3
1.02801E+06 CM'*3
8.33038E+04 CM''3
9.51639E+05 CM'*3

1.17210E+05 CM''3
1.00916E+05 CM:'3
4.67352E+03 CM*'3
6.08776E+04 CM**3

1.66245E+04 CM''3
9.260410+04 CM''3
9.40439E+04 CM''3
4.67353E+03 CM'*3
5.68191E+04 CM'_3

GEOMETRY REGION

4.98288E+06 CM''3

CUMULATIVE
VOLUME

1.69451E+02 CM**3
1.73105E+03 CM''3
1.805310+03 CM''3
1.04303E+03 CM''3
2.29989E003 CM''3
2.342430+03 CM*:3
2.42869E003 CM'*3
2.47241E+03 CM'*3
2.99756E+03 CM'*3
3.046100+03 CM*'3
3.14436E+03 CM'*3
3.19407E+03 CM1'*3
3.787510+03 CM'*3
3.84205E+03 CM'-3
3.95231E+03 CM''3
4.007850+03 CM.'3

3.965860+01 CM-'3
4.31347E+01 CM*'3
5.38272E+01 CM''3
5.78648E+01 CM''3
7.01557E+01 CM':3
7.47548E+01 CM''3
8.864390+01 CM*-3
9.380060+01 CM*'3

4.19563E+03 CM''3

5.96242E+03 CM''3
6.69723E+03 CM''3

5.96242E+03 CM''3
6.69723E.03 CM''3

6.43417E+00 CM''3

1.13216E+03 CM''3

2.30289E+01 CM''3

6.02781E+04 CM''3
6.38756E+04 CM''3
6.52455E+04 CM''3

6.02781E+04 CM''3
6.38756E+04 CM''3
6.524550+04 CM''3

4.04900E+05 CM''3

4.04900E+05 CM''3
5.01819E*05 CM''3
1.57152E+06 CM''3
1.871480+06 CM''3
3.39950E+06 CM'*3
3.48280E+06 CM''3
4.43444E+06 CM**3

1.17210E+05 CM''3
2.18126E+05 CM*'3
2.227990+05 CM''3
2.83677E+05 CM**3

1.66245E+04 CM''3
1.09229E+05 CM**3
2.03273E+05 CM''3
2.07946E+05 CM''3
2.64765E+05 CM**3

56 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.98288E+06 CM''3

UNIT USES REGION

1 42 1
2
3
4

6
7
8
9
10

11
12
13
14

15
16

2 84 1
2
3

545

6

0

MIXTURE

3
2
1
2
3
2
1
2
3

2

1

2
3
2
3
2

3
2

TOTAL VOLUME

7.11692E+04 CM*'3
1.534920+03 CM*'3
3.11897E+03 CM"-3
1.58405E+03 CM'-3
1.918822+04 CM*'3
1.78686E+03 CM'-3
3.62285E+03 CM''3
1.83598E+03 CM''3
2.20564E+04 CM'*3
2.03877E.03 CM''3
4.12672E+03 CM''3
2.08791E+03 CM''3
2.49247E+04 CM'.3
2.29070E+03 CM**3
4.63060E+03 CM"3
2.33264E+03 CM''3

3.33133E+03 CM':3
2.91989E+02 CM''3
8.98172E+02 CM'-3
3.39160E+02 CM-3
1.03243E+03 CM**3
3.863290+02 CM' 3
1.16669E+03 CM. '3
4.33163E+02 CM*3
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7

8

9

10

11

12

13

14

15

42 1

21 1

21
21 1

22
42 1

6 1

108 1

3 1
2
3

1 1
3

1 1

1 1
2
3
4
5
6
7

1
2
3
4

1
2
3
4
5

7.53214E+00

3.71026E604
1.54311E.04

3.71026E604
1.54311E+04

2.70235E+02

6.52275E+03

2.48712E+03

3.89488E+04
1.07925E+04
4.10981E+03

3.89488E+04
1.07925E+04
4.10981E+03

6.63421E+03

0.00000E+00
9.69190E+04
1.069702+06
2.99966E+05
1.52801E+06
8.330386+04
9.51639E+05

1.17210E+05
1.00916E+05
4.67352E+03
6.08776E+04

1.66245E+04
9.26041E+04
9.40439E+04
4.67353E+03
5.68191E+04

4.98288E+06

CM' -3

CM":3
CM 3

CM**3
CM* 3

CM**3

CM* '3

CM'*'3

CM' '3
CM' 3
CM' '3

CM: :3

CM '3
CM*3

CM-'3

CM :'3
CM '3
CM* '3
CM '3
CM. '3
CM.*3
CM. '3

CM: '3
CM '3
CM '.3
CM..3

CM" 3
CM '3
CM* 3
CM '3
CM"3

CM*'3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 1.54991E+04 CM''3
2 4.78047E+04 CM''3

3 3.11002E+05 CM''3
5 1.08632E+06 CM''3

6 6.52275E+03 CM''3

7 2.40722E+04 CM''3
8 6.99350E+05 CM''3
9 2.79231E+06 CM''3

MASS (G)
3.62788E+04
1.29168E+05
3.10931E+05
1.23233E+07
5.16602E+04
6.50430E+04
5.53885E+06
2.792232+02

BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 0.01100 MINUTES WERE USED PROCESSING DATA.

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 3.11048E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 1.68500E+01 -X=-1.68500E+01 +Y=-1.68500E+01 -Y= 1.68500E+01 +Z= 4.73350E602 -Z= 2.667006+01

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.93233 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.93867 MINUTES.
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GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENEPATION K EFFECTI VE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

1 9.49538E-01 9.66667E-01 1.000OE+00 0.00000E0+0 0.00000E+00 0.0OS00E+00
2 9.17465E-01 9.90500E-01 1.O0OOE+00 0.00000E+00 O.OOOOOEE00 0.00000E+00
3 9.25396E-01 1.01433E+00 9.25396E-01 0.0000E+S0 0.00500E+00 0.00000E+00
4 9.74601E-01 1.03717E+00 9.49998E-01 2.46028E-02 0.00000E+00 0.00000E500
5 9.07974E-01 1.06100E+00 9.35990E-01 1.99497E-02 0.00000EO0 00.0000E+.00
6 0.585388-01 1.88383E+00 9.41627E-01 1.51911E-02 E.E0OEE00 S.00800E*00
7 9.45317E.01 1.10683E+00 9.42365E-01 1.17901E-02 0.EOOOOE.00 E.00000E+00
8 9.27517E-01 1.13067E +00 9.39890E-01 9.93954E-03 0.OOO0OE+00 0.00001E+00
9 9.71780E-01 1.15290E+00 9.44446E-01 9.55624E-03 0.0OOOEE+00 0.OOOOOE.00

10 9.06E22E-01 1.17633E+00 9.39643E-01 9.56871E-03 0.0O000E+00 0.OEOOOE.00
11 9.358738-01 1.20117E.00 9.39224E-01 8.44920E-03 0.80000OE00 0.08000E+00
12 9.12748E-01 1.22451E+0l 9.36577E-01 8.00758E-03 0.IO00OE+00 0.0OOOOE+00
13 9.34845E-01 1.24733E+00 9.36419E-01 7.24484E-03 0.00000E+00 0.OOOOOE+00
14 9.15009E-01 1.27067EO00 9.34635E-01 6.85004E-03 0.00000E+00 0.OOOOE+00
15 9.62264E-01 1.29450E+00 9.36760El01 6.64988E-03 0S.000OEE+00 0.OEEOOE+00
16 9.41319E-01 1.31733E+00 9.37086E-01 6.16520E-03 0.OEESOE+00 0.0OOOOEE00
17 9.05721E-01 1.34117E+00 9.34995E-01 6.10851E-03 0.0O0EE+00 0.00008E.00
18 9.35457E-01 1.36583E+00 9.35024E-01 5.71406E-03 0.OOOOOE+00 0.OOOOE.+00
19 9.73335E-01 1.38883E+00 9.37277E-01 5.82133E-03 0.OOEOOE+00 0.OOOOOE+00
20 9.361682-01 1.41250E.00 9.37216E-01 5.48875E-03 0OOEC'OE+00 0.OOOOEE+00
21 9.18860E-01 1.43733E+00 9.36250E01 5.28096E-03 0.OOOOE+0E 0.0OOOOOE+00
22 9.40510E-01 1.46101E+00 9.36463E-01 5.01448E-03 0.00000E+00 0.OOOOOE+00
23 9.45995E-01 1.48400E+00 9.36917E-01 4.79127E-03 0.OOOOE+00 0.OSOOOE+00
24 9.49764E-01 1.50783E+00 9.37501E-0l 4.60547E-03 0.EOOOE0000 E.0O000E+00
25 9.13888E-01 1.53067E+00 9.36474E-01 4.518852-03 0.OOEOEE+00 0.EOOOOE+00
26 9.37879E-01 .55450EEO00 9.36532E-01 4.32687E-03 0.EOOOOE+0E 0.OOOOOE+00
27 9.80078E-01 1.57633E+00 1.38274E-01 4.50088E-_3 0.SI000E+00 0.O000E +00
28 8.93904E-01 1.60117E+00 9.36568E-01 4.64886E-03 0.0OO0OE+00 0.OOOOOE+00
29 9.35162E-01 1.62400E200 9.36516E-01 4.47367E-03 0OOOOOE+OE 0.OOOOE+00
30 9.07047E-01 1.64683E+00 9.35463E-01 4.43755E-03 0.EOOOOE+00 0.0OOOOE+00
31 9.15548E-01 1.67067E+00 9.34776E-01 4.33652E-03 0.00000E+00 0.00000E+00
32 9.11447E-01 1.69450E+00 9.33999E-01 4.26104E-03 0.OOOOOE+00 0.OOOOOE.00
33 9.42132E-01 1.71833E+E00 9.34261E-01 4.12963E-03 0.OEEOOE+00 0.OEOE+E+00
34 9.73521E-O0 1.74033E+00 9.35488E-E1 4.18249E8-3 0.OEEOOE+00 0.OEOOEE+00
35 9.12017E-01 1.76400E+00 9.34777E-01 4.11569E-03 0.OOOOOE+00 0.OOOO0E+00
36 9.48197E-01 1.78753E +E00 9.35171E-01 4.01226E-03 0.OOOOOE+00 0.OOOOE+00
37 9.47007E-01 1.8117E+00 9.35510E-01 3.91059E-03 0.OOOOOE +00 0.OOOOOE.00
38 9.50145E-01 1.83450E+00 9.35916E-01 3.82209E-03 0.OOOOE+00 0.OOOOOE+00
39 9.31024E-01 1.85833E+00 9.35784E-01 3.71971E-03 0.OOOEOE+00 0.OOOOOE+00
40 8.87928E-01 1.8830OE.00 9.34525E-01 3.83328E-03 0.OOOOOE+00 0.O0000E+00
41 9.50054E-01 1.90683E+00 9.34923E-01 3.75487E-03 0.OOOOOE.00 0.00000+E00
42 9.24555E-01 1.92983E+00 9.34664E-01 3-66896E-03 0.EOOEOE+E00 0.00000E+80
43 9.51347E-01 1.95267E.00 9.35071E-01 3-601422-03 0.000EOE+E00 0E.OOOE+00
44 9.12795E-01 1.97733E+00 9.34540E-01 3.55442E-03 0.00000+E00 0.OOOOOE+00
45 9.30073E-01 2.00117E+00 9.34436E-01 3.47233E-03 0.OOOSOE+00 0.OOOOOE+00
46 9.45772E-01 2.02500E+00 9.34694E-01 3.48226E-03 0.00OO0E+00 0.+OOEOE0
47 9.21591E-E1 2.04783E+00 9.34403E-01 3.33852E-03 0.OOOOOE+E00 0.OOOEOEE+00
48 9.44161E-01 2.07067E+00 9.34615E-01 3.27202E-03 0.IOOIOE+00 0.000008+00
49 9.44982E-01 2.09367E+00 9.34835E-01 3.20923E-03 0.OOOOIE+00 0.00000E 00
50 9.45684E-01 2.11750E+00 9.35061E-01 3.14978E-03 0.00000E+00 0.OOOIE+00
51 9.57844E-01 2.14033E+00 9.35526E-01 3.11967E-03 0.OEOOOE+00 0.OEOOOE+00
52 9.32145E-I0 2.16317E80+ 9.35459E-01 3.05739E-03 0.OEEOOE+00 0.OEEOOE+00
53 1.00046E+l0 2.18517E+00 9.36733E-01 3.25659E-03 0.OOOOOE+00 0.OO0OOEl00
54 9.763458-01 2.20900E+00 9.37495E-01 3.28295E-03 0.OOOOE +00 0.OOOOOE+00
55 9.33856E-01 2.23183E.00 9.37426E-01 3.22114E-03 0.EOOOOE+00 0.80000E+00
56 9.18827E-01 2.25383E.00 9.37082E-01 3.17964E-03 0.O0EOE+E00 0.OOO0E+E00
57 9.33764E-01 2.27667E+00 9.37022E-01 3.12187E-03 0.00000E+EO 0.0OOOOE+00
58 9.50672E-01 2. 300508+00 9.37265E-01 3.07529E-03 0.00000E+00 0.OOOOIE+00
59 9.345525-01 2.32433E+00 9.37218E-01 3.02123E-03 0.OOOOE+00 0.00000E+00
60 9.62475E-01 2.34817E+00 9.37653E-01 3.80046E-03 0.000008+00 0.000008+00
61 9.760748-01 2.37200E+08 9.38304E-01 3.02020E-03 0.80000E+00 0l.0000E+00
62 9.37632E-S1 2.39383E+00 9.38293E-01 2.96946E-03 0.000008+00 0.OOOOOE+00
63 9.41751E-01 2.416838+00 9.38350E-01 2.920928-03 0.0OO0OE+00 0.OOOOOE+00
64 9.59089E-01 2.43867E+00 9.38684E-01 2.89283E-03 0.08800E+00 0.OOOOE+00
65 9.70014E-01 2.46250E+00 9.39182E01 2.88965E-03 0.08068E+00 0.000008E00
66 9.45509E-01 2.48550E+00 9.39281E01 2.84586E-03 0.088068+08 0.08000E800
67 8.790768-01 2.509178+00 9.38354E-01 2.95087E-03 0.00005E+00 0.000008E00
68 9.18401E-01 2.53217E+00 9.38052E-01 2.92150E-03 0.IOOOE+00 0.00600+E00
69 9.40542E-01 2.55600E+00 9.38089E-01 2.87781E-03 0O0000OE+00 0.O0000E+00
70 9.836188-01 2.57783E+00 9.387598-01 2.91316E-03 0.00000E+00 0.O000El+00
71 9.300248-01 2.60167E,00 9.386328-01 2.873428-03 0.000008+00 0.000008+00
72 9.66689E-01 2.62450UE00 9.39033E-01 2.86029E-03 0.00008E+00 0.00000E+00
73 9.07280E-01 2.64933E+00 9.385868-01 2.854968-03 0.00000E+00 0.O0000E+00
74 9.27001E-01 2.674008+00 9.38425E-01 2.819638-03 0.0000E+00 0.80000E+00
75 9.21773E-01 2.69683E+00 9.38197E-01 2.79007E-03 0.00000E+00 0.80080E+00
76 9.45134E-01 2.71983E+00 9.38290E-01 2.75371E-03 0.00000E+00 0.00000E+00
77 9.50359E-01 2.74350E+00 9.38451E-01 2.72151E-03 0.00000E+00 0.00000E+00
70 9 26346E-01 2.765508+00 9.38292E-01 2.690188-03 0.00000E+00 0.00080E+00
79 9.65130E-01 2.78933E+00 9.386418-01 2.67779E-03 0.00000E+00 0.00000E+00
80 9.062112-01 2.81317E+00 9.382258-01 2.67574E-83 0.000008+00 0.00+00E+00

81 9.64141E-01 2.835178+00 9.38553E-01 2.66194E-03 0.00000E+00 0.00001E÷00
82 9.59074E-01 2.859008+00 9.386098-01 2.64094E-03 0.000008+00 0.000508+00
83 9.28865E-01 2.88183E+00 9.38687E-01 2.61102E-03 0.00008E+00 0.08008E+00
84 9.42305E801 2.90567E+00 9.38731E-01 2.57936E-03 0.08000E+00 0.00000.E00
85 9.54830E-01 2.92933E+00 9.38925E-01 2.55547E-03 0.00008E+000 .00000E+00
86 9.07779E-01 2.95233E+00 9.38554E-01 2.55194E-03 0.00000E+00 0.00600+E00
87 9.23818E-01 2.97700E+00 9.38381E-01 2.52767E-03 0.800808E+0 0 100080E+00
88 9.32466E-01 2.99900E+00 9.38196E-01 2.50496E-03 8.800808+00 0.00008E+00
89 9.51520E-01 3.02283E+00 9.38349E-01 2.48073E-03 0.00000E+00 0.00008E+00
90 9.208598-01 3.04567E+00 9.38150E-01 2.46042E-03 0.00000.E00 0.00000E+00
91 9.30163E-01 3.07033E+00 9.38060E-01 2.43427E-03 0.00000+E00 0.000008+00
92 9.03638E-01 3.09417E+00 9.37678E-01 2.43727E-03 0.000080E00 0.00008E+00
93 9.63904E 01 3.11708E,00 9.37966E-01 2.42750E-03 0.00000E+00 0.00000E+00
94 9.40290E-01 3.140008E00 9.37991E-01 2.40110E-03 0.00000E+00 0.01008E+00
95 9.67088E-01 3.162008+00 9.38304E-01 2.39566E-03 0.000000+00 0.000008+00
96 9.28079E-01 3.18567E+00 9.381958-01 2.37254E-03 0.000000+00 0.00000E+00
97 9.16710E 01 3.20950E+00 9.37969E-01 2.35830E-03 0.008002+00 0.00000E+00
98 9.04349E-01 3.23333E+00 9.37619E-01 2.35974E-03 0.00000E+00 0.00000E+00
99 9.45791E-01 3.25717E+00 9.37703E-01 2.33680E-03 1.00000E+10 0.10008E+00
100 9.22640E-01 3.281058+00 9.37550E-01 2.31793E-03 0.00000E+00 0.080008E00
101 9.47696E 01 3.30383E+00 9.37652E-01 2.29669E-03 0.800008E00 0.00000E+00
102 9.21694E 01 3.32667E+00 9.37493E-01 2.27920E-03 0.00000E+00 0.00000E+00
103 9.27957E-01 3.34967E800 9.37398E-01 2.25850E-03 0.l0000E+00 0.000008+00
104 9 61926E-01 3.373338E00 9.37639E-01 2.24914E-03 0.00000E+00 0.000008+00
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105 9.38029E-01 3.39717E+00 9.37642E-01 2.22720E-03 0.00000E+00 0.00002E+00
106 9.61417E-01 3.42100E+00 9.37871E-00 2.21749E-03 0.00000E+00 0.000002.00
107 9.170912-01 3.44483E200 9.370732-01 2.20517E-03 0.000002E00 0.000002.00
108 9.0695E2-01 3.46950E+00 9.37409E-01 2.20016E-03 0.00000E+00 0.00000E+00
109 9.091502-01 3.49333E200 9.37145E-01 2.19544E-03 0.00000E+00 0.00000E+00
10 8.82745E-01 3.51617E200 9.36641E-01 2.23358E-03 0.00000E+00 0.00000E+00
118 9.72105E-01 3.54000E200 9.36967E-01 2.235802-03 0.000002.00 0.000002E00
112 9.43321E-01 3.56283E200 9.37024E-01 2.21614E-03 0.00000E+00 0.00000E+00
113 9.39161E-01 3.58767E200 9.37044E-01 2.19617E-03 0.000002E00 0.00000E+00
114 9.82694E-01 3.600502+00 9.37451E-01 2.214312-03 0.00000E+00 0.000002E00
115 9.44917E-01 3.63333E+00 9.37517E-01 2.19502E-03 0.000002+00 0.000002+00
110 9.35272E-01 3.65633E+00 9.37498E-01 2.176302-03 0.00000+E00 0.00000E+00
117 9.58157E-01 3.68000E+00 9.37677E-01 2.104822E03 0.000002E00 0.00000E+00
118 9.67329E-01 3.70300E+00 9.37933E-01 2.16125E-03 0.000002+00 0.00000+E00
119 9.561012-01 3.72667E+00 0.38088E-01 2.14831E-03 0.00000+E00 0.000002+00
120 0.250072-01 3.75050E+00 9.37985E-01 2.13255E-03 0.00000+E00 0.000002+00
121 9.54698E-01 3.77433E+00 9.38125E-01 2.119212-03 0.000002+00 0.00000E+00
122 9.520202-01 3.79717E+00 9.38241E201 2.104002-03 0.000002+00 0.000002+00

123 9.57472E-01 3.82017E+00 9.38400E-01 2.09324E-03 0.00000+E00 0.00000E+00
124 9.01513E-01 3.84400E+00 9.38097E-01 2.09791E-03 0.000002+00 0.00000E+00
125 9.23868E-01 3.86683E+00 9.37982E-01 2.08400E-03 0.00000E+00 0.00000E+00
126 9.42828E-01 3.88967E+00 9.38021E-01 2.06749E-03 0.00000E+00 0.00000E+00
127 9.25702E-01 3.91250E+00 9.37922E-01 2.053252-03 0.00000E+00 0.00000E+00
128 9.27309E-01 3.93550E+00 9.37838E-01 2.03063E-03 0.00000E+00 0.00000E+00
120 9.37097E-01 3.95933E.00 9.37832E-01 2.02253E-03 0.000002+00 0.00000E+00
130 9.274902-01 3.98400E+00 9.37752E-01 2.00829E-03 0.000002+00 0.00000E+00
131 9.58525E-01 4.00683E+00 9.37913E-01 1.99915E203 0.00000E+00 0.00000E+00
132 9.68885E-01 4.02983E+00 9.38151E-01 1.99797E-03 0.00000E+00 0.00000E+00
133 9.524612-01 4.05450E200 9.38260E-01 1.98567E-03 0.00000E+00 0.00000E+00
134 9.249902-01 4.07917E+00 9.38160E001 1.97313E-03 0.000002+00 0.00000E+00
135 9.106512-01 4.10300E+00 9.37953E-01 1.96913E-03 0.00000E+00 0.00000E+00
136 9.25992E-01 4.12583E+00 9.37863E-01 1.95642E-03 0.00000E+00 0.00000E+00
137 9.20223E-01 4.150672+00 9.37733E-01 1.94626E-03 0.00000E+00 0O.00000E00
138 9.41400E-01 4.17433E+00 9.37760E-01 1.93209E-03 0.00002E+00 0.000002+00
139 9.15200E-01 4.19733E+00 9.37595E-00 1.92499E-03 0.00000E+00 0.00000+E00
140 9.17250E-01 4.22100E+00 9.374482-01 1.91667E-03 0.00000E+00 0.00000E+00
141 9.58561E-01 4.24400E+00 9.37600E0-1 1.90802E-03 0.000002+O0 0.00000E+00
142 9.54807E-01 4.26683E+00 9.37722E-01 1.899010-03 0.00000E+00 0.00000+E00
143 9.37850E-01 4.29067E+00 9.37723E-01 1.88566E-03 0.00000E+00 0.00000+E00
144 9.51011E-01 4.31350E+00 9.37817E-01 1.87467E-03 0.00000E+00 0.00000E+00
145 9.08440E201 4.33733E+00 9.376122-01 1.87281E-03 0.00000E+00 0.00000E+00
140 9.33162E-01 4.36117E200 9.37581E-01 1.860022E-03 0.00000E+00 0.00000E+00
147 9.392352-01 4.38400E+00 9.37592E-01 1.84718E-03 0.00000E+00 0.00000E+00
148 9.44775E-01 4.40683E+00 9.37641E-01 1.83514E-03 0.00000E+00 0.00000E+00
149 9.33997E201 4.42983E+00 9.376172-01 1.82278E-03 0.00000+E00 0.00000E+00
150 9.29083E201 4.45367E+00 9.37559E-01 1.81134E-03 0.00000E+00 0.00000E+00
151 9.53913E-01 4.47650E+00 9.37669E-01 1.80249E-03 0.00000E+00 0.00000E+00
152 9.15940E-01 4.50033E+00 9.37524E-01 1.79628E-03 0.00000+E00 0.000002+00
153 9.32896E-01 4.52400E+00 9.374932-01 1.784612-03 0.000002E00 0.00000E+00
154 9.22501E-01 4.54700E+00 9.37394E-01 1.77557E-03 0.00000+E00 0.00000+E00
155 9.45032E-01 4.56900E+00 9.37444E-01 1.76464E-03 0.00000E+00 0.00000E+00
156 9.63012E-01 4.59267E+00 9.37610E-01 1.76099E-03 0.00000+E00 0.00000E+00
157 9.65982E-01 4.61567E+00 9.37794E-01 1.75914E-03 0.000002E00 0.00000E+00
158 9.118612-01 4.63950E000 9.37627E-01 1.75571E 03 0.00000E+00 0.00000+E00
159 9.489242-01 4.66233E+00 9.37699E-01 1.74598E-03 0.00000+E00 0.00000+E00
100 9.37244E-01 4.60517E+00 9.37096E-01 1.734902-03 0.00000+E00 0.00000+E00

161 9.265932-01 4.70983E+00 9.376272-01 1.72536E-03 0.00000+E00 0.00000+E00
102 9.493022-01 4.733072+00 9.377002-01 1.71611E-03 0.00000E+00 0.000002+00

163 9.53957E-01 4.75667E200 9.37801E-00 1.70841E-03 0.00000E+00 0.00000+E00
164 9.49314E-01 4.779502+00 9.378722-01 1.699312-03 0.00000E+00 0.00000+E00

165 9.467462-01 4.80333E+00 9.37926E-01 1.68973E-03 0.00000E+00 0.00000+E00
166 9.760212-01 4.82617E+00 9.38152E-01 1.69539E203 0.00000E+00 0.00000+E00
167 9.42887E-01 4.849002+00 9.381872-01 1.68533E-03 0.00000E+00 0.000002+00

168 9.19916E-01 4.87100E+00 9.38077E-01 1.67875E-03 0.00000E+00 0.00000+O00
169 9.42499E-01 4.894832+00 9.38104E-01 1.66888E-03 0O.0000E+00 0O.00002E00
170 9.678712-01 4.917672+00 9.38201E-01 1.66835E-03 0.00000E+00 0.00000+E00
171 9.31285E-01 4.94067E+00 9.38239E-01 1.65897E-03 0.00000E+00 0.00000+E00
172 9.23169E-01 4.96433E+00 9.38151E-01 1.65156E-03 0.00000+E00 0.00000E+00
173 1.00631E200 4.98633E+00 9.38049E-01 1.68956E-03 0.00000E+00 0.00000E+00
174 9.06174E-01 5.00933E+00 9.38652E-01 1.68283E-03 0.00000E+00 0.00000E+00
175 9.44454E-01 5.03300E+00 9.38685E-01 1.67341E-03 0.000002+00 0.000002+00
176 0.28782E-01 5.05683E+00 9.38628E-01 1.66474E-03 0.00000E+00 0.00000E+00
177 9.53540E-01 5.07967E+00 9.38714E-01 1.65739E-03 0.00000E+00 0.00000E+00
178 9.69673E-01 5.10350E+00 9.38890E-01 1.65731E-03 0.00000E+00 0.00000+O00
170 9.65518E-01 5.12650E+00 9.39040E-01 1.65477E-03 0.00000+E00 0.00000E+00
180 9.45176E-01 5.14933E+00 9.39074E-01 1.64581E-03 0.00000E+00 0.00000E+00
181 9.16883E-01 5.17217E+00 9.38950E-01 1.64128E-03 0.000002+00 0.00000+E00
182 9.24655E-01 5.19600E+00 9.38871E-01 1.634072-03 0.00000E+00 0.00000E+00
183 9.76833E-01 5.21883E+00 9.39081E-01 1.63849E-03 0.00000+E00 0.00000E+00
184 9.41853E-01 5.24083E+00 9.39096E-01 1.629542-03 0.000002E00 0.00000E+00
185 9.45393E-01 5.26467E+00 9.39130E-01 1.62097E 03 0.000002E00 0.00000E+00
186 9.31129E-01 5.28750E+00 0.39087E-01 1.61272E-03 0.00000+E00 0.00000E+00
187 9.40526E-01 5.31233E+00 9.39095E-01 1.60400E-03 0.00000+E00 0.00000E+00
188 9.19440E-01 5.33600E+00 9.38989E-01 1.59885E-03 0.00000+E00 0.00000E+00
189 9.51800E-01 5.35900E+00 9.39058E-01 1.59175E-03 0.00000E+00 0.00002E+00
190 9.22636E-01 5.38183E+00 9.38970E-01 1.585672-03 0.00000E+00 0.00000E+00
191 0.66691E-01 5.40467E+00 9.39117E-01 1.08406E-03 0.00000+E00 0.00000E+00
192 0.62560E-01 5.42850E+00 9.39240E-01 1.58053E-03 0.00000E+00 0.00000E+00
193 0.36852E-01 5.45233E+00 9.39228E-01 1.57228E-03 0.00000E+00 0.00000+E00
194 8.67588E-01 5.47700+E00 9.38855E-01 1.60706E-03 0.000002+00 0.00000+E00
195 9.37215E-01 5.500002E+00 9.38846E-01 1.59963E-03 0.00000E+00 0.00000+E00
196 8.97593E-01 5.52367E+00 9.38634E-01 1.60551E-03 0.00000E+00 0.00000E+00
107 9.06624E201 5.54667E+00 9.384692-01 1.60567E-03 0.00000E+00 0.00000+E00
198 9.76595E-01 0.569502+00 9.38664E-01 1.60925E-03 0.00000+E00 0.00000E+00
199 9.11062E-01 5.59233E+00 9.38524E-01 1.607102-03 0.00000E+00 0.00000E+00
200 8.97753E-01 5.61617E200 9.38318E-01 1.61225E 03 0.00000E+00 0.00000E+00
201 0.37608E-01 5.64000E+00 9.38315E-01 1.604132-03 0.000002+00 0.00000+E00
202 0.92385E-01 5.66200E+00 9.38505E-01 1.618822-03 0.000002+00 0.00000E+0
203 9.69492E-01 5.68583E+00 9.38739E-01 1.61807E-03 0.00000+E00 0.000002+E00
204 9.46732E-01 5.70867E+00 9.38779E-01 1.61053E203 0.00000E+00 0.000002E+00
205 9.24176E-01 5.732502+00 9.38707E-01 1.60419E-03 0.00000E+00 0.00000+E00

206 9.676102-01 5.75533E+00 9.38848E-01 1.60258E-03 0.00000+E00 0.00000E+00
207 9.27192E-01 5.778172+00 9.387912-00 1.505702-03 0.000002+00 0.000002+00

208 9.962632-01 5.801172+00 9.390702-01 1.61231E-03 0.000002+00 0.00000+E00
200 9.44437E-01 5.824832+00 9.39096E-01 1.60472E 03 0.00000E+00 0.00000E+00
210 9.42144E-01 5.84783E+00 9.39111E-01 1.59705E-03 0.00000E+00 0.00000E+00
211 9.84103E-01 5.871672+00 9.393202-01 1.60390E-03 0.00000E+00 0.000002E00
212 9.27594E-01 5.89533E+00 9.39270E-01 1.597222 03 0.00000E+00 0.00000E+00
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213
214
215

216

217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

289

286
287
298

289
290
291
292

293
294

295
296
297
298
299

300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315

316

317
310

319

9.47447E-01
9.509082-01
9.58715E-01
9.24961E-01
9.19465E-01
9.71157E-01
9.76932E-01
9.13037E-01
9.41447E-01
9.23828E-01
8.88887E-0 1
9.140070-01
9.32980E-01
9.81846E-01
9.68973E-01
8.947400-01
9.18278E-01
9.44474E-01
9.73623E-01
9.32279E-01
9.49064E-01
9.92940E-01
9.29619E-01
9.30159E-01
8.90670E-01
9.61941E-01
9.84050E-01
9.18877E-01
9.90503E-01
9.16239E-01
9.17816E-01
9.08668E-01
9.68559E-01
9.51985E-01
9.54398E-01
9.23769E-01
9.75270E-01
8.94 5010_01
9.48733E-01
9.359800-01
9.79347E-01
9.10337E-01
9.55501E-01
9.31794E-01
9.50651E-01
9.65015E-01
9.34965E-01
9.30063E-01
9.63928E-01
9.10698E-01
9.55887E-01
9.53464E-01
8.97046E-01
9.28045E-01
9.09391E-01
9.85255E-01
9.32915E-01
9.41335E-01
9.18650E-01
9.50063E-01
9.43201E-01
9.06694E-01
9.518242-01
9.17806E-01
9.10898E-01
9.52998E-01
9.62492E-01
9.57823E-01
9.39945E-01
9.522232-01
9.64879E-01
9.70561E-01
9.78155E-01
9.643622-01
9.11106E-01
8.89382E-01
9.95390E-01
8 88753E-01
9.34134E-01
9.33624E-01
9.16708E-01
8.90530E-01
9.48421E-01
9.393982-01
9.47277E-01
9.41025E-01
9.29999E-01

9.39157E-01
9.42934E-01
9.39666E-01
9 31815E-01
9.46213E-01
9.14904E-01
9. 237 16E-01
9.45717E-01
9 63413E-01
9 .18006E-01
8.926980-01
9.675572-01
9.57126E-01
9.31290E-01
9.44222E-01
9.41217E-01
9.53593E-01
9.31452E-01
9.08266E-01
9.37460E-01

5.91917E+00
5.94383E+00
5.96683E+00
5.99150E+00
6. 01433E2+ 00
6.03817E+00
6.06100E+00
6.08483E+00
6.10867E+00
6.13250E+00
6.15633E+00
6.18100E+00
6.20483E+00
6.22683E+00
6.24867E+00
6.27433E+00
6.29733E+00
6.32017E+00
6.34400E+00
6.36600E+00
6.38967E+00
6.41267E+00
6.435502+00
6.45933E+00
6.48400E+00
6.50683E+00
6.529832+00
6.55267E+00
6.57650E+00
6.599332+00
6.62317E+00
6.64600E+00
6.66983E+00
6.69267E+00
6.71467E+00
6.73850E+00
6.76050E+00
6.78433E+00
6.80800E+00
6.831002+00
6.85483E+00
6.87850E+00
6.90150E+00
6.92517E+00
6.94817E+00
6.97200E+00
6.99483E+00
7.01867E+00
7.04150E+00
7.06533E+00
7.08917E+00
7.11200E+00
7.13583E+00
7.16050E+00
7.18433E+00
7.20717E+00
7.23100E+00
7.25383E+00
7.27867E+00
7.30233E+00
7.32617E+00
7.34917E+00
7.37200E+00
7.39667E+00
7.42050E+00
7. 44333E+00
7.46633E+00
7.49000E+00
7.51383E+00
7.53667E+00
7.55967E+00
7.58350E:00
7.60633E+00
7.62917E+00
7.65300E+00
7.67683E+00
7.69967E+00
7.72350E+00
7.74733E+00
7.77017E+00
7.70400E+00
7.81783E+00
7.84067E+00
7.86450E+00
7.88833E+00
7.912002E00
7.93500E+00

7.95883E+00
7.981672+00
8.00450E+00
8.02733E200
8.05117E+00
8.07600E+00
8.099672.00
8.12267E+00
8.14467E+00
8.16833E+00
8.19217E+00
8.21500E+00
8.23800E+00
8.26083E+00
8.28467E+00
8.30750E200
8.33133E+00
8.35417E+00
8.37717E+00
8.40083E+00

9.393090-01
9.39364E-01
9.39455E-01
9.39387E-01
9.39294E-01
0.39442E-01
9.39615E-01
9.39493E-01
9.39502E'01
9.39430E-01
9.392020-01
9.39088E-01
9.39061E-01
9.39252E-0 1
9.39384E-01
9.39186E00 1
9.39094E-01
9.39118E-01
9.39268E-01
9.39238E-01
9.39281E-01
9.39512E061
9.39469E-01
9.39430E-01
9.39222E-01
9.39318E-01
9.39507E-01
9.39421E-01
9.39634E-01
9.39537E-01
9.394472-01
9.39319E-01
9.39440E-01
9.39491E-01
9.39552E-01
9.39488E-01
9.39633E-01
9.39451E-01
9.39488E-01
9.394742-01
9.39633E-01
9.39517E-01
9.39580E-01
9.39549E-01
9.39593E-01
9.39692E-01
9.39674E-01
9.39636E-01
9.39730E-01
9.396182-01
9.39681E-01
9.39733E-01
9.39571E-01
9.39527E-01
9.39414E-01
9.39586E-01
9.39561E-01
9.39568E-01
9.39490E-01
9.39529E-01
9. 39543E -01
9.39422E-01
9.39467E-01
9.39388E-01
9.39285E-01
9.39334E-01
9.39418E-01
9.39484E201
9.39486E-01
9.39531E-01
9.39621E-01
9.397312-01

9.39867E-01
9.39953E-01
9.39852E-01
9.39675E-01
9.39869E-01
9.39691E-01
9.39672E-01
9.39651E-01
9.39573E-01
9.39405E-01
9.39435E-01
9.39435E-01
9.39462E-01
9.39467E-01
9.39435E-01

9.39434E-01
9.39446E-01
9.39447E-01
9.39421E-01
9.39444E-01
9.39363E201
9.39311E-01
9.39332E-01
9.394112-01
9.39341E-01
9.39190E-01
9.39282E-01
9.39339E201
9.39313E-01
9.39329E-01
9.39335E-01
9.39381E-01
9.39355E-01
9.39257E-01
9.39251E-01

6-6-8-135

1.59011E-03
1.58353E-03
1.57870E-03
1.57276E-03
1.56817E-03
1.56785E-03
1.57014E-03
1.56767E-03
1.56052E-03
1.55504E-03
1.56480E-03
1.56186E-03
1.55508E-03
1.55986E-03
1.55852E-03
1.56413E-03
1.55995E-03
1.55327E-03
1.55380E-03
1.54733E-03
1.54120E-03
1.55187E-03
1.545780-03
1.53968E-03
1.54709E-03
1.54352E-03
1.54854E-03
1.54446E-03
1.55276E-03
1.54935E-03
1.54554E-03
1.54438E-03
1.54271E-03
1.53724E-03
1.53216E-03
1.52727E-03
1.52795E-03
1.53262E-03
1.52691E-03
1.52085E-03
1.52309E-03
1.52148E-03
1.51677E-03
1.51110E-03
1.50579E-03
1.503182-03
1.49744E-03
1.49208E-03
1.48927E-03
1.48773E-03
1.48333E-03
1.47859E-03
1.48187E-03
1.47689E-03
1.47570E-03
1.48021E203
1.47486E-03
1.46937E-03
1.46596E-03
1.46104E-03
1.45570E-03
1.45536E-03
1.450732-03
1.44759E-03
1.44603E-03
1.44164E-03
1.43886E-03
1.43520E-03
1.43005E-03
1.42566E-03
1.42343E-03
1.42261E-03
1.42407E-03
1.421662-03
1.42028E-03
1.42635E-03
1.43456E-03
1.44055E-03
1.43569E-03
1.43088E-03
1.42813E-03
1.43311E-03
1.42854E-03
1.42367E-03
1.41909E-03
1.41429E-03
1.40988E-03

1.40515E-03
1.40049E-03
1.39581E-03
1.39140E-03
1.38697E-03
1.38475E-03
1.38115E-03
1.376772-03
1.374522-03
1.37181E-03
1.37571E-03
1.374322-03
1.37109E-03
1.36692E-03
1.36262E-03
1.35827E-03
1.35470E-03
1.35063E-03
1.34994E-03
1.34568E-03

0.00000E+00
O.00000E+00
0.000002+00
0.00000E+00
0.00000E+00
0 .00000+00
0.00502E+00
0.00000+O00
0.00000E+00
0.000000+00
0.000OOE+00

0 . 00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.000002+00
0.000000+00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000.E00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.006000E÷00
0.00000E+00
0.06000E+00
0.0000OE+00
0.00000E+00
0.000002E00
0.00600+E00
0.00002E+00
0.00000E+00
0.00000E+00
0.O0000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+ 00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00002E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0,000002+00
0.00000E+00
0.00000E+00
0.000002+00

0.000002+00
0.60000E+00
0.00000E+00
0.000002+00
0.000OOE+00
0.00000E+00
0.00000E+00

6.00000E+00
0.00000£+00
0.00000E+00
0.0000E+00
0.00000E+00

0.00000E+00
0.000002+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.0O000+E00
0.00000E+00
0.000002E00
0.0000OE+00
0.00000E+00
0.060002E00
0.0O00OE+00
0.00000E+00
0.00000E+00
0.100002E00
0.00000E+00
0.00000E+00
0.00002E+00

0.00000E+00
O.00000E+00
0.00000E+00
0.0OO00E+00
0.00000E+00
0.0OO00E+00
0.00000E+00
0.00000E+00
0.000002+00
0.000002+00
0.0O00OE+00
0.00002E+00
0.000002+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000OE00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.00000E+00
0.0000OE+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0000OE+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000OE00
0.00000E0+0

0.000000E00
0.00000E+00
0.00O00E+00
0.000002+00
0.000000E00
0.000000E00
0.0000E+00
0.000000E00
0.00000E+00

0.00000+E00
0. 000002+ 00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.00002E+00
0. 00000E+ 00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+ 00
0.00002E+00
0.00000E+00
0.00000E+00
0.00000E+ 00
0.00000E+00
0.00002E.00
0.00000E+00
0.00000E+00
0.00000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.00002E+00
0.00000E+00
0.600002+00
0.00000E+00
0.00000E+00
0.00000E+00
0 00000E+00

0.00000E+00
0.00O00E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.000002+00
0.00000E+00
0.00000+E00
0.000000E00
0.00000E+00
0.00O00E+00
0.00000E+00
0.00000E+00
0.00000E.00
0.00000E+00
0.00000E+00
0.00000E+00
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320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
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377
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380
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382
383
384
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386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427

9.38285E-01 8.42467E+00
9.13572E-01 8.44767E+00
9.49265E-01 8.47133E+00
9.39618E-01 8.49517E+00
9.11437E-01 8.51983E+00
9.97960E-01 8.54283E+00
9.52573E-01 8.56567E+00
9.20705E-01 8.58950E.00
9.07825E-01 8.61333E+00
9.31026E-01 8.63717E+00
9.70184E-01 8.66000E+00
9.42351E-01 8.68283E500
9.50763E-01 8.70667E+00
9.82450E-01 8.72867E,00
9.18881E-01 8.75250E+00
9.38450E-01 8.77533E+00
9.21143E-01 8.79917E+00
9.14949E-01 8.82383E+00
9.36758E-01 8.84667E.00
9.45463E-01 8.87050E+00
9.28761E-01 8.89333E+00
9.07910E-01 8.91717E:00
9.27775E-01 8.94100E+00
9.24335E-01 8.96483E+00
9.34777E-01 8.98683E+00
9.43687E-01 9.00967E+00
9.11846E-01 9.03433E+00
9.10129E-01 9.05817E+00
9.225555E-01 9.08283E+00
9.21278E-01 9.10667E+00
9.46399E-01 9.12967E+00
9.41957E-01 9.15250E+00
9.43312E-01 9.17533E+00
9.44722E-01 9.19917E+00
9.21439E-01 9.22383E+00
9.337785-01 9.24683E+00
9.41920E-01 9.27150E+00
9.32474E-01 9.29433E+00
9.79291E-01 9.31717E+00
9.55704E-01 9.34100E+00
9.57182E-01 9.36400E+00
9.53013E-01 9.38683E+00
9.07709E-01 9.41067E+00
9.61226E-01 9.43350E+00
9.06823E-01 9.45733E+00
9.23508E-01 9.48117E+00
9.591952-01 9.50400E+00
9.34420E-01 9.52783E+00
9.68963E-01 9.55067E+00
9.50643E-01 9.57450E+00
9.54914E-01 9.59733E+00
9.46119E-01 9.62033E500
9.34350E-01 9.64317E+00
8.95746E-01 9.66783E+00
9.14995E-01 9.69067E+00
9.25020E-01 9.71367E+00
9.52837E-01 9.73750E+00
9.06733E-01 9.76033E+00
9.26923E-01 9.784175+00
9.48775E-01 9.80700E+00
9.03598E-01 9.83083E+00
9.09665E-01 9.85467E+00
9.40097E-01 9.87833E+00
9.67118E-01 9.90033E+00
9.08400E-01 9.92417E+00
9.35608E-01 9.94700E+00
9.36297E-01 9.97083E+00
9.42066E-01 9.99367E+00
9.35191E-01 1.00175E+01
8.97222E-01 1.00413E+01
9.30595E-01 1.00642E+01
9.25689E-01 1.00880E+01
9.62236E-01 1.01128E+01
9.65988E-01 1.01365E+01
9.54448E-01 1.01585E+01
9.724132-01 1.01813E+01
9.49476E-01 1.02043E+01
9.28210E-01 1.022825+01
9.87399E-01 1.02518E+01
9.36637E-01 1.02757E+01
9.34826E-01 1.02985E+01
8.83044E-01 1.03233E+01
9.58315E 01 1.03462-E01
9.47168E-01 1.03690E+01
9.40o90E-01 1.03928E+01
9.24255E-01 1.04167E+01
9.26128E-01 1.04395E+01
9.04208E-01 1.04643E+01
9.22815E-01 1.04880E+01
9.67198E-01 1.05110E.01
9.27545E-01 1.053482+01
9.17396E-01 1.05577E501
9.41994E-01 1.05805E+01
9.31300E-01 1.06043E+01
9.43036E-01 1.06282E+01
1.00201E500 1.06510E+01
9.21520E 01 1.067489+01
9.34770E-01 1.06987E+01
9.07589E-01 1.07225E+01
9.08249E-01 1.07462E+01
9.463125-01 1.07710E+01
9.587145-01 1.07938E+01
9.008205-01 1.08185E+01
9.37089E-01 1.08415E+01
9.86161E 01 1.08633E+08
9.77884E-01 1.08863E-01
9.66077E-01 1 09092E+01
9.48712E-01 1.09320E.01

9.39248E-01 1.34145E-03 0.00000+E00
9.39168E-01 1.33966E-03 0.080000E00
9.39199E-01 1.33584E-03 0.00000E+00
9.39201E-01 1.33167E-03 0.00000E÷00
9.39114E-01 1.33032-E03 0.00000E+00
9.39297E-01 1.33865E-03 0.00000E+00
9.39338E-01 1.33115E-03 0.00005E+00
9.392800-01 1.33226E-03 0.00000.E00
9.39184E-01 1.33167E-03 0.90000E.00
9.39159E-01 1.32783E-03 0.00000E+00
9.39253E-01 1.32715E-03 0.00000E+00
9.39263E-01 1.32314E-03 0.00000E+00
9.39298E-01 1.31959E-03 0.00000+E00
9.39428E-01 1.32204E-03 0.000005+00
9.39366E-01 1.31950E-03 0.00000E+00
9.39363E-01 1.31554E-03 0.00000E+00
9.39309E-01 1.31273E-03 0.00000E+00
9.39236E-01 1.31082E-03 0.00000E+00
9.39229E-01 1.30693E-03 0.000005+00
9.39247E-01 1.30318E-03 0.00000E+00
9.39216E-01 1.29969E-03 0.000005+00
9.39124E-01 1.29914E-03 0.00000E+00
9.39091E-01 1.29574E 03 0.00000E+00
9.39047E-01 1.29266E-03 0.00000.+00
9.39035E-01 1.28893E-03 0.00000E+00
9.39048E-01 1.28524E-03 0.00000E+00
9.38969E-01 1.28394E-03 0.00000E+00
9.38886E-01 1.28294E-03 0.00000E+00
9.38838E-01 1.28009E-03 0.00000E+00
9.38788E-01 1.27740E-03 0.00000.E00
9.38810E-01 1.27392E-03 0.00000E+00
9.38819E-01 1.27029E-03 0.00000.E00
9.38832E-01 1.26672E-03 0.O00O0E+00
9.38848E-01 1.26322E-03 0O.00000E00
9.38799E-01 1.26060E-03 0.000005.00
9.38785E-01 1.25710E-03 0.00000E+00
9.38794E-01 1.25358E-03 0.00000+E00
9.38776E-01 1.25017E-03 0.00000.E00
9.38890E-01 1.25183E-03 0.00000E+00
9.38937E-01 1.24921E-03 0.00000E+00
9.38988-01 1.24676E-03 0.00000E+00
9.39027E-01 1.24389E-03 0.00000.E00
9.38940E-01 1.24348E-03 0.00000E+00
9.390015-01 1.24157E-03 0.00000E+00
9.38913E-01 1.24132E-03 0.00000.E00
9.38870E-01 1.23862E-03 0.00000E+00
9.38926E-01 1.23648E-03 0.00000E+00
9.38914E-01 1.23315E-03 0.00000E+00
9.38996E-01 1.23251E-03 0.00O00E+00
9.39027E-01 1.22956E-03 0.00000E+00

9.39071E-01 1.22697E-03 0.00000E+00
9.39090E-01 1.22379E-03 0.00000E+00
9.39077E-01 1.22054E-03 0.00000E+00
9.38960E-01 1.22284E-03 0.00O00E+00
9.38896E-01 1.22125E-03 0.00000E+00
9.388585-01 1.21854E-03 0.00000.E00
9.388965-01 1.21585E-03 0.00000E+00
9.388105-01 1.21563E-03 0.00000E+00
9.38778E-01 1.21281E-03 0.00000+O00
9.38805E-01 1.20988E-03 0.00000+O00
9.38712E-01 1.21026E-03 0.00000E+00
9.38635E-01 1.209505-03 0.000005+00
9.38639E-01 1.20631E-03 0.00000E+00
9.38714E-01 1.20546E-03 0.000005+00
9.38634E-01 1.20492E-03 0.00000E+00
9.38627E-01 1.20180E-03 0.00000E+00
9.38620E-01 1.19868E-03 0.00090E+00
9.386295-01 1.19559E-03 0.00000E+00
9.386215-01 1.19253E-03 0.00000E+00
9.38514E-01 1.19424E-03 0.00000E+00
9.38493E-01 1.19133E-03 0.00000E+00
9.38460E-01 1.18872E-03 0.00000E+00
9.38521E-01 1.18724E-03 0.00000.+00
9.38591E-01 1.18628E-03 0.00000E+00
9.38632E-01 1.18394E-03 0.00000E+00
9.38718E-01 1.18405E-03 0.00000E+00
9.38745E-01 1.18135E-03 0.00000E+00
9.38718E-01 1.17865E-03 0.00000E+00
9.38841E-01 1.18209E-03 0.00000E+00
9.38836E-01 1.17912E-03 0.00000E+00
9.38826E-01 1.17620E-03 0.00000.E00
9.38686E-01 1.18155E-03 0.00000E+00
9.38735E-01 1.17961E-03 0.00000E+00
9.38756E-01 1.17685E-03 0.00000.E00
9.38761E-01 1.17393E-03 0.00000E.00
9.38725E-01 1.171575-03 0.00000E+00
9.38694E-01 1.16908E-03 0.00000E+00
9.38609E-01 1.16930E-03 0.00000.E00
9.38570E-01 1.16706E-03 0.00000.E00
9.38640E-01 1.16631E-03 0.00000+E00
9.38613E-01 1.16377E-03 0.00000+E00
9.38561E-01 1.16208E-03 0.00000E+00
9.38569E-01 1.15927E-03 0.00000E+00
9.38552E-01 1.15658E-03 0.00000E+00
9.385635-01 1.15382E-03 0.000005+00
9.38716E-01 1.16123E-03 0.00000E+00
9.38675E-01 1.15917E-03 0.00000E+00
9.38665E-01 1.15641E-03 0 08000E+00
9.38590E-01 1 156042-03 0.00000E+00
9.385182-01 1.15556E-03 0.00000E+00
9.38536E-01 1.15294E-03 0.00000E+00
9.38585E-01 1.15120E-03 0.0000OE+00
9.38495E-01 1.15197E-03 0.00000E+00
9.38491E-01 1.14923E-03 0.00000E+00
9.38604E-01 1.15206E-03 0.00000E+00
9.38697E-01 1.15307E-03 0.00000E+00
9.38762E-01 1.15216E-03 0.00000E.00
9.38785E-01 1.14969E-03 0.O00O0E+00

0.000005+00
0.00000E+00
0.0000+O00
0.00005+00
0.00000E+00
0.00000E+00
0.0OO00E+00
0.000005+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
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0.0O00OE+00
0 . 00000E+00
0.00005E+00
0O.0000E+00
0.00000E+00
0.O00O0E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.000005E00
0.00005E+00
0.00000E+00
0.00000E+00
0.5000O05+00

0.00005E+00
0 OO00000E+00
0O.0000E+00
0.00000E+00
0 -.00000E+00
0O.0000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00005E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005EO0
0.00005E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000+OOE00
0.00000E+00
0.0O000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0O000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0000OE+00
0.0O000E+00
0.00000E+00
0.000005+00
0.00000E+ 00
0.00000E+00
0.00005E+00
0.000005+00
0.000005+00
0.00000E+00
0.00005E+00
0. 00000E+ 00
0.O0005E+00
0O.0000E+00
0.00005E+00
0.00000E+00
0O.0000E+ 00
0.00005E+00
0.00000E+00
0. O0000E+ 00
0.00000E+00
0.00005E+00
0. O0000E+00
0.O00O0E+00
0.00005E+00
0. O0000E+00
0.00005E+00
0.00000E+00
0.00000E+05
0.000OOE+00
0.00000E+00
0.00005E+00
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494
495
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499
500
501
502
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504
505
506
5807
508
509
510
511
512
513
514
515
516
517
518
519
528
521

522
523
524
525

526
527
528
529
530
531
532
533

534
535

9.68704E-01
9.55306E-01
9.19911E-01
9.27123E-01
9.99755E-01
9.60097E-01
9.31431E-01
9.24593E-01
9.46137E-01
9.50072E-01
9.50420E-01
9.1510OE-01
9.56027E-01
9.57646E-01
9.46629E-01
9.426889 _-01
9.06844E-01
8.902912-01
9.33697E-01
9.54983E-01
9.69413E-01
9.71913E-01
9.31640E-01
9.08462E-01
9.55838E-01
8.95889E-01
9.18999E-01
8.80548E-01
9.27797E-01
9.22671E-01
9.66367E-01
9.26899E-01
8.95283E-01
9.08385E-01
9.46788E-01
9.078690-01
8.98302E-01
9.45685E-01
9.61955E-01
8.89168E-01
9.54388E-01
9.26787-7 01
9.01678E-01
9.50547E-01
9.52515E-01
9.44461E-01
9.10779E-01
8.983242-01
9.83666E-01
9.23606E-01
9.53784E-01
9.168582-01
9.49425E-01
8.95088E-01
9.06154E-01
9.79822E-01
9.26159E-01
9.45075E-01
9.68298E-01
9.34389E-01
9.55932E-01
9.076452-01
9.57325E-01
9.02099E-01
9.82575E-01
9.51446E-01
9.53624E-01
9.79774E-01
9.54342E-01
9.28966E-01
9.59628E-01
9.19447E-01
9.11680E-01
9.70748E-01
9.27489E-01
9.69445E-01
9.34773E-01
9.15393E-01
9.31199E-01
9.25936E-01
9.49934E-01
9.35312E-01
9.42506E-01
8.88290E-01
9.33835E-01
9.12717E-01
9.74 707E-01
9.28346E-01
9.28062E-01
9.40332E-01
9.43171E-01
9.33438E-01
9.40989E-01
9.27610E-01
9.55027E-01
9.49024E-01
9.45034E-01
9.57488E-01
8.88605E-01
9.01363E-01
9.01442E-01
9.02342E-01
9.697312-01
9.54672E-01
9.20068E-01
9.40693E-01
9.40306E-01
9.13337E-01

1.09558E+01
1.09787E+01
1.10035E+01
1.10263E+01
1.10492E+01
1.10730E+01
1.10977E+01
1.11215E+01
1.11445E+01
1.11673E+01
I.1190E2+01
1.12150E+01
1.12387E+01
1.12625E+01
1.12863E+01
1.13102-+01
1.13340E+01
1.13587E+01
1.13825E+01
1.14053E+01
1.14292E+01
1.14520E+01
1.147,57E+01
1.14997E+01
1.15235E+01
1.15463E+01
1.15702E+01
1.15938E+01
1.16177E+01
1.16415E+01
1.166532+01
1.16900E.01
1.17138E+01
1.17377E+01
1.17605E+01
1.17852E201
1.18082E+01
1.18302.+01
1.18567E+01

1.18805E+01
1.19033E+01
1.19272E+01
1.19510E+01
1.19738E+01
1.19967E+01
1.20195E+01
1.20443E+01
1.20682E+01
1.20910E+01
1.21148E+01
1.21377E+01
1.21623E+01
1.21853E+01
1.22090E+01
1.22328E+01
1.22548E+01
1.227872E01
1.23007 E+01
1.23235E+01
1.23473E2+01
1.23702E+01
1.239418E+01
1.24178E÷+01
1.24425E2+01
1.24645E2+01
1.24873E+01
1.25120E+01
1.25340E+01
1.25570E+01
1.25807E+01
1.26037E+01
1.26275E+01
1.26512E+01
1.26750E+01
1.26988E+01
1.27217E+01
1.27465E201
1.276 93E +01
1.27932E+01
1.28160E+01
1.28388E+01
1.28627E+01
1.28855E201
1.29103E+01
1.29332E+01
1.29570E+01
1.29790E+01
1.300272+01
1.30257E+01
1.30495E+01
1.307320+01
1.30962E+01
1.31190OE01
1.31428E+01
1.31657E001
1.31885E+01
1.32123E+01
1.32343E+01
1.32582E+01
1.32820E+01
1.33058E+01
1.33295E+01
1.33525E+01
1.33753E+01
1.33982E+01
1.34220E+01
1.34458E+01
1.34705E+01

9.38855E-01
9.38894E-01
9.38849E-01
9.38822E-01
9.38964E-01
9.39013E-01
9.38995E-01
9.38962E-01
9.38979E-01
9.39004E-01
9.39030E-01
9.38976E-01
9.39014E-01
9.39057E-01
9.39074E-01
9.39082E-01
9.39009E-01
9.38899E-01
9.38888E-01
9.38924E-01
9.38992E-01
9.39066E-01
9.39049E-01
9.38981E-01
9.39019E-01
9.38923E-01
9.38879E-01
9.38750E-01
9.38726E-01
9.38691E-01
9.38751E-01
9.38725E-01
9.38631E-01
9.38565E-01
9.38582E-01
9.38516E-01
9.38429E-01
9.38444E-01
9.38495E-01
9.38389E-01
9.38423E-01
9.38398E-01
9.38320E-01
9.38346E-01
9.38376E-01
9.38389E-01
9.38331E-01
9.38248E-01
9.38342E-01
9.38311E-01
9.38343E-01
9.38298E-01
9.38322E-01
9.38231E-01
9.38165E-01
9.38251E-01
9.38226E-01
9.38240E-01
9.38302E-01
9.38294E-01
9.38331E-01
9.38268E-01
9.38307E-01
9.38233E-01
9.38323E-01
9.38350E-01
9.38381E-01
9.38465E-01
9.38497E-01
9.38478E-01
9.38520E-01
9.384820-01
9.38428E-01
9.38493E-01
9.38471E-01
9.38533E-01
9.38525E-01
9.38479E-01
9.38465E-01
9.38440E-01
9.38463E-01
9.38456E-01
9.38464E-0 1
9.38366E-01
9.38357E-01
9.38307E-01
9.38378E0-01
9.38358E-01
9.38338E-01
9.38342E-01
9.38352E-01
9.38342E-01
9.38347E-01
9.38326E801
9.38359E001
9.38379E-01
9.383912E0 1
9.38428E-01
9.38333E-01
9.38263E-01
9.38193E-01
9.38125E-01
9.38185E-01
9.38216E-01
q.38182E-01
9.38186E-01
9.38190E-01
9.38144E-01

1.14913E-03
1.14709E-03
1.145216 -03
1.14292E-03
1.14903E-03
1.14741E-03
1.144880-03
1.14272E-03
1.14020E-03
1.13786E-03
1.13555E-03
1.13427E-03
1.13235E-03
1.13057E-03
1.12812E-03
1.12559E-03
1.12541E-03
1.12824E-03
1.12576E-03
1.12381E-03
1.12337E-03
1.12327E-03
1.12088E-03
1.12045E-03
1.11859E-03
1.12019E-03
1.11858E03
1.12351E-03
1.12129E-03
1.11938E-03
1.11857E-03
1.11643E-03
1.11802E-03
1.11752E-03
1.11523E-03
1.11480E-03
1. 11579E-03
1. 11348E-03
1.11224E-03
1.11490E-03
1.11303E-03
1.11093E-03
1.11133E-03
1.10926E-03
1.10731E-03
1.10503E-03
1.10424E-03
1.10514E-03
1.10696E-03
1.105080-03
1.10322E-03
1.10183E-03
1.09976E-03
1.10117E-03
1.100900-03
1.10202E-03
1.10002E 03
1.09783E-03
1.09732E-03
1.09508E-03
1.09343E-03
1.09300E-03
1.09146E-03
1.09174E-03
1.09326E-03
1.09136E-03
1.089582-03
1.09060E-03
1.08887E-03
1.08684E-03
1.08548E-03
1.08397E-03
1.08313E-03
1.08390E-03
1.08096E-03
1.08057E 03
1.07844E203
1.07727E-03
1.075232-03
1.07339E-03
1.07150E-03
1.06941E-03
1.06733E-03
1.06978E-03
1.06772E-03
1.06681E-03
1.06709E-03
1.06519E-03
1.06330E-03
1.06124E-03
1.05923E-03
1.05722E-03
1.05519E-03
1.05336E-03
1.05182E-03
1.050000-03
1.04806E-03
1.04669E-03
1.04901E-03
1.04938E-03
1.04972E-03
1.049932-03
1.04 965E-03
1.04813E-03
1.04671E-03
1.044742-03
1.04279E-03
1.04187E-03

0.00000E+00
O.00000E+00
0O.0000E+00
0.0O000E+00
0O.0000E+00
0.00000+O00
0.00000E+00
0 . 00000E+00
0.00000E+00
0.0000E+00
0.0OOOOE00
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0.0000OE+00
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0.000050+00
0.00000E+00
0.00000E+00
0.00O00E+00
0.00000E+00
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0.0OO00E+00
0.000000+00
0.00000E+00
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O.O00O00E00

0.00000+ 00
0.000000+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.0O000OE+0
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0.000000E00
0.00000E+00
0.00000E+00
O.000000E00
0.90000E+00
0.000OOE+00
0.000002+00
0.000000+900
0.00002+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00002+00
0.00002+00
0.0000OE+00
0.00000E+00
0.0000OE+00
0 00OE+00
0.0OO0E0+00
0 0000OE+00
0.0000OE+00
0.0OO00E+00
0.0OO00E+00
0.000000+00

0.00000E+00
0.OOOOOE+00
0O.0000+00
0.0O00OE+00
0.000OOE+00
0.00000E+00
0.00000E+00
0.50000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000+00
0.0O00E+00
5.00000E+00
0.0000E+00
0.0OO00E+00
0.000000E00
0.00000E+00
0.0O000E+00
0.00000E+00
0.000000+00

0.000002+00
0.0O002OE00
0.0002OE+00
0.0000E+00
0.00000E+00
0.000008E00
0.OOOOOE+00
0.00000E+00
0.0OOOOE+00
0.000000+ 00
0.000000E00
0.00000E+00
0.000002E00
n.00000E+00
0.00000E+00
0.0000E+00O0 0 OO0E +00
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536
531
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
818
819

620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643

9.35768E-01
9. 27914E-01

9.12905E-01
9.57329E-01
9.42952E-01
9.01678E-01
9.52520E-0 1
9.40350E-01
9.69920E-01
9.72675E-01
9.82117E-01
9.36257E-01
9.29249E-01
9.15145E-01
9.28437E-01
9.42862E-G1
9.34042E-01
9.14296E-01
9.69382E-01
9.13431E-01
9.45486E-01
9.59126E-01
9.87518E-01
9.28154E-01
9.29636E-01
9.68078E-01
9.30675E-01
9.13440E-01
9.4 5130E-01
9.26970E-01
9.29468E-01
9.07029E-01
9.11395E-01
9.36097E-01
9.778112-01
9.54758E-01
9.47146E-01
9.28991E-01
8.87358E-01
9.75028E0-01
9.77525E-01
9.18977E-01
9.32075E-01
9.25098E-01
9.21433E-01
9.40642E-01
9.79132E0-01
9.82711E-01
9.41636E-01
9.32929E-01
9.4 2901S-01
9.11376E-01
9.65887E-01
9.68138E-01
9.36696E-01
8.92257E-01
9.52667E-01
1.01253E+00
9.72563E-01
9.46801E-01
9.15585E-01
9.18616E-01
9.29666E-01
8.82997E-01
9.96421E-01
9.49348E-01
9.30217E-01
9.20505E-01
9.56219E-01
9.85087E-0 1
9.23140E-01
9.39363E-01
9.45778E-01
9.19351E-01
9.52071E-01
9.79187E-01
9.50653E-01
9.44038E-01
9.44213E-01
9.33929E-01
9.31973E-01
9.07024E-0 1
9.98090E-01
9.62230E-01
9.21974E-01
9.16871E-01
9.23423E-01
8.95480E-01
9.71361E-01
9.53844E-0 1
9.30552E-01
9.35378E-01
9.44078E-01
9.54964E-01
9.2 7703E-01
1.00296E+00
9.31571E-01
9.69320E-01
9.89042E-01
9.32962E-01
9.40863E-01
8.92825E-01
9.20157E-01
9.96603E-01
9.60582E-01
9.70939E-01
9.42895E-0I
9.51506E-01

1.34943,E01
1.35182-E01
1.35428E+01
1.35657E001
1.35887E+01
1.36133E+01
1.36362E+01
1.365920E01
1.36820.E01
1.37048E+01
1.37287E.01
1.37515E+01
1.37753E+01
1.37983E001
1.38220E+01
1.38458E÷01
1.38697"E01
1.38935E001
1.391632+01
1.393920401
1.39612E.01
1.39850E+01
1.40070E+01
1.40308E+01
1.40545E+01
1.40775E+01
1.41013E+01
1.412500+01
1.41470E+01
1.41708E+01
1.41947E+01
1.42193E+01
1.42432E+01
1.42660E+01
1.42898E+01
1.43127E+01
1.43357E+01
1.43585E+01
1.43823E+01
1.44052E+01
1.44272E+01
1.44518E+01
1.44748E+01
1.44977E+01
1.45223E+01
1.45452E+01
1.45682E+01
1.45910 2+01
1.46138E+01
1.46377E+01
1.46615E+01
1.468530+01
1.47073E+01
1.473100+01
1.47548E+01
1.47797E+01
1.480330+01
1.48263E+01
1.48492E+01
1.48712E+01
1.48950E+01
1.49187E+01
1.49425E+01
1.49663E+01
1.49892E+01
1.50122E+01
1.50358E+01
1.50588E+01
1.50817E+01
1.51045E+01
1.51283E+01
1.515121E01
1.51742E+01
1.51980E+01
1.5220E+081
1.52437E+01
1.52675E+01
1.52913E+01
1.53142E+01
1.53380E+01
1.53618E+01
1.53857E+01
1.54085E+01
1.54305E+01
1.545430+01
1.54780E+01
1.55018E401
1.552570E01
1.55485E+01
1.55723E+01
1.559621E01
1.562000E01
1.56420E+01
1.566570+01
1.56887E+01
1.57123E+01
1.573820+01
1.57600E+01
1.57828E.01
1.58058E+01
1.58295E+01
1.58543E+01
1.58782E+01
1.59000E+01
1.59230E+01
1.5946E0+01
1.59705E+01
1.59935E+01

9.38139E-01
9.381200-01
9.38073E-01
9.38109E-01
9.38118E-01
9.38050E-01
9.38077E-0 1
9.38081E-01
9.38140E-01
9.38204E-01
9.38284E-0 1
9.38281E-01
9.38264E-01
9.382220-01
9.38204E-01
9.38212E-01
9.38205E-01
9.38161E-01
9.38218E-01
9.38173E-01
9.38186E-01
9.38224E-01
9.38313E-01
9.38295E-01
9.3B279E-01
9.38332E-01
9.38319E-01
9.38274E-01
9.38287E-01
9.38266E-01
9.38251E-01
9.38196E-01
9.38148E-01
9.38145E-01
9.38214E-01
9.38244E-01
9.38259E-01
9.38243E-01
9.38154E-01
9.38218E-01
9.38287E-01
9.38253E-01
9.38243E-01
9.38220E-01
9.38191E-01
9.38195E-01
9.38266E-01
9.38342E-01
9.38348E0-01
9.38338E-01
9.38346E-01
9.38300E-01
9.38347E-01
9.38398E-01
9.38395E-01
9.38317E-01
9.38341E-01
9.38467E-01
9.38524E-01
9.38538E0-01
9.38499E-01
9.38468E-01
9.38451E-01
9.38358E-01
9.38455E-01
9.38474E-01
9.38460E-01
9.38430E-01
9.38460E-01
9.38537E-01
9.38511E-01
9.38513E-01
9.38525E-0 1
9.38493E-01
9.38510E-01
9.38582E-01
9.38602E-01
9.38611E-01
9.38620E-01
9.38613E-01
9.386020-01
9.38550E-01
9.38647E-01
9 38685E-01
9.38658E-01
9.38623E-01
9.38598E-01
9.38529E-01
9.38582E-01
9.38606E-01
9.38593E-01
9.38588E-01
9.38597E-01
9.38623E-01
9.38606E-01
9.38708E-01
9.38697E-01
9.38745E-01
9.38825E-01
9.38816E-01
9.38819E-01
9.38746E-01
9.38717E-01
9.380 80E-01
9.38842E-01
9.35892E-01
9.38899E-01
9.38918E-01

1.03993E-03
1.03816E-03
1.03729E-03
1.03597E-03
1.03409E-03
1.03438E-03
1.03281E-03
1.030910-03
1.03088E-03
1.03074E-03
1.03201-803
1.030120-03
1.02836E-03
1.02735E-03
1.02563E-03
1.02380E-03
1.02196E-03
1.02103E-03
1.02074E-03
1.01988E-03
1.01812E-03
1.01699E-03
1.01902E-03
1.01736E-03
1.01565E-03
1.01523E-03
1.01351E-03
1.01267E-03
1.01094E-03
1.00935E-03
1.00768E-03
1.00741E-03
1.00674E-03
1.00497E-03
1.00563E-03
1.004280-03
1.00264E-03
1.00101E-03
1.00321E-03
1.00352E-03
1.00411E-03
1.00293E-03
1.00124E-03
9.99764E-04
9.98456E-04
9.96739E-04
9.97519E-04
9.98734E-04
9.97033E-04
9.95365E-04
9.93690E-04
9.93060E-04
9. 92481E-04
9.92088E-04
9.90404E-04
9.91819E-04
9.90435E-04
9.96694E-04
9.96674E-04
9.59090E-04
9.94164E-04
9.93055E-04
9.91497E-04
9.94184E-04
9.97258E-04
9.95757E-04
9.94192E-04
9.92986E-04
9.91775E-04
9.93144E-04
9.91826E-04
9.90186E-04
9.88623E-04
9.87499E-04
9.86126E-04
9.86768E-04
9.853480-04
9.83774E-04
9.82208E-04
9.80634E-04
9.79095E-04
9.78850E-04
9.820280-04
9.81179E-04
9.79964E-04
9.79012E-04
9.77739E-04
9.78630E-04
9.78480E-04
9.77215E-04
9.75733E-04
9.74184E-04
9.72666E-04
9.71465E-04
9.70072E-04
9.73 917E-04
9.72436E-04
9.721080-04
9.73824E-04
9.72329E-04
9.70799E-04
9.71972E-04
9.70882E-04
9.73607E-04
9.72679E-04
9.72453E-04
9.70953E-04
9.69637E-04

0.000000+00
0.00000+ 00
0.000080+00
0.00000E+00
0 O.0000E+00
0.00002E+00
0.00000E+00
0O.0000E+00
0O.0000E+00
0.00000E+ 00
0.00000E+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
O.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000+E00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
0 . 00000E+00
0O.0000E+00
0.000000+00
0.000002+ 00

0.00000E+00
0.00000E+00
0.00000E+00
0 .0000E+00
0O00000E+00
0.00000E+00
0.00000E+00
0. 00000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+ 00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 . 00000E+00
0.00000E+00
0.00000E+00
0. O0000E+ 00
0.00000E+00
0.00000E+00
0. 00000E+ 00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00002E+00
0.00000E+00
0. 00000E+ 00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00008E+00
0.00000E+ 00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+ 00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.00000E00
0.00000E+00
0.00000E+00
0.000000E00
0.00000E.00
0.000000E00
0.000000E00
0O.0000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.000000E00
0.00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0,00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.000080+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 00000E+00
0.00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+O00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
8.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.000000E00
0.000000E00
0.000000E00
0.00000E+00
0.00000E+00
0.000000E00
0.000000E00
0O.0000E+00
0.00000E+00
0O.00000E00
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644 9.27407E-01 1.60172E+01 9.38900E-01 9:68291E-04 0.00000E+00 0.00000E+00
645 9.29923E-01 1.60410E+00 9.38886E-01 9.66885E-04 0.OOOOOE+00 0.000002E00
646 9.30328E-01 1.60640E+01 9.388732-01 9.65474E-04 0.00006E+00 0.00000E+00
647 9.44038E-01 1.60877E+01 9.38881E-01 9.64009E 04 0.600702E00 0.00060E+00
648 9.215042-01 1.61115E+01 9.38854E-01 9.62891E024 0.00000E+00 0.000006O00
649 9.431486-01 1.61343E+01 9.38861E-01 9.61425E204 0.00000E+00 0.000006+00
650 9.647032-01 1.61582E+01 9.38901E-01 9.60768E-04 0.00000E+00 0.00000E+00
651 9.08608E901 1.61812E+01 9.38854E-01 9.604212-04 0.00000E+00 0.00000E+00
652 9.234262-00 1.62048E+01 9.388362-01 9.592362-04 2.00000E+00 0.000002+00
653 9.53679E-01 1.62287E+01 9.38853E-01 9.58033E-04 0.00000E+00 0.00000E+00
654 9.56435E-01 1.62017E+01 9.38880E-01 9.56043E-04 0.00000E600 0.00000E+00
655 9.407232-01 1.62745E+01 9.38883E 01 9.55480E-04 0.000006E00 0.000002+00
656 9.252842-01 1.62973E201 9.38862E-01 9.54245E-04 0 060002+00 0.60060E+00
657 9.08590E-01 1.63212E+01 9.388162-01 9.53907E-04 0.00000E+00 0.00000E+00
658 9.266712-01 1.63440E+01 9.387972-01 9.52632E-04 0.00002E+00 0.60000E+00
659 0.015602-01 1.63688E+01 9.387412-01 9.52868E-04 0.000002.00 0.000002+00
660 9.77940E-01 1.63917E+01 9.38800E-01 9.53282E-04 0.000002+00 0.000002+00
661 9.58119E-01 1.64155E+01 9.38830E-01 9.52286E-04 0.02000E+00 0.60020E+00
662 9.42903E-01 1.64383E+01 9.38836E-01 9.50862E-04 0.02022E+00 0.00000E+00
663 9.349022-01 1.64622E+01 9.388302-01 9.49441E-04 0.00002E+00 0.00000E+00
664 9.29915E-01 1.64850E+01 9.38816E-01 9.481012-04 0.00000E+00 0.00000E+00
665 9.24465E-01 1.65078E+01 9.38705E-01 9.469172-04 0.00000E+00 0.00000E+00
666 9.34045E-01 1.65317E+01 9.38788E-01 9.455172-04 0.000002+00 0.20002+600
667 9.49178E-01 1.65555E+01 9.38803E201 9.44224E-04 0.00000E+00 0.00002E+00
668 9.39517E-01 1.65775E+01 9.38804E-01 9.42805E-04 0.00000+E00 0.00000E+00
669 9.40568E-01 1.66013E+01 9.38807E-01 9.41395E-04 0.00000E+00 0.00000E+00
670 9.65484E-01 1.66242E+01 9.38847E-01 9.40832E-04 0.00000E+00 0.00000E+00
671 9.38007E-01 1.66480E+01 9.38846E-01 9.39426E-04 0.60000E+00 0.00000E+00
672 9.41043E-01 1.66718E+01 9.38849E001 9.38028E-04 0.00000E+00 0.00000E+00
673 9.48740E-01 1.669472+01 9.388642-01 9.36745E-04 0.00000E+00 0.00000E+00
674 9.22209E-01 1.67185E+01 9.38839E-01 9.35670E-04 0.00000E+00 0.00000+E00
675 9.64288E-01 1.67423E+01 9.38877E-01 9.35052E-04 0.00000E+00 0.00000E+00
676 9.29147E-01 1.676422+01 9.38862E-01 9.337752-04 0.00000E+00 0.00000+E00
677 9.75030E-01 1.67880E+01 9.38916E-01 9.3302929-04 0.00000E+00 0.00000+E00
678 9.36713E-01 1.68118E+01 9.38913E-01 9.32552E-04 0.00002E+00 0.06006E+00
679 9.47822E-01 1.68347E+01 9.38926E-01 9.31267E-04 0.000002+00 0.06000E+00
680 9.67767E-01 1.680852E+01 9.38968E-01 9.30865E-04 0.00000E+00 0.0000.E+00
681 9.78379E-01 1.68813E+01 9.390262-01 9.31303E-04 0.00000E+00 0.020002+00
682 9.30224E-01 1.69052E+01 9.39013E-01 9.300232-04 0.00000E+00 0.02002E+00
683 9.52216E-01 1.69290E+01 9.39033E 01 9.28859E-04 0.00000E+00 0.00000E+00
684 9.07414E-01 1.69518E+01 9.389862-01 9.28654E-04 0.00000+E00 0.00000E+00
685 9.764822-01 1.69748E+01 9.39041E-01 9.28917E-04 0.00000E+00 0.000002+00
686 9.61002E-01 1.69967E+01 9.39073E-01 9.28113E-04 0.00002E+00 0.60000E+00
687 9.48217E-01 1.70205E+01 9.39087E-01 9.26853E-04 0.00022E+00 2.00000E+00
688 9.19925E-01 1.70443E+01 9.39059E-01 9.25923E-04 0.00000E+00 0.000002+00
689 9.18225E-01 1.70672E+01 9.39028E-01 9.25071E-04 0.00000E+00 0.00000E+00
690 9.29547E-01 1.70920E+01 9.39015E-01 9.23828E204 0.00000E+00 0.00060E.00
691 9.74512E-01 1.71148E+01 9.39066E-01 9.23924E-04 0.00000E+00 0.00000E+00
692 9.23995E201 1.71387E+01 9.39044E-01 9.22843E204 0.00000E+00 0.00000E+00
693 9.44968E201 1.71625E+01 9.39053E-01 9.21546E-04 0.00000E+00 0.00000E+00
694 9.37986E-01 1.718622+01 9.39051E-01 9.202152-04 0.00000+E00 0.000002+00
605 8.71771E-01 1.72110E+01 9.38954E-01 9.240002-04 0.000002+00 0.00000+E00
696 9.57521E-01 1.72308E+01 9.38981E-01 9.23056E-04 0.00000E+00 0.00000+E00
697 9.11858E-01 1.72577E+01 9.38942E-01 9.22553E-04 0.00000E+00 0.00000E+00
698 9.749812-01 1.72805E+01 9.38994E-01 9.22680E-04 0.00000E+00 0.00000E+00
690 9.470382-01 1.730432+01 0.39007E-01 9.21445E-04 0.000002+00 0.00000+E00
700 9.30839E001 1.73282E+01 9.38995E-01 9.20198E-04 0.00000E+00 0.00000+E00
701 9.56392E-01 1.73520E+01 9.39020E-01 9.19218E-04 0.00000E+00 0.00000+E00
702 9.04129E-01 1.73748E+01 0.389702 01 9.19256E-04 0.00O00E+00 0.00000E+00
703 9.04047E-01 1.73987E+01 9.38921E-01 9.19226E-04 0.000002+00 0.00000+E00
704 9.35171E-01 1.742252+01 9.38916E-01 9.179312-04 0.00000E+00 0.00000E+00
705 9.61477E-01 1.744532+01 9.38948E-01 9.17186E-04 0.00000E+00 0.00000E+00
706 9.14978E-01 1.74700E+01 9.38914E-01 9.16515E-04 0.00002E+00 0.00000E+00
707 9.251212-01 1.74938E201 9.38895E-01 9.15423E 04 0.00002E+00 0.00000E+00
708 9.46967E-01 1.75167E+01 9.38906E-01 9.14197E-04 0.0000+E+00 0.00000E+00
709 9.40055E-01 1.75405E+01 9.38908E-01 9.12904E204 0.000052E+00 6.00000E+00
710 9.35305E-01 1.75633E+01 9.38903E-01 9.11628E204 0.00000E+00 0.00000E+00
711 9.73473E-01 1.75872E+01 9.38951E-01 9.11647E204 0.00000E+00 0.00000E+00
712 9.70251E-01 1.76100E+01 9.38995E-01 9.11428E 04 0.00000E+00 0.00000E+00
713 9.19442E-01 1.76330E+01 9.38968E-01 9.105612-04 0.000002+00 0.000002+00
714 9.046992-01 1.76568E+01 9.38920E-01 9.100554E04 0.000002+00 0.000002+00
715 9.453472-01 1.76805E+01 9.38929E-01 9.00321E-04 0.000002+00 0.000002+00
716 9.011232-01 1.77035E+01 9.38876E-01 9.09589E-04 0.000002+00 0.00000+E00
717 9.61063E-01 1.77273E+01 9.38907E-01 9.08846E-04 0.000002+00 0.00000E+00
718 9.36848E-01 1.77502E+01 9.38904E-01 9.07580E-04 0.00000E+00 0.00000E+00
719 9.01023E-01 1.77740E+01 9.38851E-01 9.078522-04 0.00000+E00 0.00000E+00
720 9.34268E201 1.77987E+01 9.38845E-01 9.06609E-04 0.00000E+00 0.00000+E00
721 9.084812-01 1.78215E201 9.388032-01 9.063322-04 0.00000E+00 0.00000+E00
722 9.29685E-01 1.78453E+01 9.38790E-01 9.05161E-04 0.00000E+00 0.00000E+00
723 9.11574E-01 1.78692E201 9.38752E-01 9.046922-04 0.00000+E00 0.00000+E00
724 9.83318E201 1.78920E+01 9.38814E-01 0.055442-04 0.000002+00 0.000002+00
725 9.66869E-01 1.79150E+01 9.388532-01 9.05123E-04 0.00000E+00 0.00000E+00
726 9.18746E-01 1.793782+01 9.38825E-01 9.04299E-04 0.00000E+00 0.00000E+00
727 9.17843E-01 1.79625E+01 9.38796E-01 9.03514E-04 0.00000E+00 0.00000E+00
728 9.601542-01 1.79863E+01 9.388252-01 9.02748E-04 0.00000E+00 0.00000E+00
729 9.68030E-01 1.80092E+01 9.38866E-01 9.024002-04 0.00000E+00 0.00000E+00
730 9.64705E-01 1.80330E+01 9.38901E-01 9.018592-04 0.00000E+00 0.00000E+00
731 9.46238E-01 1.8055SE201 9.38911E-01 9.00677E-04 0.000002+00 0.000002+00
732 9.50756E-01 1.80781E+01 9.38927E-01 8.99589E-04 0.00006E+00 0.00000E+00
733 9.178822-01 1.81017E+01 9.38899E-01 8.98818E 04 0.00000E+00 0.00000E+00
734 9.20079E-01 1.81255E+01 9.38874E-01 8.97938E-04 0.000002+00 0.000002+00
735 9.46260E-01 1.81483E+01 9.388842 01 8.967690-04 0.000002+00 0.00000E+00
736 9.64619E-01 1.81722E20+ 9.389109E-01 8962332-04 0.00000E+00 0.00000E+00
737 9.51975E-01 1.819502.01 9.38936E-01 8.95189E-04 0.00000E+00 0.00000E+00
738 9.41043E-01 1.82180E+01 0.38939E-01 8.93976E-04 0.00000E+00 0.00000+E00
739 9.45898E-01 1.82417E+01 9.38949E-01 8.92812E-04 0.00000E+00 0.00000E+00
740 9.65496E-01 1.826552+01 9.38985E-01 8.92327E-04 0.00000E+00 0.00000E+00
741 9.13476E-01 1.82893E+01 9.38950O-01 8.917872-04 0.00000E+00 0.000002+00
742 9.18150E-01 1.83132E+01 9.389222-01 8.01025E-04 0.00000+E00 0.00000+O00
743 9.26568E-01 1.83370E+01 9.38905E-01 8.89978E-04 0.000002+00 0.000002+00
744 9.18823E-01 1.83607E+01 3.38878E 01 8.891892-04 0.00000E+00 0.00000E+00
745 9.49542E-01 1.83845E+01 9.38893E-01 8.881082-04 0.00000E+00 0.00000E+00
746 9.54471E-01 1.84083E+01 9.38914E-01 8.87160E-04 0.00000+E00 0.000002E00
747 9.36317E-01 1.84322E+01 9.38910E-01 8.85976E-04 0.00000+E00 0.00000E+00
748 9.31862E-01 1.84550E201 9.38901E-01 8.84838E-04 0.000002+00 0.00000E+00
749 9.36146E 01 1.847782E01 9.38897E-01 8.83660E-04 0.00000.E00 0.000002E00
750 9.62301E-01 1.85017E201 0.389280-01 8.930322-04 0.000002÷00 0.000002+00
751 9.90744E-01 1.85247E+01 9.38997E-01 8 84562E-04 0.00000E+00 0.00000.E00
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752
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797
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804
805
806
807
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811
812
823
814
815
816
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818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
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838
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851
852
853
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9.38020E 01
9.26880E-01
9.26182E-01
9.36353E0-1
9.03621E-01
9.57084E-01
9.31246E-01
9.35875E-01
9.86561E-01
9.25748E-01
9. 39688E-01
9.55200E-01
9.67303E-01
9.60331E-01
9.58079E-01
9.92942E-01
9.36634E-01
9.69284E-01
9.02905E-01
9.31800E-01
9.20422E-01
9.70387E-0 1
9.01684E-01
9.38387E-01
9.01963E-01
9.48430E-01
9.19217E-01
9.26475E-01
9. 92574E-01
9.34852'-01
9.24003E-01
9.25178E-01
9.458542-01
9.53401E-01
9.93710E801
9.39756E-01
9.40221E-01
9.26972E-01
9.19882E-01
9.36054E-01
9.57824E-01
9.5674 0E-01
9.60888E-01
9.3780 0E-01
9.25421E-01
9.09263E-01
9.52050E-01
9.12904E-01
9.36917E-01
9.70928E-01
9.10008E-01
9.26777E-01
9.24964E-01
9.37624E-01
9.05660E-01
9.06057E-01
9.19422E-01
9.18639E-01
9.19503E-01
9.26878E-01
9.43545E-01
9.55380E-01
9.11339E-01
9.09312E-01
9.37536E-01
9.70622E8-01
9.57916E-01
9.27445E-01
9.44 0888E-01
9.30320E-01
9.32914E-01
9.308 94E-01
9.30168E-01
9.22243E-01
9.66003E-01
9.29377E-01
9.55647E-01
9.13633E-01
9.50101E-01
9.48961E-01
9.48862E-01
9.41736E-01
9.37363E 01
9.66748E-01
1.012600+00
9.00539E-01
9.62066E-01
9.10203E 01
9.38133E-01
9.02632E 01
9.67450E-01
9.28494E-01
9.2 1864E-01
9.43201E-01
9.35636E-01
9.09182E-01
9.36806E-01
8.90424E-01
9.36661E-01
9.57491E-01
9.41807E-01
9.48774E-01
9.42531E-01
9.02756E-01
9.069908-01
9.91736E-01
9.72841E-01
9.29756E-01

1.85475E+01 9.38996E-01 8.83383E-04
1.85713E +01 9.38980E-01 8.82353E-04
1.85950E +01 9.38963E-01 8.81343E-04
1.86180E+01 9.38960E-01 8.80179E-04
1.86418E+01 9.38913E-01 8.80259E-04
1.86037E+01 9.38937E-01 8.79422E-04
1.86875 E+01 9.38927E-01 8.78317E-04
1.87113E+01 9.38923E-01 8.77165E-04
1.87352E+01 9.38985E-01 8.78259E-04
1.87580E+01 9.38968E-01 8.77274E-04
1.87818E+01 9.38969E-01 8.76120E-04
1.88057E+01 9.38990E-01 8.75228E-04
1.88295E+01 9.39027E-01 8.74868E-04
1.88523E+01 9.39055E-01 8.74166E-04
1.88762E+01 9.39080E-01 8.73376E-04
1.88990E+01 9.391518-01 8.75071E-04
1.89218E+01 9.39147E-01 8.73934E-04
1.89448E+01 9.39187E-01 8.73678E-04
1.89685E+01 9.39139E-01 8.73818E-04
1.89923E+01 9.39130E-01 8.72733E-04
1.90153E+01 9.39106E-01 8.71937E-04
1.90382E+01 9.391468-01 8.71750E-04
1.90620E +01 9.39098E-01 8.71972E-04
1.90848E+01 9.39097E-01 8.70843E-04
1.91077E+01 9.39049E-01 8.71040E-04
1.91325E+01 9.39061E-01 8.69999E-04
1.91562E+01 9.39035E-01 8.69254E-04
1.91792E+01 9.39019E-01 8.68285E-04
1.92020E+01 9.39088E-01 8.69896E-04
1.92248E+01 9.39082E-01 8.68795E-04
1.92487E+01 9.39063E-01 8.678968-04
1.92733E801 9.39045E-01 8.669668-04
1.92963E+01 9.39054E-01 8.65901E-04
1.93192E+01 9.39072E-01 8.64988E-04
1.93430E+01 9.39142E-01 8.66691E-04
1.93658E.01 9.39143E-01 8.65586E-04
1.93888E.01 9.39144E-01 8.64486E-04
1.94117E+01 9.39129E-01 8.63525E-04
1.94355E+01 9.39104E-01 8.62774E-04
1.94583E+01 9.39100E-01 8.61689E-04
1.94822E+01 9.39124E-01 8.60923E-04
1.95060E+01 9.39146E-01 8.60123E-04
1.952888+01 9.39174E-01 8.59475E-04

1.95517E+01 9.39172E-01 8.58392E-04
1.95755E+01 9.39155E-01 8.57485E-04
1.95983E+01 9.39117E-01 8.57231E-04
1.96213E+01 9.39133E-01 8.56307E-04
1.96460E+01 9.39101E-01 8.55865E-04
1.96698E+01 9.39098E-01 8.54796E-04
1.96927E+01 9.39138E-01 8.546558-04
1.97165E+01 9.39101E-01 8.54362E-04
1.97403E+01 9.39086E-01 8.53433E-04
1.97640E+01 9.39068E-01 8.52550E-04
1.97870E+01 9.39066E-01 8.51490E-04
1.98108E+01 9.39025E-01 8.51445E-04
1.98355E+01 9.38984E-01 8.51372E-04
1.98583E+01 9.38960E-01 8.50661E-04
1.98822E.01 9.38934E-01 8.49980E-04
1.99068E+01 9.38910E-01 8.49268E-04
1.99298E+01 9.38896E-01 8.48348E-04
1.99527E+01 9.38901E-01 8.47319E-04
1.99755E+01 9.38922E-01 8.46517F-04
2.00003E+01 9.38888E-01 8.46156E-04
2.00240E+01 9.38851E-01 8.45898E-04
2.00470E+01 9.38850E-01 8.44859E-04
2.00688E+01 9.38889E-01 8.44722E-04
2.00918E+01 9.38912E-01 8.44008E-04
2.01157E+01 9.38898E-01 8.43092E-04
2.01385E+01 9.38904E-01 8.42084E-04
2.01623E+01 9.38894E-01 8.41121E-04
2.01862 E+01 9.38887E-01 8.40126E-04
2.02090E+01 9.38877E-01 8.39159E-04
2.02337E+01 9.38866E-01 8.38204E-04
2.02575E+01 9.38846E-01 8.37428E-04
2.02803E+01 9.38879E-01 8.37061E-04
2.03042E+01 9.38867E-01 8.36125E-04
2.032628+01 9.38888E-01 8.35359E-04

2.03500E+01 9.38857E-01 8.34907E-04
2.03737E+01 9.38871E-01 8.34009E-04
2.03967E+01 9.38883E-01 8.33091E-04
2.04205E+01 9.38895E-01 8.32173E-04
2.04433E+01 9.38898E-01 8.31178E-04
2.04680E+01 9.38897E-01 8.30181E-04
2.04910E+01 9.38930E-01 8.29857E-04
2.05138E+01 9.39018E-01 8.33555E-04
2.05367E+01 9.38972E-01 8.338300-04
2.05605E+01 9.39000E-01 8.33290E-04
2.015833E+01 9.38965E-01 8.33005E-04
2.06072E+01 9.38964E-01 8.32011E-04
2.06300E+01 9.38921E-01 8.32146E-04
2.06530E+01 9.38955E-01 8.31849E-04
2.06758E+01 9.38943E-01 8.30952E-04
2.07005E+01 9.38922E-01 8.30213E-04
2.07235E+01 9.38927E-01 8.29243E-04
2.07463E+01 9.38924E-01 8.28269E-04
2.07710E+01 9.38888E-01 8.28037E-04
2.07940E+01 9.38886E-01 8.27061E-04
2.08177E+01 9.38829E-01 8.28063E-04
2.08425E+01 9.38826E-01 8.270908-04
2.08653E+01 9.38848E-01 8.26407E-04
2.08873E+01 9.38852E-01 8.25442E-04
2.09102E.01 9.38863E-01 8.24554E-04
209330E+01 9.38868E-01 8.23597E-04
2.09568E+01 9.38825E-01 8.23719E-04
2.09798E+01 9.38788E-01 8.23598E 04
2.10027E+01 9.388508-01 0.249628-04
2.10273E+01 9.38890E-01 8.24954E804
2.10512E+01 9.38879E-01 8.24060E-04

0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E÷00 0.00000E÷00
0.000008E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000.E00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000.E00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000008E00 0.00000E+00
0.00000.E00 0.00000E+00
0.000008+00 0.00000E+00
0.00000E÷00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00008E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000008E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0O.0000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000008E00 0.00000E+00
0O.0000E+00 0.0000E+00
0.00000E+00 0.00000E+00
0O.00000E00 0.00000E+00
0.000008E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0O.0000E+00 0.00000E+00
0.000008E00 0.00000E+00
0.000008E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000.E00 0.00000E+00
0.00000E+00 0.00000E+00
0.000008E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000008E00
0.00000E+00 0.00000E+00
0.00000E+00 0.000008E00
0.000008E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0O.0000E+00 0O.0000E+00
0.00000E+00 0.00000E+00
0O.0000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E.00 0.00000E+00
0.00000E+00 0.00000E+00
0O.0000E+00 0O.0000E+00
0O.0000E+00 0O.0000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000008+00 0.00000E+00
0.000008E00 0.00000E+00
0.00000E+00 0.000008E00
0.000008E00 0.000008+00
0.00000E+00 0O.0000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000008+00
0.00000E+00 0.000008+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00008E+00
0.00000E+00 0.00000+E00
0.00000E.00 0.00008E+00
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860 9.352682-01 2.107402.01

S860 9.35268E-01 2.10740E.01
861 9.34254E-01 2.10970E001
862 9.33841E-01 2.11207E+01
863 9.20073E-01 2.11437E+01
864 9.22744E-01 2.11665E+01
865 9.20794E-01 2.11903E.01
866 9.08680E-01 2.12142E+01
867 9.27036E-01 2.12370E+01
868 1.00571E+00 2.12510E+01
869 9.37281E-01 2.12810E+01
870 9.50696E-01 2.13047E+01
871 9.35703E-01 2.13285E+01
872 9.30543E-01 2.1353E+0.1
873 9.11515E-01 2.13702E.01
874 9.64393E-01 2.139900+01
875 9.15660E-01 2.14237E001
876 9.69804E-01 2.14407E+01
877 9.24031E-01 2.14705E+01
878 9.13524E-01 2.14942E+01
879 9.21083E-01 2.15172E+01
880 8.98358E-01 2.15418E+01
881 9.44424E-01 2.15647E+01
882 9.32353E-01 2.15805E+01
883 9.86574E-01 2.16123E+01
884 8.83376E-01 2.16352E+01
885 9.04659E-01 2.16590E+01
886 9.26387E-01 2.16808E+01
887 9.05810E-01 2.17067E+01
888 9.09202E-01 2.17303E+01
889 9.47268E-01 2.175420+01
890 9.51634E-01 2.17772E+01
891 9.47755E-01 2.18008E+01
892 9.632090-01 2.18247E+01
893 9.34602E-01 2.18467E+01
894 9.24959E-01 2.18695E+01
895 9.20309E-01 2.18933E.01
896 9.12534E-01 2.19172E+01
897 9.60613E-01 2.19410E.01
898 9.07657E-01 2.19642E.01
899 9.47533E-01 2.19885E201
900 8.98525E-01 2.20123E+01
901 9.36602E-01 2.20352E+01
902 9.48771E-01 2.20582E+01
903 9.61735E-01 2.20822E.01
904 9.57278E-01 2.21057E+01
905 9.42837E-01 2.21295E+01
906 9.06335E-01 2.21533E+01
907 9.27818E-01 2.21772E+01
908 9.33947E-01 2.22000E+01
909 9.727912-01 2.22228E+01
910 9.22613E-01 2.22458E+01
911 9.27260E-01 2.22697E+01
912 9.40504E-01 2.22933E+01
913 9.276042-01 2.23163E+01
914 9.321082-01 2.23400E+01
915 9.39948E-01 2.23630E+01
916 9.072742-01 2.23887E+01
917 9.60385E-01 2.24115E+01
918 9.38172E-01 2.24353E+01
919 9.27022E-01 2.24582E+01
920 9.34728E-01 2.24820E+01
921 9.46692E-01 2.25058E+01
922 9.23109E-01 2.25287E+01
923 8.87189E-01 2.25525E+01
924 9.61856E-01 2.25753E+01
925 9.20343E-01 2.26000.E01
926 9.84631E-01 2.26230E+01
927 9.28523E-01 2.264502.01
928 9.23518E-01 2.26697E+01
929 9.56012E-01 2.26925E+01
930 9.47862E-01 2.27163E+01
931 1.00085E+00 2.273830+01
932 9.322730-01 2.27622E+01
933 9.59697E-01 2.27850E+01
934 9.74502E-01 2.28088E+01
935 9.19740E-01 2.283252+01
936 9.30225E-01 2.28563E+01
937 9.02700E-01 2.288120+01
938 9.81155E-01 2.29040E+01
939 9.71186E-01 2.29208E+01
940 9.17643E-01 229488E+01
941 9.70050E-01 2.297008201
942 8.94729E-01 2.29947E+01
943 9.46672E-01 2.30183E+01
944 9.37264E-01 2.30422E+01
945 9.420562-01 2.306602+01
946 9.099002-01 2.30898E+01
947 9.44193E-01 2.31137E+01
948 9.35474E-01 2.313730+01
949 9.61784E-01 2.31612E+01
950 9.39951E-01 2.31042E+01
951 9.60090E-01 2.32070E+01
952 9.40739E-01 2.32298E+01
953 9.60578E-01 2.32520E+01
954 9.25059E-01 2.32757E001
955 9.353110-01 2.32995E201
956 9.60339E-01 2.332152+01
957 9.10698E-01 2.33462E201
958 9.43670E-01 2.33690E+01
959 9.202230-01 2.33928E+01
960 9 60063E-01 2.34157E+01
961 9.27028E-01 2.34395E+01
962 9.13701E-01 2.34633E+01
963 9.78438E-01 2.34853E001
964 9.62132E-01 2.35090E+01
965 9.22775E-01 2.35338E001
966 9.08247E-01 2.35567E+01
967 9.01881E-01 2.35813E001

9.38875E-01
9.38869E-01
9.3 8863E-01
9.30842E-01
9.38823E-01
9.38809E-01
9.38774E-01
9.38761E-01
9.38838E-01
9.38830E-01
9.38850E-01
9.38846E-01
9.38837E-01
9.38805E-01
9.38835E-01
9.38808E-01
9.38844E-01
9.38827E-01
9.38798E-01
9.38778E-01
9.38731E-01
9.38738E-01
9.38731E-01
9.38785E-01
9.387230-01
9.38684E-01
9.38670E-01
9.38633E-01
9.38599E-01
9.38609E-01
9.38624E-01
9.38634E-01
9.38662E001
9.38657E-01
9.38642E-01
9.38621E-01
9.38592E-01
9.38617E-01
9.38582E-01
9.38592E-01
9.38547E-01
9.38545E-01
9.38557E-01
9.38582E-01
9.386030-01
9.38608E-01
9.38572E-01
9.38560E-01
9.38555E-01
9.38593E-01
9.38575E-01
9.38563E001
9.38565E-01
9.38553E-01
9.38546E-01
9.38547E-01
9.38513E-01
9.38537E-01
9.38537E-01
9.38524E-01
9.385200-01
9.38529E-01
9.38512E-01
9.384561-01
9.38482E-01
9.38462E-01
9.38512E-01
9.38501E-01
9.38480E-01
9.38504E-01
9.38514E-01
9.38581E-01
9.38574E-01
9.38597E-01
9.38636E-01
9.38615E-01
9.38606E-01
9.38 568E-01
9.38613E-01
9.38648E-01
9.38626E-01
9.38659E-01
9.38613E-01
9.38G 21E-01
9.38620E-01
9.38623E-01
9.38593E-01
9.38599E-01
9.38596E-01
9.38620E 01
9.38621E-01
9.38644E-01
9.38646E-01
9.38669E-01
9.38655E-01
9.38652E-01
9.38674E-01
9.30645E-01
9.38650E-01
9.38631E001
9.38653E-01
9.38641E 01
9.386150-01
9.38657E-01
9.38681E-01
9.38665E-01
9.38633E-01
9.38599E-01

8.23109E-04 0.00000.E00 0.000002+00
8.22168E-04 O.00000E+00 0.00000E+00
8.21233E-04 0.00000E+00 0.00000E+00
8.20568E-04 0.00000E+00 0.000000+00
8.19829E-04 0.00000E+00 0.00000E+00
8.18997E-04 0.00000E+00 0.00000E+00
8.18791E-04 0.00000E+00 0.00000E+00
8.17957E-04 0.00000E+00 0.00000.E00
0.20601E004 0.000000+O0 0.000002+00
8.19715E-04 0.00000E+00 0.00000E+00
8.18885E-04 0.000000+O0 0.00000.E00
8.17950E-04 0.000000+00 0.00000.E00
8.17065E-04 0.00000E+00 0.000000+00
8.16729E-04 0,00000E+00 0.00000E+00
8.16319E-04 0.00000E+00 0.00000E+00
8.15816E-04 0.00000E+00 0.00000.E00
8.15653E-04 0.00000.E00 0.00000E+00
8.14896E 04 0.00000+E00 0.00000+E00
8.14478E-04 0.00000E+00 0.00000E+00
8.13799E-04 0.00000E+00 0.00000E+00
8.14174E-04 0.00000E+00 0.000000+00
8.13273E-04 0.00000E+00 0.00000E+00
8.12381E-04 0.000002E00 0.000000+00
8.13273E-04 0.000002+00 0.00000.E00
8.14776E-04 0.00000E+00 0.00000.E00
8.14767E-04 0.00000E+00 0.00000E+00
8.139640-04 0.00000E+00 0.00000+E00
8.13891E-04 0.00000E+00 0.000000+00
8.13650E-04 0.00000E+00 0.00000E+00
8.12791E-04 0.00000E+00 0.000000+00
8.12007E-04 0.00000E+00 0.00000E+00
8.11159E-04 0.00000E+00 0.00000E+00
8.10717E-04 0.00000E+00 0.00000E+00
8.09819E004 0.00000.E00 0.00000E+00
8.09057E-04 0.00000.E00 0.000000+00
8.08411E-04 0.00000E+00 0.00000E+00
8.08033E-04 0.00000E+00 0.00000E+00
8.07505E-04 0.00000E+00 0.00000E+00
8.07343E-04 0.00000E+00 0.00000E+00
8.06504E-04 0.00000E+00 0.00000E+00
8.06840E-04 0.00000E+00 0.00000E+00
8.05945E-04 0.00000E+00 0.00000E+00
8.05129E204 0.00000E+00 0.00000E+00
8.04646E-04 0.00000E+00 0.00000E+00
8.04021E-04 0.00000E+00 0.00000E+00
8.03144E-04 0.00000E+00 0.00000.E00
8.03049E-04 0.00000E+00 0.00000E+00
8.02249E-04 0.00000E+00 0.00000E+00
8.01379E-04 0.00000E+00 0.00000E+00
8.01385E-04 0.00000E+00 0.00000E+00
0.00695E-04 0.000000E00 0.0000E2+00
7.99911E-04 0.00000E+00 0.00000E+00
7.99034E-04 0.00000E+00 0.00000E+00
7.98247E-04 0O.0000E+00 0O.0000E+00
7.97403E-04 0.00000E+00 0.00000E+00
7.96530E-04 0.O0000E+00 0.00000E+00
7.96394E-04 0.00000E+00 0.00000E+00
7.95882E-04 0.00000E+00 0.00000E+00
7.95013E-04 0.00000E+00 0.00000E+00
7.94244E-04 0.00000E+00 0.00000E+00
7.93390E-04 0.00000E+00 0.00000E+00
7.92576E-04 0.00000E+00 0.00000E+00
7.91891E-04 0.000000E+0 0.00000E+00
7.92991E-04 0.00000E+00 0.00000E+00
7.92537E-04 0.00000E+00 0.00000+E00
7.91922E-04 0.00000.E00 0.000000+00
7.92641E-04 0.00000E+00 0.00000+E00
7.91857E-04 0.00000E+00 0.00000+E00
7.91167E-04 0.00000E+00 0.00000E+00
7.90539E-04 0.00000.E00 0.00000E+00
7.89751E-04 0.00000+E00 0.00000E+00
7.91749E-04 0.00000+E00 0.00000E+00
7.90926E-04 0.00000E+00 0.00000E+00
7.90402E-04 0.00000E+00 0.00000E+00
7.90492E-04 0.00000E+00 0.00000E+00
7.899040-04 0.00000E+00 0.00000E+00
7.89109E-04 0.00000E+00 0.00000E+00
7.89200E-04 0.00000E+00 0.00000E+00
7.89668E-04 0.00000E+00 0.00000E+00
7.89590E-04 0.00000E+00 0.00000E+00
7.89066E-04 0.00000E+00 0.00000E+00
7.88935E-04 0.00000E+00 0.00000E+00
7.89480E-04 0.00000E+00 0.00000E+00
7.88687E-04 0.00000E+00 0.00000E+00
7.87851E-04 0.000002+00 0.00000E+00
7.87023E-04 0.00000E+00 0.00000E+00
7.86777E-04 0.000000+00 0.00000E+00
7.859670-04 0.00000E+00 0.000009E00
7.85142E-04 0.000002+00 0.00000+E00
7.846950-04 0.00000.E00 0.00000E+00
7.83800E-04 0.00000E+00 0.00000E+00
7.83360E-04 0.00000+E00 0.00000E+00
7.82547E-04 0.00000E+00 0.00000E+00
7.82063E-04 0.00000E+00 0.00000E+00
7.81372E-04 0.00000E+00 0.00000E+00
7.80500E-04 0.00000E+00 0.00000E+00
780072E-04 .000000+00 0.000000+00
7.79802E-04 0.00000E+00 0.00000E+00
7.79007E-04 0.000002+00 0.00000E+00
7.78431E-04 0.00000+E00 0.00000E+00
7.77940E-04 0100000E+00 0.00000E+00
7.77223E-04 0.000002+00 0.00000E+00
7.76847E-04 0.000002+00 0.00000E+00
7.77144E-04 0.00000E+00 0.00000E+00
7.76719E-04 0.00000.E00 0.00000+E00
7.76088E-04 0.000002+00 0.00000E+00
7.75924E-04 0.00000E+00 0.00000E+00
7.76055E-04 0.000000E00 0.00000E+00
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968 9.35932E-01 2.360522.01 9.38592E-01 7.75256E-04 0.00000.E00 0.00000.E00
069 9.31346E-01 2.36290E+01 9.38585E-01 7.74490E-04 0.00000.E00 0.00000E+00
970 9.59867E-01 2.36518E+01 9.38607E-01 7.74002E-04 0.00000.E00 0.00000E+00
971 9.30092E-01 2.36757E+01 9.38598E-00 7.73253E 04 0.00000E+00 0.00000E+00
972 9.25621E-01 2.36985E+01 9.38584E-01 7.72571E-04 0.00000E+00 0.05000E+00
973 8.99646E-01 2.37223E+01 9.385442-01 7.72816E-04 0.000002.00 0.00000.E00
974 9.13953E-01 2.37462E+01 9.30519E-01 7.72435E-04 0.000002.00 0.00000.E00
975 9.71791E-01 2 37700+01 9.385153E-01 7.72398E-04 0.000002+00 0.00000.00
976 9.52036E-01 2.37928E+01 9.38567E-01 7.71729E-04 0.00000E+00 0.00000E+00
977 9.03084E-01 2.381672+01 9.38531E-01 7.71790E-04 0.000002+00 0.00000E+00
978 9.51272E-01 2.38405E+01 9.38544E-00 7.71110E-04 0.000002+00 0.00000.E00
979 9.86197E-01 2.38625E+01 9.38593E-01 7.71863E-04 0.00000E+00 0.00000E+00
980 9.35043E-01 2.38862E+01 9.38589E-01 7.71082E-04 0.00000E+00 0.00000.E00
981 9.29249E-01 2.39092E+01 9.38580E-01 7.70353E-04 0.00000E+00 0.000002E00
982 9.33718E-01 2.39338E+01 9.38575E-01 7.69582E-04 0.00000E+00 0.00000E+00
983 9.42042E-01 2.39567E+00 9.38579E-01 7.68805E-04 0.00000E+00 0.00000E+00
984 8.88027E-01 2.39805E+01 9.38527E-01 7.69745E-04 0.00000E+00 0.00000E+00
985 9.14078E-01 2.40043E+01 9.38502E-01 7.69364E-04 0.00000E+00 0.00000E+00
986 9.70847E-01 2.40182E+01 9.38535E-01 7.69284E-04 0.00000E+00 0.00000E+00
987 9.299012-01 2.40510E+01 9.38526E-01 7.68552E-04 0.00000E+00 0.00000E+00
988 9.53439E201 2.40748E+01 9.39541E-01 7.67921E-04 0.00000E+00 0.00000E+00
989 9.33792E-01 2.40987E+01 9.38536E-01 7.07158E-04 0.00000E+00 0.00000E+00
990 9.49253E-01 2.41223E+01 9.38547E-01 7.66459E-04 0.00000E+00 0.00000E+00
991 9.62434E-01 2.41472E+01 9.38571E-01 7.66063E-04 0.00000E+00 0.00000E+00
992 8.98207E-01 2.41710E+01 9.39530E-01 7.66374E-04 0.00000E+00 0.00000E+00
993 9.59347E-01 2.419392+01 9.38551E-01 7.65889E-04 0.00000E+00 0.00000E+00
994 9.10998E-01 2.42167E+00 9.38924E-01 7.65624E-04 0.00000E+00 0.00000E+00
995 9.390842-01 2.42405E+01 9.38524E-01 7.64853E-04 0.00000E+00 0.00000E+00
996 9.33349E-01 2.42643E+01 9.38519E-01 7.641012-04 0.00000E+00 0.000002+00
997 9.87495E-01 2.42872E+01 9.38568E-01 7.64918E-04 0.00000E+00 0.00000E+00
998 9.25661E-01 2.43100E.01 9.38555E-01 7.642592-04 0.00000E+00 0.00000E+00
999 9.34598E-01 2.43339E+01 9.38551E-01 7.13503E-04 0.000000.00 0.00000E+00

1000 9.45402E-01 2.43568E001 9.30558E-01 7.62768E-04 0.000002+00 0.00000.E00
1001 9.39255E-01 2.438052E01 9.38559E-01 7.62005E-04 0.00000E+00 0.00000E+00
1002 9.329472-01 2.44043E+01 9.38553E-01 7.61263E-04 0.00000E+00 0.00000E+00
1003 9.128192-01 2.442922.01 9.38527E-01 7.009302-04 0.000002+00 0.000002+00
1004 9.73663E-01 2.44510E201 9.38563E-01 7.60985E-04 0.00000E+00 0.00000E+00
1005 9.47157E-01 2.447502+01 9.385712-01 7.002742-04 0.000002+00 0.000002+00

1006 9.54433E-01 2.44987E+01 9.38587E-01 7.59681E-04 0.00000E+00 0.00000E+00
1007 0.7102-01 2.45225E+01 9.38595E-01 7.58927E-04 0.000002+00 0.000002+00

1008 9.69821E-01 2.45453E+01 9.38616E-01 7.58809E-04 0.000002+00 0.00000E+00
1009 9.67534E-01 2.45682E+01 9.3.645E-01 7.58597E-04 0.00000E+00 0.00000E+00
1010 9.603902-01 2.45920E201 9.38666E-01 7.58151E-04 0.00000E+00 0.00000E+00
1011 9.392722E-01 2.46148E+01 9.38667E-01 7.57400E-04 0.00000E+00 0.00000E+00
1012 9.50145E-01 2.46387E+01 9.38678E-01 7.56735E-04 0.00000E+00 0.00000E+00
1013 9.53153E-01 2.46617E+01 9.38693E-01 7.56122E-04 0.00000+E00 0.00000E+00
1014 9.23548E001 2.46863E201 9.38678E-01 7.555222-04 0.000002+00 0.000002+00
1015 9.16007E-01 2.47092E+01 9.38655E-01 7.55108E-04 0.00000E+00 0.00000E+00
1016 9.35179E-01 2.47330E.01 9.38652E-01 7.54371E-04 0.00000E+00 0.00000.E00
1017 9.565502-01 2.4755E+021 9.39070E-01 7.53833E-04 0.000002+00 0.000002+00

1018 9.18734E-01 2.47807E+01 9.38650E-01 7.53347E-04 0.00000E+00 0.00000E+00
1019 9.16668E-01 2.480352.01 9.38628E-01 7.52916E-04 0.00000E+00 0.00000E+00
1020 9.25423E-01 2.49273E201 9.38615E-01 7.52288E-04 0.00000.E00 0.000002+00
1021 9.147542-01 2.49502E+01 9.38592E-01 7.51914E-04 0.000002+00 0.000002+00

1022 9.07734E-01 2.48748E+01 9.38562E-01 7.51785E-04 0.00000E+00 0.00000E+00
1023 9.56991E-01 2.48968E+01 9.38580E-01 7.512652-04 0.00000E+00 0.00000E+00
1024 8.95227E-01 2.49207E201 9.38537E-01 7.51728E-04 0.00000E+00 0.00000E+00
1025 9.12037E-01 2.4945-2E01 9.38511E-01 7.51439E-04 0.000002+00 0.000002+00
1026 8.98290E-01 2.49683E+01 9.38472E-01 7.51732E-04 0.00000E+00 0.00000E+00
1027 9.21735E-01 2.49920E201 9.38456E-01 7.511752-04 0.00000E+00 0.00000E+00
1028 9.64811E-01 2.50150E+01 9.38481E-01 7.50882E-04 0.00000E+00 0.00000E+00
1029 9.36293E-01 2.50388E+01 9.384792-01 7.50154E-04 0.00000E+00 0.00000E+00
1030 9.53964E-01 2.50625E201 9.38494E-01 7.49575E-04 0.00000E+00 0.00000E+00
1031 9.18974E-01 2.50955E+01 9.38475E-01 7.49087E-04 0.00002E+00 0.00000E+00
1032 1.00510E+00 2.510983E01 9.38540E-01 7.51150E-04 0.00000E+00 0.00000E+00
1033 8.88793E-01 2.51312E+01 9.384922E-01 7.51970E-04 0.00000E+00 0.00000E+00
1034 9.14311E-01 2.51560E001 9.384698-01 7.51607E-04 0.00000E+00 0.000002+00
1035 9.294912-01 2.51789E.01 9.384602-01 7.50929E-04 0.00000E+00 0.00000E+00
1030 9.04914E-01 2.52017E201 9.39427E-01 7.50904E-04 0.00000E+00 0.00000E+00
1037 9.42794E-01 2.52255E+01 9.39432E-01 7.50190E-04 0.000002+00 0.00000.E00

1038 9.388532-01 2.52483E+01 9.384322-01 7.494652-04 0.00000E+00 0.00000E+00
1039 9.30046E-01 2.52722E+01 9.38424E-01 7.48786E-04 0.00000.E00 0.00000.+00
1040 9.86186E-01 2.52960E+01 9.384702-01 7.494782-04 0.000002.00 0.000002+00
1041 9.20355E-01 2.53188E+01 9.38452E-01 7.48959E-04 0.000002+00 0.00000E+00
1042 9.61868E-01 2.53427E201 9.38475E-01 7.48577E-04 0.00000E+00 0.00000E+00
1043 9.53092E-01 2.53655E201 9.38492E-01 7.47990E-04 0.00000E+00 0.00000E+00
1044 9.075312-01 2.53893E+01 0.384592-01 7.47862E-04 0.00000E+00 0.00000.E00
1045 9.1629E-01 2.541322E+01 9.38437E-01 7.47465E-04 0.00000E+00 0.00000E+00
1046 1.02357E+00 2.54360E+01 9.38519E-01 7.51188E-04 0.00000E+00 0.00000E+00
1047 8.824222-01 2.54608E.01 9.38465E-01 7.52386E-04 0.00000E+00 0.00000E+00
1048 9.25004E-01 2 54837E201 9.38452E-01 7.51777E-04 0.00000E+00 0.000002.00
1049 9.45780E-01 2.55075E+01 9.384592-01 7.51091E-04 0.00000E+00 0.00000E+00
1050 8.748732-01 2.55322E+01 9.38399E-01 7.520232-04 0.000002+00 0.000002E00
1051 9.35099E-01 2.55560E+01 9.38396E-01 7.52111E-04 0.00000.E00 0.00000E+00
1052 9.23574E-01 2.55798E001 9.38381E-01 7.51527E-04 0.000002+00 0.00000.E00
1053 8.742522-01 2.56045E201 9.38320E-01 7.53287E-04 0.00000E+00 0.00000E+00
1054 9.85759E-01 2.562065E01 9.38365E-01 7.53921E-04 0.000002+00 0.00000.E00
1055 9.45428E-01 2.56493E201 9.38372E-01 7.53234E-04 0.00000.E00 0.000002+00
1056 9.43343E-01 2.56722E+01 9.38377E-01 7.52034E-04 0.000002E00 0.00000.E00
1057 9.64986E-01 2.56952E201 0.384022-01 7.522432-04 0.000002.00 0.000002.00
1058 9.30655E-01 2.57188E+01 9.38395E-01 7.51567E-04 0.00000.E00 0.00000.E00
1059 9.61544E-51 2.57418E+01 9.39417E-01 7.51175E-04 0.00000E+00 0.00000+E00
1060 9.57602E-01 2.57657E+01 9.38435E-01 7.50683E-04 0.00000.E00 0.000002E00
1061 9.254222-01 2.578085E01 9.38423E-01 7.50075E-04 0.000002E00 0.00000E+00
1062 9.67254E-01 2.58123E201 9.38450E-01 7.49860E-04 0.00000.E00 0.00000E+00
1063 9.093002-01 2.08352E201 9.38498E-01 7.50688E-04 0.00000.E00 0.000002E00
1064 8.97188E-01 2.58590E001 9.38459E-01 7.50989E-04 0.00000E+00 0.00000E+00
1065 9.559072-01 2.58819E+01 9.38475E-01 7.50462E-04 0.00000E+00 0.00000E+00
1066 8.90272E-01 2.59065E201 9.38430E-01 7.51124E-04 0.000002+00 0.00000.E00
1067 9.24183E-01 2.59295E+01 9.38417E-01 7.50537E-04 0.00000E+00 0.000002+00
1008 8.95895E-01 2.59533E+01 9.38377E-01 7.50893E-04 0.00000E+00 0.00000E+00
1069 9.38783E-01 2.59762E+01 9.38377E-01 7.50189E-04 0.00000E+00 0.00000E+00
1070 9.51304E-01 2.59990E+01 9.38389E-01 7.49584E-04 0.00000E+00 0.00000E+00
1071 9.36803E-01 2.60238E+01 9.38388E-01 7.48884E-04 0.00000.E00 0.00000E+00
1072 9.04973E-01 2.60475E201 9.38956E-01 7.40839E-04 0.000002+00 0.00000E+00
1073 9.177952-01 3.60705E+01 9.38317E201 7.48396E-04 0.00000.E00 0.00000E+00
1074 0.500132-01 2.609422E01 9.39349E-01 7.47770E-04 0.00000E+00 0.00000E+00
1075 9.30687E-01 2 611800201 9.38341E-1 0 7 47112E-04 0.00000.E00 0.00000.E00
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1076 9.32428E-01 2.61410E201 9.38336E-01 7.46436E-04 0.00O00E.00 0.0OO00E+00
1077 9.48388E-01 2.616382E01 9.383452-00 7.45800E-04 0.00000.E00 0.000002E00
1078 9.20246E-01 2.61877E201 9.38329E-01 7.45276E-04 0.06000E+00 0.000002E00
1079 9.22093E 01 2.62123E301 9.38315E-01 7.447272-04 0.00000.E00 0.000002.00
1080 9.16644E-01 2.62352E201 9.38295E-01 7.44308E-04 0.00000E00 0.OOOOOE.00
1081 9.18269E-01 3.62590E+01 9.38276E-01 7.43849E-04 0.00002oOE00 0.00000E+00
1082 9.55646E-01 2.628282E01 9.38292E-01 7.43334E-04 0.000002E00 0.00000.E00
1083 9.44325E-01 2.63057E201 9.38298E-01 7.42667E-04 0.00000+E00 0.000002+00
1084 9.251162-01 2.63295E021 9.38286E-01 7.420802-04 0.00002.E00 0.200002E00
1085 9.034832-01 2.63533'201 9.39253E-01 7.420912-04 0.00000E00 0.00000.E05
1086 9.44617E-01 2.63772E.01 9.38259E-01 7.41429E-04 0.00000.E00 0.00000.E00
1087 9.161632-01 2.64008E.01 9.38239E-01 7.410262-04 0.0002+E00 0.00000.E00
1088 9.073522-00 2.64247E201 9.38211E-01 7.40889E-04 0.000 0OE00 0.00000+E00
1089 9.436912-01 2.644852E01 9.38216E-01 7.40224E-04 0.00000E+00 0.00000.E00
1090 9.03327E-01 2.64723E201 9.38184E-01 7.40238E-04 0.00000E+00 0.00000E+00
1091 8.88026E-01 2.64980E+01 9.38137E-01 7.40991E-04 0.00000E+00 0.00002E+00
1092 9.54301E-01 2.65208E201 9.38152E-01 7.404602-04 0.00000.E00 0.00000.E00
1093 9.83354E-01 2.65455E201 9.381942-01 7.40940E-04 0.00002E+00 0.00000.E00
1094 9.30033E-01 2.656932.01 9.38187E-01 7.40294E-04 0.O0000E+00 0.00000E+00
1095 8.99736E-01 2.659322.01 9.38152E-01 7.40453E 04 0.00000E+00 0.00000E+00
1096 9.45797E-01 2.661762E01 9.38159E-01 7.39809E-04 0.00000E+00 0.000002+00
1097 9.46175E 01 2.66388E+01 9.38166E-01 7.39169E-04 0.00000E+00 0.08002E200
1098 9.66585E-01 2.66618E201 9.381922-01 7.38949E-04 0.000002+00 0.00000E+00
1099 8.970232-01 2.66857E201 9.38155E-01 7.39206E-04 0.000002+00 0.00000+E00
1100 9.75841E-01 2.67093E+01 9.381892-01 7.39329E-04 0.20020E+00 0.00808E+00
1101 9.90322E-01 2.673232+01 9.38236E-01 7.40178E-04 0.00000E+00 0.000002E00
1102 9.22798E-01 2.67552E201 9.38222E-01 7.39638E-04 0.00000+E00 0.00000.E00
1103 9.27561E-01 2.67772E+01 9.38213E-01 7.39029E-04 2.00000E+00 0.02002E+00
1104 9.31462E-01 2.68010E+01 9.38207E-01 7.38384E-04 0.00000E+00 0.00000E+00
1105 9.63463E-01 2.68232E+01 9.38230E-01 7.380692-04 0.00000.E00 0.00002E+00
1106 9.54171E-01 2.68467E+01 9.382442-01 7.375422-04 0.000002+00 0.002002E00
1107 9.37351E-01 2.68697E+01 9.38243E-01 7.36874E-04 0.06000E+00 0.00000.E00
1108 9.05554E-01 2.68933E+01 9.382142-01 7.36801E-04 0.00005+E00 0.00000E+00
1109 9.052212-01 2.69182E+01 9.38184E-01 7.36738E-04 0.02000E+00 0.000002+00
1i10 9.85107E-01 2.69402E+01 9.382262-01 7.37290E-04 0.00000E+00 0.00000E+00
i111 9.12616E-01 2.69648E+01 9.38203E-01 7.36987E-04 0.00000+E00 0.00000E+00
1112 9.67415E-01 2.69877E+01 9.38229E-01 7.36793E-04 0.0020020+00 0.00000E+00
1113 9.122512-01 2.70115E+01 9.38206E-01 7.36501E-04 0.00000E+00 0O.0000E+02
1114 9.62824E-01 2.70362E+01 9.38228E-01 7.36171E-04 0.00000E+00 0.60002E+00
1115 9.18163E-01 2.70592E+01 9.382102-01 7.35730E-04 0.00000E+00 2.00000E+00
1116 9.227172-01 2.708282+01 9.38196E-01 7.35201E-04 0.00000E+00 0.200002.+00
1117 9.57151E-01 2.71058E201 9.38213E-01 7.34738E-04 0.00000E+00 0.200002E00
1118 9.74900E-01 2.71297E+01 9.38246E-01 7.34815E-04 0.00000E+00 0.00000+E00
1119 9.649752-01 2.71525E+01 9.38270E-01 7.34547E-04 0O.0000E+00 02.00002+E00
1120 9.47854E-01 2.71753E+01 9.38279E-01 7.33940E-04 0.00000E+00 0.20020E+00
1121 8.98628E201 2.72000E+01 9.38243E-01 7.34139E-04 0.00000E+00 0.00000E+00
1122 9.10932E-01 2.72248E+01 9 38219E201 7.33888E-04 O.O0000E+00 0.00000E+00
1123 9.24210E-01 2.724872E01 9.38206E-01 7.33340E-04 0.000002+00 0.00002E+00
1124 9.16405E-01 2.72723E+01 9.38187E-01 7.32944E-04 0.000002+00 0.00000.E00
1125 9.38150E-01 2.72962E+01 9.381872-01 7.32291E-04 0.200202+00 0.00000E+00
1126 9.58066E-01 2.73192E+01 9.38204E-01 7.31853E-04 0.00000E+00 0.08000E+00
1127 9.10032E201 2.734282E01 9.38179E-01 7.31631E-04 0.00000E+00 0.00000E+00
1128 9.10568E201 2.73677E+01 9.38155E-01 7.31392E-04 0.00000+E00 0.00000E+00
1129 9.11948E-01 2.73913E+01 9.38132E-01 7.311122-04 0.00000E+00 0.000002+00
1130 9.35171E-01 2.74143E+01 9.381292-01 7.30469E-04 0.00000E+00 0.00000E+00
1131 9.33174E-01 2.743802.01 9.38125E-01 7.29834E-04 0.00000.E00 0.00002E+00
1132 9.55790E-01 2.74610E+01 9.38140E201 7.29356E-04 0.00000E+00 0.O0000E+00
1133 9.439532-01 2.74848E+01 9.38145E-01 7.28729E-04 0.00000+E00 0.00000E+00
1134 9.17241E-01 2.75085E+01 9.38127E-01 7.28319E-04 0.000002+00 0.00000E+00
1135 9.29098E-01 2.753232+01 9.38119E-01 7.27720E-04 0.00000+E00 0.00202E+00
1136 9.31610E-01 2.75553E+01 9.38113E-01 7.271002-04 0.00000E+00 0.00000E+00
1137 9.31269E-01 2.75782E+01 9.381072-01 7.26484E-04 0.00000E+00 0.00000E+00
1138 9.69908E-01 2.76010E+01 9.38135E-01 7.26384E-04 0.000022E00 0.20000E+00
1139 9.453572-01 2.76238E+01 9.38142E-01 7.25773E-04 0.000002E00 0.200002+00
1142 8.99880E-01 2.76468E+01 9.38108E-01 7.259142-04 0.000002÷00 0.000002+00
1141 9.189032-01 2.767072+01 9.38091E201 7.254722-04 0.O00000E00 2.000022+00

1142 9.57568E-01 2.769351+01 9.38108E001 7.25037E-04 0.00000E+00 0.00000E+00
1143 9.66128E-01 2.77163E+01 9.38133E-01 7.24817E-04 0.000002E00 0.00000E+00
1144 9.84791E-01 2.77393E+01 9.38174E-01 7.25334E-04 0.00000.E00 0.00000E+00
1145 9.45275E-01 2.77630E+01 9.38180E201 7.24726E-04 0.00000E+00 0.20000E+00
1146 9.25944E-01 2.778602+01 9.38169E201 7.24171E-04 0.000002+00 0.000002+00
1147 9.37324E-01 2.78107E201 9.38168E-01 7.23538E-04 0.000002+00 2.00000E+00
1148 9.13569E-01 2.783452.01 9.38147E-01 7.232252-04 0.000002+00 0.000202+00
1149 9.56348E201 2.78573E+01 9.38163E-01 7.22769E-04 0.00000.E00 0.00000E+00
1150 9.30874E-01 2.78802E201 9.38156E-01 7.22167E-04 0.00000+E00 0.00000E+00
1151 9.42039E-01 2.79032E201 9.38160E-01 7.215462-04 0.00002E+00 0.00000E+00
1152 9.08727E-01 2.792782+01 9.38134E-01 7.21372E-04 0.00000.E00 0.00000.E00
1153 9.44263E-21 2.79117E201 9.38140E-01 7.20765E-04 0.00000+OO0 0.00000+E00
1154 9.56480E-01 2.79745E+01 9.38155E-01 7.203152-04 0.00000E+00 0.00000.E00
1155 9.50713E-01 2.79973E+01 9.38166E-01 7.19773E-04 0.00000E+00 0.00002E+00
1156 9.14870E-01 2.80203E+01 9.38146E-01 7.19432E-04 0.00000E+00 0.00000E+00
1157 9.405142-01 2.80442E,01 9.38148E-01 7.188122-04 0.00000+E00 0.00000+E00
1158 9.677242-01 2.80670E,01 9.38174E-01 7.18645E-04 0.000002+00 0.00000E+00
1159 9.04789E-01 2.80908E201 9.38145E-01 7.18603E-04 0.00000.E00 0.O0000E+00
1160 9.67256E-01 2.81137E201 9.38170E-01 7.18422E-04 0.00000E+00 0.00002E+00
1161 9.715792-01 2.81375E+01 9.381992-01 7.183812-04 0.00000E+00 0.60000E+00
1162 9.048672-01 2.81622E+01 9.38170E-01 7.18376E-04 0.00000E+00 0.00000E+00
1163 9.36354E-01 2.81860E+01 9.38169E-01 7.17719E-04 0.00000E+00 0.00002E+00
1164 9.26787E-01 2.82098E+01 9.381592-01 7.17168E-04 0.O0000E+00 0.00000E+00
1165 9.48700E-01 2.82337E+01 9.38168E-01 7.16608E-04 0.00000E+00 0.00000E+00
1166 9.28933E-01 2.825732+01 9.38160E-01 7.16036E-04 0.00000E+00 0.00000E+00
1167 9.48152E-01 2.82803E+01 9.38168E-01 7.15473E-04 0.00000.+00 0.000002+00
1168 9.48642E-01 2.830322+01 9.38177E-01 7.14915E-04 0.00000E+00 0.00002E+00
1169 9.45000E-01 2.83260E+01 9.38183E-01 7.14326E-04 0.000002+00 0.000002+00
1170 8.99952E-01 2.834982+01 9.38151E-01 7.14465E-04 5.00000E+00 0.00000E+00
1171 9.35812E201 2.83727E+01 9.38149E-01 7.13856E-04 0.00000E+00 0.00000E+00
1172 9.25186E-01 2.83965E+01 9.38138E-01 7.13332E-04 0.00000E+00 0.00000E+00
1173 9.191102-01 2.84203E+01 9.38121E-01 7.12908E-04 0.000602+00 0.000002+00
1174 9.42315E-01 2.84432E+01 9.38125E-01 7.12308E-04 0.00000E+00 0.05000E+00
1175 9.04755E-01 2.84670E+01 9.380962-01 7.12269E-04 0.00000E+00 0.00000E+00
1176 9.664062-01 2.84898E+01 9.38121E-01 7.122702-04 0.00000E+00 0.00000E+00
1177 9.558232-01 2.85137E+01 9.301362-01 7.116242-04 0.000002 0.000002+0

1178 9.47044E-01 2.853752+01 9.30143E-01 7.110582-04 0.000002.00 0.000002.00
1179 9.159412-01 2.85603E201 9.38124E-01 7.10705E-04 0.00000.E00 0.09000E+00
1180 9.590632-01 2.85833E+01 9.38142E-01 7.10323E-04 0.00000+E00 0.000002E00
1181 9.034232-01 2.86070E201 9.38113E-01 7.10331E-04 0.10000E+00 0.00000E+00
1182 9.16915E-01 2.86308E+01 9.38095E-01 7.09956E-04 0.00000+E00 0.000002+00
1183 9.00548E-01 2.86547E+01 9.38067E-01 7.09890E-04 0.00000E+00 0.00000E+00
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1184
1185
1186
1187
1188
1189
1199

1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203

9.47179E-01
9.60084E-01
9.56989E-01
9. 08298E- 01
9.4 8080E-01
9.44883E-01
9.18628E-01
9.34012E-01
9.63594E-01
9.68365E-E1
9. 39019E-01
9. 56916E-01
9.530492-91
9.20751E-01
9.36968E-01
9.03918E-01
9.39716E-01
9.27605E-01
9.20185E-01
9.79878E-01

2.86785E901
2.87913E.01
2.87243E201
2.87472E.01
2.87710E:01
2.87957E+01
2.88203E901
2.88433E.01
2.88670E.01
2.98998E.01
2.89137E+01
2.89375E+01
2.89605E.01
2.89842E+01
2.9o072E+01
2.9031E+.01
2.90538E.01
2.90777E+01
2.91005E991
2.91225E+01

9.38075E-01
9.38093E-01
9.38109E-01
9.38084E-01
9.38093E-01
9.38098E-01
9.38082E-01
9.38079E-01
9.38100-901
9.38125E-01
9.38126E-01
9.38142E-01
9.38154E-01
9. 38140E 0-1
9.38139E-01
9.38110E-01
9.38112E-91
9.38103E-01
9.38088E-01
9.38123E-01

7.09331E-04
7.08975E-04
7.08556E-04
7.08405E-04
7.07857E-04
7.07284E-04
7.06878E-04
7.06292-904
7.06024E-04
7.05888E-04
7.05296E-04
7.04881E-04
7.04401E-04
7.03962E-04
7.03374E-04
7.03367E-04
7.02781E-04
7.02249E-04
7.01823E-04
7.02101E-04

0O.0000E+000.00000E+00

9.0999E+900
0.00000E+00
0.9009000E90
0.00000E+00

0.00000E.00
0.00000E+00
0 .OOO00E 00
0.900900E00
0.90000E+00
0.09999E+99
0.90000E+900
0.90000E+00
0.90000E+00
0.00000E+00
0.90000E+00

0.90090E9+00
0.00009E+00
0.O00090E+O0

9.999092+90()O.000OE+00
0.00000E +00
0.99990E+00
O.0009OE+00
0.099000+00
0O0000OE +00
0O.OO0EO00
0O.OO0EO00
0.00000E 00
0.00000E+00
0.0 OOE +00
0O.O0E +O00
0.00000E÷.00
0.0O0OOE +00
0.00000E÷+00
0.00000E +00
0.0OOO00E +00
0.0000E+900
0.00000E+00

KENO MESSAGE NIUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME = 1.29025E-04 . OR - 1.25620E-07 GENERATION TIME 1:00056E-04 + OR
NU BAR = 2.41912E+00 ÷ OR - 3.785430-06 AVERAGE FISSION GROUP = 2.46004E+01 + Ol

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 3.04781E-02 + OR

1.07505E-07
2. 21850E-03
6.68436E-05

NO. OF INITIAL
GENERATIONS

SKI PPED

3

4

5

IQ

11

12

17

22

32

3B

42

4?

52

5-7

62

6'7

72

7q

82

87

92

AVERAGE
K-EFFECTIVE

0.93813 + OR

0.93810 + OR

0 93813 + OR

0.93811 + OR

0.93810 + OR

0.93811 + OR

(.93809 + OR

0.93811 + OR

0.93811 - OR

0.93814 + OR

0.93816 * OR

0.93815 + OR

0.93812 + OR

0.93823 + OR

0.93820 + OR

0.93824 * OR

0.93827 + OR

0.93824 + OR

0.93818 + OR

0.93811 + OR

0.93811 + OR

0.93807 - OR

0.93810 + OR

0.93807 + OR

0.93810 + OR

0.93816 + OR

DEVIATION

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0 0.00070

0.00070

0. 00070

0.00071

0.00071

0.00071

0.00071

0.00071

0.00071

0.00072

0.00072

0.00072

0.00072

0.00072

0.00072

0.00072

0.00073

0.00073

0 0.00073

0.00073

67 PER CERNT
CONFIDENCE INTERVAL

0.93743 TO 0.93884

0.93740 TO 0.93881

0.93743 TO 0.93883

0.93741 TO 0.93881

0.93740 TO 0.93881

0.93741 TO 0.93882

0.93738 TO 0.93879

0.93741 TO 0.93882

0.93741 TO 0.93882

0.93743 TO 0.93884

0.93746 TO 0.93887

0.93744 TO 0.93886

0.93741 TO 0.93883

0.93752 TO 0.93894

0.93749 TO 0.93891

0.93753 TO 0.93896

0.93755 TO 0.93899

0.93752 TO 0.93896

0.93745 TO 0.93890

0.93739 TO 0.93884

0.93739 TO 0.93883

0.93734 TO 0.93879

0.93737 TO 0.93883

0.93735 TO 0.93880

0.93737 TO 0.93883

0.93743 TO 0.93889

95 PER
CONFIDENCE

0.93673 TO

0.93670 TO

0.93672 TO

0.93670 TO

0.93670 TO

0.93671 TO

0.93668 TO

0.93670 TO

0.93670 TO

0.93673 TO

0.93675 TO

0.93673 TO

0.93670 TO

0.93680 TO

0.93677 TO

0.91681 TO

0.93683 TO

0.93680 TO

0.93673 TO

0.93667 TO

0.93666 TO

0.93662 TO

0.93665 TO

0.93662 TO

0.93664 TO

0.93669 TO

CENT
INTERVAL

0.93954

0.93951

0.93953

0.93952

0.93951

0.93952

0.93949

0.93952

0.93952

0.93955

0.93958

0.93957

0.93954

0.93965

0.93963

0.93967

0.93970

0.93968

0.93962

0.93956

0.93956

0.93952

0.93955

0.93953

0.93956

0.93962

99 PER CENT

CONFIDENCE INTERVAL

0.93603 TO 0.94024

0.93600 TO 0.94021

0.93602 TO 0.94024

0.93600 TO 0.94022

0.93599 TO 0.94022

0.93600 TO 0.94023

0.93597 TO 0.94020

0.93600 TO 0.94023

0.93600 TO 0.94023

0.93602 TO 0.94025

0.93604 TO 0.94028

0.93602 TO 0.94028

0.93599 TO 0.94025

0.93609 TO 0.94036

0.93606 TO 0.94034

0.93610 TO 0.94039

0.93611 TO 0.94042

0.93608 TO 0.94040

0.93601 TO 0.94034

0.93595 TO 0.94028

0.93594 TO 0.94028

0.93589 TO 0.94024

0.93592 TO 0.94028

0.93589 TO 0.94026

0.93591 TO 0.94030

0.93596 TO 0.94036

NUMBER OF
HISTORIES

1200000

1199000

1198000

1197000

1196000

1195000

1194000

1193000

1192000

1191000

1186000

1181000

1176000

1171000

1166000

1161000

1156000

1151000

1146000

1141000

1136000

1131000

1126000

1121000

1116000

1111000
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NO. OF INITIAL
GENERATIONS

SKI PPED

97

102

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

182

187

192

197

202

207

212

217

222

227

AVERAGE
K-EFFECTIVE

0.93814 + OR

0.93818 + OR

0.93817 OR

0.93823 + OR

0.93817 + OR

0.93811 + OR

0.93815 . OR

0.93812 + OR

0.93817 + OR

0.93818 + OR

0.93820 + OR

0.93821 + OR

0.93817 + OR

0.93819 + OR

0.93811 + OR

0.93812 + OR

0.93802 + OR

0.93799 + OR

0.93795 , OR

0.93791 + OR

0.93806 + OR

0.93803 + OR

0.93799 , OR

0.93788 + OR

0.93787 + OR

0.93783 + OR

0.93783 + OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

95 PER CENT 99 PER CENT NJMBER OF
CONFIDENCE INTERVAL CONFIDENCE INTERVAL HISTORIES

0.00074

0.00074

0.00074

0.00074

0.00074

0.00074

0.00075

0.00075

0.00075

0.00075

0.00076

0.00076

0.00076

0.00077

0.00077

0.00077

0.00077

0.00077

0.00078

0.00078

0.00078

0.00078

0.00078

0.00078

0.00078

0.00079

0.00079

0.93740 TO 0.93887

0.93744 TO 0.93892

0.93743 TO 0.93891

0.93749 TO 0.93897

0.93743 TO 0.93891

0.93736 TO 0.93885

0.93740 TO 0.93889

0.93737 TO 0.93887

0.93742 TO 0.93892

0.93742 TO 0.93893

0.93744 TO 0.93895

0.93745 TO 0.93897

0.93741 TO 0.93893

0.93742 TO 0.93895

0.93734 TO 0.93888

0.93735 TO 0.93889

0.93725 TO 0.93879

0.93722 TO 0.93876

0.93717 TO 0.93872

0.93713 TO 0.93869

0.93728 TO 0.93883

0.93725 TO 0.93881

0.93720 TO 0.93877

0.93710 TO 0.93866

0.93708 TO 0.93865

0.93704 TO 0.93862

0.93705 TO 0.93862

0.93667 TO 0.93961

0.93670 TO 0.93966

0.93669 TO 0.93965

0.93675 TO 0.93971

0.93669 TO 0.93965

0.93662 TO 0.93960

0.93665 TO 0.93964

0.93662 TO 0.93962

0.93667 TO 0.93968

0.93667 TO 0.93968

0.93668 TO 0.93971

0.93669 TO 0.93973

0.93665 TO 0.93970

0.93666 TO 0.93972

0.93658 TO 0.93965

0.93658 TO 0.93966

0.93648 TO 0.93957

0.93644 TO 0.93954

0.93639 TO 0.93950

0.93635 TO 0.93947

0.93650 TO 0.93961

0.93647 TO 0.93959

0.93642 TO 0.93955

0.93632 TO 0.93944

0.93630 TO 0.93944

0.93626 TO 0.93940

0.93626 TO 0.93940

0.93593 TO 0.94034

0.93597 TO 0.94039

0.93595 TO 0.94039

0.93601 TO 0.94045

0.93594 TO 0.94040

0.93588 TO 0.94034

0.93591 TO 0.94039

0.93587 TO 0.94037

0.93592 TO 0.94043

0.93591 TO 0.94044

0.93592 TO 0.94047

0.93593 TO 0.94049

0.93588 TO 0.94046

0.93589 TO 0.94049

0.93581 TO 0.94042

0.93580 TO 0.94043

0.93571 TO 0.94034

0.93567 TO 0.94031

0.93561 TO 0.94028

0.93557 TO 0.94025

0.93572 TO 0.94039

0.93570 TO 0.94036

0.93564 TO 0.94033

0.93954 TO 0.94022

0.93952 TO 0.94022

0.93547 TO 0.94019

0.93547 TO 0.94019

1106000

1101000

1096000

1091000

1086000

1081000

1076000

1071000

1066000

1061000

1056000

1051000

1046000

1041000

1036000

1031000

1026000

1021000

1016000

1011000

1006000

1001000

996000

991000

986000

981000

976000

0
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NO. OF INITIAL
GENERATIONS

SKIPPED

232

237

242

247

252

257

262

267

272

277

282

287

292

297

302

307

312

317

322

327

332

337

342

347

352

357

362

AVERAGE
K -EFFECTIVE

0.93786

0.93786

0.93777

0.93776

0.93777

0.93773

0.93771

0.93776

0.93771

0.93778

0.93769

0.93758

0.93764

0.93769

0.93768

0.93771

0.93770

0.93768

0.93773

0.93769

0.93768

0.93769

0.93774

0.93782

0.93783

0.93785

0.93777

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

" OR

" OR

" OR

* OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

+ OR

+ OR

+ OR

* OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.00079 0.93707 TO 0.93865

0.00079 0.93707 TO 0.93864

0.00079 0.93698 TO 0.93856

0.00079 0.93697 TO 0.93855

0.00079 0.93698 TO 0.93856

0.00079 0.93693 TO 0.93852

0.00090 0.93691 TO 0.93851

0.00080 0.93696 TO 0.93856

0.00080 0.93691 TO 0.93852

0.00080 0.93697 TO 0.93858

0.00081 0.93689 TO 0.93850

0.00081 0.93678 TO 0.93839

0.00081 0.93683 TO 0.93844

0.00081 0.93688 TO 0.93849

0.00081 0.93687 TO 0.93849

0.00082 0.93689 TO 0.93853

0.00082 0.93688 TO 0.93852

0.00082 0.93686 TO 0.93851

0.00083 0.93691 TO 0.93856

0.00083 0.93687 TO 0.93852

0.00083 0.93685 TO 0.93851

0.00083 0.93686 TO 0.93852

0.00084 0.93691 TO 0.93858

0.00084 0.93698 TO 0.93865

0.00084 0.93699 TO 0.93867

0.00085 0.93700 TO 0.93870

0.00085 0.93692 TO 0.93862

95 PER CENT

CONFIDENCE INTERVAL

0.93628 TO 0.93943

0.93628 TO 0.93943

0.93619 TO 0.93934

0.93618 TO 0.93934

0.93618 TO 0.93935

0.93614 TO 0.93931

0.93612 TO 0.93930

0.93616 TO 0.93935

0.93611 TO 0.93932

0.93617 TO 0.93938

0.93608 TO 0.93931

0.93597 TO 0.93920

0.93602 TO 0.93925

0.93607 TO 0.93930

0.93606 TO 0.93931

0.93608 TO 0.93934

0.93606 TO 0.93933

0.93604 TO 0.93933

0.93608 TO 0.93938

0.93604 TO 0.93935

0.93602 TO 0.93934

0.93603 TO 0.93935

0.93607 TO 0.93941

0.93614 TO 0.93949

0.93614 TO 0.93952

0.93615 TO 0.93954

0.93607 TO 0.93947

99 PER CENT

CONFIDENCE INTERVAL

0.93550 TO 0.94022

0.93549 TO 0.94022

0.93541 TO 0.94013

0.93539 TO 0.94013

0.93539 TO 0.94014

0.93535 TO 0.94011

0.93532 TO 0.94010

0.93536 TO 0.94015

0.93531 TO 0.94012

0.93537 TO 0.94019

0.93528 TO 0.94011

0.93516 TO 0.94001

0.93522 TO 0.94005

0.93526 TO 0.94011

0.93525 TO 0.94012

0.93526 TO 0.94016

0.93525 TO 0.94015

0.93522 TO 0.94015

0.93520 TO 0.94021

0.93522 TO 0.94017

0.93519 TO 0.94016

0.93520 TO 0.94019

0.93523 TO 0.94025

0.93530 TO 0.94033

0.93530 TO 0.94036

0.93531 TO 0.94039

0.93522 TO 0.94032

N4UMBER OF

HISTORIES

970000

966000

961000

956000

951000

946000

941000

936000

931000

926000

921000

916000

911000

906000

901000

896000

891000

886000

881000

876000

871000

866000

861000

856000

851000

846000

841000

NAC International 6.6.8-147



NAC-LWT Cask SAR
Revision 42

November 2014

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K_-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

367 0.93778 + OR 0.00085 0.93692 TO 0.93863

372 0.93770 + OR 0-00086 0.93684 TO 0.93855

377 0.93781 + OR 0-.00086 0.93695 TO 0.93867

382 0.93788 + OR 0.00086 0.93702 TO 0.93875

387 0.93788 + OR 0.00087 0.93702 TO 0.93875

392 0.93793 + OR 0.00087 0.93706 TO 0.93880

397 0.93783 * OR 0.00087 0.93696 TO 0.93870

402 0.93782 * OR 0.00087 0.93694 TO 0.93869

407 0.93788 + OR 0.00088 0.93700 TO 0.93875

412 0.93789 + OR 0.00088 0.93701 TO 0.93877

417 0.93784 + OR 0.00088 0.93695 TO 0.93872

422 0.93792 + OR 0.00088 0.93704 TO 0.93881

427 0.93776 + OR 0.00089 0.93687 TO 0.93865

432 0.93765 + OR 0.00089 0.93677 TO 0.93854

437 0.93762 + OR 0.00089 0.93673 TO 0.93851

442 0.93757 + OR 0.00090 0.93668 TO 0.93847

447 0.93765 + OR 0.00090 0.93675 TO 0.93855

452 0.93759 + OR 0.00090 0.93669 TO 0.93849

457 0.93778 + OR 0.00090 0.93688 TO 0.93868

462 0.93784 + OR 0.00090 0.93693 TO 0.93874

467 0.93795 + OR 0.00090 0.93705 TO 0.93886

472 0.93796 + OR 0.00091 0.93705 TO 0.93887

477 0.93800 + OR 0.00091 0.93709 TO 0.93891

482 0.93809 + OR 0.00091 0.93718 TO 0.93901

487 0.93801 + OR 0.00092 0.93709 TO 0.93892

492 0.93798 + OR 0.00092 0.93707 TO 0.93890

497 0.93787 + OR 0.00092 0.93695 TO 0.93879

95 PER CENT

CONFIDENCE INTERVAL

0.93607 TO 0.93948

0.93598 TO 0.93941

0.93609 TO 0.93953

0.93616 TO 0.93961

0.93615 TO 0.93962

0.93619 TO 0.93967

0.93609 TO 0.93958

0.93607 TO 0.93956

0.93612 TO 0.93963

0.93613 TO 0.93965

0.93607 TO 0.93960

0.93615 TO 0.93969

0.93599 TO 0.93953

0.93588 TO 0.93943

0.93584 TO 0.93940

0.93578 TO 0.93936

0.93585 TO 0.93945

0.93578 TO 0.93939

0.93597 TO 0.93958

0.93603 TO 0.93964

0.93615 TO 0.93976

0.93614 TO 0.93978

0.93618 TO 0.93982

0.93627 TO 0.93992

0.93618 TO 0.93984

0.93615 TO 0.93982

0.93603 TO 0.93971

99 PER CENT
CONFIDENCE INTERVAL

0.93522 TO 0.94034

0.93513 TO 0.94027

0.93523 TO 0.94039

0.93530 TO 0.94047

0.93529 TO 0.94048

0.93532 TO 0.94054

0.93521 TO 0.94045

0.93520 TO 0.94044

0.93524 TO 0.94051

0.93525 TO 0.94053

0.93519 TO 0.94048

0.93527 TO 0.94058

0.93510 TO 0.94042

0.93499 TO 0.94031

0.93495 TO 0.94030

0.93489 TO 0.94026

0.93496 TO 0.94035

0.93488 TO 0.94029

0.93507 TO 0.94048

0.93513 TO 0.94055

0.93524 TO 0.94067

0.93524 TO 0.94068

0.93527 TO 0.94073

0.93536 TO 0.94083

0.93526 TO 0.94075

0.93524 TO 0.94073

0.93511 TO 0.94063

N.UMBER OF
HISTORIES

836000

831000

826000

821000

816000

811000

806000

801000

796000

791000

786000

781000

776000

771000

766000

761000

756000

751000

746000

741000

736000

731000

726000

721000

716000

711000

706000
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NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

502 0.93787 + OR 0.00092 0.93695 TO 0.93880

507 0.93789 + OR 0.00093 0.93696 TO 0.93882

512 0.93795 . OR 0.00093 0.93702 TO 0.93888

517 0.93796 + OR 0.00094 0.93702 TO 0.93889

522 0.93794 + OR 0.00094 0.93700 TO 0.93889

027 0.93801 , OR 0.00094 0.93707 TO 0.93896

532 0.93808 + OR 0.00095 0.93713 TO 0.93902

537 0.93812 + OR 0.00095 0.93717 TO 0.93908

542 0.93816 + OR 0.00096 0.93720 TO 0.93912

547 0.93799 + OR 0.00096 0.93703 TO 0.93895

552 0.9380S + OP. 0.00097 0.93709 TO 0.93902

557 0.93804 + OR 0.00097 0.93707 TO 0.93901

562 0.93795 + OR 0.00097 0.93698 TO 0.93892

567 0.93806 + OR 0.00098 0.93708 TO 0.93904

572 0 93800 + OR 0.00098 0.93702 TO 0.93898

577 0.93800 + OR 0-.00098 0.93702 TO 0.93899

582 0.93799 + OR 0.00099 0.93700 TO 0.93898

587 0.93795 + OR 0.00099 0.93696 TO 0.93895

592 0.93791 + OR 0.00100 0.93692 TO 0.93891

597 0.93779 + OR 0.00099 0.93679 TO 0.93878

602 0.93779 + OR 0.00099 0.93679 TO 0.93878

607 0.93773 + OR 0.00800 0.93673 TO 0.93872

612 0.93763 + OR 0.00100 0.93663 TO 0.93863

617 0.93767 + OR 0.00101 0.93667 TO 0.93868

622 0.93761 + OR 0.00101 0.93661 TO 0.93862

627 0.93762 + OR 0.00101 0.93660 TO 0.93863

632 0.93749 + OR 0.00101 0.93647 TO 0.93850

95 PER CENT
CONFIDENCE INTERVAL

0.93603 TO 0.93972

0.93604 TO 0.93975

0.93609 TO 0.93981

0.93608 TO 0.93983

0.93606 TO 0.93983

0.93612 TO 0.93990

0.93618 TO 0.93997

0.93622 TO 0.94003

0.93624 TO 0.94007

0.93607 TO 0.93991

0.93612 TO 0.93999

0.93609 TO 0.93998

0.93600 TO 0.93990

0.93610 TO 0.94002

0.93603 TO 0.93997

0.93604 TO 0.93997

0.93601 TO 0.93997

0.93597 TO 0.93994

0.93592 TO 0.93990

0.93580 TO 0.93977

0.93580 TO 0.93977

0.93573 TO 0.93972

0.93563 TO 0.93963

0.93566 TO 0.93969

0.93560 TO 0.93963

0.93559 TO 0.93964

0.93546 TO 0.93952

99 PER CENT IT.MBER OF
CONFIDENCE INTERVAL HISTORIES

0.93510 TO 0.94065

0.93511 TO 0.94068

0.92515 TO 0.94075

0.93515 TO 0.94077

0.93511 TO 0.94077

0.93518 TO 0.94085

0.93523 TO 0.94092

0.93526 TO 0.94098

0.93529 TO 0.94103

0.93511 TO 0.94087

0.93515 TO 0.94095

0.93512 TO 0.94095

0.93503 TO 0.94087

0.93512 TO 0.94099

0.93900 TO 0.94095

0.93206 TO 0.94095

0.93002 TO 0.94095

0.93498 TO 0.94093

0.93492 TO 0.94090

0.93481 TO 0.94077

0.93481 TO 0.94076

0.93474 TO 0.94072

0.93462 TO 0.94063

0.93465 TO 0.94070

0.93459 TO 0.94064

0.93458 TO 0.94066

0.93444 TO 0.94053

701000

696000

691000

686000

681000

676000

671000

666000

661000

656000

651000

646000

641000

636000

631000

626000

621000

616000

611000

606000

601000

596000

591000

586000

581000

576000

571000
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NO. OF INITIAL
GONERATIONS

SKIPPED

637

642

647

652

657

662

667

672

677

682

687

692

697

702

707

712

717

722

727

732

737

742

747

752

757

762

767

AVERAGE
K-EFFECTIVE

0.93742 + OR

0.93724 + OR

0.93724 + OR

0.93729 , OR

0.93729 + OE

0.93725 + OR

0.93728 + OR

0.93721 + OR

0.93710 + OR

0.93696 + OR

0.93684 - OR

U.93668

0.93700

0.93694

0.93703

0.93686

0.93697

0.93712

0.93710

0.93688

0.93684

0.93684

0.93684

0.93667

0.93674

0.93666

0.93632

* OR

* OR

" OR

" OR

+ OR

+ OR

" OR

+ OR

" OR

+ OR

" OR

+ OR

+ OR

+ OR

" OR

+ OR

DEVIATION

0.00102

0.00102

0.00102

0.00103

0.00104

0.00104

0.00105

0.00106

0.00106

0.00107

0.00107

0.00108

0.00108

0.00109

0.00109

0.00110

0.00110

0.00111

0.00112

0.00112

0.00113

0.00114

0.00115

0.00115

0.00116

0.00117

0.00117

67 PER CENT
CONFIDENCE INTERVAL

0.93641 TO 0.93844

0.93622 TO 0.93825

0.93622 TO 0.93827

0.93626 TO 0.93832

0.93625 TO 0.93833

0.93621 TO 0.93829

0.93623 TO 0.93833

0.93615 TO 0.93826

0.93604 TO 0.93817

0.93589 TO 0.93803

0.93577 TO 0.93792

0.93580 TO 0.93796

0.93592 TO 0.93808

0.93585 TO 0.93803

0.93593 TO 0.93812

0.93576 TO 0.93796

0.93586 TO 0.93807

0.93601 TO 0.93824

0.93598 TO 0.93821

0.93575 TO 0.93800

0.93571 TO 0.93797

0.93570 TO 0.93798

0.93569 TO 0.93799

0.93552 TO 0.93782

0.93558 TO 0.93791

0.93549 TO 0.93784

0.93515 TO 0.93749

95 PER CENT
CONFIDENCE INTERVAL

0.93539 TO 0.93945

0.93521 TO 0.93927

0.93519 TO 0.93929

0.93523 TO 0.93935

0.93522 TO 0.93936

0.93517 TO 0.93933

0.93518 TO 0.93938

0.93509 TO 0.93932

0.93498 TO 0.93923

0.93482 TO 0.93910

0.93470 TO 0.93899

0.93472 TO 0.93904

0.93483 TO 0.93916

0.93477 TO 0.93911

0.93484 TO 0.93921

0.93466 TO 0.93906

0.93476 TO 0.93918

0.93490 TO 0.93935

0.93487 TO 0.93933

0.93463 TO 0.93912

0.93458 TO 0.93910

0.93456 TO 0.93912

0.93454 TO 0.93914

0.93436 TO 0.93898

0.93442 TO 0.93907

0.93432 TO 0.93901

0.93397 TO 0.93866

99 PER CENT
CONFIDENCE INTERVAL

0.93438 TO 0.94047

0.93419 TO 0.94028

0.93417 TO 0.94032

0.93420 TO 0.94038

0.93418 TO 0.94040

0.93413 TO 0.94037

0.93413 TO 0.94043

0.93403 TO 0.94038

0.93391 TO 0.94030

0.93375 TO 0.94017

0.93362 TO 0.94006

0.93364 TO 0.94012

0.93375 TO 0.94024

0.93368 TO 0.94020

0.93375 TO 0.94031

0.93356 TO 0.94016

0.93365 TO 0.94028

0.93379 TO 0.94046

0.93375 TO 0.94044

0.93351 TO 0.94024

0.93345 TO 0.94023

0.93342 TO 0.94026

0.93339 TO 0.94028

0.93321 TO 0.94013

0.93325 TO 0.94024

0.93315 TO 0.94018

0.93280 TO 0.93984

NUMBER OF
HISTORIES

566000

561000

556000

551000

546000

541000

536000

531000

526000

521000

516000

511000

506000

501000

496000

491000

486000

481000

476000

471000

466000

461000

456000

451000

446000

441000

436000
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November 2014

NO. OF INITIAL
GENERATIONS

SKIPPED

772

777

782

787

792

797

802

807

812

817

822

827

832

837

842

847

852

857

862

867

872

877

882

887

892

897

902

AVERAGE
K-EFFECTIVE

0.93637 + OR

0.93642 OR

0.93638 OR.

0.93620 * OR

0.93620 * OR

0.93618 + OR

0.93617 + OR

0.93637 + OR

0.93651 + 0R

0.93651 + OR

0.93648 , OR

0.93649 + OR

0.93639 + OR

0.93618 + OR

0.93619 + OR

0.93631 . OR

0.93636 + OR

0.93633 * OR

0.93625 + OR

0.93648 + OR

0.93625 + OR

0.93623 + OR

0.93646 + OR

0.93669 * OR

0.93658 + OR

0.93668 + OR

0.93683 + OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.00118

0.00119

0.00119

0.00120

0.00121

0.00122

0.00123

0.00124

0.00125

0.00126

0.00127

0.00129

0.00130

0.00130

0.00130

0.00132

0.00133

0.00133

0.00135

0. 00126

0.00137

0.00138

0.00139

0.00139

0.00140

0.00142

0.00143

0.93519 TO 0.93755

0.93523 TO 0.93760

0.93519 TO 0.93757

0.93500 TO 0.93739

0.93499 TO 0.93741

0.93496 TO 0.93739

0.93494 TO 0.93740

0.93513 TO 0.93761

0.93526 TO 0.93776

0.93525 TO 0.93776

0.93520 TO 0.93775

0.93520 TO 0.93778

0.93509 TO 0.93770

0.93489 TO 0.93748

0.93488 TO 0.93749

0.93499 TO 0.93762

0.93503 TO 0.93769

0-93499 TO 0.93766

0.93491 TO 0.93760

0.93512 TO 0.93784

0.93488 TO 0.93761

0.93486 TO 0.93761

0.93506 TO 0.93785

0.93531 TO 0.93808

0.93518 TO 0.93798

0.93526 TO 0.93810

0.93539 TO 0.93826

95 PER CENT
CONFIDENCE INTERVAL

0.93401 TO 0.93873

0.93404 TO 0.93879

0.93400 TO 0.93876

0.93381 TO 0.93859

0.93378 TO 0.93861

0.93374 TO 0.93861

0.93372 TO 0.93862

0.93390 TO 0.93885

0.93401 TO 0.93901

0.93399 TO 0.93902

0.93393 TO 0.93903

0.93391 TO 0.93906

0.93379 TO 0.93900

0.93359 TO 0.93878

0.93358 TO 0.93879

0.93367 TO 0.93894

0.93370 TO 0.93902

0.93366 TO 0.93899

0.93356 TO 0.93895

0.93375 TO 0.93921

0.93351 TO 0.93898

0.93348 TO 0.93899

0.93367 TO 0.93924

0.93392 TO 0.93947

0.93378 TO 0.93938

0.93384 TO 0.93952

0.93396 TO 0.93969

99 PER CENT
CONFIDENCE INTERVAL

0.93283 TO 0.93991

0.93286 TO 0.93997

0.93281 TO 0.93995

0.93261 TO 0.93979

0.93257 TO 0.93982

0.93252 TO 0.93983

0.93249 TO 0.93985

0.93266 TO 0.94008

0.93276 TO 0.94026

0.93273 TO 0.94028

0.93266 TO 0.94030

0.93263 TO 0.94035

0.93249 TO 0.94030

0.93230 TO 0.94007

0.93228 TO 0.94010

0.93235 TO 0.94026

0.93237 TO 0.94035

0.93233 TO 0.94032

0.93221 TO 0.94030

0.93239 TO 0.94057

0.93215 TO 0.94035

0.93210 TO 0.94037

0.93228 TO 0.94063

0.93254 TO 0.94085

0.93238 TO 0.94079

0.93242 TO 0.94093

0.93253 TO 0.94112

NUMIBER OF
HISTORIES

431000

426000

421000

416000

411000

406000

401000

396000

391000

386000

381000

376000

371000

366000

361000

356000

351000

346000

341000

336000

331000

326000

321000

316000

311000

306000

301000

NAC International 6.6.8-151
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NO. OF INITIAL
GENERATIONS

S KI P PED

907

912

917

922

927

932

937

942

947

952

957

962

967

972

977

982

987

992

997

1002

1007

1012

1017

1022

1027

1032

1037

AVERAGE
K-EFFECTIVE

0.93678

0.93674

0.93680

0.93685

0.93685

0-93657

0.93656

0.93636

0.93636

0993614

0.93610

0.93616

0.93619

0.93618

0.93636

0.93612

0.93628

0.93621

0.93597

0.93598

0.93575

0.93518

0.93514

0.93565

0.93618

0.93561

0.93620

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OP.

" OR

" OR

" OR

" OR

" OR

" OR

" OR

" OR

DEVIATION

0.00145

0.00147

0.00149

0.00151

0.00151

0.00152

0.00153

0.00153

0.00156

0.00158

0.00160

0.00163

0.00164

0.00167

0.00168

0.00170

0.00172

0.00174

0.00176

0.00180

0.00183

0.00186

0.00190

0.00193

0.00195

0.00196

0.00198

67 PER CENT
CONFIDENCE INTERVAL

0.93534 TO 0.93823

0.93527 TO 0.93821

0.93531 TO 0.93828

0.93534 TO 0.93836

0.93534 TO 0.93837

0.93505 TO 0.93809

0.93502 TO 0.93809

0.93483 TO 0.93789

0.93481 TO 0.93792

0.93456 TO 0.93772

0.93449 TO 0.93770

0.93453 TO 0.93779

0.93455 TO 0.93783

0.93451 TO 0.93785

0.93468 TO 0.93804

0.93442 TO 0.93782

0.93457 TO 0.93800

0.93447 TO 0.93795

0.93421 TO 0.93773

0.93418 TO 0.93778

0.93392 TO 0.93758

0.93333 TO 0.93704

0.93324 TO 0.93703

0.93372 TO 0.93758

0.93423 TO 0.93814

0.93365 TO 0.93756

0.93422 TO 0.93818

95 PER CENT
CONFIDENCE INTERVAL

0.93389 TO 0.93968

0.93381 TO 0.93967

0.93382 TO 0.93977

0.93283 TO 0.93987

0.93383 TO 0.93988

0.93353 TO 0.93961

0.93349 TO 0.93962

0.93329 TO 0.93942

0.93325 TO 0.93948

0.93298 TO 0.93931

0.93289 TO 0.93930

0.93290 TO 0.93942

0.93291 TO 0.93947

0.93284 TO 0.93953

0.93300 TO 0.93973

0.93271 TO 0.93953

0.93285 TO 0.93972

0.93273 TO 0.93969

0.93245 TO 0.93949

0.93238 TO 0.93958

0.93209 TO 0.93941

0.93147 TO 0.93889

0.93135 TO 0.93893

0.93178 TO 0.93951

0.93228 TO 0.94009

0.93170 TO 0.93952

0.93224 TO 0.94016

99 PER CENT
CONFIDENCE INTERVAL

0.93244 TO 0.94113

0.93234 TO 0.94114

0.93234 TO 0.94126

0.93231 TO 0.94138

0.93231 TO 0.94140

0.93201 TO 0.94113

0.93196 TO 0.94116

0.93176 TO 0.94095

0.93169 TO 0.94104

0.93139 TO 0.94089

0.93128 TO 0.94091

0.93127 TO 0.94105

0.93127 TO 0.94111

0.93117 TO 0.94120

0.93132 TO 0.94141

0.93101 TO 0.94123

0.93113 TO 0.94144

0.93098 TO 0.94144

0.93070 TO 0.94125

0.93058 TO 0.94138

0.93026 TO 0.94124

0.92962 TO 0.94075

0.92945 TO 0.94082

0.92985 TO 0.94145

0.93033 TO 0.94204

0.92974 TO 0.94148

0.93026 TO 0.94214

NUMBER OF
HISTORIES

296000

291000

286000

281000

276000

271000

266000

261000

256000

251000

246000

241000

236000

231000

226000

221000

216000

211000

206000

201000

1969000

191000

186000

181000

176000

171000

166000

NAC International 6.6.8-152
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Revision 42
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NO. OF INITIAL
GENERATIONS

SKIP PED

1042

1047

1052

1057

1062

1067

1072

1077

1082

1087

1092

1097

1102

1107

1112

1117

1122

1127

1132

1137

1142

1147

1152

1157

1162

1167

1172

AVERAGE
K-EFFECTIVE

0.93585 , OR

0.93583 + OR

0.93632 , OR

0.93610 + OR

0.93566 + OR

0.93582 + OR

0.93621 + OR

0.93622 + OR

0.93661 + OR

0.93703 * OR

0.93783 + OR

0.93768 + OR

0.93704 + OR

0.93674 + OR

0.93682 + OR

0.93695 + OR

0.93679 + OR

0.93728 + OR

0.93784 + OR

0.93839 + OR

0.93839 . OR

0.93719 + OR

0.93786 + OR

0.93748 + OR

0.93678 + OR

0.93664 + OR

0.93756 + OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.00201

0.00195

0.00197

0.00195

0.00199

0.00197

0.00201

0.00207

0.00214

0.00220

0.00221

0.00224

0.00220

0.00229

0.00226

0.00233

0.00223

0.00242

0.00253

0.00269

0.00276

0.00283

0.00299

0.00324

0.00318

0.00358

0.00394

0.93384 TO 0.93786

0.93388 TO 0.93778

0.93435 TO 0.93829

0.93415 TO 0.93805

0.93367 TO 0.93766

0.93385 TO 0.93779

0.93421 TO 0.93822

0.93415 TO 0.93830

0.93447 TO 0.93875

0.93484 TO 0.93923

0.93562 TO 0.94004

0.93544 TO 0.93992

0.93483 TO 0.93924

0.93445 TO 0.93903

0.93456 TO 0.93909

0.93462 TO 0.93928

0.93446 TO 0.93913

0.93486 TO 0.93971

0.93531 TO 0.94037

0.93570 TO 0.94108

0.93564 TO 0.94115

0.93436 TO 0.94002

0.93487 TO 0.94086

0.93424 TO 0.94072

0.93360 TO 0.93996

0.93306 TO 0.94022

0.93362 TO 0.94151

95 PER CENT
CONFIDENCE INTERVAL

0.93183 TO 0.93987

0.93193 TO 0.93973

0.93239 TO 0.94026

0.93220 TO 0.94000

0.93168 TO 0.93965

0.93188 TO 0.93976

0.93220 TO 0.94022

0.93208 TO 0.94037

0.93234 TO 0.94088

0.93264 TO 0.94143

0.93341 TO 0.94225

0.93319 TO 0.94216

0.93263 TO 0.94144

0.93216 TO 0.94132

0.93229 TO 0.94135

0.93228 TO 0.94161

0.93213 TO 0.94146

0.93243 TO 0.94213

0.93279 TO 0.94290

0.93300 TO 0.94378

0.93288 TO 0.94391

0.93153 TO 0.94285

0.93188 TO 0.94385

0.93100 TO 0.94396

0.93041 TO 0.94315

0.92947 TO 0.94381

0.92968 TO 0.94545

99 PER CENT
CONFIDENCE INTERVAL

3.92982 TO 0.94187

0.92998 TO 0.94168

0.93042 TO 0.94223

0.93025 TO 0.94195

0.92969 TO 0.94164

0.92991 TO 0.94173

0.93020 TO 0.94223

0.93000 TO 0.94245

0.93020 TO 0.94302

0.93044 TO 0.94363

0.93120 TO 0.94446

0.93095 TO 0.94440

0.93043 TO 0.94364

0.92987 TO 0.94361

0.93003 TO 0.94362

0.92995 TO 0.94395

0.92980 TO 0.94379

0.93001 TO 0.94456

0.93026 TO 0.94543

0.93031 TO 0.94647

0.93012 TO 0.94667

0.92870 TO 0.94568

0.92889 TO 0.94684

0.92776 TO 0.94720

0.92723 TO 0.94633

0.92589 TO 0.94739

0.92573 TO 0.94939

NUMBER OF
HISTORIES

161000

156000

151000

146000

141000

136000

131000

126000

121000

116000

111000

106000

101000

96000

91000

86000

81000

76000

71000

66000

61000

56000

51000

46000

41000

36000

31000
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Revision 42
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NO. OF INITIAL
GENERATIONS

SKIPPED

1177

1182

1187

1192

1197

AVERAGE

K-EFFECTIVE DEVIATION

0.93754 + OR - 0.00427

0.93970 + OE - 0.00467

0.94097 + OR - 0.00508

0.94058 + OE - 0.00679

0.93471 + OR - 0.01046

67 PER CENT
CONFIDENCE INTERVAL

0.93327 TO 0.94181

0 93503 TO 0.94437

0.93589 TO 0.94506

0.93379 TO 0.94737

0.92426 TO 0.94517

99 PER CENT
CONFIDENCE INTERVAL

0.92900 TO 0.94608

0.93036 TO 0.94903

0.93080 TO 0.95114

0.92699 TO 0.95417

0.91380 TO 0.95562

99 PER CENT
CONFIDENCE INTERVAL

0.92473 TO 0.95035

0.92569 TO 0.95370

0.92572 TO 0.95623

0.92020 TO 0.96096

0.90334 TO 0.96608

NUMBER OF
HISTORIES

26000

21000

16000

11000

6000
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PLOT OP AVERAGE K-EFFECTIVE B0 GENERATION RUNq.
THE LINE REPRESENTS K-ERR = 0.9381 * GE - 0.0007 WHICH OCCURS POR 1203 GENERATIONS RUN.
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215
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265
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320
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345+
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385
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November 2014
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.9381 + OR - 0.0007 WHICH OCCURS FOR 4 GENERATIONS SKIPPED.
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SKIPPING 3 GENERATIONS
GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT LEAKAGE PERCENT

FRACTION DEVIATION DEVIATION DEVIATION

1 0.0001 1.16021E-04 2.7239 1.28235E-03 0.8058 0.00000SE. 0 0.0000

2 0.0006 5.37105E-04 0.8501 2.61916E-03 0.2615 0.00000E+00 0.0000

3 0.0007 6.36084E-04 0.7171 5.64053E-04 0.4240 0.00000E.00 0.0000

4 0.0004 3.65024E-04 0.945R 3.10795E-04 0.5413 0.OOOOE+00 0.0000

5 0.0005 4.R5982E-04 0.7449 6.75654E-04 0.3927 0.OOOEK+00 0.0000

6 0.0007 6.37578E-04 0.5699 2.36923E-03 0.3594 0.IIOOOE.00 0.0000

7 0.0007 6.46534E-04 0.6280 4.51992E-03 0.3858 0.OIOOOE+00 0.0000

8 0.0007 6.55531E-04 0.9764 3.63595E-03 0.4314 0.O0OOOE.00 0.0000

9 0.0010 8.92779E-04 1.2147 3.58812E-03 0.4163 l.OOOO E+00 0.0000

10 0.0021 1.93895E-03 1.1809 9.08369E-03 0.4100 0.0R0R0ER00 0.0000

11 0.0045 4.25875E-03 1.0450 1.16783E-02 0.4192 0.0OOOOE+00 0.0000

12 0.0065 6.08684E-03 1.0529 1.037R1E-02 0.4893 O.ROROOE+00 0.0000

13 0.0065 6.06546E-03 1.0763 1.32515E-02 0.4720 0.OOR00E+00 0.0000

14 0.0058 5.39501E-03 1.0500 1.70211E-02 0.3958 0.0l000E+00 0.0000

15 0.0011 1.02704E-03 1.8212 8.80660E-03 0.4769 0.ROOS0E.00 0.0000

16 0.0007 6.78870E-04 2.4958 5.05885E-03 0.5069 0.00000E+00 0.0000

17 0.0011 1.05328E-03 2.8411 2.85075E-03 0.7361 l.000OE+00 0.0000

18 0.0016 1.50301E-03 2.6453 2.74035E-03 0.8076 0.00000E+00 0.0000

19 0.0019 1.78180E-03 2.2783 4.58632E-03 0.6086 0.00000E+00 0.0000

20 0.0085 7.96153E-03 1.1565 1.62386E-02 0.4304 0.0O000E+00 0.0000

21 0.0048 4.51121E-03 1.6031 6.50981E-03 0.6547 0.00000E+00 0.0000

22 0.0131 1.22697E-02 1.0000 1.52535E-02 0.4896 0.IIII0E÷00 0.0000

23 0.0755 7.08406E-02 0.3751 8.10936E-02 0.1957 0.O000SE+00 0.0000

24 0.2215 2.07785E-01 0.2114 2.1122KE-Il 0.1123 0.00000E.00 0.0000

25 0.2199 2.06269E-01 0.2137 1.99371E-01 0.1168 0.00000E+00 0.0000

26 0.3015 2.82848E-01 0.1849 2.65750K-01 0.1040 0.000 .OE+00 0.0000

27 0.1182 1.10886E-01 0.3190 1.00796E-01 0.1880 0.0OOOOE+00 0.0000

SYSTEM TOTAL = 9.38133E-01 0.0749 1.00132E+00 0.0184 0.00000E+00 0.0000

ELAPSED TIME 29.12517 MINUTES

RANDOM NUMBER= 3BD444363COD
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0.8664 TO 0.8692
0.8692 TO 0.8721
0.8721 TO 0.8749
0.8749 TO 0.8777
0.8777 TO 0.8806
0.8806 TO 0.8834
0.8834 TO 0.8862
0.8862 TO 0.8891
0.8891 TO 0.8919
0.8919 TO 0.8948
0.8948 TO 0.8976
0.8976 TO 0.9004
0.9004 TO 0.9033
0.9033 TO 0.9061
0.9061 TO 0.9089
0.9089 TO 0.9118
0.9118 TO 0.9146
0.9146 TO 0.9174
0.9174 TO 0.9203
0.9203 TO 0.9231
0.9231 TO 0.9259
0.9259 TO 0.9288
0.9288 TO 0.9316
0.9316 TO 0.9344
0.9344 TO 0.9373
0.9373 TO 0.9401
0.9401 TO 0.9429
0.9429 TO 0.9458
0.9458 TO 0.9486
0.9486 TO 0.9514
0.9514 TO 0.9543
0.9543 TO 0.9571
0.9571 TO 0.9600
0.9600 TO 0.9628
0.9628 TO 0.9656
0.9656 TO 0.9685
0.9685 TO 0.9713
0.9713 TO 0.9741
0.9741 TO 0.9770
0.9770 TO 0.9798
0.9798 TO 0.9826
0.9826 TO 0.9855
0.9855 TO 0.9883
0-9883 TO 0.9911
0.9911 TO 0.9940
0.9940 TO 0.9968
0.9968 TO 0.9996
0.9996 TO 1.0025
1.0025 TO 1.0053
1.0053 TO 1.0081
1.0081 TO 1.0110
1.0110 TO 1.0138
1.0138 TO 1.0167
1.0167 TO 1.0095
1.0195 TO 1.0223
1.0223 TO 1.0252

FREQUENCY FOR GENERATIONS 4 TO 1203

.... ....

..... ....

0
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0.8664
9.9692

0.8721
0.8749
0.8777
0.8800
0.8834
0.8862
0.8891
0.8919
0.8948
0.8976
0.9004
0.9033
0.9061
0.9089
0.9118
0.9146
0.9174
0.9203
0.9231
0.9259
0.9288
0.9316
0.9344
0.9373
0.9401
0.9429
0.9458
0.9486
0.9514
0.9543
0.9571
0.9600
0.9628
0.9656
0.9685
0.9713
0.9741
0.9770
0.9798
0 . 9826
0.9855
0.9883
0.9911
0.9940
0.9968
0.9996
1.0025
1.0053
1,0081

1.0110
1.0138
1.0167
1.0195
1.0223

TO 0.8692
TO 0.8721
TO 0.8749
TO 0.8777
TO 0.8806
TO 0.8834
TO 0.8862
TO 0.8891
TO 0.8919
TO 0.8948
TO 0.8976
TO 0.9004
TO 0.9033
TO 0.9061
TO 0.9089
TO 0.9118
TO 0.9146
TO 0.9174
TO 0.9203
TO 0.9231
TO 0.9259
TO 0.9288
TO 0.9316
TO 0.9344
TO 0.9373
TO 0.9401
TO 0.9429
TO 0.9458
TO 0.9486
TO 0.9514
TO 0.9543
TO 0.9571
TO 0.9600
TO 0.9628
TO 0.9656
TO 0.9685
TO 0.9713
TO 0.9741
TO 0.9770
TO 0.9798
TO 0.9826
TO 0.9855
TO 0.9883
TO 0.9911
TO 0.9940
TO 0.9968
TO 0.9996
TO 1.0025
TO 1.0053
TO 1.0081
TO 1.0110
TO 1.0138
TO 1.0167
TO 1.0195
TO 1.0223
TO 1.0252

FREQUENCY FOR GENERATIONS 304 TO 1203

.......... * *** **

............ ** ** ** ** **

............ ** ***

.............. .. ..........

........... * *** **

***** ***** ***** ** ...........**

............ ............***

........... * * ** ** ** ** ** *

ional 6.6.8-181***************
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0.8664 TO 0.86q2
0.8692 TO 0.8721
0.8721 TO 0.8749
0.8749 TO 0.8777
0.8777 TO 0.8806
0.8806 TO 0.8834
0.8834 TO 0.8862
0.8862 TO 0.8891
0.8891 TO 0.8919
0.8919 TO 0.8940
0.8948 TO 0.8976
0.8976 TO 0.9004
0.9004 TO 0.9033
0.9033 TO 0.9061
0.9061 TO 0.9089
0.9089 TO 0.9118
0.9118 TO 09.146
0.9146 TO 0.9174
0.9174 TO 0.9203
0.9203 TO 0.9231
0.9231 TO 0.9259
0.9259 TO 0.9280
0.9288 TO 0.9316
0.9316 TO 0.9344
0.9344 TO 0.9373
0.9373 TO 0.9401
0.9401 TO 0.9429
0.9429 TO 0.9450
0.9458 TO 0.9486
0.9486 TO 0.0914
0.9514 TO 0.9543
0.9543 TO 0.9571
0.9571 TO 0.9600
0.9600 TO 0.9628
0.9628 TO 0.9656
0.9656 TO 0.9685
0.9685 TO 0.9713
0.9713 TO 0.9741
0.9741 TO 0.9770
0.9770 TO 0.9798
0.9798 TO 0.9826
0.9826 TO 0.9855
0.9855 TO 0.9883
0.9883 TO 0.9911
0.9911 TO 0.9940
0.9940 TO 0.9968
0.9968 TO 0.9996
0.9996 TO 1.0025
1.0025 TO 1.0053
1.0053 TO 1.0081
1.0081 TO 1.0100
1.0110 TO 1.0138
1.0138 TO 1.0167
1.0167 TO 0.0195
1.0195 TO 0.0223
1.0223 TO 1.0252

FREQUENCY FOR GENEPATIONS 604 TO 1203

*.*******.. .7

********** ............*

.......... * *** **

............ * ** ** ** ** ** **

.......... * ** ** ** **
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0.8664 TO 0.8692
0.8692 TO 0.8721
0.8721 TO 0.8749
0.8749 TO 0.8777
0 8777 TO 0.8806
0-8806 TO 0.8834
0.8834 TO 0.8862
0.8862 TO 0.8891
0.8891 TO 0.8919
0.8919 TO 0.8948
0.8948 TO 0.8976
0.8976 TO 0.9004
0.9004 TO 0.9033
0.9033 TO 0.9061
0.9061 TO 0.9089
0.9089 TO 0.9118
0.9118 TO 0.9146
0.9146 TO 0.9174
0.9174 TO 0.9203
0.9203 TO 0.9231
0.9231 TO 0.9259
0.9259 TO 0.9288
0.9288 TO 0.9316
0.9316 TO 0.9344
0.9344 TO 0.9373
0.9373 TO 0.9401
0.9401 TO 0.9429
0.9429 TO 0.9458
0.9458 TO 0.9486
0.9486 TO 0.9814
0.9514 TO 0.9543
8.9543 TO 8.9571
0.9571 TO 0.9600
0.9600 TO 0.9628
0.9628 TO 0.9656
0.9656 TO 0.9685
0.9685 TO 0.9713
0.9713 TO 0.9741
0.9741 TO 0.9770
0.9770 TO 0.9798
0.9798 TO 0.9826
0.9826 TO 0.9855
0.9855 TO 0.9883
0.9883 TO 0.9911
0.9911 TO 0.9940
0.9940 TO 0.9968
0.9968 TO 0.9996
0.9996 TO 1.0025
1.0025 TO 1.0053
1.0053 TO 1.0081
1.0081 TO 1.0110
1.0110 TO 1.0138
1.0138 TO 1.0167
1.0167 TO 1.0195
1.0195 TO 1.0223
1.0223 TO 1.0252

FREQUENCY FOR GENERATIONS 904 TO 1203

COOIGRATULATIONS! YOU HAVE SUCCESSFULLY TLAVERSED THE PERILOUS PATH THROUGH KENO V IN 29.12517 MIOUTES
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S 6.6.9 General Atomics Irradiated Fuel Material

This section contains the output file for the most reactive configuration of GA IFM in tile

NAC-LWT cask.

0
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Figure 6.6.9-1 Maximum Reactivity GA IFM Configuration

(A .- I nternatioC r 'aI
QSCALE((T Banner Generation Utility v5. 1 (20020221)

I J. B .TIFOP. .ATIO. I

Working Director.:
Output File Nane:
Start Date:
Fri 05/16/2o03
Start Time:
11:02ae

I SOFTWARE INF:PItA.TION I

Proqram Name:
Installation Date:
Code Verification Package 0:
Code Verification late:
Progran. Location:

I SYSTEM INFOPRMATION I
+ - -- - -- - - - +-

gai fm_-173ps_ 000i_1lOCh _l,-Oe_O68tgaifm 173ps 000i 100h O00e S6ut.out

Scale 4.3 for Windows NT 4.0/2000
June 10, 19OO
EA9131010-127, Rev. 0
June 10, 1990
3:\SCALE4.3\WINNT\EXE

Computer Type:
Operating System:
Computer ID:
Serial Number:
Login ID;
System Verification Date:

Dell Frecision 53,-,
Windows 2t000

POSEZI-IT1215
3VTCROO
rosezl
January 10, 2002
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PRIMA.' MODULE ACCESS ANJD INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSA525 WILL BE CALLED

LWT WITH GA IFM
27PrOUP)ID3F INFHOOBAEDI LIM
* ,ETH TRIGA FUEL - HOMOGENIZED (NO CLAD)

I20 I 0.6816 293.0 ECU

U-235 1 DEN=.10624 1.0 END

U-236 1 PEII=0. 43305 I.U END
ZR I DE14=0.94133 1.0 END
H I DE1=0.01625 1.0 END
C I DE1I=0. 00216 1.0 END
* HTGF FUEL MATRI:
H20 3 1.50000 293.0 END
C 3 DEI'=0.74050 1.5' END
TH 3 DE=1.2048 R0 1.' END
SI 3 DEIJ= 0.14739 1.0 END
O 3 DE'=0. 00234 1.0 END
U-235 3 DEI=I-0199

7 
1.0 END

U-238 3 DEI=0-0014
7 

1.0 END
CASE INTERIOR MODERPATOR

r20 4 0.0001 203.0 END

* CASK EXTERIOR MODEPATOR
020 5 0.0001 293.0 END
* LEAD SHIELD
PB 6 1.00O0 293.0 END

NEUTRON SHIELD
H20 7 0.0001 293.0 END
' STAINLESS STEEL
00304 B 1.0000 293.0 END

WATER
H20 9 1.0000 293.0 END
END COMP
LWT WITH GA IFM
READ PARA1,M RUN=0ES PLT=NO TME=5000 GEN=803 NPG=1O00 TBA=5 END PAP.AM
READ GEOM
UNIT 1
COM='TRIGA/RERTR FHU 11O BASKET'
CYLINDER 1 1 5.0927 2P28.0000
CYLINDER 8 1 5.3975 2P28.0000
CYLINDER 4 1 5.7277 2-20.0000
CYLINDER 0 1 .20325 2F20,0000
UNIT 2

COM= 'HTGR FHU - NO BASKET'
CYLINDER 3 1 5.7277 2P32.10000
CYLINDER 4 1 0.0325 2F28.0000
CYLINDER 4 1 6.3627 SF202.0000

CYLINDER 8 1 6.6675 2P2R.00
GLOBAL UNIT 5
COMN 'ASSEMILED LWT'
CYLINDER 4 1 17.1500 2026.0000
HOLE 7 0.000 6.0325 0.0000
HOLE 2 0.0000 -_.6675 0.0000
CYLIIIDER 8 1 18.9103 2'2e .u0"1
CYLINDER 6 1 33.4645 2P28.SD00
CYLINDER 8 1 3G.5188 2P28.0000
CYLINDER 7 1 39.227 2P28.,O",
CYLINDER 8 1 49.4221 F20 .000
CU10ID 5 1 4P4q.8221 2025.0000
END GEOM
READ BOUNDS I-LL=MIP END BOUNDS
READ PLOT
TTL= 'KY SLICE OF CASK'

5CR=YES PIC=MAT LPI=10
:UL=-5. 0 YULOD 0 0D=UL 0.. 0 0LLY-O.0 YLP--S.0 ZLR=0. 0
UAY= .0: VD0=-i .0 (0I-,500 END1
END PLOT

END DATA

SECOIIDARRY MODULE O'o0000' HAS 0EE6( CALLED.

MODULE 000008 IS PI(ISHED. COMPLETION CODE U. CPU TIME USED 0.44 (SECONDS).

SECONDAPY MODULE 00002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 4.45 (SECONDS).

SECONDAR.0 MODULE 000009 HAS BEEN CALLED.

MODULE 000009 I5 FINISHED. COMPLETION CODE 0. CPU TIME USED 538.87 (SECONDS).

MODULE CSAS25 IS FINIISHED. C'2MPLETIGI( -ODE 0. CPU TIME USED 544.75 (SECONDS)

THE FOLLOWING DATA CARDS PRECEDE 0AN = CARD
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CCCCCCCC CC C
CCCCCCCCCCC

CC CC
Cc
CC
CC
Cc

CC

CC CC
CCCCCCCCCCCCC
- c cc ccc ccc-

SSSSSSSSSSS
S SSSSSSSSSSS S
S S SS
S 5

55
S SSSSSSS-SSS

SSSSSSSSýSSS

SS
SS

SS SS
SSSSSSSSSSSSS

3SSSSSSSSSSS

0000000
O0000 O00

Cu 00
00 00LO0 On

00 00
00 00
0) 00

;0 OO O 0)000000000
00O000ou

11
111

1111
11
11

11
11
10
11

1 111 1
011011111

SSSSSSSSSSS

SSSSSSSSSSSSS
S S SSSSSS

SS
SS

S SSSSSSSS
SS SSSSSSýS SSS

SSSSSSISSSSSS

CCC-CCCC"CCC

CCOcccc
CC c
cc

CC-
cc

CC

5555555555555
555S5'555555555
55
55
55
5555555'5555
555555555,5555

55
55

55 55

5555555555555
55555555555

00
5i0

10 01
00000000
0000000

CCCC .C
iiC C C CC

C I C
Ci
C]

CC 111
CC 111

AAAAAAAAAA SSSSSSSSSSS
AAAAAAAPA.AA SSSSSSSSSSSSS

AA AA SS SS

AA AA SS

AAAAAAPAAAA SSSSSSSSSSSS
AAAAAAAAAAAAA SSSSSSSSSSSS

AA A 5A SS
AA AA SS
AA AA SS SS
.'A AA SSSqSSSSSSSSSS.i A PA 0S00SSSS0SSS0

AAAAAAAAA LL
AAAAAAAAAA.A LL

AA AA LL
AA AA LL
AA AA LL
AAAPAAAAAAAAAA LL
AAAAAAAAAAAAA LL

AA AA LL
AA AA LL
AA AA LL
AA AA LLLLLLLLLLLLL
AA AA LLLLLLLLLLLLL

22222222•2• 5555555555555
0002222220202 5555555555555

22 55
22 55
22 55

22 555055555555
20 5555555555555

-2 55
55

22 55 55
2322222222 5555555555555

-2222.2-222' 5555555555

//
//

//
I,

//
//

'I
I,

'I
//

'I

11
111

1011
11
11
11
10
11
11
10

11110111
11111111

BEEEEEBEEEEEEE
BEEEEEE BEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEFEEEEEEE
EEEEEEEEEEEEE

666666666666

06 600000 00000C
66
66
66
666666066666
56666666666666
66 66
66 66
00 66
EE6660606666666
6660006666

22222202222
02222220220222

22

22 22

22

I,
//

//
I,

//
I,

I,
I,

I,
//

//
I,

0000000
00000r)000

00 0
00 00
00 00
00 0(
00 ) 0

00 O0
00 00

00 o0
0n CO LOO00
6000000

PFPPPPPPPPPPP

PFPPPPPPPFPPPP

--- PpPPPFPPPPPPP

ppp 0550

PP

PP

pp

PP

PP 00000

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCC CC CCCC C CCC

CCC CC C CCCC C

33333333333
330303232033333
33 33

33
33

303
333

33
33

33 33
33331333333333

33333333333

2222-2 9,22222
--2

cc c
cc

cc

cc

cc

cc

cc

cc C,2222

00000100
000000000

S. 00 00
0 u )O 00

: : 00 O0

00 00
00 00

: : 00 O0

: . 00 00
* . 00 00

05000000000
50 00 00 0

33333333333
3333333333333
33 33

33
33

333
333

33
33

33 33
3333323333333
33332333333
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SSSSSSSSSS
SSSSSSSSSSSSq

SS SS
S S

SS
S SSSSSSSSSSS

55SSSSSSSSS
SS

Ss
SS SS
SSSSSýSSSSSSSS

SSSSSSSS SSS

CCCCCCCCCC
CCCCCCCCCCCC

CC CC
C c

CC
CC
CC
CC

CC C

cc c

CCCCCCCCCCCCC

ccccc':ccccc

AA AA

AA A

AA P-A

P PAA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

EEEEEEEEEEEEE
BEEEEEBEEEEEEE
EE

EE
EE
EESEEEEEE
EEEEEEEEE

EE
EE
EE

EEEEEEEEEEEE
ESEEEESEEEEEEE

PPPPPPPPFPP P
PPFP PPP PEPP
PP PP
PP Pp
PP PP
PPPPPPPPPPPP
PPPPPFPPPPPPP

PP
PP
PP
PP
PP

CCCCCCCCCCC
CCcCCCCCCC
CC cc
cc
cc
.CC
CC

:CC-C

cc cc
C7,CC-CCC ccOC

CCCC-CCCCCCC

PROGPAM VERIFICATION INFOPRMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGR•A: CSAS

-PEATION DATE: 03/8/6 B.

VOLUM4E: Eng

LIBPRARY: M:\SCALE42\WIN NT\ESE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

SATE OF EXECUTION: )55/16/53

TIME OF EXECUTION: 11:02:32
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*PERTF, TRIGA FUEL - HOIOGENIZED L iO -LAD)

HTUP FUEL MATPIX

CASK INTERIOR MODE'RATOR

CASK EXTERIOR MODERATOR

LEAF' SHIELD

NEUTRON SHIELD

STAINLESS STEEL

WATER

RERTR TPIGA FUEL - HOMOGENIZED (NO CLAD)
LHT WITH GA IFM

- PROBLEM PARAMETERS "".

LIB 27GROUPNDF4 LI BPRARY
RKE. I9 MIXTURES
MSC 19 COMPOSITION SPECIFICATIONS
IZM 1 MATERIAL ZONlES

GE INEHOMPSEDIUM GEOMETRY
MORE 01 0/U DO NOT READ/READ OPTIONAL PARAIIETER DATA

MSLN 0 FUEL SOLUTIONS

.- PROBLEM COMPOSITION DESCRIPTION""

SC H20 STANDARD COMPOSITION
MX U MIXTURE 1O.
VF .N6816 VOLUME FRACTION
POTH 0.99q2 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/i MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

U001 2.00 ATOMS/MOLECULE

8015' 1.00 ATOM/MOLECULE
END

SC U-235 STANDARD COMPOSITION
NE" 1 M IXTURE NO .

VF 1.0000 VOLUME FRACTION

ROTH 0.1062 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

91235 U. 00 ATOM/MOLECULE
END

SC U-238 STANDARD COMPOSITIONI
pm: I MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH U.4331 SPECIFIED DENSITY
NEL U NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92T38 I. 00 ATOM/MOLECULE
END

SC ZR STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF I . 0000 VOLUME FRACTION
ROTH 0.9413 SPECIFIED DEIISITY
GEL 130. ELEMENTS
ICP U S/U MIXTURE/COMPOUND

S10000 m . 0 ATOI-/MOLECULE
ENE

SC H STARIDARD COMPOSITION
MX' 1 MIXTURE NO.
VF 1.00O VOLU14E FRACTION
ROTH O. l0? SPECIFIED DENSITY
14EL 1 ID0. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
1001 1.00 ATOM/MOLECULE

END

SC C STANDARD COMPOSITION
T'.D S MIXTURE NO.
VF 1.00(0 VOLUME FRA-CTION

ROTH 0.0022 SPECIFIED DENSITY
IEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

r012 1.0U ATOM/MOLECULE

HTOF. FUEL MATRIX
END

SC H-0 STANI[ARD COMPOSITION
IL U MIXTURE NO.
VF 1 ijflij VOLUME FRACTION
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ROTH 0. 99e2 THEORETICAL DENSITY
NEL 2 NO. ELEMEENTS
IC P I 0 /1 MIXTURE/COMPFIUND
TEMP 293. U DEG KELVIN

1001 2.00 ATOMS/MOLECULE
001 .1 00 ATOM/MOLECULE

END

SC C STANIDARD COMPOSI TION
MX 3 MIXTURE 110.
VF 1. 0000 VOLUME FRACTION
ROTH 0.7405 SPECIFIED DENSITY
NEL I NO. ELEMENTS
SOP 1 0// MIXTURE/COMPOUND

6012 1.00C ATOM/MOLECTULE
END

SC TH STA.IDAP.D COMPOSITION
MX 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.2048 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
90000 1.00 ATOM/MOLECULE

90232 100.000 WTV
ENDS

SC SI STANDARD COMPOSITION
IE: 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.1474 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MI.TURE/COMPOU.'ND

14000 1.00 ATOM/MOLECULE
END

SC 0 STANDARD COMPOSITION
11X 3 MIXTURE NO1.

VF 1.0000 VOLUME FRACTION
ROTH 0.0023 SPECIFIED DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

8016 1.00 ATOM/MOLECULE

SC U-235 STANDARD COMPOSITION
!IX 3 MIXTURE NO.

VF 1.0000 VOLUME FRACCTION
ROTH 0.0200 SPECIFIED DENSITY
NEL I NO1. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92235 1.00 ATOM/MOLECULE
EID

SC U-236 STAN.DARD COMPOSITION
MX' 3 MIXTURE 110.
VF 1 . 000C0 VOLUME FRACTION

ROTH 0.0015 SPECIFIED DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92238 1.00 ATOM/MOLECULE

CASK INTERIOR MODERATOR
END

SC H9O STANDAPRD COMPOSITION
I.E.: 4 MIXTURE NO.
VF 0.0001 VOLUME FRACTION
ROTH n. 998' THEO0ETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
801P 1.00 ATOM/MOLECULE

L',SK EXTERIOR MODEPRATOR
END

SC H20 STAIIDARD COMPOSITION
I-'. 5 MIXTURE NO.
VF 0.5001 VOLUME FRACTION
ROTH 0.9902 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE

P016 I . 00 ATOM/MOLECULE

LEAD SHIELD
Ell ,

SC PS STANDAR D COMPOSITION
MX 0 MIXTURE N]O.
VF I .0000 VOLUME FPACTIONI
ROTH 11.3440 THEORETICAL DENSITY
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IJEL 1 11O. ELEMENTS
ICP 1 -)/I MIXTURE/COMPOUND
TEM P 293.0 DEG EELVI 1

02005c 1 A', ATOM/MOLECULE,

NEUTRON SHIELD
ENDE

SC H20

VF
ROTH
IIEL
ICP
TEMP

STANIDARD COMPOSITION
7 MIXTUPE ' I

0.0001 VOLUOME FRACTION
0.9982 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STAINLESS STEEL
END

SC SS304 STAIIDAR D COMPOSITION
MX 6 MIXTURE 1NC.
VF J1.0000 VOLUME FRACTION

ROTH 7.9200 THEORETICAL DENSITY

NEL 4 NO. ELEMENTTS
ICP 0 0/1 MIIXTURE/COMPOUND
TEMP 293.0 DEG KELVINI

24304 19.000 WT%
25055 2.000 WT%
263044 9.500 WT,
2H304 9.500 WT,

WATER
END

SC H20 STANDARD COMPOSITION
MX: 9 MIXTURE NO.
VF 1.0000 VOLUME FRACTION

ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
801S 1.00 ATOlI/lIOLECULE

END

* PROBLEM GEOMETRY "-

INFINITE HOMOGENEOUS MEDIUM..
MFUEL 1 MIXTURE NO. OF THE INFINITE HOMOGENEOUS MEDIUM

HIP MESSAGE NUMBER MP-22 FOLLOWS:
*WARNING*? STANDARD COMPOSITION SPECIFICATION CARD(S) MISSING

FOR MIXTURE NUMBER
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LWT WITH GA IDM

. . ...... DATA LIBPRAP IIIFOP.MATION ...

•* ' UNIT VOLUME
NUMBER DATA SET NIAIE I!LAM4E UNIT FUNCTION

89 M:\scale43\DATALIB\FT89F0H1 STANDARD COMPOSITION LIBAP.Ri'

H2 M:\scale43\DATALIB\RT82F''0l CROSS SECTION LIBRARY

I1 D:\:jr\Lwt\GAIFM\Crit\DAPIkEED\aalfrm_173pslOU SHORT CROSS SECTION LIBRARY "

HG D:\zjr\Lwt\GAI UM\Crit\DAIAGED\gaafm_173psO0G INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA
-- - - - -- - - - - .......

UNIT NUMBER 8 89

DATASET NIAME : M:\scale43\DATALIB\FT89FO01(*

* LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY

(637 STANDARD COMPOSITIONS, 490 NUCLIDES
RH' ELEMENITS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

• *CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 8'

DATASET NAME : M:\scale43\DATALIB\FT82FO01

LIBRARY TITLE: SCALE 4., - 27 GROUP NEUTRON GROUP LIBRARY
BASED OH ENDF-B VERSION 4 DATA

COMPILED FOB NRC 1/27/H9
LAST UPDATED 08/2/91/q

L L.M. PETRIE - ORNL*

........ 0 IO'S WERE USED BEFORE READING FENO V DATA ........

........ 1) IO'S WERE USED READING THE KENO V PAPRAMETER DATA ........

...... . DATA READING COMPLETED ........ ' .....

........ {: 10'S WERE USED FREPARING THE FEND V INPUT DATA ........

........ 0 IO'S WERE USED LOADING THE FEND V DATA ........

........ 0 IC'S WERE USED LOADING THE DATA ........

........ 0 IO'S WERE USED CHECEING THE BEND V GEOMETRY DATA ........
RESTART DATA HAS BEEN WRITTEN ON UNIT -E " "

........ 0 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ n0 I'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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1113 N 11
NII NlIIi
NN l

EAAAAAAAAA
AA AA
AA AA
AA AA

AAAAAAIAAAAAAA
AA AA
AA AP.
AA AA
AA AA
AA AA

PA/P
PA/P

PA /P

//
//

//
//

A-AAAAAAAA

AA A
AA P AA
AA AA

AA AA
PAA P

AA AA

AA AA
AA AA
AA AA

PA PAA

MI MM iIIIIIIBIIBI
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EE
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EEEEEEEEE
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EE
EE
EEEEEEEEEEEEE
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//
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//
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- - BE PP

33333333333
3333333333333

:4: 33 33
33
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

.. .. .. .. .. . ... . . . . . . . . . . ....

.PROGCP•.: 00000o

CREATION [-ATE: 09 1e//5.

VOLUME: Eng

LIBPARY: M:\SCALE43\WINNT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAR-E: SCALE-PC

DATE OF EXECUTION: 05/16/03

TIME OF EXECUTION: 11:02:32

NAC. .Internation .....6
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-10 AR.SAY HAS

0Q ARRAY 1AY

10 ARRAY HAS

20 ARRAY HAS

1 ENTRIES.

4 ENTRIES.

Y ENTRIES.

2 ENTRIES.
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LOGICAL ASSIGNMENTS

MASTER LIBRARY ii
WORKING LIBRARY 0
SCRATCH FILE 18
NEW LIBRARY I

PROBLEM D E S C R I P T IO N

IGR--GEOMETRY ()0/I/2/3--IINF MED/SI-B/CYL/SPHERE

IZM--IUITIBER OF IONES OR MLATERIAL REGIONS

MS--MIXING TABLE LENGTH

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/1--NO/YES)

26

0

IBR--BONDARENEO FACTOR EDIT OPTION (0/I--HO/YES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1. 0.1300E-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.000E+05

3Q ARRAY HAS 26 ENTRIES.

40 ARRAY HAS 26 ENTRIES.

5Q ARRAY HAS 26 ENTRIES.

6Q ARRAY HAS 9 ENTRIES.

70 ARRAY HAS 9 ENTRIES.

8K ARRAY HAS 9 ENTRIES.

9Q ARPRAY HAS 9 ENTRIES.

100 ARRAY HAS Y6 ENTRIES.

11Q ARRAY HAS 9 ENTRIES.

M I Y I H r T A R I. F

0
ENTRY

3

4
5
6
7

8
9

10
11
12
13
14
15
16
17
18
19

20
31

23

24
25
2K

MIXTURE

3

4
5
7
9
1
3
4
5
7

31

3

3
33

6

8

ISOTOPE
1001
1001
1001

1001

1001

8 016
8016
801

92135

9 2231

40000
6012
601.2

90232
14000
8200
24304

505

28334

NUMBER DENSITY
5. 52NOE-02
6K67692E-02
6.67692E-06
6. 67692ýE-06
6. 671 2E-.
6.(769E0
2.27549K-0'
3 34747E- 0
3.3384FE-0)C
3.33,4 6E-06
3.33846E-106
3.3384 6E-0
-. 722OIE-04

5. 11657E-0l
1 .0 554E- -3

3.71+76E-06
O. 1447E-03
1.1e0,

3.71616rE-012

5.31533E-04
3.16,03bE-03
3 .1'ý, 9 uHE 03-

1.74286E -02
1.73,33E-03

.7 . 5 7 9 E - 02
7 .72070E-03

NEW IDENTIFIER
1001001
3001001
4(001001
5001001
700ý1 u01
quo01001
10018016
300a016
400801r
73080911
410808016912309010

1092235
30q223'
309323651193288

30 92 2 3

10400013
N000012

3014000
008200(1
09'24304

80213304
v028304

GEOMETRY AllD MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATOOE EXTR .S TYPE (0)/I--FUEL/MOD)
1 I I . 09000E00 2. 930000+0 0 .00000E00 0
3 2 K. 00000E-00 -2.93000E+00 0. O00O0E+O 0
3 3 1.10000E+01 2.9310900+0' II u0.000E90 0
4 4 Il. 0000C1E" 01 2.9'500+fl II 0 0.000 EIIIII00 0
5 5 2.10000E+01 2. 93l"0lE+ll 0 .001100E+00 0

6 6 3.609000E+ 01 3. 3000E+ 0 0. 00000E+00 0
7 7 3.1I000E÷0+0 3.93000-+0 0.O00000E+00 0
H H S. 1510000E0+ 0 1 9.3000K; '2 0 OOOOOE+50 08l' 8 .600EýC0! 2. 93000(E+J(2 0. 00)000E+UU0
9 9 4.1i00401 2. 93(00+0- . 00E+0

453' LOCATIONS OF 190010 AVAILABLE AP REQUIRED TO MAdKE A NEW MA.STER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR. PROBLEM HAVE RONDARENKO FACTOR DATA- "O5AM1 WILL COPY FROM LOGICAL 11 TO LOGICAL I

COPY 1001 H00DROGEN FROM LOG 11 TO LOG 19 BONDAPEN1IO TPIGGER 0

COPY 1001 H 0DROGEI0 FROM LOG 18 TO LOG 1 BOIIDAREIKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 19 TO LOG I BON9EKIENNO TRIGGER 0

NAC International 6.6.9-13



NAC-LWT Cask SAR
Revision 42

November 2014

COPY

GO0ry

COPY

COPY"

COPY

COPY

COPY

COPY

-OpYý

CopY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

cory

COPY

COPY

COPY

COPY

COPY

COPY

COPY

1001 HYDROGEII

1001 HYDROGEII

1001 HYDROGEN

FROM LOG 18 TO LOG 1

FROM LOG 16 TO LOG I

FROM LOG 18 TO LOG I

1001

6012

0011

601R

8016

6010

8616

8016

6016

8816

8016

14000

24304

25055

26304

28304

40000

82000

90232

92235

92235

92235

02220

92238

02230

HY0DROG6E FROM LOG 10 TO LOG

CARBON-I' FROM LOG 11 TO LOG

CARB00-12 FROM LOG I0 TO LOG

CARBO11-I2 FROM LOG 18 TO LOG

OXYGEN-iR FROM LOG 11 TO LOG

OXY01GE-1 FROM LOG 10 TC' LOG

OXYGEN-16 FROM LOG 18 TO LOG

OXYGEN-E1-I FROM LOG 1S TO LOG

OXYGEN -I6 FROM LOG 18 TO LOG

OXYGEN-16 FROM LOG 18 TO LOG

O0:YGEIN-16 FROM LOG 10 TO LOG

SILICON FROM LOG 11 TO LOG

C0 1191 WT SS-20 FROM LOG 11 TO LOG

MANGAI1E2E-55 FROM LOG 12 TO LOG

FE 1192 WT SS-30 FROM LOG 11 TO LOG

NI 2190 WT SS-30 FROM LOG 11 TO LOG

ZIRCONIUM FROM LOG 11 TO LOG

PB 1200 2118CGP FROM LOG 11 TO LOG

THORIUM-232 FROM LOG 11 TO LOG

UPA!JIIUM-235 FROM LOG 11 TO LOG

GURJl1UM-235 FROM LOG 18 TO LOG

UPGIIIUM-235 FROM LOG 18 TO LOG

UPAI41tM-238 FROM LOG 11 TO LOG

UPRAIIUM-Y38 FROM LOG 10 TO LOG

URPAIIUIM-Y3 FROM LOG 10 TO LOG

BONDAREIRKO TRIGGER 0

BO0DARENKO TRIGGER 0

BOIIUARENKO TRIGGER 0

BO'DARENKO TPIGGER I0

BONDARENKO TRIGGER 0

BOtIIARENRO TPIGGER 0,

BOOIDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BOOIOARENKO TRIGGER N

BONADARENKO TRIGGER 0

BOIJDA80EIKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

RONDARENKO TRIGGER 0

BOIDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENRO TRIGGER 0

BONDARENKO TRIGGER 0ý

BONDARENKO TRIGGER 0

BOHDARENKO TRIGGER 0

0
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRPARY
BASED 011 EODF-B VERSION 4 DATA

COMPILED FOR IRC 1/27/89
LAST UPDATED

L.M.PETRIE - ORNL
TAPE ID 4321
[UMBER OF NEUTEON GPOUPS 27
FIRST THEPR4AL GROUP 15

TABLE OF CONTENTS
HYDROGENI EBDF/B-IV lAT 126/THPI1I]0U2
HYDROGEN4 E IDF/E-IV MAT 1269/THP9-1UO
HYDROGEN E1DF/B-IV MAT 1269/TH9P1100
HYDROGEN ElIDF/B-IS L.T 1209/THPI-I100
HYDROGEN EIDF/B-IV MAT I269/TH8IIIUUD
HYDROGEN ENDF/B-IV MAT 1269/THP34100U

CARBON-12 EIDF/B:-IV MAT 1574/THPMI065
CARBON-12 ElDF/B-lV MAT 1274/THRJIS065
0YYXGEN-16 ElIDE/-IV MAT 127r"

.:IYGEN-16 ENDF/B-1V HAT 1270
GSGEN-l6 ENDF/B-IV MAT 1276
OUYGEN-56 ENDF/B-IUV MAT 1276
OXYGEN-l6 ENDF/B-IV MAT 1276
OXGEN-I6 ENDF/B-IV MAT 1276
SILICON ENDF/B-IV MAT 1194

CR 1191 WT SS-304( /EST) P-3 2936 SP=5+4(42375)'
PANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304 11/EST) P-3 953K BP=5+4 42375)'
NI 1190 WT SS-304(1/EST) P-3 2'93K SP=5+4 42375)

ZIRCONIUM ENDF/B-IV MAT 7141

PB 1288 218NGP 042375 P-3 ?93N
THORIUMI-232 ENDF/B-IV MAT 1296
URANIIUM-235 ENDF/B-IV MAT 1261
UDPAOIUM - 35 ENDE/B-IV MAT 1261
UPRAIIUM-238 ENDF/B-IV MAT 1262

U, A]I8IUM-23R ENDF/B-IV MAT 1262

08/12 /94

rUMBER OF NUCLIDES
WRISER OF GAMEA GROUPS

LOGICAL UNIT

UPDATED 08/12/94
UFDATED 08/12/94
UPDATED 08/12/94UPDATED 04/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/NI
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/1D/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
I D
ID
ID
ID
ID

ID
ID
ID
ID
ID
ID
ID
ID

26

1001001

4001001
50011001

7001001
9001001

3i) 0(10121 u0 612
1000016

I3(106 01630,U8016
4008016
5009016
7000 16
9008016
3014000
8024304
8025055
8026304
U8'72304

1040000

309U232
1092235
3 ( 2'235

1(92238
3092238

TAPE COPY USED 0 I/O'S, AlID TOOK 5.17 SECONDS
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PROGR055 VERIFICATION INFOP.PSATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGR-AM: 000002

.... CREATION DATE: 09/28/95

VOLUME: Eng

LIBRARY: M:\SCALE43\WIN NT\EXE

PRODUCTION CODE: NITAWL

VERSION: 3.0

.JOBIJAME: SCALE-PC

DATE OF EXECUTION: 05/16/03

TIME OF EXECUTION: 11:02:33
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-IQ ARPAY HAS 1 ENTRIES.

"0 APREA HAS ENTRIES.

IS AREAS HAS I ENTRIES.

SELECT bE NUCLIDES FROM THE MASTER LIBRARY ON LOGICAL 1
0 NUCLIDES FROM THE WORKING LIBPARY 1ON LOGICAL 2
S NUCLIDES FROM THE WORKING LIBFRARY ON LOGICAL 3

TO CREATE THE NEW WORNING LIBPARY ON LOGICAL 4

6 RESONANCE CALCULATIONS HAVE BEEN REQUESTED
-I OUTPUT OPTION FOR AMEP FOPJRATTED CROSS SECTION DATA

201 MAXIMUM] NUMBER OF RESONANCE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STD'RAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

SQ ARRAY HAS SG ENTRIES.

3Q AREAY HAS 90 ENTRIES.

40 ARRAY HAS 26 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE 26
NUMBER OF NEUTRON ENERGY GROUPS 21
FIRST THERMIAL NEUTRON ENERGY GROUP 15
NUMBER OF GAHORA ENERGY GROUPS 0

SIRECT ACCESS UNIIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1680 WORDS

-ESRN TAPE 4321
SCALE 4.2 - T7 GROUP NEUTRON GROUP LIBRARY

BARED ON ENDF-B VERSION 4 DATA

COMPILED FOR NBC 1/27/89
LAST USDATED

L.M. PETRIE - ORNIL

08112/9I

NUCLI DES FROM ISDRN TAPE
I HYDROGEN ENDF/B-IV MAT 1269/THPR.1002
S HYDROGEN ENDF/B-IV MAT I269/TH.M1002
2 HYDROGEN ENDF/B-IV MAT 1269/THR.E1002
4 HYDROGEN ENDF/B-IV MAT 1269/THRMI002
5 HYDROGEN ENDF/B-IV MAT I269/THR.M1I02
E HYDROGEN ENDF/B-IV MAT I269/THRMI002
7 CARBON-I2 ENDF/1B-IV MAT 1274/THRMI065
8 CARBON-I2 ENDF/B-IV MAT 1274/THP.MI065
q OYGEN-i6 ENDF B-IV MAT 1276

iN OXYGEN-16 ENDF/B-IV MAT 1276
1 OXYGEN-16 ENDF/B-IV MAT 1276

12 OXYGEN-16 ENDF/B-IV MAT 1276
13 OXYGEN-1l ENDF/B-IV MAT 127;
13 ONYGEN-I ENDF/B-IV MAT 1276

1 S SI LICOI ENDF/B-IV MAT 1194
IF CR 119I WT SS-304(1/EST) E-3 293K SP=5-4(42375)'

17 ANGAIJESE-55 ENDF/B-IV MAT 1197
lý FE 1192 WT SS-304(1/EST) R-3 293K SP=H+4(42375)
19 NI IR90 WT SS-304(1 /EST) P-; 293E S=5+4 (42375)
:0 ZIRCONIUM ENDF/B-IV MAT 7141

-1 PB I2-8 218NGP 042370 P-3 293K
22 THORIUM-232 ENDF/B-IV MAT 1296
23 UPRANIUM-235 ENDF/B-IV MAT 1261
2 Up.AIU554-235 ENDF/B-IV MAT 1261

5 URJJ'IIUM-S38 ENDF/B-IV MAT 1292
5 URA11 IUM-238 ENDF/B-I V MAT IL26

HYDROIGEN ENDF/B-IV MAT 1269/THFI41US2 U)

HYDROGEN E)IDF/B-IV I-AT 1.2.9/THP11''102 U)

HYDROGEN ENDF/B-IV MAT 1269/THRN11552 U)

HYDROGEN ENDF/B-IV MAT 1269/THRMIBS02 U)

HYDROGEN ENDF/B-IV PIAT I69/THR.MII10 U)

Hi DRD5GE5 ENIDF/B-IV MAT 1269/THPl1002 U)

CAPBON-12 EIIDF/B-IV MAT 1574/THRFI'06YO U)

C.REOyI-12 ENDF/B-IV MAT 1274/THPM1R 05 U

OXYGE11- I0 ENDF/ B-I V MAT I276 U)

NAC International 6.

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/I2/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/04
UPDATED SN/2/9O/

UPDATED 08/12/94
UPDATED 08/1S/94
UPDATED 08/12/94

SEDATES 00/12/RI
UPDATED 08/12/94
UPDATED 00/12/H4

UPDATED 09/12/94
URDATED OR/IS/RI
URDATED 08/1S/R4UPDATED 08/I2/9R
UPDATED SN/1S/94
UPDATED S8/121/9
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/90

UPDATED 06/ 1/I 4sls

UPDATED 08/10 I/94

S UATED A0/15/9R 4001001

PROCESS NUMBER 1007 IS

DATE P 0 T/12/RI 9001001
PROCESS NUMBER 1057 19

POATED 08/12/4 71001001
PROCESS NUMBER 1007 IS

PDATED 06/12/14 9001001

PROCESS ITJMBER (1007 IS

PDATED 08/12/94 1001001
PROCESS NUMBER 1007 IS

PDATED 08/12/94 70001012
PROCESS NUMBER ]007 IS

1001001
3001001
4001001
5001001
700 100 1
900100I
1006012
300C!312
1008016

3'S08016
4008016
5008016

5230140
8024304
832 5055

6026304
H028304
1 41000
6062000
3090-32

14(92235
3092235
1 ('R2220

3002230

TEMNEPEATURE-
AT TEMPERATURE-

TEMPERATURE=
AT TEMPEE.TUEE-

TEMEFEPaTURE-
AT TEMPEFATUFE-

TEMPEPRATUSE-
AT TEMPERATURE-

TEMPERYATURE-
AT TEMPEPATURE=

TEMPEPRATURE-
AT TEMPERkTURE-

TEHPEEATUIRE-
AT TEMFER.ATURF-

23 .00
2Y3. 00

20q3.00
,93.S0

2-3. 00
2q3. '70

293.00
203.(00

293 . '00

297.(00

203.00

203.001

203.00

PDATED 08/1:/Y4 3s06ul TEMPEFATUEE-
PROCESS NUMBER 1007 IS AT TEMPEFATURE:

PDATED 08/12/94 1008011 TEMPERATURE
PROCESS NUMlBER 0007 1S AT TEMPEPJSTUFEE

;.9-18
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OX'OGEN-16 EIDF/B-IV MAT 1276

ON'TGEIH-16 ZHDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

OXYOGEN-IC ENDF6/B-IV MAT 1276

OE-YGEO-I6 ENDF/B-IV MAT 1276

SILICON EIJDF/B-1V MAT 1194

CR 1191 WT SS-304 (1/EST) P-3 293K SP=5+4 (42375)

MANGANIESE-55 ENDF/B-IV MAT 1197

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAP, IS

:ESOIAOJCE DATA FOR THIS NUCLIDE

November 2014

UPDATED 08/12/94 3006616
PROCESS NUMIBER 1C-07 IS

UPDATED O6/12/94 400ý16
PROCESS NUM4BER 1007 IS

UPDATED 08/12/94 5006016
PROCESS NUM4BER 1007 IS

UPDATED 08/12/94 7060616
PROCESS NUMBER 1007 IS

UPDATED 08/12/94 9008016
PROCESS NUMBER 1007 IS

UPDATED 08/12/94 3014000
PROCESS NUMBRER 1007 IS

UPDATED 08/12/94 8024304
PROCESS NUMBER 1007 is

UPDATED 08/12/94 6625L55

). 0 0 0OE+ 0 I

TEMPERATURE=
AT TEMPERATURE=

TEMPERATURE=
AT TEMPERATURE=

TEM PEPA.TUPE=
AT TEMPERATURE=

TEMFERATUPE-
AT TEMPEP-ATURE=

TEMPERPATURE=
AT TEMPERATUOE=

TEMPERATURE-
AT TEMPERATURE=

TEMPERATURE=
AT TEMPERATURE=

T EM RE PAT URE =

293. O0
293.00

293. 50
293.00

293.00
293. 6H'

293.00
293.06

293. 00
293.00

293.00
6. 05

293. 060
293.00

293.00

MASS NUMBER (A) 54 .466 TEMPEPATURE(KELVIN) = 293.L0U

POTENTIAL SCATTER SIGMA 2.590 LUMPED NUCLEAP DENSITY = 1.7363295E-03

SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = O.O0OOE-OS00

INNRIER, RADIUS = 0.010000E+10S DANICOFF CORRECTION (C) - 0000)CIOOE+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODEP.ATOR-I 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E+02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55_.925 SIGMA(PER ABSORBER ATOM)= 1.2557599E+u2

MODERPATOR-2 WILL BE TREATED BH THE NORDHEIM INTEGPRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING-1.006O0

GROUP RES ABS RES FISS RES SCAT
8 -5.515785E-04 O.5 00000E+06 -3.944190E-01
9 -2.797903E-03 0.OO0000SE+0 -3.293471E+10

10 -3. '91452E-01 O.SOSSOOE+)0S -3.810862E+01
11 -2. E80562E+I0S 0. 00000E+00 -1. 159996E+02

EXCESS RESOJA.NCE INTEGRALS

RESOLVED

ABSORPTION 3. 33719E÷06
FISSION 0. 00OOOE+0U6

FE 1162 WT SS-304(1/EST) P-3 292: SP=5+4(42375)'

NII 1190 WT SS-304 (1/EST) P-3 -93K 3P=514(42375)'

ZIRCONIUM ENDF/B-IV MAT 7141

PB 12'8e 218NIGP 042375 P-3 293K

PROCESS NUMBER 1U17 IS AT TEMPERATURE=

UPDATED 18/12/94 0326304 TEMPEPATURE=
PROCESS NUMBER 1067 IS AT TEMPEPRATURE-

UPDATED 08/1]/94 8026304 TEMPEPATURE=
PROCESS NUMBEP 1007 IS AT TEMPERATU.E=

UPDATED 08/12/94 1040006 TEMFERATURE=
PROCESS NUMBER 1007 IS AT TEMFERATURE-

UPDATED 08/12/94 6082600 TEMPERATURE-
PROCESS NUMBER 1007 IS AT TEMPEPATURE=

23. )11

293.00

29300

293,.00

293.00

293.150
293.00

293. CC0
293. 00

293.1'STHORILUM-279 ENDF/B-IV MAT 1296 UPDATED 09/12/94

GEOMETRTY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS S.OSS0E+O0

RESONANICE DATA FOR THIS NUCLIDE

MASS NLUMBER (A) 230.040 TEMPERATURE(KELVIN)

POTENTIAL SCATTER SIGMA = 10.150 LUMPED NUCLEAR DENSITY

SPIN FACTOP (G) = 666. 678 LUMP DIMENSION (A-BAR)

INNER RpADIUS = 0. 505600C6E+0S DAI4COFF CORRECTION (C)

THE ABSORBER WILL BE TREATED B, THE ((OSDHEIM INTEGRAL METHOD.

MASS OF (.IODERATO6-1 I . '00e SIGMA(PER ABSORBER ATOM)=

MODERFTOVP-1 WILL RE TREATED BY THE NORDHEIM INTEGRAL METHOD.

3090232 TEMPERATURE=

S28.U00

= 5.3153303E-04

S6. 0000OOSSE+01

O.o00n6n0nE+00

5.5601600E+03
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MASS OF MODERATOR-Y - 13.617 SIGMAIPEO ABSORBER ATOM)= 5.P951794E162

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A O-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP III CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=I.00000

GROUP RES ABS RES FISS RES SCAT
9 -. 5377U6E-03 SSO000OSE-o0 -1.274133E-02

15 -9.518421E-2 S. 0SOSOE+00 -S. ISH00160E-01
1I -1.724563E+00 0 000.00OE+BS -2.28431(E,00
12 -5.948936E+00 0.000000E+00 -9.034661E+00
13 -1 . I 6P35E+-4I 0. OD000SE+S0 -1. 439534E+00

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 5. 75991E+01
FISSION 0. BOU00E+)0

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UDHI1IUM-235 ENDF/B-IV MAT 1261 UPDATED S0/12/94 1092135 TEMPERATURE:

GEOMETRY HAS SEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000nE+÷0

RESOSANICE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 233.025 TEMPERATURE()ELVIN) - 93.BBS

POTENTIAL SCATTER SIGMA - 11.500 LUMPED NUCLEAR DENSITY - 2.7220073E-04

SPIN FACTOR (G) = 15171.1010 LUMP DIMPENSION (A-BAR) - 0.UUUS0000E+0S

INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) = 0.0000000E+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 1.008 SIGMA(PER ABSORBER ATOM)= 4.1345737E+03

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 . BH7 SIGMA(PER ABSORBER ATOM)- 5.22599181+02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANICE MATERIAL WILL BE TREATED AS A 5-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDIGI-l.00000,

CROUP RES ABS RES FIBS RES SCAT
12 -. E 5605E+0S0 -_9.584369E-01 -4.085827E-02
13 -5.2H6661E+61 -2.581354E+00 -1.213858E-SI
14 -3.760349E+BS -2.255217E+00 -2.8H0613E-03
15 -1.919643E-04 -1. 45094006-04 1.329683E-06

EXCESS RESONANICE INTEGRALS

RESOLVED

ABSORPTION 2.15936+02
FISSION I. 2668E+01

PROCESS NUMIBEP 1007 :S AT TEMPEFRATURE=

UPBASIUM-235 EIIDF/B-IV MAT 1261 UPDATED 03/12/01 3002235 TEMPEPRATURE=

293.00

293.00

293. On

293.0CI

GEOMETRY HAS BEEN YET TO HOMOGENEOUS AS LBAB. IS 0.O000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) - 233.025 TEMPERATURE()ELVIN) 293.00U

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY - 5.11F5749E

SPIN FACTOR (G) - 15171.100 LUMP DIMENSION (A-BAR) = 0.05100000E

INNER RADIUS - .o00000001E00 DANCOFF CORRECTION (C) = 0.000uu00E

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 1.008 SIGMA(PER ABSORBER ATOM)= 2.6596197E+04

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 13.920 SIGMAIPER ABSORBER ATOM)= 6.2625ROIE+03

MODERATOR-2 WILL BE TREATED BY THE NIORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTIOII OF LU.II IS CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING-I.5Uu00

GSOUF PES A•S RES FISS RES SCAT
12 -2. 34C,56(E - -1.438801S-0I -6.240554E-03

E-05

E+00

E+00
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1S -S.441902E-01 -4.16556E-S1 -1.H1E470E-512
1 -. 930262E-S0 -2.w55 17E-01 -. 437619K-O3

1 5 -6.45016E-05 -4.-7546152E-_S0 3. 7USRRE-CEYS

EYCESS RESONANICE INTEGRALS

RESOLVED

ABSORPTION 2.26r514E'52
FISYTOII- aK34S45E D _2

PROCESS NUM,1BER 1,]17 13 AT TEMSEPATUFE-

263.00UpRJIIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 I002213&

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS S.OSO0E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 23.006 TEMPER.ATURE(KELVIN) 29

POTENTIAL SCATTER SIGMA = 10.59q LUMPED NUCLEAR DENSITY = 1.09

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 0.0'

INNER RADIUS = U.SUSO0O0E+00 DANCOFF CORRECTION (C) 0.00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODEPATOR-I = 1.008 SIGMA(PER ABSORBER ATOM)= 1.027286

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGPRAL METHOD.

MASS OF MODERATOR-2 = 2-.105 SIGMA(FER ABSORBER ATOM)- 1.104771

MODER-ATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANICE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME RFACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=.1.00000

GROUP RES ABS RES FISS RES SCAT
H -5.E70995E-S03 O. DOD00E+0 -6.271562E-52

IS -2.5 81614E-01 -_1.776290E-06 -1.H05436E+SN
11 -5.712295E+00 O.0 000SoE+S0 -1.70486HSE*1
12 -3. 200957E+01 0. O0S0CIE+SO -3. 853433E+1
13 -4. 122983E+01 D. 01-,00E+DO -1. 36831E+01
14 -7.892720E+01 D. nS0SD0E00 -4.61.881HE-+0
15 -5.014865E-08 0."DUOODE+00 9.319-2q6E-o8

EXCESS RESONANCE IBTEGRFALS

RESOLVED

ABSORPTION 8.14181EU01
FISSION 5.30689E-04

TEMPEPATUPE=

23.0)0

55411E-,)3

'SS0SSE+00

60E+03

9E+02

PROCESS NUIMBER 1007 IS AT TEMPEP-RTURE-

UP-AilIUM -3- ENDF/B-IV MAT 1i2r UPDATED 08/12/94 30192220 TEMPERATURE=

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMRER (A) = 236.006 TEMPEPLATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 3.7187583E-,0

SPIN FACTOR (G) = G56.527 LUMP DIMENSION (A-BAR) = U.0006.000E+-

ININIER. RADIUS = 0. 0505:CIO SE+050 DAPSCOFF CORRECTION (C) = ,). 000006E-+0S0

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODEPRATOR-S = 1.600 SIGPIA(FER ABSORBER ATOM)- 3.6593247E+05

MODEPR.TOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

SASS OF MODEPATOR-2 = 13.944 SIGMAL(PEP ABSORBER ATOM)= 8.6317188E+04

MODEPRATOP-2 WILL BE TREATED BY THE JOBEHEIM INTEORSPIL METHOD.

THIS RESOINAINCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS PES FISS RES SCAT
9 -1.45 e556E-05 0. OSOSnOE+O0 -I.7044482E-SS

10 -H. 67H175E-04 -4. JRYS82E-SH -6.30416 lE-O3
11 -5. nH2458E-S2 0. E00 _]-E+ 02 -1.043915E-i1
12 -5.560513E-01 0. 005000OS+0 -6. 064960Y-O1

12 -6. 591141E-S1 S.0UO05K-5SC -2. Y16093E-01
14 -1.C0499ES 0 L0. )00011E-SO -0. 417520E-62
15 -3.734067E-05 0.0. LIYtc'SOEU 1 93202-4 IE-A'S

EXCESS RESONANCE INTEGRALS

903. 5

293. 00
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RESOLVED

ABSqoSpTWNo 2. 70r321EoS
FISSION. 5. 33689E-04

PROCESS NIUMBER 1007 IS AT TEMPEPRATURE= 293.00
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THI S "" OANI WORKINIG TAPE WAS CREATED' 05/10,/103 AT 11:02:27
THE TITLE O F THE PAR EIITUCASE IS AS FOLLOWS

SAE.2-27 GROUP NEUTRON GRO UP LIBPARY
OASES 011 ENOF-S VERSION 4 DATA

C-OMPILED FOP OIPT 1/27/HP9
TAPE ID 4321
MR-IBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
HYDROGEN ENDF/0-IV MAT 12H9/THPR-i DO12
HiDROGENI ESDF/B-IV MAT 1269/TH9P1I002
HYDROGEN ESDF/B-IV MAT 1269/THRMSS002
HYDROGE, EiDF/B-IV bAT 1269/THR-IIO5.2
HY"DROGEN ESDF/B-IV MAT 1269/THPR41002
HYDROGEI ENDF/B-IV MAT 1269/THSMO1-2
CARBON-12 ENDF/B-IV MAT 1274/THP41S065

CARBON-12 ENDF/B-IV MAT 1274/THRM1065
OXYGEN-1r ESDF/B-IV MAT 127r
OXYGEII-Ic ENDF/B-SV MAL.T 1176
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 127F
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-1R EIDF/B-IV MAT 1270
SILICON ENDF/B-IV MAT 1194

CO 1191 WT SS-304(I/EST) P-3 293K SP=5+4 (42375)'
MAUIGAlIESE-55 ENDF/B-IV MAT 1397

FE 1192 WT SS-304 (/EST) P-3 2-93 SP=D5+4(42375)'
N1 1190 WT SS-304 (1/EST) P-3 23K SP=5+4 (42375)'

ZIRCONIUM END/B-_IV MAT 7141
PH 1288 218NGP 042375 P-3 293K

THORIUM-D3D ENDF/B-IV MAT 1296
UPRAIIIUM-235 ENDF/0-IV MAT 1261
UrANIUM-D3D ENDF/B-IV MAT 1261
URANIUM-238 ENDF/S-IV MAT 126.
UPANIIUM-238 ENDF/B-IV NAT 1262

I(DMBER OF NUCLIDES
t0390ER OF GCAbIbA GROUPS
LOGICAL GUIIT

UPDATED D8/12/,4
UPDATED 08/1H/c4
UPDATED OH/i /"94
UPDATED 08/12 /4
UPDATED D8/1'/94
UPDATED 0H/i /94
UPDATED 08/1i/94
UPDATED 08/19/,4
UPDATED 08/19/94
UPDATED 08912/54
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 018/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/1-/P4
UPDATED 08/1D/A4
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/12/PA
UPDATED 08/12/04

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
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I S
ID
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ID
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I D
ID
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I D
ID
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IND
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I D
I D
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T 6
0
4
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3001001
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5001 00'1
70: 1002
q001001
1U06012
300)012
100 80]r
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7009010
90000161
301400:0
H024 304
HO? 5055
90203:)4

1040000
0020:11:
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14 (92230

7092238
1(92239

301:9023

TAPE COPY USED 0 I/O'S, AID TOOK 0.11 SECONDS
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.. PROGRSAM VERIFICATION INFORIATION"

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRA1M: 000009,

CREAATION DTE: 03108/9655

VOLUME: Eng

.LISBAR Y: N: \SCALE43\WINNT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

1JOEAMEB: SCALE-PC

DATE OF EXECUTION: 05/16/03

TIME OF EXECUTION: 11:02:37
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LWT WITH GA IFM1

.... NUMERiC, PAR-METERS

TME MAL.IMUM PROBLEM TIME (MIN) ......

TEA TIME PEP GENERATION (MIN) 5.00

GE1 NUMBER OF GENERATIONS 803 -,

NPG NUMBER PER GENEPATION 1000

ISK NUMBER OF GENERATIONS TO BE SKIPPED 3

* BEG BEGINNING GENERATION NUMBER 1

RES GENEPATIONS BETWEEN CHECKPOINTS 0

•* XI D NUMBER OjF EXTRA 1-D CROSS SECTIONS I

NBK NEUTRON BANEK SIZE 1025

XNB EXTRA POSITIONS IN NEUTRON BANK 0

IIFB FISSION BANlK SIZE 1000

IFB EXTRA POSITIONS IN FISSION BAlNK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOP RUSSIAN ROULETTE 0.3333

RHD STANTING RAN.DOM NUMBER BB837100001

1NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

IlLS LE1NGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES
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LWT WITH GA IFN ...

...... LOGICAL PAPRB-IETERS

FL:.

SMU

MNU

CKU

FMU

MKH

CKH

FMH

HHL

XS2

'AP

PHI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOP. K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT PISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRIlNT 1-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES I PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YES

JO

NO

JO

NO

J.O

110

NO

110

NO

NO

NO

110

110

NO

NO

NO

NO

FLT

FDN

NUB

MKP

CKP

FI4 P

MICA

C KA

4MA

HAL

PAR

GAS

PAH.:

PWT

PGM

BUG

TPK

PLOT PICTURE MAP(S) 110

COMPUTE FISSION DENSITIES NO

COMPUTE NU-BAN, K AVG FISSION GROUP YES

COMPUTE MATRIX N-EFF BY UNIT LOCATIONI IJO

COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO

PRINT FISS PROD MATRIX BY UNIT LOCATION NO

COMPUTE MATRIX K-EFF BY ARPAY NLUI=ER NO

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER NO

PRINT PISS PROD MATRIX BY ARRAY NUMBER NO

COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO

PRINT FIS. AND ABS. BY REGION NO

PRINT FAR BY GROUP NO

PRINT `SEC-ALBEDO CORRELATION TABLES NO

PRINT WEIGHT AVERAGE ARRAY NO -

PRINT INPUT GEOMETRY NO -

PRINT DEBUG INFORMATION NO

PRINT TRACKING INFORMATION NO

.. •÷ ****•*** •*÷* ***÷ ** ......... ,............. •...... *....... . . . . ÷ * * *. . . . . .÷ • . ÷ * * . . . .

PA4APETEF INPUT COMPLETED

........ 1) IO'S WERE USED PEADING THE PARAMETER DATA ........

...... DATA READING COMPLETED ....... .
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LWT WITH GA ISE

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION I

ALE

WTS

SKT

BIN

EST

LIB

14

-79

ES

16

95

95

4

10

D:\z]r\Lwt\GAIFM\Crit\DAMAGED\gaifm_I73psO0

1: \sca.e4 3\DATALIB\FT79F001

M: \scaleS3\DATALIB\FTNSF0N0

UNKNOWN

D: \zr\LwL\GAIFM\Crat\DAMlAGED\gaifm_l73psSu

D: \zjr\Lwt\GAIFI\Crst\DDAIAGED\gaifm173ps_0S

D:\zjr\Lwt\GAIFM\Crit\DAMAGED\gaifmI73pSE00

D:\zjr\Lwt\GAIFM\Crit\DAI4AGED\gaifm_173ps_00

UNKNOWN

UNKNOWN

MIXED CROSS SECTIONS

I1NPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INEUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPEP GROUPED DIRECT ACCESS

.SEC MIXING DIRECT ACCESS

........ •'S IO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMPX WORKING LIBPARY ON UNIT 4
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LHT WITH GA TEN

MIXING TABLE

NUMBER0 05 SCATTERING ANGLES 2
CR.OS S SECTION MES SAGE THRESHOLD =.E0

MIXTURE -
NUCLI DE
100S0 01

08/12/94
1006012

08/12/94
1008016

08/12/94
1040000

08/12/ 94
1092135

00/ 12/94

1092238
08/12/94

MIXTURE -
NUCLOI DE
3001 S0'0

08/12/94
3006012

08/12/94
3008 C0 16

C'8 / 12 / 94
3014000

08/12/ 94
3090232

09/12/94
3092235

08/12/91

3C92220
08/12/94

MIXTURE
NUCLIDE
4001001

08/12/94
4008016

08/12/94

MIXTURE -
NUCLI DE
50010C1

08/12/94
5008016

08/12/94

MIXTURE =
NUCLIDE

6 0882 SOM'c08/12/94

MIXTURE -
NUCLIDE
7001001

08/12/94
7008016

)R8/12/94

MIXTURE =
NUCLI DE
80 24' 4

08/12/94
8025055

09/12/94
80263C04

Q'e / 12 / 94
9028304

08/12/94

MIXTURE =
NUCLI DE
900 1(001

'0•/12 /94

9008016
08/12/94

ATOM-DENS.
5. 52 2,1KE-

1.08398E-04

2. 27549E-C0'

6.21447E-03

2.72201E-74

1.09554E-03

3
ATOM-DENS.

6.67692E-02

3.71616E-02

3.34727E-02

3.16038E-03

5.31533E-04

5.11657E-05

3. 7187E-C0

ATOM-DENS.
6.67692E-06

3.33846E-06

ATOM-DENS.
6.67692E-06

3.33846E-06

DENSITY(G/CC)
WGT. FRAC.

4.D3"59E-02

9.91110E-04

2 .77235E-C'1

4.31923E-01

4.87472E-12

1.98707E-01

DEIISITS (G/CC)
WGT. FRAC.

5.29324E-02

3.50179E-01

4.:2002E-01

6.96995E-02

9.'18483E-02

9.14366E-03

6.95152E-04

DENSITY(G/CC)
WGT. FPAC.
1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FAGC.

1.11927E-01

0.88n0740-01

1794
ZAI00

6000

48008

90000

92238

= 2.114
ZA

1 0 21

6000

91' 16

14C'00

900231

92235

92228

AWT
1. L077

12.0001

15.99104

91. 2196

235.0441

238.0510

46
AWT
1.0077

12. 0051

15.9904

28.0C853

232.4333

235. 0C4 41

238.0510

= 5.99817E-04
7A AWT

1001 1.0077

8016 15.9904

= 8.9q8l1E-04
ZA AWT

1401 1.0077

8016 15.9904

NUCLIDE TITLE
HYDROGENI ESSF,'B-IV MAT 1'69/THP8-11002

CARBON-12 ENDF/B-IV MAT 1274/THP311065

OXYGEN-E6 00DF/B-IV MAT 1276

ZIRCONIUM ENDF/B-IV MAT 7141

URpAN I U11-235 ENDF/B-TV MAT 1281

UPR.AIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
HYDROGEN ENDF/B-IV (SAT 1269/TH8.41002

CARBON-12 ENDF/B-IV MAT 1274/THRMIO065

OXYGEN-16 ENDF/B-IV MAT 1276

SILICON ENDF/B-1V MAT 1194

THOBIUUM-232 E01DF/B-IV MAT 1296

UPRAI1UM-235 ENDF/B-IV MAT 1261

UPJT I1M -238 ENDFiB-IV MAT 1262

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/TH8M1502

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THP.M1002

OXYGEN-16 ENIDF/B-IV MAT 1276

NUCLIDE TITLE
PB 1298 218NP 042375 P-3 2920

NUCLIDE TITLE
HYDROGE8 ENDF/B-IV MAT 1269/TH8M5002

OXYGEN-16 E0DF/B-IV MAT 1276

NUCLIDE TITLE
40 1191 WIT SS-304(1/EST) P-3 293K SP=54(4(1375)

MANG)0N0ESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-204)1/EST) P-3 2936 S0=544(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K 8P-5+4(42375)

NUCLIDE TITLE
HYDROGEN ENDE/B-IV (SAT 1269/TH80M2002

OXYGEN-16 ENDF/B-IV MAT 1276

U2I'ATED

UPDATED

UPDATED

UPDATED

UUDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UEDATED

UPDATED'

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

U3 F [AT E D

UP EFATE D

UPDATE[,

0
6 DE)SITY(G/CC) = 11.344

ATOM-DENS. WGT. FSAC. ZA AWT
3.296.90E-02 1.30'1:" E 1CC: 82020 20.7.2100

7
ATOM- -DE1r.

6.67692E-06

3.33846E-06

8
ATOM-DENS.

1.7428CE-01

1.73633E-03

5. 93579E-C'S

7.72070E-0 3

9
ATOP-DENS.

6.67692E-02

3.33846E-02

DENSITY(G/CC)
WGT. FRAC.
1.119270-C')

8.881,74E-01

DENSISTY (G/CC)
WGT. SFAC.

1.9I0900r)E-01

I . 91qý99E -0 2

).99817E-04
AWT

1001 1.4077

8018 15.9904

- 7.920,
Z A

24 C' C

25055

AWT
51. 9957

54 .9379

55.0447

58 . "072

8.950C'OCE-.'' 1680C00

9.550UOE-02 '8)000

DENSITY (G/CC)
WGT. FPAC.

1.19127E-S1

5.88074E-01

= 0.99817
ZA AWT

1001 1. 0077

8016 15.9904

300C'1 '3111

4 C' C') 0 1

7001001

130 '10012
3006012
3C(40601 1

HYDROGEN
HYDROGEN

H'IDROGEN

HYDROGEN

C0 ['6 C- 12
CARBON - 12

OXYGENI- I G

ENDF/B-IV MAT 12K9/THP.M,102
ENDF/B-lV MAT 1289/TH81.1 508?
ENDF/8-IV (SAT 1269/THP.4M1002
ENDF/B-IV (SAT 1269/THPR1002
E05,F/B-IV (SAT 1269/THR91002
EN81F/B-IV MAT 1269/THRM1452
ENDF/6-IV MAT 1274/THRB1'i65
ENDF/B-IUV MAT 1274/THP.MI065
ENDF/B-IV MAT 1276

UPDATES 08/12/94
502DATED 00/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UP EATF' D t/12/04
UPDATED e9/12/94
UPDATED 08/12/94
UPDATED 00/12/54
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3008016 OXiYGEN-16 ENDF/B-lV MAT 1276 UPDATED 08/12/94
40)801C6 OXYGEN-16 ENDF/B-IV MAT 127E UPDATED 08/12/94
5008016 0 j1;YGEN-]6 E:DF/B-IV MAT 1276 UPDATED '0/12/1 4
710 016 OG;YGEI-1r EINDF/B-IV MAT 1276 UPDATED 06/12/04
9008016 OXYGElI-Ir EUDF/B-_IV MAT 1276 UPDATED 08/12/94
30114000 SILICON ENDF/B-IV MAT 1194 UPDATED 08/12/94
:m143i_4 CR 1191 UT _0-304{(/EDT) 0-3 213K SP=5+4142275)' UPDATED ''1/12/04

0295055 MAI1GAIESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94
6026304 FE 1192 WT SS-304(1/EST) P-3 2936 SP=5+4(42375)' UPDATED 08/12/94
6020-34 NI 1180 WT SS-304(I/EST) P-3 263K SP=514(42375)' UPDATED 06/12/`4
S1oi0oo: I IPCO3IU1-I ENDF/B-IV LtO.T 7141 UPDATED 008/12/94

6012000 PR 1288 2IINGP 042375 P-3 293K UPDATED 00/12/94
3090232 THORIUM-232 ENDF/B-IV MAT 1296 UPDATED 08/12/94
1092235 URANIIUM-235 EUDF/B-IV MAT 1261 UPDATED 08/12/04
30193235 URAIIIUM:-2365 END/B-IV MAT 1261 UPDATED 268/12/D4
1093238 URANIUM4-234 ENDF/B-IU MAT 1362 UPDATED, 06/12/94
3692238 URA141UM-238 ENDF/B-IU MAT 8262 UPDATED 08/12/94

2 TPRADI.SEFERS FOR MIXTURE I WERE CORRECTED FOPR BAD MOMENTS.

2 TPRAN4SFERS FOR MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.

2 TPAIISFERS FOR MIXTURE 4 WERE CORRECTED FOR BAD' MOMENTS.

2 TRANISFERS FOR MIXTURE 5 WERE CORRECTED FOR BAD MOMENTS.

2 TRANISFERS FOR MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 9 WERE CORRECTED FOR BAD MOMENTS.

........ 0 I0'S WERE USED MIXING CROSS-SECTIONS ....

1-) CROSS SECTION ARRAY ID NUMBERS
1 2052 1452 27 18 15016

........ 0 IO'S WERE USED PREPARING THE CROSS SECTIONS ...

KEIJO MESSAGE lUMBER K5-222

KENO MESSAGE NIUMBER K5-222

KENO MESSAGE NUMBER K5--22

KENO MESSAGE NUMBER R5-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222
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LWT WITH GA 1I1

....... ADDITIONAL INFORMATION I*.1*1

NlUMBER OF ENEPGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

N1O. OF SCATTERING ANGLES IN XSECS

EIITRIES/NEUTRON IN THE NEUTRON BANE

ENTRIES/NEUTROGI IN THE FISSION BANlK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY PEGIONS USED

LARGEST GEOMETRYi UNIT NUMBER

LARGEST ARRAY NUMBER

10

17

1

U

15
IS

15

5
15

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

INUMBER OF UNITS IN THE GLOBAL I DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAX.IMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARPAY NESTING LEVEL

110

NO

2

U

YES

NO

0H

+5 BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONlDITION MIR

+1. 1Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR
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. . .. ................. - ....... ... .. . . . .......................... *..................LWT WITH CA IFM

.... . .SPACE ARID SUPERGROUP INFORMATION.

11) 01)001) WORDS IS THE TOTAL TPACE AVAILARLE.

30617 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

69383 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99?96 WORDS OF STOP-AGE ARE AVAILABLE FOR CONISTRUCTING THE SUPERGROUPS.

69323 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1022 WORDS ARE NEEDED FOP THE LARGEST GROUP.

31855 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

43309 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUH WITH ONE SUPERGROUP. ..

43680 WORDS OF STOPAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING XSEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 2591 5 12632

........ 0 IO'S WERE USED IN SUFERGROOUPIG ........

...... .. 0 IO'S WERE USED LOADING THE DATA ........
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REG I ON

LWT WITH GA IFM

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
BUM IN

UNIT I

TRIGA/RERTR FHU - NO BASKET

1 CYLINDER

-CYLINDER

2CYLINDER

4 CYLINDER

1 1 RADIUS = 5.0927 +Z = 28.000 -Z = -2P.000

8 1 RADIUS = 5.3975 +5 = 28.0001 -Z = -28.000

4 1 RADIUS = 5.7277 +Z 28.=00 -Z = -28.010

8 1 RADIUS = 6.0325 +0 = 28.000 -Z = -28.000

CENTERLINE IS AT

CENTERLIIIE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

. '= IY'YS0

= 0 . 00000

.N = S.0SYNOD

0.005000

5. 00000

0.00000

UNIT 2

HTGR FHU - NO BASKET

1 CYLINDER 3

- CYLINDER 8

3 CYLINDER 4

4 CYLINDER 8

I

l

1

1

RADIUS =

RADIUS =

RADIUS =

PADIUS =

5.7277

6.032 5

6.3627

t. 6675

+Z

+Z

+Z

+Z

= 28.000

= 28. 000

= 28.000

= 28.000

-Z -2R.000

-Z = -28.00o

-Z = -28.000

-Z = -28.00

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X= .00000

X0.000

X= 0.00000

= 0.00000

Y

Y

Y

Y

0. N00ON

0.-00 000

0.00000

0. 00000

GLOBAL ........... .......
UNIT 5 -----

ASSEMBLED LWT

i CYLI NDER.

HOLE NIUMBER

HOLE NUIMBER

- CYLINODER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

4

1

2

7

8

1 PAD I us

AT X

AT :

1 RADIUS

1 RADIUS

1 RADIUS

1 PAICUS

1 RADI US

17. 150

0.00000

0. 00000

18.910

33.465

36.519

49. 223

4?.822

+Z

Y

+Z

.z

+Z

+ 0

+Z

28.000

6.0325

-6.6675

28.000

28.000

28.000

28.000

18 . 000

-Z=

Z=

Z =

-Z =

-Z

-Z=

-Z

-Z=

-28.,000

0.00000

0.00000

-20. 000

-28. 000

-28.000

-2x. 000

-28. 000

,TENTERLINE IS AT X = 0.000-00

IS UNIT NUMBER 1

IS UNIT NUMBER 2

CEINTEOT.TII TN AT X = +,0,i0

CENTERLINE IS AT

CENTERLINE IS AT

CENTEELINE IS AT

CENTERLIINE IS AT

= 0.00000

0= O. 00000
' = 0.0O000

Y

Y
Y

0.00000

0.00000

0,. (00000(

0. 00000

5 1 + = 4q.822 -X = -49.822 +Y = 49.822 -Y - -49.022 +Z = 28.no0
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LWT WITH GA IFM
VOLUMES FOR THOSE UNITS UTILIZED IN THIS FROBLEM

UrNIT REGION

1 1

4

1

3
4

S 1

4
5

GEOMETRY
REGIONJ

3
4

7
8

9
10
11
12

13
14
15

VOLUME

4.5C25-3E+-3 CM-43
5. r219E+÷02 CM1''3
6.46E83E+02 CM* :3
H.3061SE+02 CI-- 3

5.771r3E+03 CM-'?
6.30'19E+÷02 CM-3
7. 2U0UUE+02 CM. - 3
6.H98721E+02 CM''3

3.75214E+04 CM-'3
1.11674E-04 CM''

'.'4IU-E+05 CIM'?3

3.76H48E+04 CM**43
1.91631E+05 CM''3

1.04445E+04 CM''3

1. 19323E+05 CM.'3

UNIT USES REGION

I 1 1

3
4

1
2

4

1
2
3
4

MIXTURE

H

H

H

8

8

4

CI4ULATIVE
VOLUMIE

4.5,RSS3E+03 CM' *3
5.12535E-03 CM''3
5.77163E+03 CM"'3
6.455?5E 03 CM' '3

5.77163E+03 :M'-3

6. 4U 25E+C3 CM-S
7.12'31E+03 CM1'3
7.62103E403 CM''?

5.17447E404 CM''3
6.29122E+04 CM'"3
1.97U1SE+U) CM''S

2.34623EH05 CM''3

4. 6254E+U5 CM''3
4.36699E+05 CM''3
5.56022E+05 CM''3

TOTAL VOLUME

4.56283E+03 CM''3
,.62519E+02 CM''3
S.4R283E+02 CM'-3
S.3UR19E+02 CM''3

5.77163E+03 CM''3

6.31UH19E+02 CM''3

7.20060E+02 CM''3
H.9H721EU02 CM''3

3.75?14E-04 CM''3
1.11674E-U4 CM''3
1.34106E+05 CM*'3
3.76048E+04 CM''3

1.S9161E+05 CM''3

1.I04445E+04 CM ý'3

1.19323E+05 CM''3

14A55 (G)
9.94419E-'03
1. 2205(RE+04
3. 881(7 E+ O0
1.19 H105E+01
1. 52130E 06
1.91-E1E+0I
4.88975E+05

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 4.56,23E+03 CM''3
3 5.77163E+03 CM '3

4 3.88878EE+04 CM''3

5 1.19323E+05 CMl'3

H 1.3410R E+0 CM5'0

7 1. 91R31E+R5 GM' 3
U C.17393E+14 C04'-3

BIASIING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'N WERE USED III KEIIO-V BEFORE TRACKING ........

........ 0. '05NB MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL III THE CORE= 1.85864E-S2

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED UNIFOPIMLY THPOUGHOUT THE ENTIRE VOLUME DEFINED B, THE OUTEPMOST GEOMETRY CARED-

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURIJED OFF

1.49067 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 1.50400 MINUTES.

NAC International 6.6.9-34
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L8T WI1TH GA. 1PM

GENERATION
GENERATION K-EFFECTIVE

HElNO MESSAGE NUMBER K5-132
1 6.83688E-09

KENO MESSAGE NUMBER K5-132
2 6. 90002E-01

6E6O MESSAGE NUMBER K5-132
7.23829E- I

4 7.4I1132E-': 1
5 7. 14495E-01
6 7.14133E-01
7 7.15718E-E1
8 7.35289E-01
9 7.25221E-01

10 7. 27787E-(1
11 7.22119E-01
12 7.48817E-01
13 7.24320E-01
14 7.45940-01
15 7.16945E-01
16 7.30916E-01
17 6.8856-01
18 7.26335E-01
19 7.12447E-01
20 7.326S8E-01
21 7.24642E-01
22 7.04239E-01

23 7.38077E-01
24 7.03708E-01
25 7.049'2E-01
26 7.47220E-01
27 6.86648E-01
28 7. 29513E-01
29 7.28965E-01
30 7.22443E-01
31 7.34518E-01
32 7.42341E-01
33 7.25865E-S1
34 7.3821_E-01
35 7.32307E-51
36 7.06761E-01
37 7.40806E-01
38 7.45111E-01
39 7.24951E-I0
40 7.23367E-01
41 7.62480E-01
42 7.19762E-01
43 6.95096E-01
44 7.06250E-01
45 7.21876E-01
46 7.25800E-S1
47 7.10344E-01

48 7.45183E-01
4q 7.19422E-01
50 7.31561E:- 1
51 7.13145E-01
52 7.12367E-01
53 7. 25705E-01
54 7.28151E-01
55 7.33886E-01i
50 7.27373E-01
57 7.35672E-01
58 7.64964E-S1
59 7.10690E-01
65 7.16296E-01
61 7.06627E-01
62 7.3701'E-01
63 0.94466E-01

(4 7.38753E-0l
85 7.30344E-01
66 7.25085E-01
C7 7.05691E-01
68 6.95387E-01
69 7.35146E-01
70 6.96014E-01

ELAPSED TIME
MI UTES

WARP11NG .... ONLY
1. 510550E+00

WAPIlING .... ONSLY
I . 52050E+00

WAR IN I JG. ... S LY
1.52967E+00
1. 53703E+00
1.54800E+00
1.55717E+00
1.56633E+00
1.57550E+00
1.58450E+00
1.59367E+00
I . C03u3E+O0)
1.61300E+00
1.62217E+00
1.63133E+00
1.64033E+00
1.64950E+00
1.65067E+00
1.60793E+00
1.67700E+00
1.68717E+00
1.69633E+00
1.70533E+00
1. 71450E+00
1.72367E+00
1.73283E+03D'
1.74300E+00
1.75217E+00
1. 76517 E+00
1.77033E+00
1.77950E+00
1.78867E+00
1.79783E+00
1.80700E+00
1.81617E+O0
1.82533E+00
1.83450E+00
1.84367E+00
1.85283E+00
1.86200E+00
1.87200E+00
1.88033E+00
1.88933E+00
1.89850E+00
1.90867E+00
1.91783E+00
1.92700E600
1.93617E+00
1.94533E+60
1.95433E+0 "
1.96350E+00
1.97367E+00
1.98283E+00
1.89900E+00
2. 00117E+ 00
2.01017E+00
2.01933E+,:-00
2. 026506E+10

2. 03767E+00
2.04683E+00
3.05517E+00
2.06517E+00
2.07433E+00
2.08433E+00
2.09300E+00
2.10267E+00
2.1113E6+00
2.12100E+00
2.13017E+00
2.139336+00
2. 148 5 0,E00

8.21767E+00
8.22683E+00
8.2 3600E+00
3.24517E+00
8.25433E+40
0.263500E00

8.273506E00
8.26267E+00
8.29183E+00
8.30100-E÷00
8.31017E±00
e.32033E+600

.32950,E+O0L
8.33650E+00
8.34867E+00,

AVEP.3GE AVI K-EFF MATRI X
6-EFFECTIVE DEVIATION 6-EFFECTIVE

753 IIIDEPENDEIIT FISSION POINTS WE6E GENEPJATED

I .O0000)E+00 0. 00000E600 0.000(IOOE+0O0
773 INDEPENDENT FISSIOJ POINTS WE6E GENEPATED

I . 0 E00000E000 0. 00006+00 0. v.00000E+00
609 INDEPEIIDENT FISSION POINTS WEPE GENER.ATED

77 '35'E-01 0. 01)00 00 0. 00".0E E)00

7:. 32331E-01 8,8011:E-03 0040i6E30
7. 26385E-01 7. 92097E-03 0. 0000060E+O
7. 23322E-01 '. '2166E-03 0.800006E+00
7.21500E-01 5. 12763E-03 0.00000E+00
7.24049E-01 4.751980-03 0.C0000E00
7.24217E-01 4.011964E-03 0. 00004E+0
7.24003E-01 3. 50960-03 0. 000006+0
7 .243006-01 3 .108006-03 0.IIGI000006±00

7. 26024E-01 3.70107E-03 1.) 1)0'(01-E+0±0I
7. 26506E-01 3.355565E-03 0. 00000±E+00
7.28208E-01 3.461 52E-03 0.00000E+00
7.27342E-01 3. 23990E-03 0.000006+ 00
7.27597E-01 3.06576E-03 0. 00000E+00
7.24995E-1 3.0 62476-03 0.0000060E0U
7. 5076E-5 3.61398E-43 0. C00000E+00
7.24335E-01 3.47510E-03 0.'00E00+00
7.24795E-01 3.30843E-03 0.0000E+ 00
7.24787E-01 3. 12947E-03 0.0 00E0+00
7.23760E-01 3.14162E-03 0. 0000E+00
7.24441E-01 3. 06506E-03 0.0000OE+00
7.2349 -01 3. 07062E-03 O. 00000E+00
7.23386E-01 3.9359E-03 0. 00006E+00
7.243626-01 2) . 0041-03 0.0000+00

7. 22053E-(01 3.23403E-03 0. 00006E+00
7.23110E-01 3.11770E-03 0. O00OOE+00
7.23326E-01 3. 00784E-03 0.00000E+00
7.23295E-01 2. 89860E-03 0. 00000E+00
7.23632E-01 2. 82351E-03 0. 00006E+00
7. 2431-4E-01 2 .79778E-03 0 . 0006OE+100

7.24354E-01 2.70649E-03 I. 000006+0
7.2470E2-01 2.05814E-03 0.0 0006+00
7.25015E-01 2. 5445E-03 0.01-)000 O,00
7.24479E-01 2.56412E-03 5. 000006+00
7.24945E-01 3.53311E-03 0.00OOOE 00
7. 25505E-01 2.52407E-03 0.00000E 00
7.35490E-01 2.45553E-03 0. 00000E+00
7.25434E-01 2. 39060E-03 0. 00000E+00
7.32304 E_-01 2.51487E-03 0.000006±0
7. 26219E-01 2.45678E-03 0. 0000E0+,00
7.25460E-01 2. 51348E-03 0.00000E+00
7.25002E-01 2.49518E-03 0. 00000E+00
7.24929E-01 3.43755E-03 0.00000E+00
7.24949E-01 2.38159E-03 0. O00000E 00
7.24625E-01 2.35056E-03 0. 000(10E+00
7.25072E-01 2.341906-03 0. i0000+COC
7.249516-0151E-0.1 473E-03 0.0006+00
7.25009E-01 2.25063E-03 0.U00200E+00
7.24845E-0 2.0 1766E-03 0. 00000E+00

7.24596E-01 2.18714E-03 0. 00000+E00
7.24618E-01 2.14393E-03 0. 00000E+00
7.24686E-01 2. 10340E-03 0. O00000E+ 0
7.241V0E-01 3. 09126-03 0.00000+00
74.3307- 98E-03 0 .300004+00

7.24399 2E01 1 9049E4-03 00000E+00
7 . 25706E 01 + . 0864 OE-03 0'I. 001E000E+O0
7. 25443E:01 2+ 06634E-03 0.0000E+,O0
7.2585E- 01 . t3C5IE-03 O.00000+O00
7 .24969E 01 + .05265-03 0.000006+0
7. 25179E-'] + 003576-03 -. 00000E+00
7.24676E 2 . 03577E-03 11 u. 0000IE0 C±0
7.24540-,1 .006290E-0,3 0. 0C000E'+00

7 24672E-01 I q7305E-03 5.0006O(E+00
7.24678- 01 1 . 41996-03 0. 00000E÷ 00
7.24386E-01 3 93406E-03 0.00000E 00
7.13947E-01 1.95456E-03 0.00000E+00
7.241146-01 1.)3241-E03 0.0000E1+00
7. 23701l- 0 .1 041 E1-03 0. D00000E 00

MA.TRIX K-EFF
DEVIAT O1

0. 0000000E41-

'3. 00000E6+011

('3. 01- 060(E + 0(')
0. O00030E+U00
O. CO0O0~fE+C100. 00000E+00

0. 000006+03.

8.0 (CI rO ( E ;f 0 '

0. 00000E+00
0O. 00000+000 '''.'08 060+O0'

O.OOO000OE + 00.00000E+00
0,. O00000EO00

0. O0'000E+u0(
0.0000E+00
0. 000000+-0

O:j, O00E+O
O. O00OOE+O0,'. C,000006E+0

0. S0S00'SE+0O.'

0 . L'0000 
0E+00

0. 050.0E+00
0. OI00006+ 0'1

0. 00000E+00
0.0O0000E+00

O. O0000)E+O()0.010000E+00
0. 00'300E+00
0. 030000E0o
0. 00000+E00
0. O0000E0+O0
0. 0OO006E+0

0.00000E+00
0. 0000E+000.0008006±00
0. O00 00E+O000.O00006E+00
0. 00000E+O0

: .O: 0 0 0 Oý,' E + ý 0
0. O00000E+0
0. O000.0E+O0

'3. 00000E + O0
0. 00000E+n
0.0 00000E+O0

0. 000006+00
5. O000006+00

0. O00OOE6+0(0

0'l 00001•E+O0u
0 . 0 Cý) 0 )E + r, t)

0. 00000E+00

O.00000g36±ooi
0. O0000E+O0

0.O0000E0C0
0. 000000E+u
0. O0000E+06

0.000006E±+00
'3.000006E +00
0. 0600,+0,+0
0. OOO0E+O0

0.5O0000E+00

0. 00000E+00

S. 000006E± 00I
0.0000 0E + 00
0. 00('0OE+600
0 .O0'00E+ C.

(.000006E+ 00
0.0 0(000 g + 03.

0.00') 
('6 g+ 03.

().01-)01-0E+401-,

u3. 00000E+00.'

3.. O30000E+ '30.

0. 0000000E+

0. (,)000 E:0 U

5. 1-30l000 E+ '3J0

0. 00000g+,30

0. 00000E+('0

0.000006,+00)

0.000006±00

0i.0.0000±00o

0,. i0C,0 0006+L,0

721
723
723

724
725
726
737
728
729
730
731

733

734
735

7.57513E-01
7.42350E-01
7.122176-01

7.12637E-01
0.93314E-01
7. 189'69E-01
7.17417E-01
7.396366-01
7. 28333E6-01
7.37924E-01
6.:85150 -0U1
6.96444E-01
0.04 301E-01
7.42359E-01
7.14699E-01

7 2z303E-01
7 .2331E-01
7 .2216E-01
7 22 -3E-01

7.22- 53E-012

7.222'5--E-0
7:22276E:01
7.22284E-01
7.2230E-0

7.2 5 -111

7 2'3056-0

7.13515E-04
7.13067E-04
7.12106E-04
7.11355E-014
7.115,1E-04
73 10533E-04
7.09583E2-04
7.09010E-04
7.18083E-04
7.07436E-04
7 .05(017E-04
7.079306,E-04

7.07•92E-04
7. 075 616-04
7.00009E6-04

0.0100006E+00
0.00'CI000E+00

0.00000 E + 000 . '.0081(00g+o03

0. 00000E+O0
0. 00000E+00
-'.0000 0E +

0.0. 0' -, E ,1
0. ,'0 0 3.'E + 0C0
0.0O00006+800
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736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765

766
767
764

769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
765

786
787
788
789
790
791
792

793
794
795
796
797
790
799
900

801

802
803

7.08965E-61
6. 97861 E-0! 1
7. 1401SE-01
7 . 4631 E -01
7. 104050-01

7. 17382E(-0
7.60630E-1I
7.4 8760E-01
7.05792E-01

B.E 4416E-01
7.47754E-Cl
7.47333E-01
7. 45001E-_1
7. 06693E-01
7.28547E-01
7.444589E9-01
7. 34765E-01
7. 24710E0D1
7. U 65386-01
7.08145 6-01
7. 10409E9-0
7.22536E-01
7. 46064E -01
7. 32577E -01
7.62131E-01
7. 14714E-051
6.93322E-01
6. 90859E-01
6.89029E-01
7.40473E-01
6. 97511 E-01
7 . 08 8 89E-0)1
7 . 2989901)1r7.3296000-01

7.04155E-01
7.19046E-01
6.99645E-01
7.20975E-01
7.34212E-01
7.23828E-01
7.01150E-01
7.59171E-01
7.23155E-01
7. 2573E-01
7.50599E-01
6.965290-01
7.098530-511
7. 15874E-01
7.24 166E-01
7.21670E-01
6. 92098E-01
7. 4 902 6E-01
7.03746E-_1
6.94186E-01
7.236850-01
6.976400E-0]
7.192600-01
7. 02 0200-01
7.24258E-01
6.97537-0 1
7. 5996E-01

7. 00746E- _1
7. 19767E-01
7. 003950-0 1
7.55817E-01
7. 35244E-01
7. 11040E-01

6.5969090-01
7.46393E-01

8.35603÷0+0 7.22104E-01
8.366000+00 7.2 1510-01
0.37517E+00 7-2140E- 01
B.30433E+00 7 .2176E-01
8.393500+00 7. E 1-01
e.40350E+00 7. '16]E-01
8.41267E+00 7.)'143F-01
8.42193E+00 7.22179E-01
8.431090+00 7.2 157E-01
0.14017E+00 7221115E-01
E.44933E+o0 +6-01
S. 4585o0+0]0 7. 2210,-01
9.466670+00 7.22100-01

8.475e3E+00 7 .219E-01
8.48500E+00 7.2 19BE-01
9.49417E+00 7 .2228E-01
8.503336+00 7.2' 45E-01
9.5120E0 7 2E-01
&.521670+00 7.22 7E-01
6.53083E000 7.22 0E-01
8.540836+00 7.22193E-01
8.549170+09 7.22123E-01
8.55917E+00 7.2 5-01
9.56933E+00 7.2238E+-01
9.57750E+00 7.22291E-01
8.58507E+00 7.22201E-01
8.59403E+00 7.22243E-01

o.60400E+00 7.2220-01
8.61417E+00 7.22159E-01
8.62333E+00 7.22192E-01
8.631500+00 7.22150E-01
8.64067E+00 7.22132E-01
9.64983E+00 7.22142E-01
F.65983E+00 7.22119E-01
8.66817E+00 7.22115E-01
8.678170+00 7.22086E-01
8.68733E0+0 7.22084E-01
8.69650+0 7.22100E-01

8.70567E+00 7.22102E-01
8.71483E+00 7.220840-01
8.71400E+00 7.22131E-01
8.73317E+00 7.22132E-01
8.74233E+O0 7.23133E-01
8.75150E+00 7.221696-01
8.76067E+00 7.22123E-91
8.76967E+90 7.221086-01
8.77983E+00 7.22 100E-01
9.780000+00 7. 2102-01

9. 79917E+00 7.22 U2E-01
8.80733E+00 7.22063E-01
6.619500+00 7.22098E--1
8.82567E+00 7.22074E-01
8.83467E+00 7.22039E-01
8.84483E+00 7.22041E-01
B.95300E+00 7.220100-01
4.00317E0+0 7.220070-01
9.97233E0+0 7.219910-01
8.98150E+00 7.210940-01
8.89050E 0+ 7.21953E-01

8.89967E 0+ 7.22 006-01

6.90800E+00 7-1+740-01
9.91800E+00 , 1972_-01
8.92817E+o0 7.1 45-001
S.93817E+00 7. 1157E-01
a.948336+00 7.22004E-01
8.95733E+00 721990E001
8.966500E00 7 .1'59E-01
8.976670+00 7 194qE-0-1

7 05940E-04
7:05755E-04

7.04820-014
7 04.200-04

7 03905E-04

430272-04

70216440-04
7 '''169-04

.0'0 71-04

7.0 1 93E-04
7.016689-04
7.01036E-04
7. 00150E0-04
0.99e53E-04
6.991190-04
6.901050-04

6.97579E-04
6.96903E-04
6.961540-04
6.95232E-04
6.95329E-04
6. 94 245E-04
6.95323 _-04
6. 944478E _-04
6.94610E-04
6.94921E-04
6.95373E-04
6.94875E-04
6.04716E-04
6.94024E-04
C.9310E-04
6.q2679E-04
6.91788E-04
6.91505E-04
6.90608E-04
6.89891E-04
6.09000E-04
6.89345E-04
6. 89034 6-04
6.00146E-04
0.87259E-04
6.87351E-04
6.879946-04
6.r 729(E0-04
6. 864555'E 4

. 85581E-04
6. 04704 E-04
6.049020-94

G9. 9 4 910-E9046.84891E-04
6.84 418E-04
6. 84467E-04
6.83600E-04
6.43433E-04
0.32576E-04
6.02180E-04
6. 8132E -04
6.811620-94
6.01996-0-4
6.816550-04
6.8909803E-04
6.004070-04
6. 8094 1E-04

6.90310E-04
C.79596E-04

6.794790-04
6.7930G -0- 4

0.000000+O0 0.00000+E90
0. 00000E+00 0. 000000E+0
0(. 00000+0 0 1 . 00000E+00
0.O00000E+00 0. 00000E+00

0. 00000E+ 00 0. 000000+00
0.060000E+00 0.O60000.90U
0.90000E+O06 5.00000E.O0

0.o00000+00 0.O0000E+L00
0.00000E+00 0.000ooE+O0
0.00000E+01) 0. 00000.+00
UO. 00000E 00 0. 000001E+0

u.u00000E+00 0.00000E+00
O.9O090900+0 0. 00000E+90
0.09000E+00 O.000000E+O
0.600000+00 O.O09000E+O0
0.000000+06 0.00000E÷00
0.000000E00 0.00000E+00
0.00000E+00 0.000000+00

0.00000E+00 0.00000E+00
0.O0090E+00 0.00000E+00
5.900900E+0 O.O0000E+00

O.90000E+00 O.O0600E+06
. O.0000E+O0 0.00900E+00

U. 006OOE+00 o.O000OE+00
0.000000E+000 .00000E+00
0.00000E+00 0.00000E+00
0.00000+00 0.00000E+00
9.009000+00 9.00000.00
9.6O6960+6O 00.90000E+06

.O09000E+06 6.00500E+00
0C. 0O0000E+00 0.00000E+00
0.00000+E00 0.00000E0+00
0.00000E+00 0.000000+00

.)0000E+000 0.000000+00

0.0O00600+00 0.000000+00
9.O009090E+06 6.00000E+06
9.966000+66 6.O00000E+90
9.60060+O06 O.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0. 0000E0+00
0.OOOOOE+000 0 .000000E+00
0.00000E+90 0.000000E+0
9.009000+90 0.00000E+00
9.O0060+O0 0.00000+90

O.O00900E+00 6.600000+50
0.o0000E+90 0.000000+90

O.00000E+00 0.O0000E00.
0.00000E+00 0.00000E+o0
0.00000E+00 0.00000E+00
O.O00000E+00 0. 00000E+00
O.00900E+90 0.00600E+90

0.000060E+90 0.09600O+00
O.00004E0+0 0.00600E+00
0. o00000E+0 0. 00000E+00
O. 00000E+00 0.. 0000E+c0
0. 00000E+00 0. 00000E+00
0.00000E+00 0. 00000E+o0
O.00000E+00 0.00000E+00
O.00006+O0 0.6O000+600
O.00000E+00 0.O0000E+o0
0.O0000E+90 0.00000+90
0.000000E+00 0. 000000E0
0. 0000+OE+0 0.0(o':oE+ OE0
0. 000000+00 0.0(0000E+00
O.0OOOOE+0 0. 000000+0E
0.00000E+00 0.00000E+00
O.00000E+00 0.00000E+60
O.00000E+O0 0.090000E+0

KENO MESSAGE 01600BEP. K5-123

NAC International
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LWT WITH GA ION

LIFETIME = 1.17843E-04 + O0 - 1.60373E-07 GENERATION TIME = 5.55083E-05 + OR - 6.38097E-O0
NU BAR - 2.42082E+00 + OR - 7.H2673E-OH AVERAGE FISSION GROUP = 2.38836E+0I 4 OR - 1.52`45E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 4.80629E-1.2 + OR - G.1R113E-5

NO. OF INIITIAL
GENIERATION IS

S KIPPED

3

4

5

6

7

8

9

10

11

12

17

27

32

37

42

47

52

57

62

67

72

77

82

87

92

AVERAGE
K-EFFECTIVE

0.72199 -

0.72196

0.72197 +

0.72198

0.72199

0.72197

0.72197

0.7219r

0.72196

0.72193

0.72193

0.72194

0.72196

0.72190

0.72185

0.72177

0.72183

0.72182

0.72177

0.72173

0.72178

0.72187

0.72177

0.72182

0.72187

0.72181

OR

+OR

+ OR

- OR

+ OR

OR

OR

* OR

OR

OR

OR

* OR

OR

OR

OR

OR

- OP

OR

OP,

OR

OR

OR

OR

- OR

OR

OR

67 PEE CENT
DEVIATION CONFIDENCE INTERVAL

0.00068 U.72131 TO 0.72267

0.00068 0.72128 TO 0.72264

-S0.00SH 0.72129 TO 0.72205

-:0.800000 0.72130 TO 0.72266

0.00068 0.72131 TO 0.72267

0.00068 0.72129 TO 0.72266

-S0.008 0.72129 TO 0.7'2(5

-H0.00H69 0).7212K TO 0.72265

- 0.00089 0.72128 TO 0.72265

0.00069 0.72124 TO 0.72261

0.00069 0.72124 TO 0.72262

0.00069 0.72125 TO 0.72264

0.00009 0.72127 TO 01.72265

0.00070 0.72120 TO 0.72260

0.00070 0.72115 TO 0.72255

0.00070 0.72106 TO 0.72247

0.00071 0.72113 TO 0.72254

-0.00071 U.72111 TO 0.72253

- 0.00071 0.72105 TO 0.72248

0.00072 0.72102 TO 0.72245

0.00072 0.72106 TO 0.72250

0.00072 0].72115 TO 0.72259

0.00072 0.721,05 TO 0.72250

0.00073 0.72110 TO 0.72255

0.00073 0.72114 TO 0.72260

0.00073 0.72108 TO 0.72254

95 PEF CENT
CONFIDENCE INTERVAL

0.72063 TO 0.72335

0.72060 TO 0.72332

0.72081 TO 0.72324

0.72062 TO 0.7232

0.72062 TO 0.72336

0.72061 TO 0.72334

0.72060 TO 0.72334

0).72059 TO 0.77233

0.72059 TO 0.72333

0.72056 TO 0.72330

0.72055 TO 0.72331

0.72056 TO 0.72333

0.72057 TO 0.72135

0.72050 TO 0.73329

0.72045 TO 0.72326

0.72036 TO 0.72317

0.72042 TO 0.72324

0.72040 TO 0.72323

0.72024 TO 0.72320

0.72030 TO 0.72316

0.72034 TO 0.72322

0.72043 TO 5.72221

0.72033 TO 0.72322

0.72037 TO 0.72328

0.72041 TO 0.72333

0.72035 TO 0.72326

90 PER CEN1T
CONFIDENCE IIITERVAL

0.71995 TO 0.72403

0.71992 TO 0.72400

0.71q93 TO 0.724n2

0.71904 TO 0.72403

0.71994 TO 0.72404

0.71992 TO 0.72402

0.71992 TO 0.72402

U.71991 TO 0.72402

0.71980 TO 0.72402

0.71987 TO 0.72399

0.71967 TO 0.72400

0.71987 TO 0.72402

0.71908 TO 0.72404

0.71981 TO 0.72399

0.71975 TO 0.72396

0.71966 TO 0.72387

0.71971 TO 0.72395

0.71969 TO 0.72394

0.71983 TO 0.72391

0.71958 TO 0.72388

0.71902 TO 0.72393

0.71971 TO 0.72403

0.71961 TO 0.72394

0.71964 TO 0.72400

0.71968 TO 0.72406

0.71981 TO 0.72401

=IO4BER OF
HISTORIES

8000(00

'799,000

7970(m)

796000

795000

794000

792000

79100'

786000

781000

794000

766000

761000

7860017

751000

741000

7736000

7310(00

7460S00

721000

730000

716000

711(1(11)
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LNT WITH GA 16W

NO. OF INITIAL
GEIEP1 T 10TIO0

SKI PPED'

07

102

107

112

117

122

127

132

137

142

147

152

157

162

107

172

177

182

187

192

197

102

207

212

217

222

227

AVERAGE
K-EFFECTIVE

0,.72101 + OR

'1.72184 4 O0

0.72190 + OR

0.72200 + O0

0.7219E + OR

0.72190 + O0

0.72197 + OG

0.72198 + OR

0.72192 + OR

0.72191 + OP

0.72185 0 0R

0.72198 + OP

0.72199 + OR

0.72195 + OP

0.722023 OR

0.72218 + OR

0.72225 + OR

0.72227 + OR

0.72220 + O.

.72224 + O

0.72243 + OR

0.72239 + OP

0.72246 + OP

0.72236 + O0

0.72240 + OR

0.72248 + OR

0.72243 + OP

DEVIATION

1- (00C74

0.00074

0)..000174

0. 00074

0.00075

0.00076

0.00076

0.00076

-0.00076

0. 50 7 77

0.00077

0.00077

0.00077
-0.00078

0). 00078

- )I. 00U78

0.00078

0.00079

0.00079

0. 00080

-0. 00080

-0.00080

0.00081

0.00081

u.00,81

-0.00001

0.00082

-0.o0083

67 PER CENT
'ONFIDENCE INTERVAL

1.710 TO 0. 72255

u.72110 TO 0.72258

0.72116 TO 0.72204

0.72125 TO 0.72274

0.72121 TO 0.72270

0.721-1 TO 0.72271

0.72122' TO (1.72273

0.72122 TO 0.72274

0.72116 TO 0.72268

'1.72115 TO 0.72260

0.72208 TO 0.72261

0.72122 TO 0.72275

0.72122 TO 0.72276

0.72118 TO 0.72273

).7 '15 TO 0. 72281

0.72140 TO 0.72296

0.72146 TO 0.72303

0.72140 TO 0.72306

0.72146 TO 0.72300

0.72154 TO 0.72314

0.72163 TO 0.72323

0.72158 TO 0.72320

0.72160 TO 0.72327

0.72155 TO 0.72317

0.7226.4 TO 0.72327

0.72166 TO 0.72330

0.72161 TO 0.72326

95 PER CENT
COIIFIDENCE INTERVAL

0.721134 TO 0.72329

0.72036 TO 0.72332

0.72042 TO 0.72338

0.72051 TO 0.72348

0.72046 TO 0.72345

0.72046 TO 0.72746

0.72046 TO 0.72349

0.72046 TO 0.72350

0.72040 TO 0.72345

0.72038 TO 0.72344

0.72031 TO 0.72332

0.72045 TO 0.72352

0.72045 TO 0.72354

0.72040 TO 0.72351

0.72047 TO 0.72351

0.72062 TO 0.72375

0.72067 TO 0.72382

0.72069 TO 0.72285

0.72067 TO 0.72385

0.72074 TO 0.72394

0.72082 TO 0.72403

0.72077 TO 0.72400

0.72084 TO 0.72409

0.72074 TO 0.72399

0.72083 TO 0.72400

0.72084 TO 0.72412

0.72071 TO 0.72409

99 PEP CENT
CONFIDENCE I ITERVAL

0.71940 TO 0.72402

0.71962 TO 0.72406

0.71968 TO 0.72413

0.71977 TO 0.72422

0.71971 TO 0.72420

0.71970 TO 0.72421

0.71971 TO 0.72424

0.71970 TO 0.72426

0.71964 TO 0.72421

0.71962 TO 0.72421

0.71955 TO 0.72415

0.71968 TO 0.72429

0.71967 TO 0.72431

0.71962 TO 0.72428

0.71969 TO 0.72437

0.71983 TO 0.72453

0.71988 TO 0.72461

0.71990 TO 0.72464

0.71987 TO 0.72464

0.71994 TO 0.72474

0.72002 TO 0.72484

0.71997 TO 0.72481

0.72003 TO 0.72490

0.71992 TO 0.72480

0.72001 TO 0.72490

0.72002 TO 0.72494

0.71996 TO 0.72491

NU01BER OF
HISTORIES

7' 0'6'00

701001)

696000

691000

686000

681000

676000

671000

666000

661000

656000

651000

646000

641000

636000

631000

626000

621000

8160 (00

61100(1

60600(1

601000

596000

59100(U

06 0000

581000

576000
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LI6T WITH GA0 1PM

1O. OF INITIAL
GENEERATIONS

SK:I P PEE,

637

£42

647

652

657

662

667

672

677

682

687

692

697

702

707

712

717

722

727

732

737

742

747

752

757

762

767

AVERAGE
K-EFFECTIVE

0. 72076

0.72062

0. 72102

0.72100

0.72156

0.72127

0.72109

.720085

0.72067

0.72036

0.72069

0.72086

0.72029

0.72032

0.72002

0.71981

0.71915

0.'71895

0.71948

0.71958

0.72019

0.72012

0.71945

0.71823

0.71864

0.7172q

0.7180 4

+ OP.

" OR

- OR

* OP

OR

" OR

" OP,

" OR

+ OR

" OR

+ OR

+ OR

+ O£F

" OR

+ O,

+ OR

+ OR

+ OR

" OP.

" OP.

" OR

" OR

+ OR

+ OR

" OR

4 O.

" OP

07 PER CENT
DEVIATION COINFIDENCE INTERVAL

- 0.001506 0.7192-0 TO [1.72231

- 0.00150 0.71903 TO 0.72221

- 0.21,60 6.71q42 TO 6i.72202

- 0.00163 0.71937 TO 0.72262

- 0.00163 0.71992 TO 0.72318

- 0.00167 0.71960 TO 0.72295

- 0.00172 0.71938 TO 0.72281

- 0.00176 69.71969 TO 6.72261

- 0.00182 0.71885 TO 0.72249

- 0.00189 0.71648 TO 0.72225

- 0.00189 0.71880 TO 01.72258

- 0.00107 0.71890 TO 0.72283

- 0.00203 0.71826 TO 0.72232

- 0.00209 0.71824 TO 0.72240

- 0.06117 0.71705 TO u.72218

- 0.00224 0.71758 TO 0.72205

- 0.00225 0.71691 TO 0.72140

- 0.00221 0.71674 TO 0.72116

- 0.00233 0.71716 TO (1.72181

- 0.00240 2.71719 TO 0.72198

- 0.00250 0.71769 TO 0.72268

- 0.00265 0.71747 TO 6.72278

- 0.00269 0.71677 TO 0.72214

- 0.00263 0.71541 TO 0.72106

- 0.00311 0.71553 TO 0.72175

- 0.010317 0.71412 TO 0.72045

- 0.00331 fl.71562 TO -. 72226

95 PER
CONFIDEO0CE

0.717r1 TO

0.71744 TO

0.71782 T'2

0.71774 TO

0.7183U TO

0.71793 TO

0.71766 TO

0.71732 TO

0.71702 TO

0.71659 TO

0.71691 TO

0.71693 TO

0.71623 TO

0.71616 TO

0.71569 TO

0.71534 TO

0.71406 TO

0.71452 TO

0.71463 TO

0.71479 TO

0.71519 TO

0 .71462 TO

0.71408 TO

0.71256 TO

0.71243 TO

0.71096 TO

0.712^2 TO

CENT
INJTEPVAL

0.727 7

0.72300

0.72422

0.72425

0.7240 1

0. 72402

0.72453

0.7243,

0.72432

0. 72414

0.72447

0.72490

0.72436

0.72446

0.72430

0.72420

0.72364

0.72337

0.72414

0.72438

0.72518

0.72543

0. 724 02

0. 723P2

0.724U6

0.723(2

0.72557

99 PER CENT
CO6FIDENCE INTERVAL

0.71609 TO 0.72543

0.71585 TO U.72539

0. 11622 TO 0. 72582

0.71612 TO 0.72558

0.71668 TO 0.72644

0.71626 TO 0.72629

0.71595 TO 0.72624

0,.71557 TO 6.72614

0.71520 TO 9.72614

0.71470 TO 0.7260,3

0.71502 TO 0.72636

0.71496 TO 0.72677

0.71420 TO 0.72639

0.71408 TO 0.72656

6.71352 TO 0-.72052

0.71310 TO 0.72652

0.71242 TO 0.72589

0.71232 TO 0.72558

0.71250 TO 0.72647

0.71239 TO 0.72677

0.71269 TO 0.72768

0.71218 TO 0.728-08

0.71140 TO 0.72751

0).70075 TO 0.72671

U.70932 TO 0.72797

0.70779 TO 0.72678

0).76090 TO 0.72889

NU4MBER OF
HISTORIES

110200

161000

1500' (')

151000

146000

141000

136000

131(''20

126000

121000

116005

111000

10'6000C'

101000

980)')

91000

09)000

81000

7600S

71000

66000

01000

56000

5 10('0'

46000

41000

32 0C'u
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1O. OF INITIAL
GENERATIONS

SKIPPED

772

717

792

7t07

792

797

AVERAGE
K-EFFECTIVE DEVIATION

u.71PC3 OF , - 0.00375

0.71773 OR. - 0.00414

0.71740 + OR. - 0.070453

0.717q') + OF, - 0.00545

0.72255 + OR. - '.00715

0.72430 + OR - 0.01016

LWT WITH GA IFM

67 PER CENT
CONFIDENCE INTERVAL

0.71597 TO 0.72331

0.71359 TO 0.72187

0.71315 TO 10.72-5-

0.71235 TO 0.72325

0.71540 TO 0.72971

0.71414 TO 0.73446

95 PEF CENT
CONFIDENCE INTERVAL

0.71-12 TO 0.72714

0.70944 TO 0.726n2

0.70862 TO 0.72715

0.70691 TO 0.72870

0.70825 TO 0.73686

0.70398 TO 0.74463

q9 PER CENT
CONFI DENCE INTERVAL

0. 70837 TO ' ,. 71089

0.70030 TO 10.73016

0.7U399 TO 0.72178

0.70146 TO 0.73415

0.70109 TO 0.74401

0.69381 TO U.75479

NUMBER OF
HISTORIES

26000

21800

16000

11010c(

6000
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LWT WITH GA IFM

PLOT OF AVEPRAGE K-EFFECTIVE EY GEVERATIOIJ RUN.
THE LINE REP ESENTS K-EFF = 07220 OR - 0.00 07 WHICH OCCURS FOR R 03 GENERA.TIONS RUI.
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95

OAR November 2014

100 +

105

110

115

120

125 +

130 +

135+

140 +

145

150 +

155 +

160 +

165 +

171) +

175

190

II
II
II
II
II
II
II
II

II

I I
II I
II.
I I I
II~

I 1

I I
I I

I 1
I
I
I.

I" I
I I

I I
I* I
I *
I *

1 I I
I I

I, I
I I

I I

I I

I I
I *I

I1
I I-

1 I
I I I
I 'I1
I I I
I I I
I I'I
I I I

I I I

I EI I
I I

I I I I
I I I
I I I

I I I
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190

195

:-0 +

210

215

220O

225

235 +

240

700

705 +

71':'

7154

* II
* II

* I

* I
'I

* I
* I
* I
* I
* I
* I

* I
* I
* I

* I
* I
* II
* II

* I

* I

* I

* I

'1

- I
-I
* I

-I
* I
'I
* I

-I
* I

* I
-I
* I

* II
* II
- II
* II
* II
* II

II
II
IF

1,
II
II
II
II
II
II

II
II
II
IF

I.

I -

I -

I,

I-

I* I
IlII

11"I
1I*I
II.'I
IlIl
IlII
IlI'
I I'

II' I

IfL I
I1" I
IIl I
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72L7

725

77' ) 4

735

74,. +

745 +

75n +

755 +

7607

7,,5 +

770+

775 +

7I +

P,-,() +

755

7IT'
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II*I

TIIM
TII'

II'I

I *I
II'I

II~I
II11
II*I

II.'
1I~

V I
1I*

I* I
I* I
I* I
1II

I* I
I' I
PII
1I-

I 'I

PII'
111I

Il-I

IMII

I' I

I 'I
I,'I
I'I

Il-I

1I-

I* I
I- I
I* I
I- I
I- I

I- I

"I~
I I

I* I

I* I
1 1I
I1 1
I1 1

I- I
1 1I
I* I
I- I
I. I

11I
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LWT WITH GA IFM

PLOT OF AVEPAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE PEPRESE!JTS K-EFE = 0.7220 2 OR - 0.'007 WHICH OCCURS FOP. 3 GENERATIONS SKIPPED.

0. 71qS
------------- I-

0.7"26
- ---- I-

0.7291
--------------I-

0

5+

10 +

15

20

25 +

30 +

35 +

'5

550

605

70 +

75 +

00 +

A5

9( +

-I
*1

-I

* I

'0
'1

'1
'1 I
'1 I

'I I
'1 I
'I I

'.2

'I I
'1 I
'I I
fl I

'I I
'I I

*I I
'I I
-I I

'I I
'I I

'1 1
'1
'I I

'I I
'I I
'1 I
'I I

'1
'1

V I
'1 1
.1 I
'1 1

V I
'1 1

* I

V I

I I
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95

605

610+

615+

620+

625 +

630+

635

640*

645 +

650

655

660 +

665 +

670+

075+

6660

I Al I
I I I
I Al I
I Aj I
I 1I

I *l I
I I

I Al I
I 1p

I -

I -

I

I -

I -

I -

I

I -

I -

II
II
Il
II
rI

I i

,1

I i

ii
I i
SiI
ii

11
ii

II

ii
ii
II
ii

'i
iI

iI
iI

1I
iI

II
ii

iI
iI

Al

Al

iI
iI

iI
iI

Ii
Ii
Ii
Ii
Ii
II
Ii

Ji
iI
iI

6..94

I A
I A

f

I

I

I A

I -

I -

I -
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685'

69,0

695

7O0

705 +

70 +

715 +

720 +

725

730 +

735

74) +

745 +

750 +
I I

I iI

I I

755 +I
I I

I I

760 +I
I I

I I
I I

765 I

I I

I I

770 +I
IM I

In rI
I I

775 1
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* II

* I I

II

If
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780 I
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II

I

195 +

I I
ISO +
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II

II
II
II
II
II

II

I
I

- I

NAC International 6.6.9-48



NAC-LWT Cask SAR
Revision 42

November 2014

LWT WITH GA IFM

GROUP FISSION UNIT
FRACTION

1 ('.0006

- 0.0022

3 0.0025

4 0.0012

5 n. 0009

6 0.0013

7 0.0015

8 0.0016

9 0.0022

i0 0.0047

11 0.0104

12 0.0146

13 0.0142

14 0.0117

15 0.00U'

16 0.0015

17 0.0023

18 0.0031

19 0.0038

20 C.0158

21 0.0089

22 0.0221

23 0.0871

24 0.2046

25 0.1939

20 0.2695

27 0.1158

SYSTEM TOTAL -

ELAPSED TIME 8.9775

PA1NDOM NUMBER=

REGION FISSIONS

4. 00 192E-04

1.596C0C-03

1.020010-03

0.62742E-04

6.76402E-04

9.13395E-04

1.08146E-03

1.14697E-03

1. 58067E-03

3.42751E-03

7.47447E-03

1.05204E-02

I . '2010E-02

P.45094E-03

1. 56657E-03

1.05366E-03

1. .4657E-03

2.25149E-03

2.70772E-03

1. 13935E-02

6.40646E-03

1.59240E-02

6.28850E-02

1.47719E-01

1.400050-01

1.94597E-01

8.36149E-02

7.21997E-01

0 MINUTES

23A12AE52FEC

PERCENT
DEVIATION

1.2072

0.4100

0.3304

0.3730

0. 2862

0.2168

0.1791

0.1791

0.1807

0.1860

0.1 748

0. 1091

0. 1 007

0. 1787

0. 23017

0.3224

0.4663

0.4738

0.3751

0.2345

0.3567

0.2701

0.1C17

0.1240

0. 1273

0.1268

0.1690

0.0942

ABSORPTIONS PERCENT
DEVIATION

1.27462E-03 0.9440

3.02700E-03 '.3251

1.55170E-03 0.272r

8.324700-04 0.2807

1.74872E-03 0.2795

7.38533E-03 0.2572

1.48384E-02 0.2389

1.20744E-02 0.2599

1.21250E-02 0.2548

3.03179E-02 0.2487

4.07010E-02 0.2030

3. 32275E-02 0.1821

4.31473E-02 0.1700

5.203530-02 0.2124

2.40140E-02 0.3384

1.32672E-02 0.3004

6.76399E-02 0.3719

6.20048E-03 0.3773

1.06971E-02 0.3050

3.32724E-02 0.3217

1.18196E-02 0.3676

2.38316E-02 0.3046

8.17310E-02 0.1725

1.59106E-51 0.1190

1.37342E-01 0.1170

1.74117E-01 0.1324

6.46415E-02 0.17e5

1.001900+00 0.0315

SKI PPING 3 GENEPATIONS

LEAkLSGE PERTENT
DEVIATION

,',.C0000E+(0 '.100

0.00 E+00 0 0'. 00"0 0I

0. 00000E+00 0.001000

0. 00000E+00 0. .0000

0.000OOE0O05 0.00009.0O00000+00 0.5005

0. '0000E+00 0.0000

0. 000000E+0 0.0000

0. 00000E+00 0.0000

0. 00000E+10 0.0000

0. 000)00'E+O 0.0000

0.000000)11+00 0. 40000. 00000E+00 0.0300

0.O0000UE+00 0.0000

0.000000+00 0.0c000

O. OOUOOE+O)0 0.0000

O.OO0OOE+00 0.0000

0. 00000E+00 0.0000

0. 00000E+00 0.0000

0. 00000-E+0 0.0000

0.0 00E+0C0I 0.0000

C. IO000E+O0 0.0000

0. 00000E+00 0.0000

.0. 00+00E+0 0.00000.0O00000+00 0 .0000

0 . 00000E÷00 0. 0000
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LWT WITH 0GA 28FM

0.6657 TO 0.6687
0.6687 TO 0.6717
0.6717 TO 0.6747
0.6747 TO 0.6778
0.6778 TO 0.06806
0.6808 TO 0.6838
0.6e28 TO 0.866ý
0.6868 TO 0.6899
0.,699 TO 0.626
0.6929 TO 0.6959
0.6989 TO 0.6990
0.6990 TO 0.7020
0.7020 TO 0.70500
0.7U50 TO 0.7080
0.7080 TO 0.7111
0.7111 TO 0.7141
0.7141 TO 0.7171
0.7171 TO 0.7201
0.7201 TO 0.7232
0.7232 TO 0.7262
0.7262 TO 0.7292
0.7292 TO 0.7322
0.7322 TO 0.7353
0,.7353 TO 0.7383
6.7383 TO 0.7413
0.7413 TO 0.7444
0.7444 TO 0.7474
0).7474 TO 0.7504
0.7504 TO 0.7534
0.7534 TO 0.7565
0.7565 TO 0.7595
0.7595 TO 0.7625
0.7625 TO 0.7655
0.7655 TO 0.7686
6.7686 TO 0.7716
0.7716 TO 0.7746
0.7746 TO 0.7776

FPEQUErICY FOR GENE06ATIONO 4 TO 003
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TWT WITH GA 1FM

E.6657 TO 0.6687
0C.687 TO 0.,717
0-6717 TO 0.6747

6747 TO 0.0778
0.6778 TO 0.6808
0.6808 TO 0.0838
O. C030 TO 0, 6008

0.6868 TO 0.6899
0.6899 TO 0.6929
0.0929 TO 0.q59
0. .959 TO 0 . 6990
0.6990 TO 0.7020
1.7020 TO 0.7050
0.7050 TO 0.7080
0.7080 TO 0.7111
0.7111 TO 0.7141
0.7141 TO 0.7171
0.7171 TO 0.7201

0.7201 TO 0.7232
0.7232 TO 0.7262
0.7262 TO 0.7292

0.7292 TO 0.7322
0.7322 TO 0.7353
0,.7353 TO 0.7383

0.7383 TO 0.7413
0.7413 TO 0.7444
0.7444 TO 0.7474
0.7474 TO 0.7504
0.7504 TO 0.7534
0.7534 TO 0.7565
0.7565 TO 0.7595
0.7595 TO 0.7625

0.7025 TO 0.7655
0.7655 TO 0.7686
0.7686 TO 0.7716
0.7716 TO 0.7746
0.7746 TO 0.7776

FREQUENCY FOP GENERATIONS 204 TO 903

......... ....

., .......................,.

..... *.... .... . . .. *,

0
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0.6607 TO 0.6687
0.668? TO 60717
0.6717 TO 0.6747
0.6747 TO 0I.6778
,).677:0 TO 0.680e
0.6808 TO 0.6838
0.6830 TO 0..6868
0.0800 TO 0.6a89
0.6899 TO 0.6929
0.6829 TO 0.6959
0.06959 TO 0.6990
0.6990 TO 0.7020
0.7020 TO 1.7050
0. 7050 TO 0. 7060
0.7080 TO 0.7111
0.7111 TO 6.7141
0.7141 TO 0.7171
0.7171 TO 0.7201
0.7201 TO L1.7232
0.7232 TO 0.7262
0.7262 TO (0.7292
0.7292 TO 0.7322
0.7322 TO 0.7353
0.7353 TO 0.7383
0.7383 TO 0.7413
0.7413 TO 0.7444
0.7444 TO 0.7474
0.7474 TO 0.7504
0.7504 TO 0.7534
o.7534 TO C1.7565
0.7565 TO 0.7595
0.7595 TO 0.7625
0.7625 TO 0.7685
0.7655 TO 0.7666
0.7686 TO 0.7716
0.7716 TO 0.774r
0.7746 TO 0.7776

FREQUEICr' FOR GEREOATIOIlS 404 TO 003

•.,.., ............
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0.6657 TO 0.6687
0.6087 TO 0.6717
6.6717 TO 0.6747
'.6777 TO C,0778
0.6770 TO 0.6806
0.6808 TO 0.6637
0. 683u TO 0.6868
0.656A TO 07699

0.66s9 TO 0.6929
0.6029 TO 0.6959
0.6050 TO 0.6990
0.6096r TO 0.70)20

U.7 ?20 TO 0.70 ,5')

0.7050 TO 0.70680
0.7080 TO 0.7 111
0.7111 TO 0.7141
0.7141 TO 0.7171
0.7171 TO 0.7201
0.7201 TO 0.7232
0.7232 TO 0.7262

0.7262 TO 0.7292
0.7292 TO 0.7322
6.7322 TO 0.7353
0.7353 TO 0.7383
0.7383 TO 0.7413
0.7413 TO 0.7444
0.7444 TO 0.7474
0.7474 TO 0.75064
0.7504 TO 0.7574
0.7534 TO 0.7565
0.7565 TO 0.7595
0.7595 TO 0.7625
0.7625 TO 0.7655
0.7655 TO 6.7686
0.7686 TO 6.7716
6.7716 TO 0.7746
0.7746 TO 0.7776

F66EQUE7iC FOR GENEPRATIONIS 604 TO 003

CONGRATULATIONS! YOU HAVE SUCCESSFULL0 TPAVERSED THE PERILOUS PATH THROUGH KENO V IN 8.97750 MINUTES
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S 6.6.10 Damaged Fuel Rods in a Rod Holder

This section contains a sample output file fromn the evaluation of 25 fuel rods in a rod holder in

which up to 14 of the fuel rods are classified as damaged. The output file is shown in Figure

6.6.10-1.

0
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Figure 6.6.10-1 Damaged BWR Rods in a Rod Holder

PPIMA1kRY MODULE ACCESS ADlD INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED
NAC-LOT, BWR, DAIAGED-SMALLER PIN SIZE, NO BASKET

27GROUPN9F4 LATTICECELL
U0O 1 0.95 293.0 921S5 5.0 92230 95., END
H20 2 1.0000 293.0 END
21RHALLOY 3 1. 000 293. ( END
HTO 4 1.080 293.0 ED
020 5 0.0001 293.0 END
PB 6 1D0000 293.0 END
H0O 7 0. COS1 293.0 END

0S301 8 1.0000 2-3.0 END
END CONP
TPIAIIGPITCH 2.152'8 0.7900 1 4 END
NAC-LOT, NWR, D1A4AGED-Si4ALLER PIN SIZE, NO BASKET

READ PARAlI RUP.= YES PLT=NO TME=5090 GEN=H03 NPG=1900 TBA=5 END PAP.AM

READ GEOM
UNIT I
CO-='LWOR FUEL ROD-NO CLAD'
CYLINDER 1 1 0.3984 2P10.0n00

CYLINDER 4 1 ('.4049 TP10.0000
GLOBAL UNIT 2
CYLINDER 4 1 9.0166 2PI0.0000
HOLE 1 0.0000 0.0090 0.0000

HOLE 1 2.1529 0.0000 .0000
HOLE 1 1.0704 1.8645 0.0000
HOLE 1 -1.0764 1.4045 0.0000
HOLE 1 -2.1590 0.0000. 0000

HOLE 1 -1.0764 -1.8645 0.0000
HOLE 1 1.0764 -1.0645 0.0000
HOLE 1 3.2293 -1.B645 0.0000

HOLE 1 4.3056 0.5000 0.0600
ROLE 1 3.2293 1.9040 4.0000

HOLE 1 2.1529 3.72809 0.0000

HOLE 1 0.0000 3.7289 0.5000
HOLE 1 -2.1 52E 3.7289 0.0000

HOLE 1 -3.2293 1.8645 0.0000
HOLE 1 -4.3058 0.00 0 0.0ol00
HOLE 1 -3.2293 -1.0045 0.0000
HOLE 1 -2.151- -3.7289 0.00o0
HOLE I 0.0000 -3.7289 0.0000
HOLE 1 2.1529 -3.7289 0.0000

HOLE 1 4.305 k -3.7239 0.000 o

HOLE 1 5.3822 1.6645 0.0000

HOLE 1 1.0764 5.5934 0.0000
HOLE 1 _4.3 1)58 3.7 .-89 O.B0',-" )
HOLE 1 -5.3627 -1.9645 0.0000

HOLE 1 -1.0764 -5.5934 0.0000
HOLE 1 1.97114 -5.5'34 0 9000U
HOLE 1 4.3058 3.72'9 0.0 oV
HOLE 1 3.229' 5.5934 0. 000
HOLE 1 -1 .07r4 5. 534 0. 31,) 0
HOLE 1 -4.3058 -3-7 H 0 0000
HOLE 1 -3.22q3 5.59 34 0 .000

HOLE 1 3.22 3 -5 5. 74 0. 1110
HOLE 1 6.302 -10.45 0.0 00
HOLE 1 -3.22 ,3 5 5'34 0.0O00
HOLE 1 -5.36-2 ' .8I 45 0.9U00
HOLE 1 6.4587 , 00010 0.0(IU
HOLE 1 -6.4507 0 0005 0 o.cOo

HOLE I 0 . 000 -7 .4578 0-.0 r0,

HOLE 1 2.1529 7 4570 0 1000,

HOLE I 4.305 -7 45780 0.0000
HOLE 1 5.3922 -5.5 34 0.0n 000
HOLE 1 4.4507 -3 .7b9 0 .000
HOLE 1 7.5351 1.6045 0.0000
HOLE 1 6.011' 0 C,"0 0.O-nnoO
HoLE 1 7.5351 1.3C45 0'0
HOLE 1 6.45 -7 3.7'0 9 0. n0n00
HOLE 1 5.3822 5.534 0. 0000
H62L 1 4.305 7 0.00.45 'p

HOLE 1 2.15." 7 4570 0 0000
HOLE 1 0.0000 7.4578 0.00o0
HOLE 1 -2.35 7.457 a n0:0
HOLE 1 -4.30'0 7 4570 0 0000
HOLE 1 -5.3922 55.534 0.0 n00
HOLE 1 -9.4187 t9 0. n000

HOLE 1 -7.5351 1 9845 0 0009
HOLE 1 - F. (151 0 00.010n 0 0000

HOLE I -7.5 .1 C1 45 .1000
HOLE 1 -6.45-7 - .7239 I'.0000

HOLE 15 -5.36 5' 9534 0.0009
HOl L E 1 - 4 . 3 0 C, 0. 007 j
HOLE 1 -2.15" -7.4 70 0.090I
CYLINDER 5 1 10.9063 2P'1. 000
C'YLITJDER 0 1 10.8976 '010.0000
C1 fIIE.ER 0 1-150': 210.000

CYLINDER 8 1 36 55956 291. :0000

CY'LINDER 7 1 49.443 0p10.000O
.>LIIIDER 8 1 4- 2 1 P010. ''000
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CUBOID 5 1 4F49.8221 2P10.000(i
END GEOM
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL= NY SLICE OF CASK'
SCR=TES PIC=MAT LFI=I0
'lL--D0. 0 "fUL=50 . r: 2UL=0. 0I KLS=5S.S IT"iLR=-gr'. 0 'LP-0.0

UA,=I . S VDN=-I . 0VA IZ= 150'0) ENID
END PLOT
END DATA

November 2014

SECONDARY MODULE 00000E HAS BEEN CALLED.

MODULE 000108 IS FINISHED. COMPLETION CODE

SECONDART MODULE O000002 HAT BEEN CALLED.

MODULE 000OU2 IS FINISHED. COMPLETION CODE

SECONDARY MODULE 000009 HAS BEEN] CALLED.

MODULE 000509 IS FINISHED. COMPLETION CODE

MODULE CSAS25 IS FINISHED. COMPLETION CODE

THE FOLLOWING DATA CARDS PRECEDE All = CARD

EXECUTION TERMINATED DUE TO ERPORS

CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA
CCCCCCCCCCCCC SSSSSSSSSSSSS AJHAAAAB.NA
CC CC SB SS AA AA
CC SS AA AA
CC SS AA AA
CC SSSSSSSSSSSS AAAAAAAA
CC SSSSSSSSSS AAAA-kAAAAAAAA
CC SS AA AA
CC SS AA AA
CC CC SS SS HA AA
CCCCCCCCCCCCC SBBBBSSSSSSSS HA NA

CCCCCCCCCCC SSSSSSSSSSS AA AA

SSSSSSSSSSS CCCCCCCCCCC AABAABA

SSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA
SS SS C C CC AA AA
SS CC AA HA
SB CC AA AA
SSSSSSSSSSSS CC AA

SSSSSBSSSSSS CC AAA A
SS CC AA AA
SS CC HA AA

SS Ss CC CC AA AA
SBSSSSSSSSSSS CCCCCCCCCCCCC' AA BA-

SSSSSSSSSSS CCCCCCCCCCC AA AA

0000000 11 //
00D000000 111 //

55 55 1111 //
0)DO 

15 1100 00 l1!

00 fl 1/
00 00 1!
O0 SO t 1 //
00 tlO 11 //
00 0D 11 II
00 SD 11 /I

5 0 05 1I
00000000B , 1111111 //

B000000 11111111 /!

1i 11
111 111

1111 1111 :
11 ii1:
11 11 :

11 11
11 I11:
11 11 :
11 11 :

11111111 11111111
11111111 11111111

U. CPU TIME USED

S. CPU TIME USED

0. CPU TIME USED

0. CPU TIME USED

SSSSSSSSSS 22
SSSSSBSSSD S 222
SS SS 22
SS
SS
SSSSSSSSSSSS

SSSSSSSSSSSS
SS
SS

SS SB 22

SSSSSSSSSSSSB 222
SSSSSSSSS 222

LL FEE
LL EEE
LL EE
LL EE
LL EE
LL EEE
LL EEE
LL EE
LL EE
LL EE
LLLLLLLLLLLLL EEE
LLLLLLLLLLLLL FEE

22222222222 99
'22' -- ý- " , " , q ;"' 99

2- 222 99

22 99
221 99

22 999
99

2B
22

95 90 2

.".222-922-2422 999

I00]00000 2

Ho 050O 00 2

05 05

C, C, 0 0

O S00 22

)B00000 222'

0.33 (SECONDS).

2.30 (SECONDS).

1721.70 (SECONDS).

1725.59 (SECONDS).

2222222222
2222222222

22
22

22

22

2222222222
2222222222

EEEEEEEEEE
F•EEFEEEEEE

EEEEEE
EEEEEE

EEEEEEEEEE
EEEEEEEEEE

999999999
9999999999

HO
99

99
99999q9 99

99999999999
99
99

99
90999 99999
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222-22-22222

222222222

222222

5555555555555
5555555555555
55
55
55
555555555555
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SSISSSsssss CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PFFPPPPPPPPP CCCCCCCCCCC
SSSSSBSSSSS C CCCCCCCCCCCCC AAAAAAAAAS LL EEEEEEEEEEEEE PPPPPPPFPPPPP CCCCCCCCCCCCC

fS 55 CC CC AA AA LL EE PP Pp CC CC
S CC AA AA LL EE pP Pp CC

.3 CC AA AA LL EE PP FP cc
SYSSSSSSCSýS CC AAAASJ.RAAAAA. LL EEEEEFEEE ----- PFPPPPPPPPPP CC

SSSSSSSSSSS CC AAAAAAAAAAAAA LL EEFEEEE- - ----- PPRPPPRPRPP CC
SS CC AA AA LL EE PP CC
SS CC AA AA LL EE PP Cc

SS s5 CC CC AA AA LL EE PP CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEFEEFEEEEEE PP CCCCCCCCCCCCC

SSSSSSSSSs CCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

PROGRAM VERIFICATION INFORM.ATION.

CODLE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: Eng

.... LIBRA.RY: M:\SCALE43\WIN JT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBN•AEP: SCALE-PC

EDATE OF EXECUTION: 01/29/03

TIME OF EXECUTION: 11:02:23

NAC-LWT, UEW, DASAGED-SMALLER PIN. SIZE, NO BASKET

.... PROBLEM PARA.METERS

LIB 27GROUPNDF4 LIBRARY
e:' P M IXTURES

IisC e COMPOSITION SFECIFICATIONS
1CM 2 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 5/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
HSLN S FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION ....

SC U02 SYTANCAP.D COMPOSITION
M.C: I MIXTURCE tO.
VF (955,:, VOLUME FFACTIOB
ROTH .:60. 0 THEORETICAL DENSITY
NEL S GO. ELEME'TS
ICP 1 5/1 MIYXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92005 1.00B ATOM/MOLECULE
92235 5.000 WT!
92238 95.0u0 WT,

515 2.05 ATOMS/MOLECULE
ErID

SC 520 STANTDARD COMPOSITION
MY.. 2 MIXTURE NO.
VF 1. 000U VOLU4E FPACTION
ROTH 0.9982 THEORETICAL DENSITY
HEL 2 NO. ELEMENTS
ICP 1 0/1 MIX':TURE/COMPOUND
TEMP 2 q3.5 1 EEG CELVI!:

1551 1.05 ATOMS/MOLECULE
8P1 I F .2 ATOM/MOLECULE

END

SC ZIRCALLO, STANDARD COMPOSITION

NAC International 6.6.10-4
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TIE 3 MIX ,TURE NOý.
VF 1 .0HOUR VOL UME REACT
ROTH (.SHUN THEORETICAL

LIEL I NO . EL EMIEITT
ICE / ~ I ' NI MI*TOREI
TEM4P 293.H DEN KýELVIN

40302 1 .00 AT

END

SC H2O RTATJUARD COM

ME. 4 ElI:I OUONE N C'
VF 1 .0000C) VOLUME REACT

ROTH 0.9982 THEORETICAL

JEL 101NO. ULEMERTS

ICEP 1 RIO1 MIX TURF/

TUEM "293.R DEN KULVI r

80lc 1T0R AT

ENND

NC H20 STANDARD' 'CDM

5X N MIXT URE t110.
VF 0.1OO VOLUME REAC T

ROTH OD99R? THEORETICAL
S 110. ELEMET

ITUE 1 0/1 M1XT URUI
TNEM 203.0 DEN KELVIN 1

TRO 0.04c AT
H0OcR 1. 00 AT

END

RU El OTAIJOARD COM
H6 MIXTURE NO.

VP 1.0000/ VOLUME LRACT
ROTH 11.3440 THEORETIOCAL

MEL 1 Ho . ELEMENTOS

ICE 1 0/T1 MIXT URF/

TEMPF 2093.0L. DUO KELVITI3

H2000 1.00 AT
END

SC H20 STANDAED COM

W 1" 3 M I XT U R E N ON
VF ORORTJ VOLUME REACT

ROT H 0.0082 THEZORETUCAL

M4EL 2 Hto. ELEMEN4TS

ITCE 1 0/ 1 MIXITURE!
TUME 203.0 DEN KELVI N

TO01 2.HO AT

H016 1.RO AT
EOND

RU SS304 STAN/DARD COM

P 4 MTXTURE NO.
VF 1 . ROORn VO LUME REACT

ROTH 7.9200 T H EORETICAL
MEL 4 lID/. ELEMENTS

T,-P '.'0 0/1 MI'XTUPU/
TUMEp 203.0 DEN KELVTIN

24304 10.000 WT

20055 2 O00 TIIT

26304 q0.500 UT
48304 9501) E IT

ELDO

November 2014

I01N

DENT ITOý

CO014POUTND

NM1/MOLECULE

EDOSITION1

ION

DENSOITY

COMPDOUNID

OMR/MIOLECULU
CM/MOLEC-ULE

EPOSITION

ION1
DENSITY

COMPEOUHND

DM3/MOLECULE
NM/MOLECULE

PDOSITION

ION
DENSRITY

CONMPOOHND

NM/MOLECULE

POSIT ION

ION

DEUSTY14T

COMPOUNID

DM0/MOLECULE
NM/MOLECULE

POSITION1

ION1
DENSOITY

CONMlE CUIT I

.... PROBLEM GEOMETP'...

CTP TRIJTUGPITCH CELL TOPE
EITCH 2.152H CM CENTER TO CENTER SPACING

FUELOD /1.7008 CM FUEL DIAMETER OR SLAB THICFJIESS
MFUEL 1 MIXTURE ITO, OF FUEL

MROD 4 MIXTURE ITO. OF MODERATOR

ZONE SPECIFICATIONS FOP LATTICECELL GEOMETRY

U0NTE 1 IS FUEL
ZONE 2 1S MOD
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IIAC-LWT, RWR, DAMAGED-SMALLER PIN SIZE, 110 BASKET

......... DATA LIBRARY IIFOPIIATION...

UNIT VOLUME
* ' " NtUIBER EATA SET IAIME AN4AE UNIIT FUUTIOII*

a9 M:\scale41\DATALIB\FTRHFU01 STAIIDAPD COMPOSITION LIBRARY

82 M:\scale43\DATALIB\FT8FO0S CROSS SECTION LIBRARY

11 0D:\zjr\Lwt\Rods\CriL\DFSZ6l\bwr_dpsz_lU0_000 SHORT CROSS SECTION LIBRARY

90 D:\zjr\Lwt\Rods\CriL\DPSZ61\bwr_dps_1006i_O0 INPUT DATA DIRECT ACCESS

* STA•NDARPD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET SAME : M:\scale43\DATALIB\FT89FPI*

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBPARY
637 STANDAFD COMPOSITIONS, 490 NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBPARY DATA

UNIT NUMBER : 82

DATASET NAME M:\scale43\DATALIB\FT82FOOI

LIBRARY TITLE: SCALE 4.2 - 27 OPOUP NEUTRON GROUP LIBRARýY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
* LAST UPDATED 08/12/94

L. M.PETRIE - ORNL

........ 0 IO'S WERE USED BEFORE READING RElIO V DATA ........

........ 0 IO'S WERE USED READING THE REIO V PAPkR.AETER DATA ........

-1--.... DATA READING COMPLETED *.* ..... -..

........ D0 IO'S WERE USED PREPARING THE KENO V INPUT DATA ........

........ =3 IO'S WERE USED LOADING THE KEIO V DATA ........

........ 0 ID'S WERE USED LOADING THE DATA ........

N ID'S WERE USED CHECKING THE KENO V GEOMETRE DATA ........
.RESTART DATA HAS BEEN WRITTEN ON UNIT 95

........ , IO'S WERE USED WRITING THE KENO V - GSAS DATA ........

........ CS ID'S WERE USED PROCESSIO• CSAS INPUT DATA ........

CONTFOL MODULE CSAS25 IS COMPLETE.
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BBEBEBEBBEBB 00000000000 EN NN
BBBEBBBBBBBB 0000000000000 BEE NN
BB BB 00 00 EN EN
BE B 00 00 IN N1 fl
BB BE 00 00 N11 fi ll
BEBBBBBBBBBE 00 00 tilN Nl EN

BBBBEBBEBBE 00 00 ill MlIN NN
BE BB 00 00 EN EN NE

B BE 00 0 i EEBB SB ,00 OO N NN t.

BE BE S 00 11i NflIE
BBBEBBBEBBBEB 0000000000000 ýtN lI
BBBBEBBBBBB 00000000000 NN NN

SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL
SSSSSSSSSSSSS C CCCCCCCCCCCC AAAAAAAAAAA LL
SS SS CC CC AA AA LL
SS CC AA AA LL

SS CC AA AA LL
SSEB SSSSSENB CC A A LL
SSSSSSSSSSSS cc AAAAAAAAAAAAA LL

SS CC AA AA LL
SS CC AA AA LL

SS SS CC CC AA AA LL
SSSSSSSSSSBSS CCCCCCCCCCCCC NB AA LL
SSSSSSSSSSS CCCCCCCCCCC BA AA LL

E0000000 1 // 2
E00000EE B1B // 220
00 N00 11111 1 22

0000000i //

E BE 11B / 0
NE NB ii II

00 O0 11 I0/

OE BE 11 /0
NE0000BEE 111141111 // 22;

E000BB0 11111111 00 22

11 Ni
I1i iii
31131 11i1 O

11 ii NO
11 11 BE
ii II BE
11 ii BE

11 ii 00

31111111 11111111

November 2014

LLLLLLLLL
LLLLLLLLL

2222222222 2 2 122222

0000000

0 N

0000000,00
000U0000
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AAAAAAAAAAA

AA ;,A
AA AA

AA AA
AAiAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA A-A.

AA AN
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EEEEEEEEEEEEB
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EEEEEEEEE
EEEEEEEEE
EE
EE
EE

LL EBEBEEEEEEEBE
LL EEBEEEEEEEEE

2 9999B99999B
22 9999999999999
22 B9 9B
22 BE BE

22 99 99
99i99999999999

4999999999q99
99
99

92 99q99999999999
22 999q999999999

0 22 22

00 200 222
oo 22

oo 22

E0 22

0 2

2-2...2222222
22222222

I4 M1- I ITIIIIIIIlll

PUMAIN- I l-Ni o I-1I ,f-B-I I -BI PIT -1 11Ii
104 r,14 I-B-I II
MM M f-114 11
114 I-B- IMI

104 MM I.IIIM1-- BE- 11 1 11 1 1

PFPFPFPFPPPPF

PPPPP P PPP
PP PPpf' pp

PP 'PP

PPPPEPPPFPP:P
PPPPPPPPPPPF

PP
PP
PP
PP
FPP

nn O00000r0
// NI3 OEE4EN0

// ON O0

II EN BE
/ O0 no

/ 00 00
()/ '10 0 0

// EN O0
// 0 0 00

// CO0000000n
/C" / 00000n

222222222
22 22222222

22
2 22

::: 22

2'2222222-222Z2

22222)-2222
222222`222222

2'
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CCCC0CC CCC

CCCCCcCCCcCCCC
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333333233333
23333233333333
23 22
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333
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34 44

44 44
44 44
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA• LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
S SSSSSSSSSSS CCCCCCCCCC C A-kA-AAA LL EEEEBEEEESEEEEE PFRPPPPRPPPP CCCCCCCCCCCCC
S.S SS C C- A PA LB EE PP PF CC CC
SS CC AA AA LL EE PP PP cc
SS CC AA AA LL EE pp pp cc
SSSSSSSSSSSS CCAAAAAAAAAAAAA LL EEEEEEE - ----- PPPPPPPPFPPP CC

SSSSSSSSSSSS cc AAAAAAAAAAAAA LL EBEEFEEEE - ----- PPPPPPPPPPPP CC
SS CC AA AA LL EE PP CC
SS CC AA. LL EE PP Cc

SS SS cc cc AS AA LL EE PP, cc cc
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCCcCCCcCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 0500008-3

CREATION DATE: 09/15/95

VOLUME: Eng

LIBRARY: M:\SCALE43\WI N_rIT\EXE

PRODUCTION CODE: BONAMI

VERSION: 3.0

... JORNAME: SCALE-PC

DATE OF EXECUTION: 01/29/03

TIME OF EXECUTION: 11;02:14

LBGICAL ASSIGNMENTS

MASTER LIBRARY 11
WORKING LIBRARY 0
SCRATCH FILE 15
IIEN LIBRAPY 1

PROBLEM D E S C R I P T IO N

IGR--GEOMETRY (U/S/2/3--IMF MED/SLAB/CYL/SPHERE

IZM--N:5MBER OF B01NES OR. MI.TERIAL REGI:I:NS 0

MS--MIXING TABLE LENGTH 17

IBL--SHIELDED --ROSS SECTION EDIT OPTIOIN (0/1--HJO/SES) 0

IBR--BOIIDAP.EN'O FACTOR EDIT OPTION (0/1--NO/YES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1. (u)0S"0E-03

GEOMETRY CORRECTION FACTOR FOR WIGIJER RATIONAL APPROTIMAt.TION 1. 351:E+C0

30 ARRAY HAS 17 ENTRIES.

4Q ARPAY HAS 17 ENTRIES.

50 ARRAY HAS 17 ENTRIES.

6Q ARPAPA l fAS S ENTRIES.

7Q APRA. PLA, a A ENTRI EY.

8Q ARPAr HAS 5 ENTRIES.

9Q ARPAY HAS P ENTRIES.

10Q APRA" HPAS 17 ENTPIES.
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110Q ARRAY HAS 8 ENTITOES.

M IX2ING ' TA BL E

ETITFY M-IXTURPE ISOTOPE NUM1406 DENSITY NEW2 IfENTI 6166

10

13

14
15
16
17

4
5
7

4
5
7
3

92239
52238

801r
801 6
8016
8016
8016
1001
1001
1001
1001

40302
82000
24304
250000
2630[4

2.0 577E- 0
4.64169E-00

3333646E602
3.33866E-00
3.33846E-6
3.33846E-66
6.676q'2E -ý
6 E7692E 02
6 67692E-06
6.6762E- 06
4.33076E-02
3 .29690E-02
1.742-6E-02
1.73633E-03
S.935796-02

1092238
1008c16
2008(116

4000016
5008010
7008016
2101001
4001001
5001001
7001001

3040302
60!2000
8024304
E025055
802 C2304
802380428304 7.72071E-03

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIME1NSION TEMPERATURE EXTRA 2S TYPE (O/1--FUEL/MOD)
1 1 3.98400E-01 2.93000E+02 1.83118E+00 0
- 4 1.13035E+00 2.93000E+02 0.00000E+00 0
3 2 6.13035E+00 2.930006+02 0.00000+E00 0
4 3 1.11303E+01 2.930006+02 0.000006+00 0
5 5 1.61303E+01 2.93000E+02 0.00000E+00 0
6 6 2.11303E+01 2.93000E+02 0.00000E+00 0
7 7 2.61303E+01 2.03000+E02 0.00000E+00 0
8 B 3.01303E+01 2.93000+E02 0.000006+00 0

3299 LOCATIONS OF 100000 AVAILABLE APE REQUIRED TO MAKE A NEW 14.STER CONTAINING THE SELF-SHIELDED VALUES

00 NUCLIDES IN YOUR PROBLEM HAVE BONDARENKO FACTOR DATA-BONA4I WILL COPY FROM LOGICAL 11 TO LOGICAL 1

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBPRARY
BASED OS ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M.PETRIE - ORNL
TAPE ID 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
H 0DROGEN ENDF/B-IV MAT 1269/THRMI002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 0269/THPM1002
HYDROGEN ENDF/B-IV MAT 1269/THPM1002
OXYGEN-16 ENDF/B-IV MAT 1276
O20YGEN5-16 ENDF/B-TV MAT 1276
OXYGEN0-16 ENDF/B-IV MAT 127')
OXYGEN1-6 ENDF/B-IV MAT 1276
O;YGEN0-16 ENDF/B-IV MAT 127r

CR 1191 WT SS-304 I/EST) 6-3 293K SP=5+4(42375)'
MAý4OAJIESE-55 ENDF/B-IV hAT 1107

FE 1192 WT SS-304 (1/EST) P-3 293K SP=5+4(42375)'
NI 1190 WT SS-304 (/EST) P-3 293K SP=5+4(423750'

ZIRCALLOY ENDF/B-IV MAT 1384
PB 1288 2180G6 042375 P-2 293K

UROA4NIUM-235 ENDF/B-IV MAT 0281
UPANIUM-238 ENDF/B-TV MAT 1262

08/12/94

NUMBER OF NUCLIDES
NUMBER OF GP24MA GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 06/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED, 06/12/94
UPDATED 00/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/54
UPDATED 08/12/94
UPDATED 06/12/94

ID
ID)

ID
I D
ID
I D
IF'
ID
ID
I D'
ID

ID
ID
ID
TO
ID
I D

17
0

4001(101
50010(1

7 2 / (IS l6
70010

41028016

02050115

5080ý3164
7020(110
50243014

850(5105
86263i01

80283004
304030)
6052000
1002235

1092235

TAPE COPY USED 0 I/O'S, AND TOOK 0.11 SECONDS
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WW WW

WW WW
WW W WW

ww wwww ww
ww WW Vj w
405 SW 404 SW
WW'WW wWWW
WW'W WWW
WW WW

LL
LL

LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

pppppppppppp

p ppp pp p pp p pp p
pP Pp
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22 9q9994999999
23 99

99
99

5099999999999
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//
//
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00 000040

S 400 00
S. 4O0 00
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00 O0
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.. 0 : 0 00
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ý2ý2222222222
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22322222 5555555555555
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222222222 55555555555
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SSUYSSSSSSS CCCCCECCCCCC AAA.SJ..APA LL EEEEEBEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSPSYSSSSSSS CCCCCCCCCCCC AAA-AAPAAkA LL EEEEEEEEEEEEE PPPPPPPPP'PPP -CCCCCCCCCCCCC
SS SS CC CC AA AA LL RE PP Pp cc cc
SS CC AA AA LL EE PP Pp cc
SS CC AA AA LL EE PP PP CC
SSSSPSSSSSSS CC PLAAAPAAAXYUAAA LL EBEEBEE- --E - PPFPPPpppPTPp Cc

SSSSSSSSSSSS CC AAAAAAkPAAAA LL EBEEEEE ------------- P PPPPPPPPFPPP CC
SS CC P-A AA LL EE PP CC
SS CC AA AA LL EE PP CC2

SS SS cc cc PA AA LL EE P CC CC
SSSSSpSSSS CP CCCccc CccC'cC AA AA LLLLLLLLLLLLL EEEEEEEEEEBEE PP CCCCCc2CCCCCC

3SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEBEECEE PP ccccccccccC

PROGRAMI VERIFICATIO14 INFOPPIATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

"POGPAM: OUO002

CREATION DATE: 09/28/95

VOLUME: Eng

LIBRARY: M:\SCALE42\WIN NT\EXE

PRODUCTION CODE: NITAWL

VERSION: 3.0

...'" JOBNAME: SCALE-PC ...

DATE OF EXECUTION: 01/29/L3

TIME OF EXECUTION: 11:02:25

-1Q ARRAY HAS 1 ENTRIES.

SQ ARRAY HAS q ENTRIES.

IQ ARRAY HAS 12 ENTRIES.

SELECT 17 NUCLIDES FROM THE PltASTER LIBPARY OSI LOGICAL S
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 2
0 NUCLIDES FROM THE WORKING LIBPARY ON LOGICAL 3

TO CREATE THE NEW WORKING LIBRARY ON LOGICAL 4

4 RESONANCE CALCULATIONS RAVE BEEN REQUESTED
-1 OUTPUT OPTION FOR AMP' FOPR4ATTED CROSS SECTION DATA

2001 MAXIMEUM NUMBER OF RESONANCE MESH INTERVALS
2 ORDER OF RESONANJCE LEVEL PROCESSPING

THE STOP-AGE ALLOCATED FOR THIS CASE IS 1000:) WORDS

2Q ARRAY HAS 17 ENTRIES.

30 ARRAY HAS 60 ENTRIES.

4Q ARRAY HAS 17 ENTRIES.

GENEPAL INFOPM"ATION CONCERNING --ROSS SECTION LIBRARY
TAPE IDENTIFICATION NITMBER 4321
NUMBER OF NUCLIDES ON TAPE 17
NUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THEPRIAL NEUTRON ENERGY GROUP 15
NUMBER OF GASM4A ENERGY GROUPS P

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCES OF LENGTH 1680 WORDS
"SDRN TAPE 4321

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIEPARY
BASED ON EIIDF-B VERSION 4 DATA

COMPILED FOP SRC 1/27/e9
LAST UPDATED 08/12/94

L.N. PETRIE - ORUL

NUCLIDES FROM ESDRN TAPE
1 HYDRPOGEN ENDF/P-IV f-LOT 12C5:TNP.10 UPDATED S/Y/12/94 20010 1''

NAC International 6.6.10-11
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2 HYDROGEN ENDF/B-IV MAT 129/THPRMJ1002

HYDPOGEN ERDF/B-TV N'LAT 12r-9/THPRM1002
4 HYDROGEN ENDF/B-IV MAT 126I/THP6R11002
5 OXYGEN-16 EIBDF/B-1V MAT 1276
6 OXY'GE- 16 ENDF/B-IV MAT 1276
7 OXYGEN-16 ENDF/B-IV MAT 1276
0 OXYGEN-1, EN'F/B-CV F4AT 127L
9 OXYCEN-10 ENCF/B-IV MAT 1276

10 CR 1191 WT SS-30)4(1/EST) P-3 293K SP-5+44(42375)'
11 MA'IGAI)ESE-55 E1IDF/B-IV MAT 1197

12 FE 1192 WT SS-204(1/EST) P-3 293K 5P=5+4842375)'
12 (I 1196 WT SS-204(I/BST) P-3 293K SFP5+4(42371)'

11 ZIRCALLOY EIDF/B-IV MAT 1284
15 PB 1288 2185CGP 042375 P-3 2936
16 UPJ.AIUM-235 EIDF/B-IV MAT 1261
17 UPA, IUM-238 E(DCF/B-IV MAT 1262

HYDROGEN ENDF/B-IV MAT 1269/THRI81002 UPDR

HYDROGEN EfIDF/B-IV MAT 1209/THPJI1002 UPDR

HYDROGEN ENDF/B-IV MAT 1269/THRPI1002 UPR

HYDROGEII EIIDF/B-IV MAT 126c/THRMIOCu2 UPC

OXYGEN-16 ENDF/B-IV MAT 1276 UPDP

OXYGEN-l6 ENDF/B-IV MAT 1276 UPRa

OXYGEN-16 ENDF/B-IV MAT 1276 UPD,

OXYGEN-16 ENDF/B-IV MAT 1276 UPDR

OXYGEN-16 ENDF/B-IV MAT 1276 UPDR

CR 1191 WT SS-7)4 (1/EST) P-3 293K SP=5+4 (423751)' UPDC

MA•IGAIJESE-55 ENDF/B-IV MAT 1197 UPDC

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESON•2ICE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.41n6 TEMPEPAT)

POTENTIAL SCATTER SIGMA = 2.590 LUMPED N)

UPDATED 08/12/94 4901091
UPDATED 958/12/94 5001001
UCDATED 08/12/94 7001001
UPDATED 08/12/94 1008016
UPDATED 08/12/94 2008016
UPDATED 08/12/94 4008016

UPDATED 08/12/94 509016
UPDATED 08/12/94 70u(011
UPDATED 08/12/94 8024304
UPDATED 08/12/54 8025055
UPDATED 08/12/94 8063004
UPDATED 08/12/94 9022304

UPDATED 08/12/94 3040302
UPDATED 08/12/94 6052900
UPDATED 08/12/94 1092235
UPDATED 08/12/94 1092238

ATED 08/12/94 2001001 TEMPERATURE-
PROCESS N1UMBER 1007 IS AT TEMEPEATURE=

9TED 08/12/94 4001001 TEMPERATURE-

PROCESS NUMBER 10C17 IS AT TEMPERATURE-

OTED 08/12/94 5001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

ATED 08/12/94 7001001
PROCESS NUMBER 1007 IS AT

ATED 08/12/94 1008016
PROCESS NUMBER 1007 IS AT

OTED 08/12/94 2008016
PROCESS NUMBER 1007 ID AT

OTED 08/12/94 4008016
PROCESS NUMBER 1007 IS AT

OTED 08/12/94 5008016
PROCESS NUMBER 1007 IS AT

9T7D 08/12/94 7008018
PROCESS NUB4ER 1007 IS AT

OTED 08/12/94 8024304
PROCESS NU4BER 1007 IS AT

OTED 08/12/q4 8025055

TEMPEPATURE=
TEMPERATURE=

TEMPERATURE-
TEMPERATURE'

TEMPERATURE:
TEMPEPATURE-

TEMPERATUREC
TEMPERATURE=

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMPEPATURE=

TEMPERATURE=
TEMPEPATURE-

TEMPERATURE=

2913. LK0
293. 00

293. 00
293.00

293.00
293. o0

293. 00

293.1,0

293. 00
293.00

293.00
293. 00

293.00

293. 00

293. 00
293.00

293. 0
293.00

293. ('0
293. 00

293.00

URE(KELVIN)

UJLEAP DENSITY

293.000

1.7363295E-03

SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = 0.0000000E

INNER RADIUS - 0.00000000+00 DCA1CORF CrORECTION (C) = 0.0000000E

THE ABSORBER WILL BE TREATED BY THE (IORDHEIM INTEGRAL METHOD.

MASS OF MODEPATOR-I 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E+02

MODEPRATOR-I WILL BE TREATED BY THE NORDHEIM INTEGPRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E+02

MODERATOP.-2 WILL BE TREATED BS THE CORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 0-DIME)SIONAL OBJECT.

VOLUME FP-ACTICIJ OF LUMP TN CELL USED TO AC,7OUNT FOR SPATIAL SELF-SHIELDING=I.00000

GROUP PES ABS RES FISS RES SCAT
8 -5.519786E-04 c. 00000nI00 -3. 944 190E-01
8 -2.7972q936-03 n. 00)001OE00 --2.293471E+00

10 -3.291452E-01 0.0000006-00 -3.820862E+01
21 -2.690<6/26+00 '1'.400000E-00 -1. 1199906E+02

'00

EXCESS RESUIIA+E INTJEGR.ALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0. O000OIEO0

FE 11W2 WT SS-814 (W/EST) F-3 2932 SP=5+4142375)

11 1100 WT SS-304 I/EST) P-3 293K SR=5+44(42375)

NAC International

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8020304 TEMPERATUPE-
PROCESS NUMBER 10017 IS AT TEMPERATUPE=

UPDATED 06/12/94 8020304 TEMPBPATURE=
PROCESS (UMBER 1007 15 AT TEMPEPATURE=
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ZIRCALLOY ENDF/B-IV MAT 1284

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.110001

RESONANCE DATA FOR THIS NUCLIDE

UPDATED 08/12/94 3040302 TEMPERATUPE= 293.00

MASS NUMBER (A) 90.436 TEMPERATURE(NELVIN) = 2

POTENTIAL SCATTER SIGMA = 6.35 LUIPED NUCLEAR DENSITY = 4.32

SPIN FACTOR (G) = 1.07 LUMP DIMENSION (A-RAR) - 0.

I''ER PRANIUS - 0.0000000E+00 DANCOFF CORRECTION (C) - 0.04

THE ABSORBER WILL BE TREATED BY THE NOEDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LLMP IN CELL USED TO ACCOUNT FOP, SPATIAL SELF-SHIELDING-].O0000

GROUP RES ABS RES FISS RES SCAT
8 -2.531564E-03 0.0000500E+0, -2.069429E+00
9 -7.143981E-52 0. 000000E+U0 -3. 26r492E+U0

10 -7.70 3E53E-052 0.000000E+00 -1.746 4N5E+rC
II -1.954898E-01 0. UU0000E+OU -8.10304 3E-01

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 1.75363E-01
FISSION 0.N0000E+00

93. 000

307818E-0C

Onn00E +00

PH 1288 218NGP 042375 P-3 293K

URA.IIUM-235 ENDF/B-IV MAT 1261

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025

POTENTIAL SCATTER. SIGMA = 11.50A

PROCESS NUMBER 1N0,7 IS AT TEMPEPATURE=

UPDATED 08/12/94 n802000 TEMPEPATURE=
PROCESS NUMBER 1007 IS AT TEMEPEATUEE=

UPDATED 08/12/94 1092235 TEMPERATURE=

203.00

293.00
393. OS

293.00

TEMPEPATURE (KELVIN)

IOOSPED 117A1.F.A DENITTY

293.000

1 .1 757RA77F-n

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = 3.9840001E-01

INNER RADIUS - 0.000000UE+00 DANCOFF CORRECTION (C) = 2.8592249E-02

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 15.991 SIGMA(PER ABSORBER ATOM)- 1.5361255E'02

MODERATOR-i WILL BE TREATED BY THE IORDHEIM INTEGPAL METHOD.

MASS OF MODERATOR-2 238.051 SIGRA(PER ABSORBER ATOM)- D.3124234E+,32

MODERATOR-- WILL BE TREATED BY THE NOR['HETM INTEGPAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 2-DIMENSIOUAL OBJECT.

VOLUME FRACTION OF LUM-IP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES FISS RES SCAT
12 -3. ?2292E+D0 -2.226327EN00 -8.095@20E-02
13 -1.149934E+01 -5.E1038E+00 -2.515055E-01
14 -0.514017E+00 -5.014 69EE+00 -5. 936050E-02
15 -4.509439E-04 -3.420E8 CE-04 3.080730E-C,

EXCESS RESOLENCE INTEGRALS

RESOLVE[,

ABSORPTION 2.00620E+02
FISSION i.20254E+02

PROCESS NUMBEREE 1007 IS AT TEMPERATURE- 293.00

293.00UPAN.IUI4-23a ENDF/B-IV MAT 1262 UPDATED 08/12/94 1002238 TI

RESONANICE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = -"36. 00 TEMFER-ATUBE(EELVII) = 23.000

POTENTIAL SCATTER SIGMA = 10.59C LUO4PED NUCLEAR DENSITY - 2.20576861

SPIN FACTOR (G) = C56.527 LUMP DIMENSION (A-BAP.) - 3.984OUOI

INNER RADIUS - S. 0000000E100 DAICOFF CORRECTION (C) - 2.85-2491

THE ABSORBER WILL BE TREATED BY THE I)OPDHIEI IINTEOPAL METHOD.

I4ASS OF MODEPATOR-I 11.0091 SIGYRL;PER ABSORSER ATOM)= 0. 10S3057E+0

MODERATOR-i WILL BE TREATED BY THE IJORDHEIM INTEGRAFL METHOD.

EMPERATURE=

E-02

E-01

E-02
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MASS OF MODERATOR-2 235.044 SIGOMAI(PER ABSORBER ATOM)- E.3446152E-01

MODEPRATOR-S WILL BE TREATED BY THE TIORDHEIM INTEGPAL METHOD.

THIS RESOANICE MATERIAL WILL BE TREATED AS A 2-DIMENSIONAL OBJECT-

VOLUME FRACTION OF LUM4P III CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDIIG=I..00000

GROUP RES ABS RED FISS RES SCAT
0 -4 .049280E-12 '.0.uC D00E+01) -4. 00834 C3E-01

10 -1.0602E• 00 -1 .?245-05 -6.51 Il-:E2E+n0
11 -9.72031E'_16E 0. 0000f0E+I. -. 674516 E+01

1 --4.2651 9E+0l 0.CDO(00E+0S -0 . 960672E+51
13 -5.34I8S2E÷01 0.DUOOR0DE+O0 -1.754942E+O1
14 -1.033681E+02 0. 000000EO0 -6.23543E+00
15 -5.894847E-07 0.O0D0OSOE+O0 1. 142('21E-SRG

EXCESS RESONANCE INTEGRPALS

RESOLVED

ABSORPTIOIN 2. I028E+01
FISSIOTN 10?353DE-04

PROCESS NUMBER 1007 IS AT TEMPEH-ATURE=
THIS "SSDRN WORKING TAPE WAS CREATED 01/29/03 AT 11:02:25
THE TITLE OF THE PARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BABED ON ENDF-B VERSION 4 DATA

2 93 .00

COMPILED FOR NRC 1/27/89
TAPE ID 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERH-IAL GROUP 15

TABLE OF CONTENTS
HYiDROGEN EINDF/B-IV MAT 1269/THRMLDI02
HYDROGEN ETJDF/B-IV MAT 126H/THR-MI002
HYDROGEN ENDF/B-IV MAT 1269/THP.MI50T
HYDROGEN ETDF/S-IV MAT 12H9/THRMSO02
OXYOGEN-I6 ESDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN -l6 ENDF/B-IV MAT 1276
OXYGEN-H6 ENIDF/B-IV MAT 1276

OXYGEN-_I ENDF/B-IV MAT 1276

CR 1191 WT S-S-o04(1/EDT) P-3 2H30 SP=5+'4 (42375)'
MATOGRNESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304 11/EST) P3 293K SP=5+4(42375)

NI 1100(1 WT SS-304 (I/EDT) P-3 293K DP=54 (42375)'
CIRCALLOY ENDF/B-IV MAT 1234

PB 128H 228NGP 042375 P-3 293K
UP.IIUM-235 ENDF/B-IV MAT 126H
OPAIIIUMI-238 ENDF/B-IV MAT 12C2

NUlMBER OF NUCLIDES
N'UMBER OF GAMMA GROUPS
LOGICAL UNIT

UPDATED 03/12/94
UPDATED 08/12/94
UPDATED DD/12/94
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED 08/12/H4
UPDATED 08/12/94
UPDATED 0/12/94
UPDATED 0H/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08R/12/4
UPDATED 00/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
ID
ID
ID
ID
ID
ID

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

17
0
4

2 0u 1'11(01
1001001l

5001001
7001001
1008016
2005816
4n08016
5n08016
7005H0l
5024364
0025055
00263:71
8024304
3040302
7L086006

1092235
1509223

TAPE COPY USED 0 I/O'S, AID TOOK 0.05 SECONDS
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SSSSqSSSSSS CCCCCCCCCG AA LL EEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AA LL EEEEEEEEEEEEE PPPPPPPpPPPPP CCCCCCCCCCCCC
SS SS CC CC AA AA LL EE PP PP CC CC

SS CC AA AA LL EE PP PP CC
SS CC AA AA LL EE pp PP cc
SSSSSSSSSSS CC AAAAAAAAAAAA LL EEEEBEEE ------ PPPPPPFPPPPPP CC

SSSSSSSSSSSS CC AAAAP•.APAAAAA LL EEEEEEEEE - ----- PPPPPPPPPPPP CC

SS CC AA AA LL EE PP CC

SS CC AA AA LL EE PP CC
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SSSSSSSSSSSSS CCCCCCCCCCCOC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC

S$SSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

PROGRA7N VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: Eng

LIBRARY: M:\SCALE43\WINNT\ESXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 01/29/03

TIME OF EXECUTION: 11:02:27

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

. . OMERIC PARAMETERS .

* - TME P-LSYIMTM PROBLEM TIME (MIN) ......

TSA TIME PER GENERATION (MIN) Slip - -

GEN NITIBER OF GENERATIONS SP3Y

* lMPS IIUMBEP PEP GENEPATION 100.:C

INSE NUMBER OF GENEPATIONS TO BE SKI PPED 3

- PBEG BEGINNING GEINERATION NUMBER 1

PES GENERATIONS BETWEEN CHECKFOI14TS C - -

XI D NU1,IEEP OF EXTPA 1-D CROSS SECTIONS 1

SNBER NEUTRON BA14K SIZE 1025 ...

'-:140 EXTRA POSITIONS Ill NEUTRON BANK 0

* - " PRFB FISSION BANK SIZE I10

RFE EXTP.A POSITIONS IN FISSION BANlE K

-" OWTA DEFAULT VALUE OF WEIGHT AVERAGE P. LOPS

*.. WTH WEIGHT HIGH FOP SPLITTING 3.0uU0 ...

.N. WTL WEIGHT LOW FOP RUSSIANI ROULETTE 0S3332 ...

". 5ND STARTING RAIIDOM NUMBER BB82710UOUI ...

E8 NUSMBER OF D.A. BLOCKS ON UNIT P USP

* NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 51 ...

ADJ MODE OF CALCULATION FORWARD ...

". IIPUT DATA WRITTEN ON RESTART UNIT NO ...

E. BINARY DATA INTERFACE fES E..
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IIAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, SO BASKET

......... LOGICAL PAPAMETERS .....

PUN

FL:.:

SMU

MKU

C0U

MKH

CKH

FMH

HHL

AEN

XSI

X52

MAP

PKI

RID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX:

COMPUTE AVG UNIT SELF-l-ULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-ERR BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT l-S MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTPA S-D CROSS SECTIONS

YES

NC'

NO

NO
110

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

FLT

FDII

NUB

MNP

CKP

FlIP

M4KA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE M-AP(S)

COMPUTE FISSIOII DENSITIES

COMPUTE NU-BPAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBEER

COMPUTE COFACTOR K-EFF KY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY PEGION

PRINT FAR BY GROUP

PFINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARPRAY

PRINT INPUT GEROMETRY

PRINT DEBUG INFOMPIATION

PRINT TRACKING INFORMATION

YES

NO

NO ...

NO

110

NO -

NO *

NO '

NO *

NO *

NO "

NO

NO

PAR.AMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

.... *..... I ... DATA READING COMPLETED ...............

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2

CROSS SECTION MESSAGE THRESHOLD =3.BE-05

MIXTURE -
NUCLLI DE

1 G1 '' 3M8
08/1'/94

MIXTURE
IG'LI DE

03/112/04

20110311 K

008/IX/ 94

MIXTURE =
]IUCLI DE
3041 3 302

08/12/1 4

MIXTURE =
NUCLI DE

19400 1

(0/12/94

MIXTURE
UCG L I DE

400 1001
03/12/94

0 0 1 16

0 / 12 9 04

ATOM-DENS.
4.64r-(9E-02

1.17578E-03

2.20577E-02

ATOMl-DENS.
K.676P9XE-SX

3.332P4'E-OX

DENSSITY (G/CC)
WGT. FRAC.

1.18500E-01

4.4075O0E-'02

0.37425E-01

DENSITY(G0/CC)
WNT. FPRA.

1.11927E-0]

K.e8074E-0I

= 10.412
ZA AWT

8016 15.9904

91235 235.0441

92238 238.0510

= 0.9qe17
ZA AWT

1001 1.0077

8016 15.9904

NUCLI DE
OXYGEN-16

UP/•I I•1- X3S

URAPI1UM-'38

TITLE
ENDF/B-IV MAT

ENDFiB-IV MAT

ENDF/B-IV MAT

1276

1232

3 DEIISITY(G/CC) = " Co5U
ATOM-DENS. WGT. FRAC. ZA AWT

4.Y3078E-02 1.U000OE+00 4B0000 91.2196

4
ATOM-DENS.

K. 67692E-02

3. 33OIKE-S2

ATOM-DENS.
6. 676K9E-OF

3 . "-4XB-0

DEIISITY r/OCI)
NGT. FPAC.

1.I1927E-01

9.85o74E-O1

DENSITY(G/CC)
WGT. FRAC.

I. II927E-01

O.8(074E-0I

= 0.99317
'A AWT

1001 1.0077

8M1l 15.9q04

= 0.99817E-04
ZA AWT

5001 1.0577

801C 15.9•04

NUCLIDE TITLE

HYDROGEN ENC'F/B-IV MAT 1269/THPE-11002

OXYGEN-1E EIDF/B-IV I-lAT 1270

NUCLIDE TITLE
ZIRCALLOf ENDF/B-IV MAT 1284

NUCLIDE TITLE
HYDROGEN ENDF/B-IV FLAT I269/THP.MIO0T

OXYGEN-lE ENDF/B-IV MAT 1276

IIUCLIDE TITLE

HYDROGEN ENDF/B-IV I4AT YIT9/THPJ411002

OXYGEN-1I EIPIF/B-IV MAT 17_-

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED
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MIXTURE =
IUCLIDE

/12 0/94

MIXTURE =
JUCLIDE

7001611O

08/11/94

MIXTUPE =
NUCLIDE
3024304

08/12/9 4
8025055

08/12/94
8026304

'76/12/964
6028304

06/12/94

2 DEINSITY(G/CC) = 11.344
ATOM-DENS. NGT. FR//-. IA AWT IIUCLIDE TITLE

3.12890E-01 1.0c300E+ ..32022 207.-1122 PB 1288 213NGF 042375 P-3 233K

7
ATOM-DENS.

6. 87692E-0E

2. 32346E-0N

ATOM -DENS .
1. 74286E-02

1. 73633E-03

8.93579-02-

7.72070E-03

DENSITY (GI/CC)
WGT. FR//C.
I1127E-01

P. 86074E-01

DENISITY 1(G/CC)
WGT. FR/ C.

1. 900O0E-01

1.69999E-02

6. 60002-31

9.50001E-02

=0.9917E-04

ZA AWT
103 1 1 .22-77

8012 15.9 ,04

= 7.9200
IA AWT

24300 51.9q57

25050 54.q379

22030 55.8447

28033 58.6872

NUCLIDE TITLE
HNDRO,11EN ENDF/S-TV MAT 1169/THF641002

O2Y0GEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
CR 1191 WT S8-3344(1/EST) P-3 2932 5R=5+4(42375)'

MANGAINESE-55 ENDF/B-IV MAT 1197

FE 1102 WT S0-34 (I/EST) P-3 2963K S=5+4 (42375)

NI 1190 WT SS-304(1/EST) P-3 293K SP-5+4(42375)'

UIPDSATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED'

UPDATED

24010601
4001nni

5001001
7001021
1026310

2 0('016
4008016

5008016
708016~

H 0DROGEN
HYDROGEN
HYDROGEN
HYDROGEN

OXY2GEN-16
OXYGEN1-16
OXYGEN- 16

OXYGEN-I 6
OXYGEN-16

ENDF/B-1V MAT 1269/THPMIO02
ENDF/B-IV MAT 1269/THRM1002
EIIDF/B-IV MAT 1269/THPM1002
EIIDF/B-IV MAT 1269/THPM1n02
ENDF/B-IV MAT 1276
ENDF/B-IV MAT 1276
ENDF/B-IV MAT 1276
ENDF/B-l1V MAT 127b
ENDF/B-IV MAT 1276

UPDATED 00/12/94
UPDATED 06/12/94
UPDATED 30/12/94
UPDATED 02/12/94
UIDATED 26/12/34
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 68/12/94
UPDATED 21e/12/94

860-24234 CP 1191 WT 05-3u4 N1/EST) P-3 2936 SP=5+4142375)' UPDATED 06/12/94
8025255 MANIGANIESE-55 ENDF/B-IU IAT I117 UPDATED 08/12/64
0026204 FE 1162 MT 05-304(I/EST) P-3 2932 SP=5+4(42375)' UPDATED[ 08/12/94
6028304 NI 11U0 WT S0-304(Il/EST) P-3 293K SP=5+4(42375)1 UPDATED 08/12/94
3040302 ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 08/12/94
C0826.. PB 1266 2185OP 042375 P-3 263K UPDATED 06/12/94
10521_35 UP/AN IUM-235 EIDF/B--IV MAT 1261 UPDATEL 03/12/94
1092238 UP.AINIUM-238 EFDF/B-IV FIAT 1262 UPDATES 03/12/94

KENO MESSAGE NUMBER K5-222 1 TRAI,)SFERS FOR MIXTURE 2 WERE CORRECTED FOR BAD MOMENTS.

2ENO MESSAGE NUMBER 25-122 1 TRAINSFERS FOR, MIXTURE 4 WERE CORRECTED FOR SAD B MOMENTS.

KENO MESSAGE NUMBER K5-222 2 TPRANISFERS FOR MIXTURE 5 WERE CORRECTED FOR BAD MOMENTS.

KENO MESSAGE NUMBER K5-222 2 TRJUNSFERS FOR MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.

........ 0 IO'S WERE USED MIXING CROSS-SECTIONS ........

I-D CROSS SECTION ARRAY ID NUMBERS
1 2002 1452 27 16 1018

SIOU MERE NEL' PEEPING TOE CROSS SECTIO ........

"NAC-LWT, BWM, DAMAGED-SMALLER PIN SIZE, NO BASKET ...

... ADDITIONAL INFOPI4ATION ...... .."

.. NUTMBER OF ENERGY GROUPS 27 USE LATTICE GEOMETRY NO ...

1 -I. OF FISSION SPECTRUM SOURCE GROUP 1 GLOBAL ARRPAY NUMBER 0

.. NO. OF SCATTERING ANGLES III -ISECS 2 NUM4BER OF SUNITS IN THE GLOB6AL : DIR. 0 ""

.. ENTRIES/IEUTROTI IN THE NEUTFOTIN BANE 17 NUMBER OF UNITS 11 THE GLOBAL Y DIP. 5"

ENTRIES/NEUTRON IN THE FISSION BANK 10 NUMBER OF UNITS IN THE GLOBAL Z DIR. 0

NUMBER OF MIXTURES USED 3 USE A GLOBAL REFLECTOR YES

"NUMBER OF BIAS ID'S USED 1 USE NESTED HOLES NO "'"

" BUMBEP OF DIFFERENTIAL ALBEDOS USED 0 NUMBER OF HOLES 2I . .

TOTAL INPUT GEOMETBY 2EGIOI1S 10 MA-XIMUM HOLE NESTING LEVEL 1

NUMBEP OF GEOMETRY REGIONS USED 10 USE NESTED ARRAYS 110

" LARGEST GEOMETRY UNIT NLU4BER 0 NUMBER OF ARPAYS USED 0

- LARGEST ARRATY NU-IBER 1 MAX[IMUM ARPAY NESTING LEVEL

B +X BOUNDAPRY CONDITION

- +Y BOuIFISA2Y CODITION

MIR -X BOUNDARY CONDITION

I-P -Y BOUNDARY CONDITTON NIP '0
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REGION

HAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, 110 BASKET

MEDIA BIAS GEOMETRY DESCRIPTION FOP THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

----- UNIlT I ----

LWR FUEL ROD-NO CLAD

I CYLINDER I I RADIUS = 0.392840 +Z - 10.000 -Z = -10.000 CENTERLINE IS AT 1 = 0.00000 y = 0.00000

- CYLINDER 4 1 RADIUS 0.40400 +Z 10.000 -Z = -10.000 CENTERLINE IS AT K 0.00000 Y = 0.0000
NAC-LWT, BWR, DAMIAGED-SMALLER PIN SIZE, NO BASKET

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

................... GLOBAL ..................
----- UNIT .

1 CYLINDER

HOLE NUM4BER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUM4BER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE INMBER

HOLE NIUMBER

HOLE NUMBER

HOLE SlUMBER

HOLE NIUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE IIUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NIUMBER

HOLE NUIMBER

HOLE IIUI-IBER

HOLE IIUI-IBEP.

HOLE NUMIBER

HOLE NUMBER

HOLE HUMBER

HOLE NIUMIBER

HOLE NUMBER

4 1 RADIUS - 9.01C(

AT X - 0.00000

AT -X 21529

AT X = 1.0764

AT X = -1.0764

AT V = --. 1594

AT X -1. Y764

AT ' = 1.0764

ATY= 2.22. 3

AT X = 4 . 3005

AT X 3.'o93

AT X 2.1529

AT 0 - 0.0000

AT X = -2.1529

AT X = -3.2293

AT X - -4.3058

AT X -3.2293

AT X - -2.1529

AT X - 0.00000

AT X - 2.1529

AT X - 4.3058

AT X 5 5.•822

AT X = 1.0764

AT X --4.O05E

AT X -5.38V 2

AT X - -1.01764

AT X I- 1.764

AT . = 4 -.0O5,

AT X 3."'93

AT X -1.0764

AT X -4-40-5

AT X - -3.' -q3

AT -' = 3.22-3

AT S - 5.2622

AT K -3.-2-3

AT K - -5.3022

AT 3. 56.587

Z = 10.000

Y = 0. 00000

Y = 0. 000O0

Y = 1.86.45

Y = 1.8645

Y = 0. 00000

Y - -1.08645

Y = -1.8645

Y= -1.q645

Y= 0.00000

Y 1.8645

Y = 3.728)

Y = 3.7289

Y = 3.7289

Y = 1.8645

Y 0.00000

Y = -1.8645

Y -3.7289

Y - -3.7289

Y -3.7289

Y = -3.7289

Y = 1.8645

Y = 5.5934

Y - 3.7289

Y- -1.H8r45

Y = -5.5934

Y -5 .5934

= 3.7289

Y= 5.5934

Y 5.5934

Y= -3.7289

Y -5.5934

3 = -5.5934

- -1.E648

S 45.534

Y 1.6045

y= 0.00000

-Z = -10.000 CENTERLINE IS AT X = 0.00000

Z = 0.00000 IS UNIT NUMBER 1

Z 0.00000 IS UNIT NUl4BER I

Z = 0.C00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.000080 C I UNIT IUI4HER I

Z = 0.00000 IS UNIT NUI.IBER 1

Z = 0.0)000 is UNIT 0'0UM4E0 1

Z = 0. 00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUIMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT IlUM4BER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMABER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NIUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NIUIMBER I

Z = 0.C00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT IUIU4BER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMIBER 1

Z = 0.00000 IS UNIT NUIMBER I

Z = 0.00000 IS UNIT NUI-IBER 1

- 0.00000 IS UNIT NUI'BER I

Z = 0.00000 IS UNIT HUMBER 1

Z = 0.080000 1 ( IS UNIT U-IOEE 1

Z = 0.000'0 IS UNIlT 0010BER I

Z = 0.00000 IS UNIT IUIMBER I

Z = 0.00000 IS UNIT NUI4MBER I

0. C 00O
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HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE ONUMBER

HOLE NUI'MBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NIUMBER

HOLE NIJUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBEP

HOLE NUMBER

HOLE NUMBER

HOLE N4UMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

G CYLINDER

7 CYLINDER

8 CUBOID

AT X

AT X

AT K

AT X

AT X

AT X

AT X:

AT .

AT X

AT X

AT X

AT X

AT S

AT X

AT Z

AT X

AT S

AT X

AT X

AT X

AT X

AT 2

AT K

AT X

AT X

RADIUS

RADIUS

RADIUS

RAD IUS

RADIUS

RADI US
RA NB

-6. 45R7

N.60000

'. 1529

4.3u53

5. 3822

6. 45b7

7.5351

B. 6116

7.5351

6.4587

5. 3822

4.3058

2.1529

0. (000C0

-2. 1525

-4.3058

-5. 3822

-6.4587

-7.5151

-4.6116

-7.5351

-6.4587

-4. 3051

-2. 1529

16.966

1E. 8901

33.553

36.551

4q.244

49. 6 22

49.8p _

O.5 00000

-7.4578

-7.4578

-7.4578

-5.5934

-3.728q

-1.8645

0. 00000

1.8645

3.7289

5.5q34

7.4578

7.4578

7.4578

7.4578

7.4578

5 .5634

3. 7269

1.6645

K'. " 0 0 C,

-1.8645

-3.7289

-5.5934

-7. 4578

-7.4576

10 . 0')0

10). 000

10. 100

10.000

10.006

10. 000

-4q H-+

Z=

0. 00000

0.00000

0.O0O00

Z = 0.00000

Z = 0.00000

0 = 0.0O000

Z = 6.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0. 00000

Z = 0.00000

Z = 0.00000

z = o. oo0oo

Z = 0. 00000

Z = 0. 00000

Z = 0. 00000

Z = 0.00000

O = 0.OC00O0

Z = 0.0000

Z = 0.00000

2 = 5.500O00

Z = O. 00000

Z = 0.00000

-7 -10. 000

-z = -i0. 000

-Z = -10.000

-Z = - I0. 000

-Z -10.000

-Z = -10.000

+Y= 45 6'2

IS UN1IT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NU4BER

IS UNIT NU4BER

IS UNIT NUMBER

IS UNIT NUMIBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -4q A2?

1

1

i

1

1

I

I

X1

= o.O00oo

= 0.00000

= 0.0000

= 0.00000

= 0.00000

= 0.00000

= in.000

Y

Y

Y
Y

0. (0000

(. 00000

0.00000

0.00000

0. ('0000

0. 0+0(0

-10.000

UNIT 6EG10N

1 1

- I

2

7

NAC-LWT, WR, ,A14AGED-S14ALLER PIN SIZE, 00 BASKET
VOLUMES FR THOSE UNITS UTILIZES IN TRIO PROBLEM

GEOMETRY CUMULATIVE
1EG I ON VOLUM4E VOLUME

S 9.97283E+00 CM'3 9. 97283E+00 CM" *3
3.26074E-01 CM''3 I.03009E+01 CM**3

3 4.47692E+03 CN''3 5.10617E+03 CM''3

4 1.302u+1064 CO' '3 1.81291E+04 CM*N3
5 0.20632E 03 CM'*3 2.24285E+04 CM':3
6 4.00555E+04 C14''3 7.01240E+04 CM':3
7 1.24160E 04 Cr4' '3 8.3q400E+04 CM''3

0 0.42746+04 Ci4 "3 2.52267E+05 CM"N3
9 3. 50652E+03 214 '3 1.55664E+05 CM' '3

10 4 . 26155E+04 CH* * 3 1.09157E6+05 CMI '3

UNIT USES REGION HI:

1 1 1

:TUPE TOTAL VOLUME

S .025343E+202 CM' '3
4 2.02125E+51 CM' 3

4 4.47982E+03 CM-'3
5 1.30210E+04 CM'*3
o 4.30932E+53 CM''
- 4.e0855E+04 CN''3

1.34100E+04 CM'2
7 0.64274E+04 CM''3

4
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7.593652E EC3 CM °S

8 5 4.26155E+'104 CM*'3

TOTAL MIXTURE VOLUMIES
MIX:*TURE TOTAL VOLUM.E MASS (G)

1 6. 08343E+02 rM1 3 6. 3405E0+03
4 4.49984E-03 CM''3 4 .49101E+03

5 5. 56365E 04 CM' '3 5.. 55347E+O0
r 4.: 6095E+,n4 CM'' 50 45.1 '2E0-5
7 6. 84274E+04 CM' '3 6. 83022E00+
B 2.13218E-04 cM''3 1.088C9E+05

.. .• ........... o.............,•............*........*......+........................................,....................

BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 1) IO'S WERE USED IN KENO-V BEFORE TP.ACEIIG ........

........ 0.00450 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IS THE CORE- 3.06347E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED UNIFORMLY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTERMOST GEOMETRY CARD.
THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

EENO MESSAGE NUMBER K5-105 ..... WARNING, ONLY 481 IUDEPENDENT STARTING DOSITIOIIS WERE GENERATED.

519 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAJ, DISTRIBUTIOU.

4.49650 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 4.50133 MINUTES.

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

GENERATION
GENERATION K-EFFECTIVE

KERO MESSAGE NUMBER K5-13'
1 8.45376E-01

KENO MESSAGE NUMBER K5-132
2 8.37583E-01

KBNO MESSAGE NUMBEBR K5-132
3 8.80673E-01
4 8.40922E-01
5 6.45497E-01
6 .83555E3-01
7 9.28339E-01
e 8.58053E-01
9 8.74480E-01

10 8.70549E-RI
11 8.3381EK-CI
12 9.03332E-01
13 9.06360E-0I
14 8.74883E-UI
15 P.60739E-01
16 8.56786E-01
17 8.46416E-01
18 8.79714E-01
19 e.77155E-01

8 .0755E-SO
8.4178iE-01

- 74172K-SI

23 .71497E-55

8 .52134E-' I]

25 3.74 281E-1
26 8.85942EK-0
27 8 .8E502nE-0 1

C8 02E-01

'9 9.00154E-01
3) 8.77230K-01
31 E.74785E-01
32 8.66097E-01
33 9.01664E-01
24 8.85437E-Sl
30 9-1373:E-01
36 8_.81820E-01
37 8.77272E-1I
30 8.67046K-01
39 9.51994E-01
40 9.11647E-01
41 6.45714E-01
42 9.01285E-01
43 8.62713E-01
44 0.57230E-01
45 9.2049E0-0I
46 9.1K825E-01
47 8.54214E-01
48 Inter 53rEat n 1

NAG International

ELAPSED TIME
MINUTES

WARI41I!G .... ON)LY
4. 52667E+.0

WARNING .... ONLY
4. 55700E+00

WARNING .... ONLY
4 .56617E+00
4. 61650E+U0
46. K4667E+UO
4.. 67683E+00
4 . 70600E+0S
4 .73817E+0S
4 . 76833E+00
4 .79767E+00
4. 92R83E+00'
4. 85817E+.00
4. 88733E:00
4. 91707E0n0
4 . 94783E+00
4. 97800E+00
5.00617E+-0
5. 03750E+ 00
5. 06867E+80
5. 09883E+US

.12900E+'00

5, 15833E+00
5. 18850E+00

5.21683E+00
5.24983E000
5. 28017E+S0
5. 30 93 3E+1'20
5 , 4 6 50 0 + C0 '
5. 37433E+O0
5. 404 67E+00
5. 434830+S('
5. 4 65OSE+U0

5. 49617E+n0

5 . 55750E+ 0
5. 50950E+00

5. 65083E+005. 6020067000

5.71133E+00
5.74233E+00'
5. 77350E+00
50. 68367E+U0
5 . 83433E+÷(0
5 .8000 UE +00

5. 89533E+00
5. 92550E+0S
5 .5567E400l

AVERAGE
K-EFFECTIVE

908 INDEPENDENT
I. O00UCE+O0

897 INDEPENDENT
I.00000E+00

955 INDEPENDENT
8 .8H073E-0]
8.83798E-01
8.710310-01
8.74 162E-_0
8.84997E-01
8 . 80S '97E-01

8.79646E -01
8.78509E-_0
8.73543E-0 1
8.76522E-0(1
8.79234E-0I
0.78672K-SI

. 77477E-01
0. 75999E-Si

4. 74027E-01
8.74382E-0]
8. 745045E-Ol
8.75446E-RI
S.73674-i01
8.73714E -01

8.73608E-01
8.72632E-01
8.727040-01

8.73256E-01
8.73726E-01
O .730600-01

8.74930E-0I
8. 75012E-:0
4.750040-01

8.74707E-S0
8. 75577E-01
0.75365K-SI)

6.77032E-i0
8.77173E-01
8.771700-00

6.76604E-Si

6.76"21E-01
S. 77153E-01

6.7634 7K-il1
8.7 6971E-01
8.76623E-01
3.7610E-01
8. 77121E-c'1

8.78093KE-0
8.78451E-01
8.74407E-Si

AVG K-EFF
DEVIATION

FISSION POINTS WERE
0.O0000E+00

FISSION POINTS WERE
0. C001000+ 30

FISSION POINTS WERE

S.00OOE+00
3.12465E-'03
1,28937E-02
9.63994E-03
1,315q1E-02
1.10450E-US

8.0794 5E-03
6.63108E-03
9. '06838E-03
3.65703E-03
8.28752E-03
7.57412K-S3
7.10543£-03
6.74233E-03
6.579310-03
6.16463'-03
5.7929K-S03
5.535410E-03
05,5760E-03

5.24411-O03
4.98920E-03
4.£561EC-03
4.64080E-03
4.47733E-03
4.32021E-03
4.15730E-03
4.11632E-03
2.96744E-03
3.828200-03
3 .710('20-03

3 . 6246E-03
3.58340E-03
3.66213 _-03
3.55558E-03
3.45'05E-03
3.36700E-23
3.34317E-03

384920-03
3.394 nE-03
3.664C0E-03
'.30163E-03
_'.25498IE-C-
3.34143E-03
_.38659E-03

3.32901E-(3
3. 25093E-3-02

MATRIX
K-EFFECTIVE

GENER ATED
0. 004000.+00

GENERATED
0.06020 0-0E+0

GENERATED
0. 000000E+346
o. 00 0050E+O00.00UOOE÷O0

0. O(0000E+00

0. U600OE+(0'

0. 000000+00

C',. I300 I'E +:0

+0. O00000÷0.0

0. 00000E+00
0.0OO000KOSE+
0. 003000E+0
0.00l000E+00

5. 000 (' 00 .E 20
.0, O000E+O0

0. OU'E0u0

0 . 04' 000+ ('0

0. O0000E+ '0
0] . 04'O '0E(0+ ('iO

0. 00000E+00
0. 00 0 00E+ 00
0.00 000 E + 01
0. 000000E+t('0

!00000I E +00

0. 0iOS0OE+O0
0. C) (1 1) CI0E + -00

0. 000000+.00

0.9:000'E+ '10

(' r00 00 +0- ('
0. 00000.E('0
0.0O00000+00
'..S''0000.E+,,01
0. ('00050E+ 00
0. Sc'500( + ( (3

0.4 0020.i5+50

0. 000000+300

0.00(3 0(I'l E + S 'l

I .0 E 0 I 0 0

MATRIX K-EFF
DEVIATION

0. O0O50E+00

0. 00000E+00

5. 0000OE+00
0. -000 '0E+3E0
0C. 00 1,0E 0
0. 000O0OEO

.0000+00+00
0. ('0UE0+0US
0. OnOOOE+03
0 00000E+0o
n. 00(Ilr E+ 0 0
0. 00001O+00
0. 00000E+00
0. 50 00 00t-'5

'0 . '0(0E+ 0(L
0. 0600000 , U

(3. 000020+1")O

0. 00000E+00

0i. 0(30000E+ 00

0 . 2I0 I'oo+0E 0 '

0 . O0(C)00E+(0u

0. 00000.E00

0 . J0 0 E + 0 0j
SO. 0COOE0+00
SI. -l000 00.E 00
0,000.000+00

0.I I)00OOIE+OO
v0 .000I 00
n '04 n C0 E +C 0'

(. 00000E+00

r. 00000((E+OC

0(00000 E + 00
1 . 00001"0E+00
0'. OOO(IOE+(o'

0 . O00InE+IO0

0. 000300E+00

0 . OC'I(00E+0'

0. 61:1000E0+ 00

0.,000000+00

0-. 0r IICIE0+(OCI
u.0 ,(OO0OE+00C' . (3 5(''2('E + Sc'

0,0000(0E+6(

0 (''(0IlllOE + '3 0

'0 3 , c'':'Io00 +00
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49
50
51

53
54
55
50

57
58

6'.'
61
62

63
64
65

66
67
68
69
76'
71
72
73

761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
778
780
781
782
783
784
785
786
787
788
769
790
791
792
793
794
795
796
797
798
700
800
801
802
803

0.220814E-01
q.65345E-01
9.061374E-01
0. 037076-01

8.803896E-01
0. 379095-01

9. 04021E-01
0. 684526-01
6. 664306-01
8.71 4726-lI
0.709366-01
6. 585016-01
8.78164E6-01

. 97505E-01
0. 66246 E-01
0. 5610E -01
e9. 679126-02
9. 05236E-0 1

0.176156-01
8.30976-01
6.8831506-)0 1

8.404306-01
8.571766-01
0.0014056-01

8.95618E-01
9. 04177E-01
R.59740E-01
8.96777E-01
S. 02 65 0E-01
0. 74845E -01
9.18491E-01
8.79583B-01
8. 7702 6E-01
9.0 0662E-01
8.44109E-01
9.07444E-01

. 93137E-01
8.72167E-01
8. 45577E-01

a.58480E-01
8. 88107E-01
8.34017E-01
9. 79107E-01
0.0 7409E-01
8.8 7252E-01
0. 570756-01

. 38060E-01
0.60426E-01
0. 862246-01

.961316-01
9.0'4482E-01
8.673526-01
0.77743E-01
8. 794016-E:01

8.920736-01
0.42,0OE-01
q. 0899e8E-01
9.13945E-01
8.71704E-01

8. 9713 6E-_1
. 24523E-01

9.031456E-6'1
0.627446-01
8. 82636-E-01

. 97474E-01
-820536-01

.688667E-01

5 .98583,E+08L
G. 2j7)) 0 00
6 01700E+00
6. 4717E+00
6 . I77506E0

62 0766+6''
6.13783E+00
C.1 817E+00

6 .2767E+Gl0

6_,5783E+00
6 +" +l0

6.31017E+00
6.35300E+D0
0. 30.232+0

6.4 1350E+00
6. 44367E+60
6.47383E+60
4. 50400E+00
6.53433B+60
8.506350E+00
6.5 9303E+00
6.62400E+00

6.65333E+00
6.683506E00
6.71367E6 +0

2. 741536B+ D'
2.744436E+01

2.74747E+01

2.75048E+01
2.75350E+01
2.75662E+01
2.75955E+01
2.76265E+01

.765068E÷1

2.768706+01
2.77163E+01
2 . 774656+' 01
2. 77767E+6±
3.178060E+O,
2.78362E601
2. 766556+01

2.78967E+01
2,79268E+01
2.79570E601
2.79863E+0I
2.801656+01
2. I1467E+01
2 .80760E+01
2.58053E+01
2. 1385E+f1
2. I10571E01
2.81950E+01
2.82362E+01
2. 02556E+01
2.82857E+01
2.83150E+01
2.8533E6+01
2 83845E6+01
2.84147E+01
2.84450E+01

2.475 6+01

2.05063B+01
2 .5365E+61

856067E, I(
2.85976E601

+.6'806+01

.8659 E+01
2 .e8693E+1

8.79398E-01
9.79106B-6
8. 7874 46-
8. 7 9245B4 L

8,7942CE-01
. 79441E-06

8. 706706-D
9.71065E-01

A.78989E6-1
8.78765B-6 1
9.78627E-6
't . '706627468.7850.,4E-01l

8. 78 182E-01
6.791996-01

9.78515E-31

6.78317E-01
8.78433E-01
8.7 02686-22
8.78611E-00

8.79202E-01
8.7857''E-01
8.79 638E -01
8. 78 084E -01
8.77785E-01
8.70 105B -01

8.84167E-01
8.64194E-6LS
8.84161E-01
8.04178E-01
8. 84 150E-0]1

8.94136E-01
8.84183E-01
a.84177E-01
B.R4 106E-01
8.84176E-01
8.84124E-01
8.84155E-01
8.64166E-01
8.84151E-01
8.8410U1-1U
8.84060E-01
8. 84 07 3E-01
8,84008E-01
8.84002E-C'1

8.84019E-01
E.640U36E-U
8.84002E_-1
8.8343E2-01
8.83 "I13E-OI,
8.8639136-01

0.8630196-01
8.83945E-01
6.639246-08

6.8930106-01
0. 83921E-61
0.638696-01

8.639386-01

8 .83970-01
68400978-01
8.84*+02B-01

8.83+726-01
8.8399E_-01
8.84'13E-01
8.839,4E-01

3. 312603E-03
3.25549E-03
3.208839-03
3.18367E-03
3.12500E-03
3.06523E-03
3.10170E-03
3.032226-03
3.03886E-_C3
2.984676-03
2. 934 '13E-03

2.88665E-03
2.85552E-03
2.80757E-03
2.77924E-03
2 . 74126E-03
3.698632-03
2.66236,-03
2. 64337E-03
2.66926_-03

2.70387E-D3
2.66467E-03
2.6834qE-03
2.66169E-03

2.64334E -03

8.22052E-04
0.21392E-04
8.20941E-04
8. 20030E -04
'.19441E-04
8.184586-04
8.18620E-04
b.17573E-04
8.16051E-04
8.15531E-04
6. 16134 E-04
8.15E36E-04
8.14661E-04
8.13754E-04
8.14231E-04
8.13851E-04
8.12817E-04
8.14328E-04
8.123036-04

9.12440E-04
8.11574E-04
6.11270B-04
8.12303B-04
8.11880E-04
F.10848E-04
9.09010B-04

0.09210E-04
8.08456E-04
8.07466E-04
a.06416E-04
0.055046-04
8 . 001826-)0 4

0.35784E-04
8.05666O-04
8.047016-04
8.03707E-04
8:04398E-04
8.037476-04
8.03224E-04

8.02218E-04
8.01392E-04
e.03(0737E-04
7.99906E-04

0.050006+00

11. rOOOOE CIO.D0000E6+00

0.00000E+00
0.000O0E+00O.I]OOOE+OO
0.00000E+00

0. 0OOOOE+O00.000006+00

0.000006+00

0. 00000+00

O.OOO00E÷000. O0O 00E+00
0.00000E+00
0.00000OE+0O

O.000OOE+00

0.00000E+00
0.OOOOOE+0O
0.60000E+00
0.00000E+00

0.OOOOOE+00
0.00000E+00

0.000006+00

0.00000E+0O
0.0OOOOE+00

0.00000E+00

0.0000E,0606
0. O00OOE+00
0.O00OOE+00
0.0000E+00O.OO)OOOE+O0
0.00060E+50

0 .000006±00CI.OCOOOOE+O00
0.00006O+00

0 .000006,C +00
O.OOOOOE+000.00000E+00
0.000006+00
O.O1OOOOE+O0
0. 0000OE+O0

0O.OOOOOE+O00. O00600E+00
0.O0000E+00
0.0000OE+00
0.00000E÷00

O.OOO00E+OO0.00000E+00
0.00000E+00
0O.0000E+00
0. O00000EO0
0.000006+00

O.OOOOO+00

O.U)OOOOE+O0)
0.00000OE+00

0.OOOOOE+00
0.0000E+00
0.0000OE+00
0.00000E+00

O).O(OOOOE+OO0.OOOOOE+00
0.00000E+00
0.0000OE+00

LI. ('0 ("106+ ('0
0. OOOOOE+00
0.00006O00
0.0006OOE+OO0.000006+00

0.000006+00

0 . 0000060+O
0 0.f 01)300CE+ 06,0.0O0080+00

0.'6000DE+0
0. 000600E+00

0. ,0,'UOE+O00

0. 000006+ 06
0. 00U006+00

0. 0000E6+00

0.000006+00

0. 050006+600. 0000C0E+0I

0.060006E+00
0.O600 006+ 00
0.009006+00
0.000006+00

0.000006+00
0. 000006E+00
0.000006+00
0.O0000E61+O6

0.D00050E600

0. OOOOE00

0.00000E6000.000OOE+00

0.00000E+000. 0000OE+ 00

0. 00000E+00

0.00000E+000. 00000E+ 0')
0.00000OE00
0. 0000E+O0
0.0OOO0E+00

0.00000E±00

0.000006±00

0. OOOOOE+O00

0.00006E+00
0.(00006E+00

O.OUUOOOE+DO 1

. O0000±E+OO
0.00C00E+00

0,000006+00

O.OO-OOOE+O0
'. O0rO0OE+08O

0O. OOOE÷O0

0. 00000E+00
6.00000E+00

0.00000E+00

O.OOOOg+o00

OO0000E+O0

0.00000E+00
0. 00006E+00
0. 00000E+O0)

0.00000E+00
0.00000E+00

0. OOOCOOE +Or)

0.00000E+00

0. 000'00E+00
0. 00000+E-00

0.0O0000E+00
0. O'OOOE E00
0.00006E+00
0.00000E+00
0. 000OOE+00
0. 00000E+00

KENO MESSAGE N'UMBER K5-123 EXECUTION1 TE604IINATED DUE TO COMPLETION OF THE SPECIFIED 14UMBER OF GEN'0ERATIONS.

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

LIFETIME4 = 3.15442E-04 + OP - 1.70418E-07 GE6E19STICII TIME = 6. 46672E-O35 + OR - 0.48838E-
NO RAP, - .42733E+00 + OR - 3.91457E-05 AVERAGE F1SS100 00008 = 2.36688E601 + OR - 2.79417E-03

ENERGY(EV) OF THE AVEPR.GE LETH•.,GY CAUSING FISSION = 6.78645E-02 + OR - 1.70148E-04

NO. OF INITIAL
GEINEP.ATI ONS AVERAGE

SKI PPEKD -EFFECTIVE
07 PEP CENT 95 PEP CENT 99 PEP CENT NUMBER OF

DEVIATIOII COI6F01E11CE IITFOPVAL CONFIDENCE INTERVAL CONFIDENCE INTERVVAL HISTOPIES

0.q8400 + 0R - 0.00000 0.00320 TO 0.80400 0.88240 TO 0.88560 0.80159 TO 0.86640 800000

0.03Ž0 + OP, - 0.0 C.0'9 D-8 TO I)2 0.04810 0.80239 TO 0.08560 0.81P29 TO 0.80640 79800

0.88404 + O0 - 0.00080 0.,8324 TO 0.88484 0.88244 TO 0.88565 0.88164 TO 0.88645 798000

0.80404 OP - 0.0009:' 0.03824 TO 0.68485 ,.0e244 TO 0.685E5 0,80164 TO 0.8845 ? 797000

0.8q3qq + OR - 0.00080 0.00310 TO 0.08470 0.8033 TO 0.88559 0.60158 TO (0.8039 796000

NAC International 6.6.10-24
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0

9

10

11

12

17

27

32

37

42

47

52

57

62

67

72

77

82

67

92

0.884102

0.88403

0.68405

0.88411

0.88409

0.88410

0.88426

0.88435

0.88431

0.88436

0. 8804 3 2

0.88431

0.88436

0.88446

0.88447

0.88459

0.88456

0.88454

0.88460

0.88455

OR -

OP -

OP -

OR -

OR -

OP -

OR -

OR -

OR -

OP -

OR -

OR -

O. -

O. -

OR -

OR -

OR -

OR -

OR -

OR -

OP -

0. 00080

0. 00060

0. 00060

0. 00060

0. 0006(1

0. 000800

'3. O08101

0. O0810

0.00082

0. 000812

0. 00082

0. 00082

0.00083

0. 000883

0. 000'83

0.00084

0.00084

0. 00084

0.00084

0.00085

0. 00085

0.86321 TO 0.89482

,0.00223 TO

0.88225 TO

0.68331 TO

0.88320 TO

0.18335 TO

0. 00483

0,•8485

0.80491

0I.9B489

'2. 0490

0.08242 TO 0.88562

0.00243 TO 0.00504

0.9U244 TO 0.80501

I00.251 TO 0.00572

0.0824o TO [0.68859

0.86257 TO 0.00570

0.98345 TO 0.8q506 0.08264 TO 0.88587

0.88351 TO 0.88514 0.80270 TO 0.89595

0.80354 TO 0.8E517 0.88272 TO 0.88599

0.08340 TO 0.68513 0.08260 TO 0.86595

0.88354 TO 0.88518 0.80172 TO 0.88001

0.88350 TO 0.8851, 0.882698 TO 0).88597

0.88348 TO 0.88514 0.88206 TO 0.88596

0.88353 TO 0.98519 0.88271 TO 0.88602

0.88363 TO 0.88530 0.88280 TO 0.86013

0.88363 TO 0.9P531 0.82880 TO 0.88,14

0.88375 TO 0.88542 0.88292 TO 0.88620

0.88372 TO 0.68540 0.8A289 TO 0.88624

0.88370 TO 0.8U538 0.88286 TO 0.88622

0.88375 TO 0.88545 0.88291 TO 0.88629

0.8P370 TO 0.88539 0.88285 TO 0.88624
NAC-LWT, BWR, DAI4AGED-SMALLER PIN SIZE,

0.00161 TO 0-.88042

0.08162 TO 0.0P644

0.081I4 TO 0.86r4r

0.8E171 TO 0.88652

0.88109 TO ''.88650

0.68177 TO 0'.680(0

0.90183 TO 0.88C68

0.8e189 TO 0.88670

0.88191 TO n.88090

0.88184 TO 0.P8677

0.88190 TO 0.88683

0.88185 TO 0.88679

0.88183 TO 0.88679

0.88188 TO 0.88685

0.88197 TO 0.88696

0.88196 TO 0.88698

0.88208 TO 0.68710

0.88205 TO 0.88707

0.88202 TO 0.88706

0.88206 TO 0.88714

0.88301 TO 0.88708
NO BASKET

705000

7940100

7930100

792(0 0

7091100

780C000

781,'00

776000

77112(01

7600(00

701000

7560013

751000

746000

7410100

736000

73102(0

72 6') 0 0

7211000

71600'0'

711000

NO. OF INITIAL
GENEERATIONS

97

102

107

112

117

122

127

132

137

142

147

042

047

652

057

602

607

(72

077

6612

007

607

7(12

AVERAGE
K-EFFECTIVE DEVIATION

0.88453 + OR - 0..00095

0.88458 + OR - 0.000,5

0.88454 + OR - 0.00086

0.88449 , OR - 0.000)86

0.88453 + OR - 0.U0086

0.B8440 + OR - 0.00087

0.88446 + OR - 0.00087

0.88446 + O - 0.00087

0.88452 + OR - 0.00088

0.68450 +0 - 0.00088

0.68442 +O - 0.0,0088

0.88538 + OR - 0.00178

0.88504 + OP. - 0.00181

,0.B8545 * OR - 0.00182

0.885q3 + O - 0.0185

0.88551 + OR - 0.00187

0.88551 , OP - 0.00192

0.88570 + 06 - 0.001q7

0.88515 + OR - 0.00200

0.85487 + OR - 0.0020C

0.69419 + OR - 0.00212

0.88496 I OR. - 0.00217

0.38424 + OR - 0.002-5

0.88430 + OR - ).00231

67 PER CENT
CONFIDENCE INTERVAL

0.80368 TO 0.88538

0.88373 TO 0.8e544

0.98368 TO 1.86539

0.88362 TO 0.88534

0.88367 TO 0.88539

0.89354 TO 0.68527

0.83350 TO 0.00533

0.83359 TO 0.8e534

0.e8364 TO 0.88540

0.88302 TO 0.88538

0.88054 TO 0.86531

0.8P360 TO 0.8d716

0.8b323 TO 0.68685

0.8`363 TO U.U8727

0.88408 TO 0.88778

0.68364 TO 0.8e737

4.01358 TO 0.86742

0.86382 TO 6.58777

0.6831F TO (I.68715

0.88281 TO 0.96093

,.85 207 TO 0.8P631

('.38292 TO 0.80717

0.x8199 TO 0.09(49

0.8819c TO 0.88060

95 PE8 CENT
CONFIDENCE INTERVAL

0.88823 TO 0.88623

0.60208 TO U.66629

0.88282 TO 0.88625

0.8x27( TO 0.88620

0.88290 TO 0.88626

0.86267 TO 0.88613

0.88272 TO 0.89620

0.8e271 TO 0.88621

u.68277 TO 0.88626

0.60274 TO 0.88662

0.88065 TO 0.88619

0.88612 TO 0.68884

0.88143 TO 0.60606

0.68180 TO 0.88q608

0.89223 TO 0.89063

U.88170 TO 0.86924

0.80100 TO 0.60936

0.88015 TO 0.08974

0.69116 TO 0.06814

0.08075 TO u.08660

U.68705 TO 0.88642

0.86065 TO 0.00034

0.87674 TO 0.06034

0.87068 TO 0.86001

99 PE6 CENT
CONIFIDENCE INTERVAL

0.88198 TO 0.88707

0.88202 TO 0.88714

0.88196 TO 0.88711

0.88190 TO 0.86706

0.88194 TO 0.88712

0.88180 TO 0.88700

0.88185 TO 0.88707

0.881q4 TO 0.80708

0.88189 TO 0.88716

0.68861 TO 0.88714

0.88177 TO 0.88708

0.860U4 TO 0.89072

0.87912 TO 0.89047

0.87958 TO 0.890q2

0.80038 TO 0.89149

0.07901 TO 0.89110

(1.87974 TO 0.90128

N14BER OF
HISTORIES

706000

701000

696000

691000

686000

681000

676000

6710u0

666000

061000

656000

161000

156000

151000

146000

1410010

136000

131000

126000

121000

110000

111000

10' 60('00

101000

0.67988 TO

0.87010 TO

0.07570 TO

0.97703 TO

('.67047 TO

0.87740 TO

0.87736 TO

0.89171

1). 89114

01. 89104

0.q9054

0'. 89152

0.05099

0.t0121

0
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707

712

717

722

727

732

737

742

747

752

757

726

767

0.88423 3 OR

0.86351 + OR

0.88344 OR

0.88327 + OR

0.88329 + OR

0.88370 - OR

0.88306 + OR

0.88201 + OR

0.88u43 + OR

0.87991 + OR

0.88013 + OR

0.688029 OR

0.87998 + OR

AVEPAGE
N-EFFECTIVE

0.88000 + OR

0.88163 + OR

0.88369 * OR

0.88638 + OR

0.89299 - OR

0.88612 + O.

- 0.00240

- 0.00246

0.00255

- 0.00255

- 0. 00256

0 0.002r8

- 0.00272

- 0.00276

- 0.0028q

- 0.00314

- 0.00333

- 0.00352

- 0.00376

DEVIATION

- 0.004 10)

- 5.00458

- 0.00492

- 0.00539

- 0.00608

- 0.00731

0.88193 TO 0.88663

0.88205 TO 0.88597

0.80089 TO 0.88600

0.88072 TO 0.88583

0.88073 TO 0.88585

0.88104 TO 0.08635

0.88036 TO 0.88580

0.87925 TO 0.88477

0.87754 TO 0.88333

0.87677 TO 0.08305

0.876R0 TO 0.8834G

0.87677 TO 0.88380

0.87622 TO 0.88374

0.87943 TO 0.88902

0.87860 TO 0.88843

0.87833 TO 0.88855

0.87817 TO 0.88838

0.07816 TO 0.88841

0.97839 TO 0.88901

0.87764 TO 0.88852

0.87649 TO 0.88752

0.87464 TO 0.88622

0.87363 TO 0.88619

0.87348 TO 0.88670

0.87325 TO 0.88732

0.87246 TO 0.88750

0.87704 TO 0.89142

0.87614 TO 0.89088

0.87578 TO 0.09110

0.87561 TO 0.81094

0.87560 TO 0.89098

0.87573 TO 0.89166

0.87492 TO 0.89125

0.87373 TO 0.89028

0.87175 TO 0.80912

0.87050 TO 0.88932

0.87015 TO 0.89011

0.86973 TO 0.89084

0.86871 TO 0.89125

80500

91000

86000

81000

76000(

710'i0

61000

51000

40000

41000

36000

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

NO. OF INITIAL
GE314EOAT I01NS

SKIPPED

772

777

782

787

782

797

67 PER CENT 95 PER CENT 99 PER CENT
CONFIDENCE INTERVAL CONFIDENCE INTERVAL CONFIDENCE INTERVAL

0.87590 TO 0.88410 0.87180 TO 0.88820 0.86770 TO 0.89230

0.87705 TO 0.88621 0.87248 TO 0.89078 0.06790 TO 0.89536

0.87877 TO 0.88861 0.87385 TO 0.89352 0.86893 TO 0.89844

0.88099 TO 0.89177 0.87560 TO 0.89716 0.87021 TO 0.90256

0.88692 TO 0.89907 0.88084 TO 0.90515 0.87477 TO 0.91122

0.87881 TO 0.89343 0.87150 TO 0.90074 0.86419 TO 0.90805

NUMBER OF
HISTORIES

31000

26000

21000

16(00

11100

6000

NAC-LWT, BWR,

PLOT OF AVERAGE K-
THE LINE PEPRESEIITS K-EFF = 0.0840

I ------- I-

DAMAGED-SMALLER PIN SIZE, NO BASKET

-EFFECTIVE BY EKJEPATION RUN.

OP. - 0.0008 WHICH OCCUPS FOR 803 GENERATIONS RUN.

0.8766 0.8869
I ------- I-----

5

10

15+

25+

30 +

35 +

I

II

II
I I
I I
I I

II
II

II
I

II
*
* II
* I
- I

* I
* I

*

O * I
I 1 I

O I I

1I I

0I I I

I *I I
I I I

II

I
T

40 +

I

45
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50

55+

60 +

ES+

70 +

75

80 +

85

90

95 +

100

105

110 +

110 -

120 +

125 +

134

135
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- I I

I II

I II

I I

- I
II I

I I
II I

II I
II I

II I
II I

II I

I I I
I I I

- I I
II I
II I

1 I

- I I

SI I

SI I
II I

1I I
II I

II I
- I I
II I

II I
I I I

* II
* I I

I II
I I I
1 I I

I I I
I I I

II I

- I
I I

I1 I
* II
- II

I I I
- I I

* I1
II

- II
- I1
III

- II
* II

SII
II I

1 I
I I

- I I
- 1

- I
- I

III
III

- I
III

III
S II

I II
- II
III
- II
- I,

- I

- I
-I TI

6602
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145

150

155

165

170 +

175 +

18. +

185 +

19 +

II

II

* IT
* II
* II
* II
* II
* II
* II
* 1

*II
*II

* I
* II
* II
* IT

IT
* II
* IT

*11
-II
* II
-II
-IT

-I
-I

-r
* II
-II
'II
-'I

Al
*l
-'

Al I
*l

-II
- II

*.1

740+

745

750+

755 +

765

770

775

II* I
II' I
hA* I
11" 1
IIA I
I1" I
II' I

II• I

IV* I

iI I
II. I

IV I

IV I
II, I
Il' I

II' I
IA I

II~ I
II~ I
I.t I

IV I
I-I
II~ I

II I
I1" I
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780

755

790 +

790

8000

II~ I
I* I

0-I
Ii~I
I~

I *I
I- I
0-1
I - I
I-I
I *I
I-I
I, I
11
I * I
I~I
I I
II
I-I
I-I
1~1

I* I
I*I
0 1
I 1

I' 0
I~ I
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IIAS-LWT, BWR, DAKAGED-SAALLER PIN SIZE, 1]O BASKET

PLOT OF AVERAGE K-EFFECTIVE B' GENERATION SKIPPED.
THE LINE PEPEESEIITS K-EFF = 0.8840 + OR - 0.0008 WHICH OCCURS FOR 3 GENEPSTIONIS SEIPPED.

0.879-
---- - -I -

0.88r3
----- I--

0.8930
- -- -- -- --I -

+

15

25 +

30 +,

45 +

50 +

70 +

+

I0 -

I-

I'

I'

I'
S V
I V
I I'

I I'

I I'

I 1'

I V
I V
I V
I V
IV

I,.
I V
I V
3 1~
S V
I V

I V
II

I V

S V

S I.

I V
I I'
I I'

I I'
I I'
II

II
II
II
II
II
II
II
II

II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II

I!
II
II
If
I.
II

II
I
1
I
I
1
I
I
I
I
I

* I

* I
* I

* I

* I
'I
* I

* I

* I

* I

* I
'I

6.I 03
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95 -

105 +110

115

125

130 +

135+

140

145 +

1510 +

155 +

16')

165 +

170 +

175 +

II -

11
II
II
II
TI
TI
II
II
II
II
II
II
II
II
II
II
II
II
I!

Ti*
II
I,
I'
II
II
Ii
TI
II

II,
II,
II,
II,
II.
II,
II.
TI,

II
II.

II
II

I -

II
II -

I.
II
II

II'
II.
II.
II.

TI
II

II
II
1 I-
II -

II.

I I'
I 1'
I,
I I'
I I'
I I'
I I-

I I'
I I'
I V

I I'
I I'
I I.

I I-

I I-

I I'
I I'

T

TI

T

I
I
I
I

II
II
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67 +

6C90

6q5 +

70-O

705 +

715 +

hO+

725

Tu+

II

715 +I+ II

745 +I
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ii
II
II
II

II
TII
II

II
TI
II
II

II
II

TI
II

II
II
II
II
II

II
II
II

II

I I

II

*

II
* I*

E

-I

TI

I

I
-I

-

I
I I

I I

- I

I I

II

I I I

I I"

* Ii

I

I
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755 +I

I I
7 I I

I I

7(5
I I

7 +I

770 +I

785 I
II

77 I
I I

780 +

I

785 +

775 +

I I

800 +

ISO-LI

November 2014

II
*II
*II

II

II
* II

* {II
*II

II
II

II
* II

II
II

II

I I I

II

I I

II

-

IT, 885, DAI4AGED-OMALLER, PIl SIZE, NO BASKET

GROUP FISSION UNIT
FRACTI ON

3 r,.0U22

0.009L

3 0.019r

4 0.0040

5 0.0014

6 0.0013

7 u .0.112

8 0.0012

10 0. 0036

(1 0.0078

12 0.0104

13 .0 100

14 0.0082

15 0.001I

10 0.0012

17 0.0 0'9

10 0.0025

19 0.0032

10 0.0131

21 0.0072

REGION FISSIONS

1.96R5SE-03

7.96142E-03

8. 52892E-03

3. 49285E-03

1. 21726E-03

1.12736E-03

1.11593E-03

1.06475E-03

1.45123E-03

3. 10924E-03

6.85543E-03

9.21294E-03

0.8755E-03

7.23419E-03

1 . 57;02E-,3

1.08057E-03

I.64785E-03

'.21153E-03

2. .0070E-03

1 . 159060E-12

6. 40400E-03

PERCENT
DEVIATION

1.75A9

0.5398

0. 5386

0. 0101

0. 4944

0.4022

0.3686

0.4420

0.4803

'1. 4918

0.5029

0.5644

0.5948

0.5289

9.9421

1.2149

1.5877

1.0749

1.3072

,.7014

1.1817

ABSORPTIONS PERCENT
DEVIATION

1.58278E-03 1.0608

5.30037E-03 0.3750

3. 98126E-03 0.4682

1.92198E-03 0.512

2.01274E-03 0.3204

C. 53290E-03 0.2r24

1.20121E-02 0.2514

1. 93186E-02 0.2874

1.10415E-02 0.-'762

2.521820-02 0.2730

3.20570E-02 0.2570

2.77887E-02 0.3006

3.2672+E-02 0.2030

4.57709E-02 0.2864

1].92787E-02 0.3772

1.07023E-02 0.4169

5.03290E-03 0.4683

5.19957E-03 0.-34q

8.96525E-03 0.4279

2.84519E-92 0.27:2

1.04813E-02 0.5451

SFIFPIING 3 GENER.ATIONS

LEAKAGE PEP,-ENT
IEVIAT ION

,. 00000E+00 0. 0000

0.000000E00 0.0000

0. O0000'00uu C.000

00. O0o'OE+c ".6600

0. 000000+00 0.0000

6. 99600.00U O 0)1.0

0.nO0000E+00 0.0000

0.09O0060+00 0. 00'00

0. 6.9000'00g 0 o0 6O.u00

0. 00000E+00 00. 000

0. 00000E+00 0.0000

0.00000E+00 0.0000

0.060000E+00 0.00.0'

0. 00000E+00 0.0000

C. 000000E+00 0.000

0. 011000E+00 0. 0069

0. C00000g+0 0.0000

O. 00000E+00 6.9u00

0. 000000'00 0.0000

2.9909o0'gn 09 ,.0000
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22 0.0185 1 .3P5 7E-S0 0. 7E40

23 ''.0909 8.03774E-02 0.3495

24 u.2335 2.06453E-01 (.2134

S 01. :2127 1 . 85945E-01 . 2450

2( 0.22613 .3964E-01 0.2164

27 0. 0805 7. 11557E-C2 0.4296

SYSTEM TOTAL = 8.60998E-01 0.0906
ELAPSED TIME 28. 69033 MINUTES
RAN DOM NULMBER= 5C3FF945F3

2.17849E-02 0.4255

8.51048E-02 0. 2525

I .8208rE-01 0. 1451

1 . 57635E-01 0. 1659

1 . 90054E-01 0. 1054 1

5.80444E-02 0.3103

1 .00226E 00 0.0275

O. 0OOSOE+00 0.0000

0. 00000E+00 0. 0000

0). 000OE.O05 0. 0000

0. 00000E 00 0.0000

0. S00S0EK+Q0 0. Of5

0. 00000E560 0. 0000

0. 00000E+00 0. 0000
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NIAG-LWT, 881., PAMP.OED-ONLALLEP. PIN SIZE, NO BASKET

FREQUENCY FOR GEHERATION1S 4 TO 803

o0.bU1 TO 0.8054
O0.054 TO 0.8090

'00 TO I-. 012

126 TO .1.1
08 161 TO 0.091

0c.891 TO 0.4233
33 TO 0.'269
0. TO 0.0304

0.8304 TO 0.3340
0.6340 TO 0.8376
0 4376 TO 0.1412
0'.8412 TO 0.0441
0.84447 TO 0.0480
0.-413 TO 0.4510
0.0519 TO 0.0155
0.0055 TO 0.0500
0.8590 TO 0.8626
0.0_20 TO 0.486C2
0.8662 TO 0.4698
0.8604 TO 0.0733
0.6733 TO 0.,769
0.0769 TO 0.8805
0.,005 TO 0.8841
0.8841 TO0 .8870
0.8876 TO 0.4912
0.8912 TO 0.8048

0.i948 TO 0. 0984
6.84 TO 0.9020

0.9020 TO 0.9051
0.9055 TO 0.9091

91 TO 0.0127
0.927 TO 0.9163
0 q]63 TO 0.9198
C1.9198 TO 0.9234

31.924 TO 0.9270
L.270 TO 0.9306
0.0306 TO 0.9341
0.9341 TO 0.9377
0.0377 TO 0.0413
0.0413 TO 0.9449
0.9449 TO 0.9484
4.0404 TO 0.9520

............

.............
............

............

................. .. ...............
...............

.................. .............. ...........

0
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14AC-LWT, POP., SAI4AOEL-SM-ALLEF. SIN SUZE, NO BASK.ET

0.x018 TO 0.8054
C0OW TO 0.8090

'800 TO 0.0120
0.812C TO 0.0161
0.8161 TO 08197
0.8197 TO 0.8233

.223 TO n.8269
1 -9 TO 0.9304

0.304 TO 0.8340
0.8340 TO 0.8376
).8372 TO 0.8412
0.412 TO 0.3447
0.e447 TO 0.8483
0.8483 TO 0.8519
0.8519 TO 0.8555
0.00555 TO 0).8590
0.0590 TO 0.8620
0.8626 TO 0.8662
0.8662 TO 0.8698
0.8E98 TO 0.8733
0.8733 TO 0.0769
0.87G9 TO 0.0005
0.8805 TO 0.8841
0.8841 TO 0.8876
0.8076 TO 0.8912
0.8912 TO 0.8948
0.8948 TO 0.8984
0.8984 TO 0.9020
0.9020 TO 0.9055
0.0055 TO 0.9091
0.9091 TO 0.9127
0.9127 TO 0.9163
0.9163 TO 0.9198
0.9198 TO 0.9234
0.9234 TO 0.9070
0.9270 TO 0.9306
0.9306 TO 0.9341
0.9341 TO 0.9377
0.9377 TO 0.9413
0.9413 TO 0.9449
0.9449 TO 0.9484
0.9484 TO 0.9520

FREQUENCY FOR ENIERATIONS 204 TO 803

**.................
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tIAC-LWT, BW6, DA4IAGED-S04ALLBR PIl1 SIZE, 110 BASKET

FREQUENCY FOR GENERATIONS 404 TO 803
0.8018 TO 0.8054
0.0-54 TO :.81)90
0.8090 TO 0.8126
8.9126 TO 0.8161
0.9161 TO 0.8197
0.6197 TO 0.8-33
0.-233 TO 0.8269

f,.S. 69 TU 0.8304
0.8304 TO 0.8340 3 "

-.8340 TO 0.8378 ...

0.8376 'T0 0.8412
(.8412 TO 0.8447
0.8447 TO 0.84 3
0.R483 TO 0.8519
8.8519 TO 0.8555
0.0555 TO0 .8590 .
0.8590 TO 0.8626
0.8626 TO 0.8662 ........ .......

8.8662 TO0 .8698 ...

0.8698 TO 0.8733
0.8733 TO 0.8769
.8. 769 TO 0.88095 .... . . . . . ..... . .

0.8805 TO 0.8841
8.8841 TO 0.8876 .
0 .8676 TO 8o.8912 ...

6.8912 TO 0 .8948 ......... ....... ..

0.8948 TO 0.8q84 8
.894 TO 0.920 ........

0.9020 TO 0 .9055 ..0 . .......

0.9 955 TO 0.9091 .... ...........

.9.691 TO 0.9127
0.9127 TO 0.9163 .......

0.9163 TO 0.9108
8.9198 TO 0.9234
0.9234 TO 0.9270
0.9270 TO 0.93 06
o.9306 TO 0.93411

0.9341 TO 0.9377
0.9377 TO 0.9413
9 .9413 TO 0.9449

0.9449 TO 0.9484
0.9484 TO 0.95-20

0AC-LWT, BW, DAMAGED-SMALLE8 PIN SIZE, 110 BASKET

0.8018 TO 0.8054
0.8054 TO 0.86090
0.800 TO 0.8126
0.8126 TO 0.8101

0.8161 TO 0 .8197
0.8197 TO 0.8233
2.8233 TO 0.8269
0.8269 TO 0.8304
0.8304 TO 0.8340
0.8340 TO 0.8376
0.8376 TO 0.8412
0.8412 TO 0.8447
0.84437 TO 0.8483
0.8483 TO 0.8519
0.8519 TO 0.8555
5.8555 TO 0.8590
0.8590 TO 0.8626
0.8026 TO 0.8662
o.8662 TO 0.8698
0.8698 TO 0.8733
0.8733 TO 0.876r

0.8769 TO 8.8805
0.8895 TO 0.8841
0.3841 TO 0.8876

0.8876 TO 0.8912
8.8912 TO 0.8988
0.8948 TO 0.8984

0.8984 TO 0n.9020
0.9020 TO 0.9055
0.9055 TO 0.9091
0.9091 TO 0.9127
0.9127 TO 0.9163
0.9163 TO 0.9198
0.9198 TO 0.9234

0.9234 TO 0).9270
0. 9270 TO 0.9306
o.9396 TO 0.9341
0.9341 TO 0.9377
0.9377 TO 0.9413
0.9413 TO 0.9449
0.9449 TO 0.9484
0.9484 TO 0.952.

FRE1UENCY FOR GENERATIONS 604 TO 803
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COSUGRATULATIONS! YOTJ HAVE SUCCESSFULLY TRAVEPSED THE PEPILOUS PATH THROUGH KENO V IN 28.69033 MINUTES
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6.6.11 PULSTAR Fuel Elements in the LWT Cask

This section contains a sample output file from the evaluation of PULSTAR fuel elements in the

LWT cask. The output file is shown in Figure 6.6.11 -1.
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Figure 6.6.11-1 Maximum Reactivity PULSTAR Configuration
PRIM AR' MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - -5/03/29 - 09:06:37

MODULE 05A25 WILL BE CALLED
NAi-LWT INPUT FOR H OMOGEIIZED PULSTAR ELEMENTS IN -AN 0 INTACT ASSEMBLIES
'MIl BASKET PLATE THICKNTESS & OPENING
'33 GRpJIS U-235 PER ELEMENT
'2:ýIAL ALTER`IATING SHIFT
'24.1-INCH ACTIVE FUEL HEIGHT

27GROUP9DF4 LATTICECELL
UO'2 I DEIT=O."31 1.0 293.0 92235 C.5 92238 93.5 END
ZIE-ALLOY 2 1.0 293.r END
H20 3 1.E-25 293.0 END
0L 4 1.0 293.0 END

SS304 5 1.0 2930 END
PB 6 1.0 293.0 ERD

H20 7 1.E-20 2'93.0 END
H20 9 1.-20 293.0 END
830 9 1.0 293.0 END
820 1 .0 293.') END
U02 1 DE0N=10.30 0.1192 203.0 92235 1.5 92238 93.5 END
ZIRCALLOY 11 0.0481 393.0 END
H20 11 0.6924 293.0 END
ETID COME
SQUAREPITCH 1.54178 1.07442 1 3 1.1938 2 1.09982 9 END
READ PAPAM TBA=5 RUN=TES PLT=NO GEN=803 NPG=10D0 END PARAM
READ CEOM
UNIT 1
COM=' PULSTAR FUEL ELEMENT'
CYfLINEER 1 1 0.5372 63.9610 2.6070
CYLINDER 9 1 0.5499 63.8610 2.6b70
CYLIINDER 2 1 0.5960 66.5480 0.0000
CUSOID 3 1 204.3309 210.66G8 C-.5480 0.0000
UNIT 5
COM='DIVIDER CENTER STACK'
CUBOID 5 1 2P4.2926 0.3112 0.0000 110.49 0
UNIT 6
COM= ' DIVIDER OUTSIDE STACK'
CUBOID 5 1 2P4.292E 0.600r6 0.0,000 110.49 0
'TOP BASKET (CAIJNED ELEMENTS)
U NIT 90
COM= HOMOGENIZED PULSTAR FUEL - TOP OPENING'
CUB01D 11 1 2'4.1910 2P4.1910 76.20On 0.0u05
CUBOID 3 1 4P4.2926 110.4900 0.05000
UNIT 11
COM='HOMOGEIIZEB PULUTAS FUEL - BOTTOM OPENING'
CUBOID 11 1 2P0.1910 204.1910 31. CDD 0.0000
CUBOID 3 1 4P4.292F 110.4900 0.0000
UNIT 12
COM= 'IHOMOGENIZED PULSTAR FUEL - BOTTOM RIG2T'

0UBOID 11 1 204.1910 2P4.1910 76.2000 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 13
COM='HOMOGENIZED PULSTAR FUEL - TOP RIGHT'
00BO1 E1 1 204.19n1 2P1.1910 7E.2000 0.0000
C0U20I 3 1 401.2926 110.1900 0.0000
UNIT 14
COM='2H.MOGE1IIED POLSTAR FUEL - ROTTOM LEFT'
2

UBOID 11 1 2P4.1910 2P4.1810 76.2000 0.0000

CUBOID 3 1 4P4.2920 110.4900 0.9000
UN1IT 15
COM 'HOMOGEII0ZED PULSTAP. FUEL - TOP LEFT'
CU0BOID90 111 2P4.1910 2P0.1910 73.2000 0.0000
CUBOID 3 1 4F4.2920 110.4900 0.0000
0UNIT 1,
COM= 'HOMOGE[IZED PULSTAP. FUEL - CENTTER OPEIIING'
CUBOID 11 1 2P4.1910 24. 1910 76.2000 0.0000
COID 3 1 4P4.2920 110.400 0.00.30
WNIT 20

COM='CEBTEP COLUI1 OF THREE OPENINGS'
PA55Y 2 -1.2921 -13.0690 0.0000

REPLICATE 5 1 4P0.7112 2R0.0 1
UNIT 21

.M= 'LEFT OUTSIDE COLIUMNI OF TWO OPENINGS'

CPEAST 4 -49.2-6 -9.8900 0.0000
REPLICATE 5 1 0.0000 0.3048 2P,0.3040 2R9.0 I
U0NIT 22
CO='RIGHT OUTSIDE COLUMIN OF TWO OPENINGS'
APRR5 3 -4.200 -0. 8900 0. 0000
PEPLICATE 5 1 '.3040 0.t00i9t 200.3040 2R10.0 1
UNIT 30
COM= 'MTR 7-ASSY BASKET'
CYLINDER 3 1 13'0500 110.1800 n.0000
HOLE 20 0.00'"' 0 0008 o0

HOLE 31 -9.2374 0.0000 0.0000
HOLE .-2 9.2974 n 10000 00000
CYLIlNEE 5 1 1 . N 1e 110,4900 -. 23700
CYLINDER 6 I 33 493 110.4500 -1.2300
CYLIND E 5 1 13.5443 110.4900 -1.2300
CYLIOLLO 7 1 4.41 110 4900 -1.27I0I
CYLIN1DER 5 1 49.'39 110 .4900 -1.2300

CUBOID e 1 4P49.0 539 11,0.4900 -1.2700
'TOO MIDDLE BASKET (IITAC5T ASSEMBLIES)
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UNIT 110
CO=' FULSTAR ASSEMBLY - TOP OPENING'
ARRAY 1 -3.8545 -3.3338 43.9420

UBOID P .1 304.0009 203.4902 110.4900 43.9420
CUBOIL 3 1 4P4.32-06 110.49Cj0 0.0000
UNIT 111

1OM=' PULSTAR ASSEMBLY - BOTTOM OPENING'
ARRAi 1 -3.8545 -3.3338 43.0430
CU0OID 2 1 2P4.0069 2P3.4862 110.4900 43.9420
CU0OID 3 1 4P4.2926 110.4000 0.0000
UNIT 112
COM- ' PULSTAR ASSEMBLY - BOTTOM IGHT0 '
ARRAY 1 -3.8545 -3.3338 43.0420
CU0OI0 2 1 204.0049 2P3.4862 110.4900 43.9420
CUB01D 3 1 4P4.2926 110.4900 0.0000
UNIT 113
COM='PULSTAR ASSEMBLY - TOP PIGHT'
ARRAY 1 -3.8545 -3.333 03.94-20
00BOA0 2 1 304.0049 2P3.4843 110.4900 43.9420
CU700I 3 8 404.2926 110.490 .O.009

UNIT 114
C0OM=P OULSTAR ASSEMBLY - BOTTOM LEFT'
ARRAY 1 -3.8545 -3.3338 43.q420
CUBOID 2 1 2P4.0069 103.4-62 110.4900 43.9420
CUBOI 3 1 4P4.2326 110.4900 0.0000
UNIT 115
COM='PULSTAR ASSEMBLY - TOP LEFT'
ARRAY 1 -3.8545 -3.3338 43.9420
CUHOFD 2 1 2P4.0069 2P3.4862 110.4900 43.9420
CU80ID 3 1 4P4.2920 110.4900 0.0(100
UNIT 116
COM='PULSTAR ASSEMBLY - CENTER OPENING'
ARRAY 1 -3.8545 -3.3338 43.9420
CUBOID0 21 2P4.00469 233.4892 119.4990 43.0420
CBOIF 3 1 4P4.2926 110.4900 0.0000
UNIT 120
COM= 'CENTER COLUMBI OF THREE OPENINGS'
ARRAY 12 -4.2996 -13.5890 0.0000

REPLICATE 5 1 4R0.7112 2R3.0 1
UNIT 121
COM='LEFT OUTSIDE COLUOII OF TWO OPENINGS'
ARRAY 14 -4.2926 -8.8900 0.0100
REPLICATE 5 1 0.0000 0.3048 2R0.3048 200.0 1
UNIT 123
COM='RIGHT OUTSIDE COLUIMN OF TWO OPENINGS'
ARRAy 13 -4.3926 -8.8900 0.0000
REPLICATE 5 1 0.3048 0.0000 2R0.3048 280.0 1
UNIT 130
COM=MTR 7-ASSY BASKET'
CYLINDER 3 1 17.0500 110.4900 u.O000
HOLE 120 0.0000 0.000 00.0000
HOLE 121 -9.2974 0.0000 0.0000
HOLE 172 9.2974 0. 0000 0. 0000
CYLINDER B 1 18.9913 110.4900 -3370
CYLINDER r 1 33.4943 110.4000 -1.7:00
CYLINDER 5 1 39.5443 110.4900 -1.2100
CYLINDER 7 1 49.-443 110.4000 -1.2700
CYLINDER 5 1 49.8539 110.4900 -1.1700
CUBOID 8 1 4P49.0539 110.4900 -1.700
'BOTTOM MIDDLE BASKET (INTACT ASSEMBLIESý
UNIT 210
C0OM= PULSTAR ASSEMBLY - TOP OPENING'
ARRAY 1 -3.8545 -3.3338 0.00C0

C00810 3 1 3P4.0909 3P3.4802 00.5480 0.0000
CUBOID 3 1 404.2928 110.4900 0.0'00
UNIT 21I
COM=' PULSTAR ASSEMBLY - BOTTOM OPENING'
ARRAY 1 -3., 545 -3.3338 0.0900
CUB00 D 2 1 3P4.0049 2P3.4002 64.5480 0.900
0BOID 3 1 4P4.3926 110.4900 O.0OBO
UNIT 212
COM=0' PULSTAR ASSEMBLY - BOTTOM RIGH8
ARRAY 1 -3. 545 -3. 3338 0.0000
CUBOID 2 1 3P4.0060 2P3.4802 06.5480 0.0000
CUBOID 3 1 4P4.3920 110.4900 0.0000
UNIT 213
COM='PULSTAR ASSEMBLY - TOP RIGHT'
ARRAY 1 -3.8545 -3.3330 0.i002
00III 2 1 204.0009 23.4862 0.51480 0.0000
CUBOID 3 1 4p4.292 I110.4900i 9.0000
UNIT 214
COM- 'PULSTAR ASSEMBLY - BOTTOM LEFT'
AR RAY 1 -3.8545 -3.333E 0.00IO00
CUBOID 2 1 2P4 .0,09 2P3. 4.3-2 06.5490 0.40 ....

UBOD10 3 1 4P4.2020 110.4900 .0000
UNIT 215
COM='PULSTAR ASSEMBLy - TOP LEFT'
ARRAy 1 -3.9545 -3.3338 0.0000
CUBOID 2 1 4.0 20p3.4942 0.05400 0.0000
CU0080 3 1 40P4.920 110.4900 0.0000
UNIIT 216
COM= 'FULSTAR ASSEMBLY - CENTER OPEIIING'
ARRAY 1 -3.0545 -3.3338 0. 0000
CUBOID 2 1 304.004 303.4962 65.180 0.0000
CU0OIT 4 1 4P4.922 110 .4Q00 0n4.1O
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UNIT 220
CON-'CENTER COLUI-B OF THREE OPENINGS'
ApRRAY 22 -4.2926 -13.5890 0.0000
REPLICATE 5 1 4R0.7112 2R0.0 1

UNIT -21
COM- 'LEFT OUTSIDE COLLMIN OF TWO OPENINGS'
AR, RAY "I4 -. -9 -8. 8q00 'O. OL0
REPLICATE 5 1 0..0000 0.3048 2R0.3048 260.0 1
UNIT 22
COM= RIGHT OUTSIDE COLUMIN OF TWO OPENINGS'
APP-.A 23 4 .OIS --. s900 2. c00
SEPLICATE 5 1 .3040 0.000 2u0.0.3048 200.0 1

UNIT 230
COM- lMTR 7-ASSY BASKET'
CYLINDER 3 1 17.0500 110.4900 0.0000
HOLE - 0 .0000 0.0000 0.0000
HOLE 0- I -9 2974 c0.000' 0.0000
HOLE -0 9.-74 0.00'S 0.I0020
CYLINSER 5 1 10.0913 110.40U0 -1.2700
CYLINDER 6 1 33.4063 110.4900 -1.2700
CYLINDER 5 1 36.5443 110.4900 -1.2700
CYLINDER 7 1 40.2443 110.4000 -1.2700
CYLINDER 5 1 49.0530 11 90.400 -1.2700
CUBOID • 1 404 . 5 1 :10 . 4q.4000 -1.2700
'BOTTOM BASKET (CANNED ELEMENTS)
UNIT 310
COMN 'HOMOGEN1IED RULSTAR FUEL - TOP OPENING'
CUBO"ID 111 2W4.1910 2P4.1010 110.4900 34.2900
CUBOID 3 1 4P4.2926 110.4900 0 .0000
UNIT 311
COM-'HOMOGENIIZED PULSTAR FUEL - BOTTOM OPENING'
CUBOID 11 1 2P4.1910 204.1910 110.4900 34.2900
CUHOID 3 1 4P4.2926 110.4900 0.0000
UNIT 312
CON- 'HOMOGENI1ZED FULSTAR FUEL - BOTTOM BIGHT'
CUHOID 111 IP 4.1010 P4. 1010 110.4900 34.2900
CUBOID 3 1 4P4.2926 110.4000 0.0000
UNIT 313
COM-HHOMOGENIZED PULSTAR FUEL - TOP RIGHT'

BOID 11 1 2P4.1910 2P4.1910 110.4800 24.9000
1UBOID 3 1 4P4.20 110.4900J 0.0000

UNIT 314
COM- 'OMOGENIZED RULSTAR FUEL - BOTTOM LEFT'
CUBOID 11 1 204.1310 2P4.1910 110.4900 34.2900
CUBOID 3 1 4P4.2026 110.4900 0.0000
UNIT 315
COM-'HOMOGENIIZED FULSTAR FUEL - TOP LEFT'
CUBOIL 11 1 2P4 .1910_ 24.1900 I10.49000 34.2900
CUBOID 3 1 4P4.07>26 110.4900 0.0000
UNIT 316
COM- 'HOMOGENZEDI RULSTAR FUEL - CENTER OPENING'
CUBOID 11 1 2P4.1910 1P4. 1910 110.4900 34.200
CUBOID 3 1 4P4.2q26 110.4c00 CO. O

UNIT 320
COMN='CENTER COLUlIT OF THREE OPENINGS'
ARRAY 32 -4.2926 -13.5H90 0.0000
REPLICATE 5 1 4RP.7112 2R0.0 1

UNIT 321
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS'
ARRFAY 34 -4. 2926 -0 8.eo0 0. -0oI
REPLICATE 5 1 0.01900 0.3048 2P0.3048 2Rt6.2 1
UNIT 322
COM='RIOHT OUTSIDE COLUMN OF TWO OPENIHGS'
ARRAR 33 -4.2920 -8.8900 0. 000
PEPLICATE 5 1 0.3048 0.0000 2R0.3048 2Ru.0 1
UNIT 330
CON-='MTR 7-ASSY EASKET'
CYLINDER 3 1 17.0500 110.4q09 0.0000
HOLE 320 0.0000 0.0000 O.000U0
HOLE 321 -9. 2974 0.0000 0.9Onr
HOLE 323 0.2974 0.0000 0.0000

YLINDER 0 1 10.0913 110.400' -I.2700
CYLINDER H 1 33.4063 110.4906 -1.3700

CYLINDER 5 1 36.5443 110.4900 -1.3700
CYLINDER 7 1 49.2443 110.4999 -1.2700
CYLINDER 5 1 4c.H539 110.4099 -1.2790
CUBOID 8 1 4P49.0-S0 110.49S00 -1.2700
UNIT 41,
COM-'SIMPLIFIED LID STRUCTURE NAC-LWT'

CYLINDER 5 1 36.5108 13.6775 -14.1351
CYLINDER H 1 49.0519 13.6775 -14.1351
CUBOID 8 1 4P49.8539 13.6773 -14.1351
UNIT 41
C-NH ',SIMFLIFIED 02C6 NOTTOM STRUCTURE U]Ar2-LWT'
CYLI]LES I 1 21:.3525 2P3.81
CYLINDER 5 1 306.186 +13.30 -12.7
CYLINDER 8 1 49.8539 +13.31 -12.7
CUBOID 8 1 4P49.8538 +13.36 -12.7

UNIT 42
CM-'THIS TOP ASSD BOTTOM SHELL OF NEUTRON SHIELD - SUBTRACTED FROM LID MODEL'
CYfLINDER 5 1 49.0539 01.61 0.9
CUHOID 8 1 4P49.8539 0.61 0.0
UNIT 70
COM='STACK OF 4 BASKETS IN CASK WITH LID AVID BOTTOM'
ARPRAY 10 -49.8539 -49.8530 0.0
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GLOBAL UNIT 80
COM='3 CASKS IN TPIAIOGULA PITCH'
CUHBOID H 1 40111.0 502.230.0
HOLE 70 0.0 00.0 0.')
HOLE 70 -50.0 -50.0 0.0
HOLE 70 50.0 -5:.0 0.,
EKlD GEOM
READ ARPAY
ARA=1 IUT-5 1U0=5 11UZ=1 FILL -'501 END FILL
A PA= 1U'- I UY5 'UZ-1 FILL 11 5 16 5 0 N E' FILL
APA =3 110=- BUY-3 1 Ul-1 FILL 13 1- 13 E£110 FILL
AlA 4 U10!=I UY 3 lUZ-I FILL 14 6 I5 E00 FILL
AA_ A12 1U0 I 10UY-5 1U15 1 FILL 111 5 110 5 110 END FILL
RA 13 NU10 1UY=3 NU- 1 FILL 112 0 113 BE' FILL

AFA= 14 NU11 1 IUl, 3 NUZ-I FILL 114 6 110 EBI FILL
ARA= 22 NU10 1 11 5 NUZ-1 FILL 311 5 216 5 210 END FILL
AMA=23 NU110I UY=3 3UZ- FILL 213 H 213 IED FILL
ARA 24 11W. 1 = NUY=3 NU1 1 FILL 214 . 115 E£110 FILL
MA 3 :0 = UY=5 NUZ 1 FILL 311 5 316 5 310 END FILL
ARA -=33 NU0 'I NU=3 1UZ-1 FILL 312 6 313 EBD FILL
AA= 34 NU: I 1UY13 NUZ=I FILL 314 K 315 EID FILL
Ar,=0 N::=1 1UY=I 1NUZ-= F LL 41 42 530 230 130 30 4' 40 END FILL
END APRPA
BEAD BOUNDS ALL=H20 END BOUNDS
PEAD PLOT
TTL='N-0 PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SCB=YES PIC=MAT LPI=10

*0X=1.0 VDN=-1].0 NAY=ISo
XUL=-5.0 OUL=S.0 ZUL=10n.0
XLR=5.0 YLH=-5.0 ZLH=U1i0.0 END
TTL='X-Y PLOT OF BASKET - FUEL ELEVATION'
UA.:=I.0 VDN=-I.U NA:' =1500
:':UL=-17.0 YUL=-7.0 ZUL'C-l1.0
XLR=17.0 YLH=-17.0 ZLR-I00.0 END
TTL =X-Y PLOT OF CASK - FUEL ELEVATION'
UA<= I. 0 V=N =-.0 , N'(I =150(
XUL=-65.0 YUL=H5.0 ZUL=1'0.0
XLR=6 .0 YL_=-65.0 ZL,=I0.0 END
TTL='Y-Z (SC=) PLOT OF BOTTOM BASKET - CENTEP SECTION'
VA•'= . 0 WDNI-1.0
XUL=0.0 YUL= -5.0 ZUL=-55.
XLR=.O HLR=5 .0 ZLB=50.0 END
TTL= Y-Z ('-0) PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT'

VA;-'. S0 WDNI -1.0
,ULU0.O YUL=-5.0 ZUL=17H.1
'LRBS.O YLSL5.0 ZLP=26.6 END
TTL='Y-Z (I=-2) PLOT OF BOTTOM BASKET'
V00.=1 .0 W0DN=-I . 0
KUL=-2.0U YDL=-15.0 ZUL-176.1
XLR=-2.0 LLR=15.0 ZLB=06.6 END
TTL='Y-Z 0M=-2) PLOT OF CASK -=17.0'
LPI=5 NA00:=In000
VA:=1.S0 WDN=-1 .0

XUL=-2.H DUL=-17.0 ZUL-502.0
XLP=-2.0 YLH=17.) ZLR--I. 0 END
TTL='Y-Z (3=-S) PLOT OF CASE - 0=51.0'
VA.':=I. 01WD1=- .0
XUL=-2.0 YUL=-51.S ZUL-502.0
XLR=-2.0 YLH=S1.U ZLP=-1.0 END
END PLOT
END DATA

SECONDARY MODULE u00000 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.77 (SECONDS).

SECONDAP,Y MODULE 00kI002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 4.77 (SECONDS).

SECONDARY MODULE U0500 0. HAS BEEN CALLED.

MODULE 000(009 IS FINISHED. COMPLETION CODE S. CPU TIME USED 307.04 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETIOII CODE 0. CPU TIME USED 314.94 (SECONDS).
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VEPSIONI: 3.1
JOBNAME: SCALE-PC

.DATE OF EXECUTION: 09/14/04

TIME OF EXECUTION: 15:51:54

... .. ... .. ... .. .. ... .. ... . .*....... .. , ............. . ......... * ,

'MIB BASKET PLATE THICKNESS 0 OPENING

'33 GP.AMS U-235 PER ELEMENT

'AXIAL ALTERNATING SHIFT

'24.1-INCH ACTIVE FUEL HEIGHT

'MIII BASKET PLATE THICKNESS & OPENING

'33 GRAMS U-235 PER ELEMENT

'AXIAL ALTERNATING SHIFT

'24.1-SNCH ACTIVE FUEL HEIGHT
NAC-LWT INPUT FOR HOMOGENIZED PULSTAB ELEMENTS IN CAN & INTACT ASSEMBLIES

.- PROBLEM PARAMETERS

LIB 27GROUPNDF4 LIBP.ARY
M'X 1i MIXTURES
MSC 13 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIO1NAL PARAMETER DATA
MSIN 0 FUEL SOLUTIONS

.1- PROBLEM COMPOSITION DESCRIPTION'"•

SC UO2 STANDAR D COMPOSITION
MX 1 MIXTURE NO.
VF I.0000 VOLUI4E FRACTION
ROTH 10.3800 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP I S/I MIXTURE/COMPOUND
TEMP 291.0 DEG KELVIN

92000 1. 00 ATOM/MOLECULE
223 K.500 WTIr

9223H 03.500 WT.
9016 1.00 ATOMS/MOLECNLE

END

SC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1. 0000 VOLUI-E FPACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP I 0/S MIXTUR E/COMPOUND
TEMP q03.0 DEG KELVIN

40202 1.00 ATOM/MOLECULE

END

SC H-0 STAND ARD COMPOSITION
MX 3 MIXTURE 1N0.
VF 0.0000 VOLUUME FPACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICE 1 03/1 MIXTURE/COMPOUIID

TEMP 193.0 DEG KELVIN
1001 2. 00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

ENID

SC AL STA3IDARD COMPOSITION
KM ' 4 MIXTURE 1NO.

VF 1 , 0010 VOLUME FPFACTION
ROTH 2.7020 THEORETICAL DENSITY
IED 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 203.0 PEG KELVIN1

13027 1.00 ATCOM/MOLECULE
ENDO

SC SS304 STAI LAP.OD COMPOSITION
MIX MIXTURE 110.
VP I , 0000 VOLUMIE FPACTIOIl

ROTH 7.9200 THEORETICAL DENSITY
IIEL 4 NO. ELEMENTS
ICP 0 0/1 MIX'LTURE/COMPOUIN,
TEMP 293. n DEG KELVI 11

24204 10.000 "WTI
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END
SC PE

VF
ROTH
EEL
ICR
TEMP

END

SC HPO
MX
VF
ROTH
NEL
ICP

TEMP

EIID

SC H20
KE:
VF
ROTH
NEL
ICP
TEMP

END

SC H20
MX
VF
ROTH
NEL
ICP
TEMP

END

SC H20
NIX
VF
ROTH
NEL
ICP
TEMP

END

SC U02
MX
VF
ROTH
NEL
ICP
TEMP

2500 00 PLO1NWT
2C304 Do.500 WT"
2E304 9.500 WTD

STANDAR D COMPOSITION
6 MIXTURE N0.

1 . DODD VOLUME FRACTION
11.3440 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MI-TURE/COMPOUND

23.0 DEG KELVIN
82"o 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
7 MIXTURE NO.

0E00RD VOLUME FPACTION
0. 9EEP THEORETICAL IENSITY

2 40. ELEMENTS
I 0/I MIXTURE/COMPOUND

393.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
RUSH I.DO ATOM/MOLECULE

STANJ DARD COMPOSITION
MIXTURE NO.

0.(00 0 VOLUME FRACTI 10
0.9982 THEOPRETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
016 1.00 ATOM/MOLECULE

STANIDARD COMPOSIT] ON
9 MIXTURE NO.

1.0000 VOLUME FRACTION

0./998 THEORETICAL DENSITY
2 NO. ELEMENTS
I 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
801E 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
10 MIXTURE NO.

I .0020 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

-3.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
R016 E.00 ATOM/MOLECULE

STAINDARD COMPOSITION
11 MIXTURE NO.

0.2502 VOLUME FRACTION
10. 3800 SPECIFIED DENSITY

2 NO. ELEMENTS

1 0/1 MIXTURE/COMPOUND
293.0 DEG KELVIN
-03000 1.00 ATOM/MOLECULE

q-235 WT'00 NT
9"238 93.500 NWT

0016 lED ATOMS/MOLECULE
END

SC SIPCALLOY STANIDARD COMPOSITION
MN 1, MIXTURE NO.
VF 0.0484 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
EIIE,

SC H20 STANDARD COMPOSITION
MX I1 MIXTURE NO.
VF 0.0024 VOLLUME FRACTION
ROTH 0.0902 THEORETICAL LENISITY
NEL 2 NO. ELEMEINTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
O8016 1 .)0 ATOM/MOLECULE

E1D

.... PROBLEM GEOMETRi.

CTR SOQAREFIT,-H CELL TYPE
PITCH 1.5410 CM CENTER TO CEIITER SPACING 0
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FUELOD 1.0744 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE 110. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.1038 CM CLAD OUTER DIAMETER
MCLAD 2 MIX:TURE INO. OF CLAD
GAPOD 1.0996 CM OAP OUTER DIAMETER
HGAP 9 MIXTURE NO. OF GAP
ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL

ZONE 2 IS OAP
ZONIE 3 1S CLAD
ZONE 4 IS MOD

INAC-LWT INPUT FOR HOMOGENIYED PULSTAR ELEMENTS IN CAl) & INTACT ASSEMBLIES

DATA LIBRARY INFORMATION ION.......

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION
----- ........ ...

89 M:\scale43\DATALIB\FT89F00I STA14DARD COMPOSITION LIBRARY'

82 M:\scale43\DATALIB\FT82FO01 CROSS SECTION LIBPARY

11 W:\Zjr\Lwt\Pulstar\KENOVA\Aych\lwtAych2_.xi r SHORT CROSS SECTION LIBPARY

90 W:\Zjr\LwL\Pulstar\kNEOVA\Aych\lwtAych2_xlr INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER 89

DATASET NAME : M:\scale43\DATALIB\FT89FD,01 ...

LIBRARY TITLE: SCALE-4 STANIDARD COMPOSITION LIBPARY
* 02637 STANIDARD COMPOSITIONS, 490 NUCLIDES

90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 829

DATASET NAME : M:\scale43\DATALIB\FT82F001

LIPARP,B TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRPARY
" *"BASED ON EIIDF-B VERSION 4 DATA
S.. COMPILED FOR NRC 1/27/89 9..
" ' LAST UPDATED 09/12/34
* ' ' L.M.PETRIE - ORNL"

........ 0 I- -'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KENO V PAPRAMETER DATA ........

'TOP BASKET (C1A.NNED ELEMENTS)

'TOP MIDDLE BASKET (INTACT ASSEMBLIES)

'BOTTOM MIDDLE RASNET (INTACT ASSEMBLIES)

'BOTTOM BASKET (CUISIED ELEMENTS)

...... ........ DATA READING COMPLETED ........ ....

........ 0 IO'S WERE USED PREPARING THE KENO V INPUT DATA ........

........ 0I IO'S WERE USED LOADING THE KENO V DATA ........

........ 0 IO'S WERE USED LOADINIG THE DATA ........

........ 0i IO'S WERE USED CHECKING THE KENO V GEOMETRY DATA ........
R.... RESTART DATA HAS BEEN WRITTEN ON UNIT 95 .
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........ 0 lO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PPRCESSING CSAS IN1PUT DATA ........

CONTROL MODULE CSAS25 IS COMP1LETE.
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PROGRPAM VERIFICATION INFOPJAATION

CODE SYSTEM: SCALE-PC VERSION: 4.3
... .. . . .... .. . . .. . . .. . . . .. . . . .. . . .. . . .

PROGRAM: 0000,e

CREATION DATE: 09/1E/95

VOLUME: Egn

.... LIBRARY: M:\SCALE43\WIN_NT\EXE

THIS IS IOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 09/14/04

TIME OF EXECUTION: 15:51:56

-IQ ARRAY HAS I ENTRIES.

0O ARRAY RAS 4 ENTRIES.

IQ ARRAY HAS 6 ENTRIES.

2Q ARRAY HAS 2 ENTRIES.
LOGICAL ASSIGNMENTS

MASTER LIBRARY 11
WORKING LIBRARY 0
SCRATCH FILE 18
NEW LIBRARY I

PROBLEM DESCRIPTION0

NGR--GEOMETRY (0/l/2/3--IMF MED/SLAB/CYL/SPHERE

IZM--I]UMBER OF ZONES OR MAI.TERIAL REGIOS S 11

MS--MIXING TABLE LENGTH 25

YNL--SHIELDED CROSS SECTION EDIT OPTION [0/1--NO/YES:

IBR--BONDAREIIEO FACTOR EDIT OFTION (U/i--NO/YES:

ISSOPT--DAIICOFF FACTOR OPTION

CCGNVEFEGENCE CRITERION 1.ý ()SOE-03

CECMETRY CORRECTIONI FACTOR FOR WIGNER RATIONIAL AFPROEI(IMATIC4: 1.350E+04

2Q APPAY HAS 25 ENTRIES.

4Q ARRAY HAS 25 ENTRIES.

5Q ARRAY HAS YE ENTRIES.

EQ ARPAY HAS 11 ENTRIES.

7Q ARRAY HAS 11 ENTRIES.

EQ ARRAY HAS 11 ENTRIES.

90 ARRAY HAS 11 ENTRIES.

100 ARRAY HAS 25 ElITRIES.

110 ARRAY HAS 11 ENTRIES.

M I X I II G T A B L E

PIITRI MIXTURE ISOTOPE lIUM4BER DENSITY lIEW IDENTIFIER
1 5 91235 . 52378E-03 109635
2 11 92235 3.94965E-04 15 1935

3 9223 2. 42E-02 193
4 11 92238 560R66E-03 1 3
5 1 8016 4 . 63320E-_02 S NO'C.
6 3 8016 3. 3384SE-22 3fhOK01

7 7 8016 3.3384RE-25 70080 c

8 8 8016 3.33846E-22 86080pnI
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9
10
11

12
13
14
15
16
17
18
19
20
21

24
25

10
Ii

2
3
7

4
5
5
5
5
6

8,010
9010
8010

40302
40302

I001I1001
1001

1 0(i 11001
1001

13027
24304

26304

28304
82000

3.33846E-02
2.3220469-02

3.51247E-02
4.33078E-02
2.09610E-13
6.67092E-22
0.67692E-22
6.67692E-22
6.67692E-02
6.676929-02
4.62310E-02
6.03066E-02
1.742866-02
1.73633E-02
5.93579E-02
7.72070E-03
3.29690E-02

90(18016
1(001)016
1100(89(] 6

20c41)202

11402 3'2
320 '1001
7001001
6001001

9001001

1 10101001
4(11302/
5024304
5025055

502(63C4
502830-4

6082000

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA "0 TYPE (0/1--FUEL/MOO)
1 1 5.37210E-01 2.93000E+02 3.24169E-02 0
2 0 5.49910E-01 2.930009+02 0.00000E+00 0
3 2 5.96900E-01 2.93000E902 2.51346E+OU 0
4 3 8. 69856E-01 2. 93000E+02 0. 0000E+00 0
5 4 5.86986E000 2. 93000E+02 O.O00009E+0 0
6 5 1.008699E+01 2. 93000E+02 0.0000OE+60 0

7 6 1.58699E+01 2.090009+02 0.000009+00 0
6 7 2.08699E+01 2.9000902 0. 00000E+0 0 0
9 8 2.55699E901 2. 93000E+02 0.000009+O0 0

10 10 3.08699E+01 2. 930059+02 0.000000E+0 0
11 11 3.586699+01 2. 93000402 .000009400 0

4509 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAKE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM HAVE BONDARENKO FACTOR DATA"BONAMS WILL COPY FROM LOGICAL 1i TO LOGICAL 1

COPY 1001 HYDROGEN FROM LOG 11 TO LOG 18 BONDAPENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 RONDARENSO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENRO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONIDARENRO TRIGGER

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDAPENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONAPRENKE TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 11 TO LOG 11 ROGDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 19 TO LOG 1 BONDAREGKO TRIGGER 0

COPY 6016 OXYGEN-16 FROM LOG 18 TO LOG I OONDARENKO TRIGGER 0

COPY 8016 OXYGEN-IR FROM LOG 19 TO LOG 1 BOODARENKO TRIGGER 0

COPY 8016 OXYGEN-1G FROM LOG 19 TO LOG 1 BONDAOENE0 TRIGGER C

COPY 8016 OXYGEN-1G FROM LOG 1x TO LOG 1 BONDAFENEO TRIGGERF )

COPY 8016 OXYGEN-1, FROM LOG 19 TO LOG 1 OuNDAREIIEO TRIGGER C'

COPY 8016 OXYGEII-1 FROM LOG 19 TO LOG 1 HOIJDEAREIKEO TRIGGER 0

COPY 13027 AL-27 1193 118 G FROM LOG 11 TO LOG I BONDARENEO TRIGGER I

COPY 24304 CR 1191 WT 2S-29 FROM LOG 11 TO LOG 1 BONDARENKIO TRIOGGER

COPY 25055 MANGANESE-55 FROM LOG 11 TO LOG 1 8ONDARENKO TRIGGER u

COPY 26304 FE 1192 WT SS-30 FROM LOG 11 TO LOG 1 BOOIDARENEO TRIGGER

COPY 28304 NI 1190 WT 0S-30 FROM LOG 11 TO LOG 1 BONDARENEO TRIGGER )

COPY 40302 ZIRCALLOY FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 40302 ZIRCALLOY FROM LOG 18 TO LOG 1 BONDARENEO TRIGGER 0

COPY 40302 ZIRCALLOY FROM LOG 18 TO LOG 1 BOODARENKO TRIGGER 0

COPY 8200( PB 1288 2181GP FROM LOG 11 TO LOG 1 BONDAREEKO TRIGGER 0

COPY 92235 URANIUM-235 FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 92235 URAI•IUM-235 FROM LOG 18 TO LOG I BONDARENKO TRIGGER 0

COPY 92235 UPAIIIUI1-235 FROM LOG 19 TO LOG I HONDARENKO TRIGGER 0

COPY 92238 UPRA•IUM-238 FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER (I

COPY 92238 OANIUM-238 FROM LOG IS TO LOG 0 BONDARESKO TRIGGER I0

COPY 92238 UPAI 'IUMI-238 FROM LOG 10 TO LOG I BONDARENNO TRIGGER 0
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LSBRA.Y
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/09
LAST UPDATED

L.M.PETRIE - ORNL
TAPE ID 4321
NLM4BER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THPMG002
HYDROGEN ENDF/B-IV MAT 1269/THPJ-11002
HYDROGEN ENDF/B-IV fPLT 1269/THPJ14102
HYDROGEN ENDF/B-IV MAT 1269/THP.IIMn02
HYDROGEN ENDF/B-lV MAT 1269/THPRJ1I02
HYDROGEN ENDF/B-IV MAT 1269/THRMIO02
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-SB ENDF/B-IV MAT 1276
OXYGENl-1 6 ENDF/B-IV MAT 1 276
OXYGEN-16 ENDF/B-IV MAT 12-
OXYGEN-S6 ENDF/B-IV MAT 1276

AL-27 1363 218 GP 040375(5)
CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197
FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4 (42375)'
NI 1190 WT SS-304(I/EST} P-3 293K SP=5+4(42375)

ZIRCALLOY ENDF/B-IV MAT 1284
ZIRCALLOY ENDF/B-IV MAT 1284
PHB 288 218NGP 042375 P-3 293K
UR ANIUM-235 ENDF/B-IV MAT 1261
URANIU4M-235 ENDF/B-IV MAT 1261
URANIUM-238 ESDF/B-IV MAT 1262
URA-IIUM-238 ENDF/B-IV -AT 1262

NU4BER OF NUCLIDES
((UMBER OF DAISIA GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED (8/12/94
UPDATED 08/12/94
UPDATES,]O8/12/94
UPDATED 18/12/94
UPDATED OH8/2/94
UPDATED 08/12/94
UPDATED 88/12/94
UPDATED OB/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
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11092238
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SS SS CC CL AA AA LL EE PP PP CC CC
SS CC AA AA LL EE PP PP CC
SS CC AA AA LL EE PP PP CC
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE P--PPPPPPPPPFP CC

SSSSSSSSSSSS CC AAAAAAAJAAPXP. LL EEEEEEEE E-PSPRPDPPPPP CC
SS CC AA AA LL EE PP CC
SS CC AA AA LL EE PP CC

SS 3SS C CC AA. AA LL EE PP CC CC
SSSSSSSSSSSS I CCCCCCCC,:CCCC AAA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCTCCCC AA AA LLLLLLLLLLLLL EEEEEFEEFEEE PP CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000002

CREATION DATE: 09/2/95/

VOLUME: Eng

LIBBRARY: M: \SCALE43\WIN- IJT\E:YE

PRODUCTION CODE: NITAWL

VERSION: 3.0

JOBNAME: SCALE-PC

DATE OF EXECUTION: 09/14/04

TIME OF EXECUTION: 15:51:5G

-IQ ARRAY HAS I ENTRIES.

SQ ARRAY HAS 9 ENTRIES.

1Q ARRAY HAS 12 ENTRIES.

SELECT 25 NUCLIDES FROM THE MASTER LIBRARY ON LOGICAL 1
0 IUCLIDES FPOM THE WORKING LIBRARY ON LOGICAL S
P NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 3

TO CREATE THE NEW WORKING LIBRARY ON LOGICAL 4

7 RESONANCE CALCULATIONS HAVE BEEN REQUESTED
-I OUTPUT OPTION FOR AMPX FORMATTED CROSS SECTION DATA

2001 MAXIMUIM NUMBER OF RESONANCE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

20 ARRAY HAS 25 ENTRIES.

30 APRAY HAS 105 ENTRIES.

40 ASRAY HAS 25 ENTRIES.

GENERAL INFORMATIOIN CONCERNING CROSS SECTION LIBRAR'Y
TAPE IDENTIFICATION NUMIBER 4321
NUMBER OF NUCLIDES ON TAPE 25
DUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMYAL NEUTRON ENERGY GROUP 10
NUMBER OF GAMIA ENERGY GROUPS 0

DIRECT ACCESS UNIT NtUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1C:5P WORDS
XSDRN TAPE 4321

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIEDAR,
BASED ON EDDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/12/94

L.M. PETRIE - ORNL

NUCLIDES FROM YSDRN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THPM1002 UPDATED 08/12/94 3001001
2 HYDROGRN EIJD/S-IV MAT 1269/THRPMI102 UPE'ATED 06/12/54 7001,01
3 HYDROGEN ENDF/B-LU MAT 1209/THFP]0102 UPPATEP C0/ 2/94 4001001
4 HYDROGEI1 ELLGF/B-IV MAT 1269/THP415002 UPDATED P3/12/94 9001001
5 HDDBOGEI ESDF/B-IV LIT 1269/THRPM1002 UPDATED E6/12/PA 10001001
63 H'YDROGEL] EIJDF/B-IV L4AT 1269/THRMI002 UPDATED 0/112/694 11001001
7 OXYGEN-1S ELDF/B--V MAT 127D UPATED R8/Il/PA4 10YrPs
8 OYGENi-IU ENDF/B-IV PIAT 127DR UPD.ATE 08,/1/P4 3r0801C
9 0.'GEII-]6 ENDF/B-IV RAT 127C UPDATED YU ,'1 4 7066O16
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10 OXYGEN6-16 EI)DF/B-1V MAT 1276.
Ii O YGB 19 EI DF/B-IV MAT 1276

12 OYGE- 16 EDF/B-IV M,.T 1276
1' 0 YGEN 16 ENDF/B-IV MAT 1276
14 AL-27 1 193 119 GP 040375(5)
1 CR 1191 WT -S-36C4 1/EBT) P-3 2931. SP=5*4 (42375)'
1' MlAbGANISE-55 E(IDF/E-IV MIAT 1197
17 FE 119' WT 2S-304 1/BIT) P-3 2934 SP=54 (42375)'19 NI 11 917 WT0-30 1/BIT) P-3 293K SRP-5-4(42375)'

19 ZPCAL0' E6IDF/B-TV MAT 1294
20 ZIRCALL4Y EDF/B-TV MAT 1294

'E 219930 01375 6-3 2936.
32 URA'IUI4-235 EIF/9-IV MAT 126.1
23 UJEAIIUI-235 B1JF/B-IV MAT 1261
34 UP.AI.IUM-239 66DF/B-IV MAT 12632
25 URANIUM-239 5 ENDF/B-TV MAT 1202

HYDROGEN ENDF/I-I\' MAT 1269/THRV11A02 U)

HYDROGEN ENDF/R-1V MAT 1U69/THRMB1402 U6

HYDROGEN ENDF/N-IV MAT 1269/THPR11002 UI

HYDROGEN ENDF/B-IV M4AT 1S69/THRMIO02 U]

HYDROGEN E1IDF/B-IV MAT 1269/THRM1002 UP

HYDROGEN EIJDF/B-IV MAkT 1269iTHP34102' UP

OXYGEN-1 ENDF/9-IV MAT 1276 Uu

OYYGEN-16 ENDF/B-IV MAT 1276 1U

OXYGEN-16 ENDF/B-TV MAT 1276 UP

OXYGEN-16 ENDF/B-TV MAT 1276 UP

OXYGEN-16 E1DF!B-IV MAT 1276 UP

OXYGEN-16 ENDF/B-IV MAT 1276 UP

OXYGEN-16 E6IDF!/-IV MAT 1279 UP

AL-27 1193 218 GP 940375(5) UP

CR 1191 WT SS-304 (1/EST) P-3 2936. 5P=5+4 (42375)' UP

MANGA1IESE-55 ENDF/B-IV MAT 1197 UP

UPDATED 08/12/94 8008016
UPDATED 08/12/H4 9095016

UPDATED 08/12/94 10005916
UPDATED 05/12/94 11009916

UPDATED 09/12/94 4013027
UPDATED 08/12/94 5024304
UPDATED 08/12/94 5025055
UPDATED 08/12/94 5036304
UPDATED 08/12/94 5026304
U0 DATED 09/12/94 2040302
UPDATED 08/12/94 11490392
UPDATED 08/12/94 6029010
UPDATED 08/12/94 1092235
UPDATED 08/12/94 1109-235
UPDATED 08/12/94 1092238
UPDATED 08/12/94 11092238

PDATED 08/12/94 3001001 TEMPERATURE-
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 7001001 TEMPERATURE-
PROCESS NUMBER 1007 IS AT TEMPERATURE-

'DATED 08/12/94 8001001 TEMPERATURE-
PROCESS NUMBER 1007 IS AT TEMPERATURE=

'DATED 08/12/94 9001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE-

PLATED 06/12/94 16901001 TEMPERATURE-
PROCESS NUMBER 1097 IS AT TEMPERATUPE-

DATED 08/12/94 11001001 TEMPERATURE=

PROCESS NUMBER 1007 IS AT TEMPERATURE=

'DATED 08/12/94 1008016
PROCESS NUMBER 1007 IS AT

'DATED 08/12/94 3008016
PROCESS NUMBER 1007 IS AT

'DATED 08/12/94 7008016
PROCESS NUMBER 1007 IS AT

'DATED 08/12/94 8008016
PROCESS NUMBER 1007 IS AT

'DATED 08/12/94 9008016
PROCESS NUMBER 1007 IS AT

DATED 08/12/94 10090016
PROCESS NGU4BER 1007 IS AT

'DATED 08/12/94 11009016
PROCESS NU14BER 1007 IS AT

'DATED 08/12/94 4013027
PROCESS NUMBER 1007 IS AT

'DATED 08/12/94 5024304
PROCESS NUMBER 1007 IS AT

'DATED 09/17/94 5925055

TEMPERATURE-
TEMPERATURE-

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMPEPATURE=

TEMPERATURE=
TEMPERATURE-

TEMPERATURE-
TEMPERATURE=

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMPERATURE=

TEMFPEATURE-
TEMPERATUREB

TEMPE.RATURE .=

2q3. 90
293.O00

297.00

2q3. 00

293.00
293.00

293. 90
293.00

29 J. (inr

293. O",
393.00
293.00

293.00

2 9 ,,. 00293.0
293.00

293.U0j

593.90

393.00
293.00

29-3. 00
293. 00

293. 990

293.00

293.l00

29•3.00

293.00
39-3. 06

2-93.00

293. '30

GEOMETRY HAS BEEN1 SET TO HOMOGENEOUS AS LEAP IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) - 54.466 TEMPERATUPE(KELVIN) 293.006

POTENTIAL SCATTER UTIGMA - .5990 LUMPED IU,CLEAP. DENSITY = 1.7363295E-93

SPIN FACTOR (G) = 14.44A LLIUIP DIMENSION IA-BPS.) 0.00000009+00

INIIER PRADIUS - A.N000; 0006.00 DAIiCOFF CORRECTION (C) = 0. 9000006 E+ 00

THE ABSORBER WILL BE TP.EATED BY THE NORIDHEIM IINTEGRAL METHOD.

MASS OF MODEPRATOP-1 55.E45 SIGMA(PER ABSORBER ATOM)= 3.4663022E+02

MODERATOR-I WILL RE TREATED B0 THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERPATOR-2 51.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E102

MODERATOR-2 WILL 6E TREATED E6 THE NORDHEIM INTEGPAL METHOD.

THIS RESONA'ICE MATEPIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FR.ACTION1 OF LUM0.P III CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDIIIG=].00000

GROUP RES 5.6S RES 6ISS RES SCAT
H -5. 519709BE-0.4 01000E+00 -3. 944 190E-91
9 -2. 797921B-E- 0.0000I00 .'0 -2.93033476E+D

10 -3.201412E '1 .10(0009 -3.9> 082E+01
11 -2. 600502EB00 0,,O0o0D.=00 -1,109091•6=6.2
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PESOLVED
ABSOPFTIOI( 2.337190+I0

FE 1192 WT SS-304(1/EST, P-3 293K 5P=5+4(42375)'

NI 1190 WT SS-304(I/EST) P-3 2q3K SP=5+4(42375)'

FROCESS IIUIMIBER 107 IS AT TEMIPEP.ATURE=

UPDATED 08/12/94 5020304 TEMPERATURE=
PROCESS NU•EPER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 5028304 TEMPEPATURE=
PROCESS NUMBER 1007 IS AT TEMPEPATURE=

292.90

293. 00n
293.0,

293.00

293.001

293.00ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 08/12/94 2040302

RESONAINCE DATA FOR THIS NUCLIDE

MAkSS UI7-IBER (A) 91)0.436 TEMPERATURE(KELVIN) = 21

POTEINTIAL SCATTEP SIMlA = C.385 LUMPED NUCLEAR DEINSITY = 4.31

SFIN FACTOR (G) - 1.079 LUMP DII-1ENSION (A-BAR) = 5.96

INlER PRDIUS = 5.4991001E-01 DANCOFF CORRECTION (C) = 7.81

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 2-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNIT FOR SPATIAL SELF-SHIELDIIIG=.00000

GPOUP RES ABS RES FISS RES SCAT
q -5.981358E-04 0. n000008+0o -4.731437E-01
q -3.4093498-02 2.209505E0+0S -1 .4252H8E+90

10 -3. 601238E-02 - . 005000E+0O -8.147648E-91

51 -1.1 29208E-01 0. 00000'E+00 -5.2092458-01

EXCESS RESONANCE INTEGRALS

TEMPEPATURE=

93.00011
304088n

'I'7q19E-02

68999E-01

.40917E-01

RESOLVED

ABSORPTION 4.65199E-01
FISSION 0.00000E+00

ZIRCALLOY EIDF/B-IV MAT 1284

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.02001

BESOIIAIICE DATA FOP THIS NUCLIDE

PROCESS NUMBER 1007 IS AT TEMPEPATURE= 293.05

TIPDATRA O8/12/94 11040302 TEMPERATURE= 293.('G

0ILASS NUMBER (A) - 90.436 TEMPEPATURE(KELVIN) = 2-2.00

POTENTIAL SCATTER SIGMA - 6.385 LUMPED NUCLEAR DENSITY = 2.0960984E

SPIN FACTOR (G) - 1.079 LUMP DIMENSION (A-BAR) = H.00HSOSOE

INNER PADIUS - 0.D00000E+00 DANCOFF CORRECTION (C) = o.,OnSOOROE

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

HASS OF MODERATOR-1 = 10.008 SIGMA(PER ABSORBER ATOM)= 4.4951505E+02

MDPERATOR-i WILL BE TPEATED BY THE IORDHEIM INTEGRAL METHOD.

(LASS OF MODEPATOP.-2 = 24.072 DIGMA(PER ABSORBER ATOMI= 1.003655N9E+2

MODERATOR-S WILL BE TREATED HO THE NORDHEIM INTEGPAL METHOD.

THIS RESONSJICE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FPACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP 8ES ABS RES FISS RES SCAT
^ -8. 72H5OE-05 S. S0000E+S0 -H. 961700E-02

0 -8. 536950E-02 0'3 ..010('SOE+00 -3.447169E-01
I0 -7.519929E-03 0. 0('00,0E,00 -1.797771E-01
11 -3.14842S1E-02 0.01-00K0E+00 -1.579333E-01

-03

:+00

+00

E::XESS RESOIINANCE I((TEG.INLT

RESOLVED

AESOPPTION S. 97805E-0l
FISSION 9.00U00E+00

PH 1200 2180GP 042375 P-3 293K

UPAI(IUM-235 END'F/R-IV MAT 12G1

RESOINAJICE DATA FOR THIS NUCLIDE

(./ST I(UM-ER. ,A) - 2.029

POTEIITIAL SCATTER SIGMA = 11.500

PROCESS NUMBER 1007 15 AT TEMEPEATURE=

UPDATED 08/12/94 6082000 TEMPEPATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1092235 TEMPERATURE=

293.00

293.00
293.00

293.00

TEHPEPATURE (KELVI1I)

LUMPED NUCLEAR DENSITY

292.•000

1.5227445E-03
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SPIN FACTOR IG) = 15171.100 LUMP DIMENSION (A-BAR) = 5.3720999E-01
INNER RADIUS = O,00S0I0S0E'S0 DATCOFF CORRECTION (C) H 9.6557754E-01

THE ABSORBER WILL BE TREATED BY THE JORDHEIM INTEGRAL METHOD.

MASS OF MODEPA.TOR-I = 15.991 SIGMA)FER ABSORBER ATOM)- 1.l19H631E+02

MODESATOR-I WILL BE TREATED BY THE ICORDHEIM ITTEPAL METHOD.

MASS OF MODERATOR- -' 238.051 SIGMA(PER ABSORBER ATOM)= I.75D0733E+02

MODERATOR-2 WILL BE TREATED BE THE NOEDHEIM INTEGRAL METHOD.

THIS RESONANICE fItATERIAL WILL BE TREATED AS A 2-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LTU4P IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=I.901)00

GROUP PES ABS RES FISS RES SCAT
12 -L.5559E3E+UI -9.S75939E+0G -2.151408E-01
13 -3. 0086EHE+0I -1.7T6R67E+Sl -4.58423E-01
14 -2.840306E+01 -1.60-412E+0S -2.H98770E-02
15 -4.645758E-03 -3.516320E-L'3 5.461928E-I5

EXCESS RESONANCE INTEGPRALS

RESOLVED

ABSORPTION 1.28067E+02
FISSION 8.02641E+01

PROCESS NUMBER 1007 IS AT TEMPERATURE= 193.00

URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 11092235 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAP IS G.ISUSE+0US

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMIBER (A) = 233.025 TEMPEPATURE(KELVIN) 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 3.9496494E-04

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = O.O000000E+00

1IT1ER RADIUS = U.I00000OE+SU1 DA1ICOFF CORRECTION (C) - O.OO00000E+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGPAL METHOD.

MASS OF MODEPATOR-S 1.000 SIGMA(PER ABSORBER ATOM)= 2.3H55984EU03

MODER.ATOR-S WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 24.751 SIGMA(PER ABSORBER ATOM)= 5.5561206E+SI

MODERATOR-' WILL BE TREATED BY THE NORDHEIM INTEGRA.L METHOD.

THIS RESONANICE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING-I.fq00000

GROUP RES ABS BEN FRIS RES SCAT
12 -I.3H395BE+00 -5.9 4E906 _6.,0 -H.67160E-02
13 -7.766139E+D0 -3.800209E*0U -1.7550H6E-01
14 -5. 629828E+00 -3. 35610LE 00C' -4.0 2122E-02

15 -1. 96725BE-04 -2.254224E-u4 2.470951E-06

EXCESS RESONANICE INTEGFALS

RESOLVED

ABSORPTION 2.90911]E+0I
FISSION 1.59528IE+02

PROCESS NUMBER 1007 IS AT TEMPEPATURE= 293.00

URANIUM-238 ENDF/B-IV MAT 1162 UPDATED 08/12/94 1u92238 TEMPERATURE= 293.00

RESONANCE DATA FOR THIS JUCLIDE

MASS NUMBER (A) = 126. .00. TEMPEPATURE (KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.500 LUMPED T.UCLEAR DENSITY = 2.1042193E-52

SPIN FACTOR (G) = 050.527 LUMP DIMENSION (A-BAR) = 5.3720999E-01

INNER RADIUS = 0.0000 OU0E+00 DA.ICOFF CORRECTION (C) = 9.6557754E-01

THE ABSORBER WILL IF TREATED BY THE 11BEDHEIM IITEGRAL METHOD.

MASS OF MODEPATOR-1 15.091 SIGMA)SEU ABSORBER ATOM)= 0.3212H71E+00

MODERATOR-I WILL BE TREATED BY THE IOEDHEIM 1INTEGRA.L METHOD.

MASS OF MODERATOR--3 23E5.044 SIGM.A(PER ABSORBER ATOM)- 0. 303099E-SI

TODERATOR-2 WILL BE TREATED BY THE jnORHEIM4 IT)TEGP.AL METHOD.
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THWS RESONAN.ICE MATERIAL WILL BE TREATED AS A 2-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDINIG=1.00000
GROUP RES ABS RES FISS PES SCAT

-0. 07770'E-02 0. S000OOE+00 -7. 508304 E-01
15 -1.511377E+05 -8..26579E-p5 -9.0.80020E+00
11 -1.07241 OE'01 0. O00000OE+U0 -2. 896896E+''1

15 -4 ,237uE+,1 0,S000OOn+13 -0.1 15822E+01
12 -_ 5.54':44oE+pl 0.SOS1OOE+S0 -1. 7431085E01
14 -I . 0760370"+2 E0 00C,000E+0 -8. 433709E+00
I -0.253445E-05 ..S0O0OOE+00 1.604975E-04

EXCESS RESONANCE INTEGRALS

RESOLVED

.BS2ORPTION C. 0:.420E+00
FIS101N 4 . 16-27E-04

PROCESS NUMBER 10017 IS AT TEMPEPRATURE=

UPA.IIUM-238 ENDF/B-IV MAT 1201 UPDATED 08/12/94 11092230 TEMPERATURE=

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS O.O0OSE+00

RESONANICE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 230.008 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = S.6090567E-03

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 0.SU0O000E+S0

INNER RADIUS = N.000O00OE+00 DANCOFF CORRECTION (C) = 0.00OOO0E+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

1I-.5.SS OF MODEPRATOR-I = 1.008 SIGMA(PER ABSORBER ATOM)= 1.60796532E+02

MODERATOR-I WILL BE TREATED BY THE IJORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 17.862 SIGMA(PER ABSORBER ATOM)- 2.7B31227E+R 1

MOOERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGR.AL METHOD.

THIS RESONAIICE MATERIAL WILL BE TREATED AS A 5-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP III CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING-I .0000

GROUP RES AND RES FISS RES SCAT
S -2. 448317E-02 0U000SUE+US -2.158519E-01

10 -7.-538350-01 -9.584553E-UE -4.906636E+00
,I -8.693248E+00 S.N00O0OE+O0 -2.447922E+01
12 -4.042473E+01 0.SGIOS0E+O0 -4.730249EO01

12 -5.096339E+01 0.N0000SE+OO -l.N676821E+01
14 -9. s47737E+01 0. 000000E+130 -5.734400E+00
15 -3. oE8651E-137 0. 00000oE+0) 50.920313E-07

E::TESS RESONANICE INTEGPALS

RESOLVED

293. O0

293.00

ABSORPTION 3. 42804E+01
FISSION 5. 17445E-04

THIS MODRN WORKING TAPE WAS CREATED 09/14/04 AT 15:51:57
THE TITLE OF THE PAPRENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUO NEUTRON GROUP LIBRARY

BASED ON ENDF-B VERSION 4 DATA
O'DMOILED FOR NR[C 1/27/SR

TAPE ID 4321 N.U14
DUMBER OF IEUTPONI GROUPS 27 NUMI
FIRST THERMAL GROUP 15 LOGI

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT I269/THP.41002
HYDROGEN ENDF/B-IV MAT 1269/THP.1002
HYDROGEN ENDF/B-IV MAT 1269/THR141002
HYDROGEN ENDF/B-IV MAT 1269/THP.M1002
HYDROGETI ENDF/B-IV MAT 1269/THRPM1:02
HYDROGEN ENDF/B-IV IIAT 1269/THP. M10 2
OXGENII-10 ENDF/B-IV MAT 1270
0200GEN-1I ENDF/B-IV MAT 1278
OXY0GEIN-16 EIIDF/B-IV MAT 1276
OXYGEN-Ir ENDF/B-IV MAT 1276
OXYGEN-I, ENDF/B-IV MAT 1276
OXYGEN-_1 EIIDF/B-IV MAT 1278
OXYGEN-16 ENDF/B-IV MIAT 1276

AL-27 11-9 210 GP 04037515)
CR 1191 WT 1S-304(1/EST) P-2 2937 SP=5+4(42375)-

MAI IGAIETSE-55 ENDF/B-IV PIAT 1107
FE W112 WT _2-204 :1/R T) P- 3K SP-5+4 42375)'
1 119(l WT SS-3041/REST) P-3 793K SP=5+4 42378)
ZIRCALLOY ENDF/B-IV MAT 1284
DIRCALLOY EIDF/B-IV MAT 1214

PB 12s6 180NGP 042375 P-3 2o3K
UPAF.IUM4-235 ERDF/B-IN MAT 1281
UPj."IUI-1 -/5 ENDF/R-IV MAT 1261

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

HE8 OF NUCLIDES
BER OF GAII[SA GROUPS
ICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 03/12/94
UPDATED 08/12/94
UPDATED 0i0/12/94
UPDATED 0i/1u/94
UPDATED 110/12/94
UPDATED 00/12/94
UPDATED 04/12/94
UPDATED[ 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED n0/12/94
UPDATED 00/12/94
UPDATED 0/12/94
UPDATED 11/I.04

UPDATED t./12/04
UPDATED 5'/12/14
UPDATED U4/12/94
UPDATED 00/12/94
UPDATED 04/12/94
UPDATED 00/12/94
UPDATED 00/12/94

ID
ID
ID
I D
ID
I D
I E
ID
ID
ID
ID
1 D
ILD
ID
ID
I D
1 '
ID
ID
I D
I D'
ID
ID

40

3001051
7001001

0001001
950~71001

10001001

11G:0Ip01

I3008016

70080010

1008016

4,"13027
5(:24304

5015.55
",2304

1028304
2040302

11040102
8002000
1092235

11002238
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UPORJMIO1-238 EIIDF/B-IV MAT 1262
UPf-J.II L-238 EDJDF/!-IV MAT 1262

TAPE COP'Y USED 0 I/O'S, A-JD TOOK 0.11 SECONDS

UPDATED 08/11/1/4
UPDATED 01/12/91

IE 15,92238
ID 110Ž2233
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.. . .................. .............. ........... .......
PROGP.1-IO VERIFICATION INIFORMATIOII

CODE SYSTEM: SCALE-PC VERSION: 4.3

... .. .. ... .. .. ... .. ..

"PRORGPAM: 000009

CREATION DATE: ,3/,),/96

VOLUME: Eng ...

LIBRARY: M:\SCALE43\WINNT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 09/14/04

TIME OF EXECUTION: 15:52:01

.. . . . .. . . . .. ..÷.. . . . . .. . . . . ....... . .

..... ..... ......*, , .......* * ÷* ÷ * ÷÷ * *÷ ÷ ,, * ........... . . . .............. .. .. . .. .. .

NIUMERIC PARAMETERS ......

... TME MAXIMUM PROBLEM TIME (MIN) 30.900

TBA TIME PER GENERATION (MIN) 5.0:)

G" NUMBER OF GENERATIONS 803

EN PGNPG UMBER PEO GENERATION 1000

SNSF NUM•IBER OF GENERATIONS TO BE SKIFPED 3

BEG BEGINNING GENERATION NUMBER I

RES GENERATIONS BETWEEN CHECKPOINTS U

XlD NUMBER OF EXTRA I-D CROSS SECTIONS U

SEBK NEUTRON BANK SIZE 1025

YNB EXTPA POSITIONS IN NEUTRON BANK

I " FB FISSION BANK SIZE loGn ...

X.. EFB EXTPA POSITIONS INI FISSION ANIK 0U

WTA DEFAULT VALUE OF WEIGHT AVERAGE

. WTH WEIGHT HIGH FOR SPLITTING 3.0U00

"*" WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333 ..

E." RND STARTING RANIDOM NUMBER BSR2710B0G00

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

"ILX LENGTH OF D.A. BLOCKS OS UNIT H 512 . -

ADJ MODE OF CALCULATION FOP.WARD

INPUT DATA WRITTEN ON RESTART UNIT NO0

"" BIIIARY DATA INTERFACE Y
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......... LOGICAL PAPAMETERS ......

RUN

FL::

SMU

MKU

CFU

FMU

MPKH

CEH

FMA

BHL

AP.

PSI

XAP

PKI

PlD

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE U-SECTEOIIS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

FRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

0io

NO

NO

NO

NO

10

NO

NO

NO

NO

NO

NO

NO

PLT

FOIN

HUB

MKP

CRP

P1I P

MKA

CKA

P7IA

HAL

FAR

GAS

PAX:

PWT

PGM

BUG

TRK

PLOT PICTURE M.AP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MA.TRIX.' K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARSAY NUMBER

PRINT FISS PROD MATRIX BY ASSAY NUMBER

COLLECT MATRIX BN HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFOPJ-IATIODN

NO ÷

NO

YES -"

NO -

NO *

NO *

NO *

1.10

NO ÷

110

NO

NO
NO +

NONO

NONO **

NO -'

PARAMETER INPUT COMPLETED

........ S IO'S WERE USED READING THE PARAMETER DATA ........

.ATA READING COMPLETES ....

+•+,**•**+ , ..............**. .* ...... ............ ...........*• ** * *.... ... .. . . , ......*. .. ... . ........... ...

IUNIT VOLUME
nUMBER DATA SET NlAME NAME UNIT FUNCTION

X S,

ALB

WTS

SKT

BIll

RST

LIB

14

79

so
ISc

95

95

4

20

W: \ Zj r\Lwt \ PuI star \ rENOVA\AvcY \ lwLAyCh cx:l1r

M: \scale43\DATALIB\FT79FN01

M:\s.xale43\DATALIB\ETEVF0SEI

UNKNOWN

W: \Zj rkLwtkPu] star\kEENOVA\Ay/ch\ ]wtAych2_:-._r

W: \Ejr\Lwt\Pulstar\KEglOVA\Aych\lwEAychB2_I_r

W:\Zjr\Lwt\Pulstar\ERIIOVA\AychB\wLAychB :l r

W: \ Z j r \ Lwt\Pu 1star \KEEOVA\AjCh\ 1wtAych xl _r

UNKNOWN

UNEIIOWII

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

........ 11 IO'S WREE USED PREPAR.IIIG INPUT DATA ........

CROSS SECTINIIS READ FROM THE AMPX WORKING LIBRARY ON UNIT

MIXIING TABLE

NN-,IEER OF SCATTERING ANGLES =
CROSN SECT I,_' METYAGE THRESCLD =3.P '-I5
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MIXTURE =
NUCLI DE
1909916

09/11/94

1092238

MIXTURE =
0 nULI 96

204 0302
F I E/ 1 2 / 9 4

MIXTURE =

NUCLIDE

3301,31
08/12/ 94

3009016
08/12/94

MIXTURE =
NUCLIDE
4013027

08/12/94

MIXTURE =
NUCLIDE
8024304

98/ 12/904
50250059

08/12/04

1028304
98112/904

5029204
('8/ 12 /94

MIXTURE =

NUCLIDE
5043011 0

8082000
08/12/94

MIXTURE =
0001006
7001001

08/12/94
7000010

08/12/94

MIXTURE =
NUCL1DE
8001(01

08/12/94

09/12/94

MIXTURE =
NUCLI DE
9001001

39/12/94
8008016

08/12/94

MIXTURE
NUCLIDE

10001091
08/12/94

10008916
(9/12/94

MIXTURE =

NUCLIDE

11001001

'0/12/94
11008016

08/312/94

119493(01
('9/ 12 /94

11092231
08/12/94

11092238
08/12/94

ATOM-DENS.
4.63320E-02

1.52378E-03

2.16422E-02

DENSITY (G/Cc)
WGT. F9AC.
1.101296-91

5.719626-02

8.241846-01

- 10.380
ZA AWT

9010 15.990)4

92235 235.0441

9238 238.0510

- DENSITY,(G/CC) = 6.5600
ATOM-DENS. WGT. F9.0C. ZA AWT

4 . 334716E-2 1. 000I0E+00 49F1009 91.219r

3
ATOM-DENIS.

7.92E-22

3.33846E-22

DENSITY (G/CC)
WGT. FRAC.

1.11927E-01

6.88073E-01

0.99817E-20
ZA ANT

1901 1 . 0077

8016 15.9904

4 DENSITY(G/C) = 2.7020
ATOM-DENS. WGT. FPRAC. ZA AWT

6.03066E-02 1.00000E+09 13027 26.9818

NUCLIDE TITLE
OX'fGEN-16 EN1DF/D-IV MAT 1276

UP0"I9I04-225 ENDF/B-IV MA.T 12E1

UP9AIUM-238 ENDF/B-IV MA]T 1292

NUCLIDE TITLE
Z1RCALLO6 END6F/B-IV NI9T 1264

NUCLIDE TITLE
HYD'ROGEll E6DF./B-IV MAT 1299/T0H34,1'102

OXYGEN-I1 ENDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
CR 1191 WT S2-304(1/EST) P-3 2936 9P-5+4(42375)'

MAI•GAIESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K P=5-+4(42375)'

NI 1190 WT SS-3294(1/EST) P-3 293K SP-5+4(42375)'

NUCLIDE TITLE
PB 1288 219CGP 042375 P-3 203K

HUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMOI02

OXYGEN-1 ENDF/B-IV 14AT 1276

5
ATOM-DENS.

1.74296E-02

1.73633E-03

5.93579E-02

7.72070E-03

DENSITY (G/CC)
WGT. 990C.

1.90000E-01

1. 90999E-02

6.95000E-01

9.50001E-02

= 7.9200
ZA AWT

24090 51.9957

25055 54.9379

26000 55.9447

28000 58.6872

9 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. F99.C. ZA AWT

3.29690E-02 1.00000E+400 82000 207.2100

UPDATED

UPDATED'

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED'

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

7
ATOM-DENS.

6.67692E-22

3.33846E-22

8
ATOM-DENS.

6.67692E-22

3.33846E-22

9
ATOM-DENS.

6.67692E-02

3.330466-02

19

ATOM-DENS.
6.67692E-02

3.33046E-02

1I

ATOM-DENS.
4. 62210E-02

3.51247E-02

2.09910E-03

3.94 965E-04

5.69066E-03

DENSITY (G/CC)
WGT. FRAC.

1.119276-01

8.88073E-01

DENSITY(G/CC)
WNT. F9AC.

1.11927E-01

8.88073E-01

DENSITY{G/CC)
WGT. F9AC.

1.11927E-01

9.88074E-01

DENSITY(G/0C)
WGT. 990C.

1.11927E-01

8.88074E-91

DENSITY(G/CC)
WGT. F9AC.

2. 00120E6-02

2.52128E-01

8.58321E-02

4.16733E-02

5.99454E-01

- 0.0998176-20
ZA AWT

1001 1.0077

8016 15.9904

0.99817E-20
2A AWT

1001 1 .0477

8016 15.9904

= 0.99817
ZA AWT

1001 1.0077

9016 15.9904

- 0.99817

ZA AWT
1001 1.0077

6010 10.9904

- 3.6991
ZA AWT
1901 1 . 0077

8016 15.9904

411000 9 1.?219

92235 '35.0441

92238230.0510

1UCLI DE
HYDROGEN

OX: YGEN -1 6

NUC L I FIE
HYDROGEN

OXYGEN- 1

TITLE
EN0DF/B-IV MAT 1269/THPJM1002

ENDF/B-IV MAT 1276

TITLE
ENDF!B-IV MAT 1269/TH1991042

ENDF/B-IV MIAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMIOD2

O'60GE6-]6 END9/B-IV MAT 1279

1UCLIDE TITLE
HYDROGEN EIDE1/B-IV MAT 1209/TH0A41 002

OXYGEN-16

Z2R1CALLOY

URAHIM-2315

UP0.(1UM-230

ElIDF/B-IV MAT

E6DF/B-IV MAT

EllD,FE-2V MAT

ENDF,'B~ 7V MAT

1276

12&4

1261

1262

30101001
'7001001

8001001
9001001

10001001
11001,021

300'80(16

870(1016

8(008016

D'2'490'14

HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEIJ

OXGENJ- I,'
OXYýGEN- I16
OXYGEN-16
0O',GEN- 16
1OXYGEN- 1I

ENDF/B-IV MA.T 1209/THRM1002
E61DF/B-IV MAT 129/THPJ'IIO.2
609F/0B-1IV MAT 1299/THPJ41002
EI6DF/B-1IV MAT 1299/THP9I21002
E60F/B-IV MAT 1269./THP, M]002
END9/5-1V MAT I26.I/T91,M('092
ENDF/9-IV AT.T1 1276
E0DF/B-IV MAT 1276

ENDF/B-IV MAT 1279
E'0DF/B-IV MAT 1276
E60DF/E-IV 19AT 127r

UPDATED 00/12/84
UPDATED nD/I /94
UFDATED 08/12/94
UPDATED )W812/94
UPDATED 01/12/94

UPDATED 05/1'/94
U2P16ATED 0/2/94
UPDATED 0I/12/' 4
UPDATED 0 /12/94

UPDATED 03/12/94
UPDATED J&/12/94
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1 0)08016 OXYGENI-1I , ENDF/B-IV MAT 1-7r UPDATED 08112/04
1 1'206016 OXYGEN-16 EN1DF/B IV MAT 1 76 UPDATED 08/12/94

4013027 AL-37 1193 218 GP 0403756() UPDATED '8/12/64
5014204 CR 1191 WT S-364 (I/EST1 P-3 293N SP=5+4(42375) UPDATED 00/22/64
5926055 MtAIIGAIJESE-S5 E_5 F/P I MAT 1197 UPDATED 06/12/04

5026304 FE 1102 MT I0-C04 I/EST) P-3 '3 SP54 (42375) UPDATED 08/12/94
5028304 NI 1160 MT SS-304 (1/EST) P-3 M93K SP-5+4 (4'375) UPDATED 08/12/64

2040302 ZIRCALLOY ENDF/B IV MAT 1'54 UPDATED 08/12/94

11040202 ZIRCALLOY ERDF/B- I- AT 1 64 UPDATED 08/12/94
6C0.O'q P5 12 218N0 I P 04 Z375 F -' 29 UPDATED 08/12/94

1092235 URANIIUM-235 ENDF/B IV MAT 126l UPDATED 06/12/94
11062235 UPAIIUM-235 ENDF/B-IS MAT I611 UPDATED 08/12/94

10'0223 URAIIUM-239 ENDF/B-lV MAT 1212 UPDATED 06/12/94
11092238 URA14IUM-236 EI]DF/S-IV MAT 1262 UPDATED 06/12/94

KENO MESSAGE NUMBER K5-222 1 TRANSFERS FOU MIXTURE 11 WERE CORRECTED FOR BAD MOMENTS.

REND MESSAGE NIJUMBER K6-222 1 TRANISFERS FOR MIXTURE 2 MERE CORRECTED FOR BAD MOMENTS.

KENO MESSAGE NUMBER K5-222 1 TRADISFERS FOR MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.

KENO MESSAGE NUMBER EE6-222 1 TRAJISFERS FOR MIXTURE 8 WERE CORPECTED FOPR BAD MOMENTS.

KENO MESSAGE NUMBER <5-222 1 TRAJISFERS FOE MIXTURE 9 WERE CORRECTED FOR BAD MOMENTS.

KENO MESSAGE NUM4BER K5-222 1 TRANSFERS FOP MIXTURE i0 WERE CORRECTED FOR BAD MOMENTS.

........ 0 IO'S WERE USED MIXING CROSS-SECTIONS ........

1-D CROSS SECTION ARRAY ID NUMBERS
1 2002 1452 27 8 1018

D.?0'S WERE USED PREPARING THE CROSS SECTIONS. ........

... ADDITIONAL INFORM•ATION .

NUIMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANIGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BANK

ENTRIES/NEUTRON IN THE FISSION BAIIE

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOPMETRY REGIONS

NUMBER OF GEOMETRY PEGIONS USED

LARGEST GEOMETRY UNIT NIJUMBER,

LARGEST APRAY" ICUM4BEP

27 USE LATTICE GEOMETRY

I GLOBAL ARRAY NUMBER

2 NUMBER OF UINITS IN THE GLOBAL X DIR.

28 NUMBER OF UNITS IN THE GLOBAL Y DIR.

21 NUMBER OF UNITS IN THE GLOBAL Z DIR.

9 USE A GLOBAL REFLECTOR

1 USE NESTED HOLES

1 NUMBER OF HOLES

.39 MNO:IMUM HOLE NESTING LEVEL

230 USE JESTED ARRAYS

30 NUI4BER OF ARRAYS USED

34 I.A2'IMUM ARRAY NESTING LEVEL

YES

0

0

0

0

YES

YES

15

2

YES

14

3

+" BOUNDARY CONDITION H20 -X BOUNDARY CONDITION H20

+ BOUUnDARY CONDITIOII H20 -Y BOUNDARY CONIDITION H20

+Z BOUNDARY CONDITION H20 -Z BOUNDARY CONDITION H20 -,

..... SPACE AID SUPERGROUP INFORMATIOl ......

100002 WOPDS IS THE TOTAL SPACE AVAILABLE.

* 56242 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

41757 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

" 9308 WOPDS OF STORAGE ARE AVAILABLE FOR COINSTRUCTING THE SUPERGROUPS.

41-90 MORES OF STOPAGE ARE AVAILABLE TO EACH SUPEPOPOUR.

1E40 WORDS ARE NEEDED FOR THE LARGEST GROUP.

r0120 WOPDY OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

76294 WORDS OF STOP-AGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

75.448 WORDS OF STORAGE WILL BE USED TO RUIE THIS PPOBLEM.
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............. ........... ........................ ...................................

0

0
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SUPERGROUP

13

* 14

" 22

24

3* 1

3* * 3

"* 34

TARTING ENDING XSEC ALBEDO TOTAL
GROUP GROUP LENGTH LENGTH LENGTH

1 27 3081 544 18122

u IO'S WERE USED III SUPERGROUPING

UNITS IN UNITS IN UNITS III
X DIR. Y DIR. 2 DIR.

NESTING
LEVEL

3

2

2

2

-IEDIA BIAS
N41 ID

.0 IS'S WERE USED LOADING THE DATA ........

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT I ----

REGION

PULSTAR FUEL ELENENT

I CYLINDER

2 CYLINDER

3 CYLINDER

4 CUBOID

1 1 RADIUS - 0.53720

9 1 RADIUS - 0.54990

2 1 RADIUS - 0.59b90

3 1 +X = 0.77090

,Z = 63.881

+- = r3. U1

+Z = 66.549

-X =-0.77090

-Z

-Z

-Z

+Y

2.61570

2. 6670

0.00000

0.66680

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y =-0.66680

x= 0.00000

)= 0.00000

X = 0.00000

+Z = C6.548

Y = 0.400000

Y = u. 00000

Y = 0.00000

-Z = .000000

UNIT 5

DIVIDER CENTER STACK

I CUBOID 5 1 ÷. = 4.2926 -3 = -4.2926 +y - 0.71120 -f = 0.00000 +Z = 110.49 -Z = 0.0000(

----- UNIT 6 ----

DIVIDER OUTSIDE STACK

1 CUROID 5 1 +Y = 4.2q76 -Y = -4926 +Y = 9.60944 y = 0.00400 +Z - 110.49 -Z = 0i.00040

UNIT IS

HOMOGENIIZED PULSTA• FUEL -

I CUBOID 11 1

- CUBOID 3 1

HOMOGENIZED PULSTAR FUEL -

1 ,0IIOI, 11 1

- 01BOID I I

HOM401EII2ED PULSTPA FUEL -

I CUBOID ai I

CUBOID 3 1

TOP OPENING

45 = 4.1910

+X = 4.2926

BOTTOM OPENING

+. = 4.1910

+X = 4.2 )1,

POTTOM RIGHT

4. = 4,q191

+K = 4.2926

-X = -4.1910 +Y - 4.1910

-N = -4.2926 'Y = 4.2326

-Y = -4.1910 +2 - 74.200

-Y = -4.2-296 + = 110.49

-Z = o. 000I0

-Z = 0.04000

---- UNIT 11

-X -4.1910 +Y - 4.1910

-,:' -4. - 1; +Y - 4.2926

Y= -4.1910 +Z

Y -4.1924 +Z

76.200

110.49

-Z = II 000I 0

-Z = .no0000

UNIT 12

-I:' = -4.191+4 - 4.1910:'

-X = -4.2926 +Y = 4.2926

-i'= -4.1910 +Z = 76.200 -Z = 0.00000

-'f = -4.2924 +2 - 110.49 -C = 0.00000 0
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REGION
MEDIA BIAS GEOMETRY DESCRIPTION FOP. THOSE UNITS UTILIZED IN THIS PROBLEM

N.Ull I D

----- UNIT 13 -----

HOMOGENIZED PULSTAR

I CUCE'ID

2 CUBOID

HOMOGENIZED PULSTAR

1 CUBOID

2 CUBOID

HOMOGENIZED PULSTAR

I CUBOID

2 CUBOID

HOMOGENIZED PULSTAP.

1 CUBOID

2 CUBOID

FUEL - TOP RIGHT

11 1 +. -

3 1 +-

.1. 1 qrI

4 . 2926.

= -4.2913 +Y- 4.1910

-B- - 4.2929 +Y - 4.2926

-Y- -4.19126 +2

-1 - '-. 926 +Z

79. o(

110.49

-z - 0. ¢0000

-Z - 0. 00000

----- UNIT 14

FUEL - BOTTOM LEFT

11 1 +0 = 4 . 1910

3 1 +0 = 4.2926

FUEL - TOP LEFT

11 1 +'0 = 4.1912

3 1 x+ - 4.2926

FUEL - CENTER OPENING

11 1 +: = 4.1910

3 1 +0 = 4.2926

- -4.191, , + - 4.1910

-E -4.2926 +Y - 4.2926

-' = -4.191K' +2 - 7r.200 -2

-Y - -4.2926 +Z - 110.49 -Z

0. 00000

0.900000

----- UNIT 15

-4.1910 +Y - 4.1910

-4.2926 +Y - 4.2926

-Y -4.1910 +Z = 75.200 -Z = 0.00000

-Y - -4.2926 +Z = 110.49 -Z = 0.00000

UNIT 16

-X= -4.1910 +Y

-:.= -4.2926 +Y

4. 1910

4.2926

-y

-y

-4.1910

-4.2926

70. 200

110.49

-Z

-Z

0.00000

0. 00000

UNIT 20 EXTERNAL TO LATTICE 2

CENTER COLUMN OF THREE OPENINGS

1 ARpAY NUMBER 2 =0 - 4.2926 -X = -4.29 +Y = 13.589 -Y = -13.589 +7 - 110.49 -z = 0.00000

2 CUBOID 5 1 +0 - 5.0038 -X - -5.0038 +Y - 14.300 -Y - -14.300 +0 = 110.49 -z = 0.00000

UNIT 21 EXTERNAL TO LATTICE 4

LEFT OUTSIDE COLUMN OF TWO OPENINGS

0 ARRAY NUMBER 4 +:< - 4.2920) -E

CUBOID 5 1 +. - 4 .629 -2

-4.2921 +-"

-4.5974 +T

6.9900

9.1949

-Y - -9.1900 -Z = 110.49

-Y - -9.1948 +Z - 110.49

-Z - 0.00000

-Z - 0.00000

MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED III THIS PROBLEM

----- UNIT 22 EXTERNAL TO LATTICE 2

RIGHT OUTSIDE COLUMN OF TWO OPENINGS

I ApRAi NUMBER 3 +E -

2 CUBOID 5 1 +0-

4.242C

4.5974

-Y - -4.292E +Y

-X - -4.2926 +0

8.8900

9.1940

-i = -. 6900 +-Z - 110.49 -Z = 0.000,(06

-Y - -9.1949 +Z = 110.49 -Z - 0.00000

UNIT 30

MTR 7-ASSY BASKET

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE N4UMBER

CYLINDER

- CYLINDER

4 CYLINDER

5 CYLINDER

C CYLINDER

7 CUBOID

3

3

5

6

5

7

5

8

I PADIUS

AT X

AT K

AT X

I P-A D I U S

I FADI US

1 RADI US

I PADI US

I RADIUS

1 X'

17. 050

0.00000

-9.2-74

9.2074

33.49C

3C.544

49. 244

49. 854

49. 094

9,

S

+0

+2Z

+ 0

11'). 49

'. 0000u

9.00000
u. 001000

110.40

110.40

110.49

110.49

110. 49,

-49.5-4

0

-Z

+Z- Z

-Z

-Z

0.0o0000'

0. 00000

9. 0 000'0

0. 00000

-I1.2700

-1i. 0700
-1 .270u0

- 52700

49,054

CENTERLINE IS AT K - Q.o0'0o 0 = 9.000

IS U111T NUMBER 20

13 INIT 0 -ElMER. 21

IS UNIT NUMBER 22

CENTEPLINE IS AT K - 0.'''00 1 = 0000

CENTERLINE IS AT 0 = 0.900010 0 - 0.00600

CEIJTEPLINE IS AT .- 0.0000r' - 0. O000'1

CENTERLIIE IS AT o = ..00000 0 - 0,00n00

CENTERLINE IS AT X - 0.00000 = 0.00000

-Y - -49,854 +2 = 110.4q -Z - -1.2700
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- -UNIT 40

SIMPLIFIED LTD STRUCTULE NAC-LWT

I CYLINDER 5 1 RADIUS

2CYLINDER. 1 P1ADIUS

3 CUBOID 8 1 +1

36.519 +Z - 13.C77

49.854 +Z = 23.F77

49.054 -:: - -49.854

-Z = -14.135

-Z = -14.135

+'f = 49.854

CENTERLINE IS AT X

CENTERLINE IS AT X

-i - -49.054 +Z

0.000000

0.500000

13. 677

.= .00000

- 0.00030

-I -14,135

MEDIA BIAS
NUNM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 41

SIMPLIFIED CASK ROT]

I CYLINDER

- CYLINDER

3 CYLINDER

4 CUBOID

THIN TOP AND BOTTOI

I CYLINDER

2 CUBOID

01- STRUCTURE NAC-LWT

6 1 RADIUS - 26.353

5 1 RASDIUS = 36.019

8 I RADIUS 49.854

8 1 +7 = 49.854

SHELL OF NEUTRON SHIELD

5 1 RADIUS = 49.854

8 1 +7 - 49.854

+Z = 3.8100 -Z = -3.8100 CS

+Z = 13.3c0 -Z - -12.700 CE

+z - 13.360 -Z = -12.700 CE

-X = -49.854 +Y - 49.854 -f

UNIT 42 -----

- SUBTRACTED FROM LID MODEL

+Z - 0.61000 -Z = 0.00000 CE

-Z = -49.854 +Y = 49.854 -5

UNIT 70 EXTERNAL TO LATTICE 10

NTERLINE IS AT X

EITERLINE IS AT 7

NTERLINE IS AT 7

= -49.854 +Z

NTERLINE IS AT X

= -49.854 +Z

9. 00000

0.•0000

0.00000

13. 360

0. 00000

0.61000

0. 00000

0.00000

0. 0S000

-12. 700

0. r0000'

0. O00900

Y

-Z

STACK OF 4 BASKETS IN CASK WITH LID P14D BOTTOM

I ABPATY NUMBER 10 C, - 49.854 -Y = -49.854 +Y = 49.054 -Y = -49.e54

L..... GLOBAL .....
- -- UNIT HO -- -

+T = 502.13 -Z = 0.01000

3 CASKS IN TRIAIGULAR PITCH

1 CUBOID a I

HOLE NIUMBER 13

HOLE NUMBER 14

HOLE NUMBER 10

+X

AT X

AT X

AT X

101.00 -Y = -101.00 +Y =

0.5000u0 y = 50.000 Z -

-50.000 Y = -50.000 Z -

50.000 Y - -50.000 0 =

UNIT 110 EXTERNAL

101.00

0. 0000

0. 00000

0.000u'1

TO LATTICE

-Y - -101.00

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NLfIBER

-Y = -3.3338

-i = -3.48t.

+Z =

70

70

70

+Z =

+Z =

+2 =

502.20

110.49

110.49

110.49

-Z = 0.00000

-I = 43.942

-l - 43.942

-=0.1]0<u700'

FULSTAR ASSEMBLY - TOP OE1ING

1 ARRAY NUMBER 1

- UBOID, 2 1

3 CUBOID 3 1

÷B

+ X

3.8545 - = -3.8545

4.0039 -Y = -4.0069

+i - 3.3342

+Y = 3.4862

+7 - 4.292r -:X: = -4.2906 +Y = 4.2926 -Y = -4.2956

GEOMETRY DESCPRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIA1
HIIM IDPEG1011

-- UNIT 111 EXTERNAL TO LATTICE 1

SULSTAP ASSEMBLY - BOTTOM 'PEU1141J'

1 ARRAY NUMBER I +7

- CUTBOI D 2 1 +7:

3 CUBOID 3 1 ±7

PULSTAR ASSEMBLY - BOTTOM RIGHT

I ARPAY NUMBSE 1 +'

2 CUBOID 2 1 ±7

3 CUBOID 3 1 +'

PULSTAS ASSEMBLY - TOP RIGHT

NAC International

3.8545

4.'0089

4.29520

- -= -3.5545 +Y -

-' - -4.0009 +Y =

-7 - -4.2926 +Y =

3.334'

4.29.'

-Y = -3.3338

-' = -3.4802

-Y =4.2926

+Z

+Z

+Z

110.49

110'.49

11n.49 -Z

43.947

43.942

0.00000

UIIIT 112 EXTERNAL TO LATTICE 1 ----

3. 8545

4.0069

4.2020

-7 - -3.8545 +0 =

-y = -4.0069 +P =

-7 = -4.292C +7 -

3.3342

3.48C2

4.2. 6 -

-Y = -3.333d

-Y - -3.4862

-Y= -4.2926

+1

+0

+1

110).49

110.49

110.49

43.942

43.42,

0.0(0000S

UNIT 113 EXTERNAL TO LATTICE 1
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1 ARRAY N91BER 1

2 CUBOID 2 1

3 CUBOID 3 1

3.8545 = -2.8545

4.0009 -Y -4.0069

4.2920 -x = -4.2926

----- UNIT 114

-i" - 3.3342 -Y = -3.333e

+Y = 3.4862 -Y = -3.4862

+1"= 4.2925 -Y = -4.2926

EXTERNAL TO LATTICE I

= 110.49

= 11u.49

- 110.49

= 110.49

= 110.49

= 110.49

-Z

-Z

-Z
-Z

-Z

43.942

43.942

0. 0C0 00

43. 942

43.942

0. 00000

PULSTO.0 ASSEMBLY - BOTTOM LEFT

I ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

PULSTAR ASSEMBLY - TOP LEFT

I ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

3. 8545

4.292C

-Y = -3.8545 +2 - 3.3342 -Y = -3.3338

-X = -4.0060 +Y = 3.48C2 -Y = -3.4862

-X -4.2926 +0 - 4.2926 -Y = -4.2926

UNIT 115 EXTERNAL TO LATTICE 1 -----

+Z

+Z

+Z

+2 - 2.8545

+X = 4.0069

+0 = 4.2920

-X = -3.8545 +Y - 3.3342

-X = -4.0069 +2 = 3.4862

-0 = -4.2926 +Y - 4.2926

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z

+Z

+Z

1I0.49

110.49

110.49

-Z

-Z

-Z

43.942

43.942

0.00000

MEDIA BIAS
BUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT I10 EXTERNAL TO LATTICE 1 --

PULSTAR ASSEMBLY - CENTER OPENING

I ARRAY NUMBER I +:

2 CUBOID 2 1 +I

3 CUBOID 3 1 +2

CENTER COLUI4MN OF THREE OPENINGS

1 ARRAY NUMBER 12

3 CUBOID 5 1 +2

3.8545

4. 0069

4.29-6

-X = -3.0045

-2 = -4.0069

-2 = -4.2926

+Y

+y

+Y

3.3342

3.4862

4.2526

-Y = -3.333e

-Y = -3.4862

-Y = -4.2926

+Z

+Z

+2

110.49

110. 49

110. 4 9

-Z

-Z

-Z

43.942

43.942

0,.0000

--- UNIT 120 EXTERNAL TO LATTICE 12 --

4.292r

5.01(38

-4 .292C +Y

-2 = -5.0036 +2

13.589

14. 200

-Y = -13.589 +Z

-Y = -14.300 +Z

110.49

110.49

-Z

-Z

0.000000

0.00000

----- UNIT 121 EXTERNAL TO LATTICE 14

LEFT OUTSIDE COLUMN OF TWO OPENINGS

I ARRAY NUMBER 14 +. - 4.2926

2 CUBOID 5 1 +'. = 4.2926

-t = -4.292C +Y - 8.8900)

-2 = -4.5974 +i - 9.1948

-Y = -8.8900 +Z

-Y = -9.1948 +Z

110.49

110.49

-Z

-Z

0. 00000

0. 00000

---- UNIT 122 EXTERNAL TO LATTICE 13

RIGHT OUTSIDE COLUMIN OF TWO OPENINGS

I ARRAY NUMBER 13 += - 4.2926

- CUBOID 5 1 +2 - 4.5974

-X = -4.2926 - .= 9.0000 -Y = -5.6900 +Z - 110.49 -Z - 0.00000

-' = -4.2920 +'i - 9.1948 -Y = -5.1948 +2 = 110.49 -Z = 0.000

MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

--- UNIT 130

MTR 7-ASSY BASKET

1 CYLINDER

HOLE NUMBER

HOLE 11U41ER

HOLE I14IB.E1R

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLI NDER2

6 CYLI IDER

I5

5

6

5

7

5

1 R•DIUS

AT 0

AT 2

AT 2

1 PADIUS

1 RADI US

I RADI US

1 P,.DI1U2

1 P.ADIUS

17 .050S

0.00000

-9.2974

9.3074

18.891

32.490

36.544

49.244

49.E54

-2 = 110.45

y = O. ('200(00

= 0. 0('000

0 = 0. 1('000

+Z = 110.49

+- = 110.40

+Z = 110.49

+Z = 11,.49

+Z = 110.49

-Z - 0.0'("0 CEIJTERLIIIE IS AT

Z 0.00c000 IS UNIT IIUMBER

Z = 0.00000 IS UNIT NUMBER

Z= 0.00000 IS UNIT NUMBER

-Z = -1 .2700 CENTERLINE IS AT

-Z = - 1.2700 CENTEFLINE IS AT

-Z - -1.2700 CENTERLINE IS AT

-Z - -1.1730 CENJTERLINHE IS AT

-Z - -1.2700 CENTERLINE IS AT

':= 0. 08080

120'

121

122

X = 0.00000

X - 0. 00000

:': = 0. 00000

X = 0. C1T30

X = 0. 00800

y= 0.50000n

y = 0.00000

Y = 0.000n0

Y = 0.00000

= 0.2o C0.000r

O = 0.500000
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--- UNI T 2 10 EXTERNAL TO LATTICE 1 --

PULSTAR ASSEMBLY - TOP OPENING

1 ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

3.8545

4.0019

4.2926

- -3.0545 +2 = 3.3342

- = -4.8009 +0 3.4862

-Y = -4.2926 +0- 4.292C

-Y

-y

-3. 3338

-3.4012

4.2126

10.548

6C.548

110.49

-Z
-Z

0. 0000, 1

0 000

UNIT 311 EYTERNAL TO LATTICE 1

PULSTAR ASSEMBLY

1 ARSAY NUMBER

2 CUBOID

3 CUBOID

REGION

- BOTTOM OPENING

1 +X = 3.8545

2 1 +2 = 4.0069

3 1 +, = 4.2926

-X = -3.8545

-Y = -4.006c

-X = -4.292C

SY

+Y

+y

3.3342

3.4862

4.2926

-Y = -3.3338

-Y = -3.4802

-Y = -4.292r

66.54e

66.548

110.49

-Z

-Z

-Z

0.00000

0.00000

0.00000

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

----- UNIT 212 EXTERNAL TO LATTICE 1

PULSTAR ASSEMBLY - BOTTOM RIGHT

1 ARRAY NUMBER 1 +2 =

2 CUBOID 2 1 +X =

3 CUBOID 3 1 +X =

PULSTAR ASSEMBLY - TOP RIGHT

I ARRAY NUMBER 1 +2 =

' CUBOID 2 1 +2 =

3 CUBOID 3 1 +2 =

3.8545

4.0069

4.2926

-' = -3.8545

-X = -4.0069

-X = -4.2926

+Y

+Y

+2

3.3342

3.4862

4.2926

-Y - -3.3338

-Y= -3.48G2

-- -4.2926

66.548

66.548

110.49

-Z

-Z

-Z

= 0.00000

= 0.00000

= 0.00000

----- UNIT 213 EXTERNAL TO LATTICE 1 --

3.8545

4.0069

4.2026

-X = -3.8545 +Y - 3.3342

-Y - -4.0069 +Y = 3.4862

-X' -4.2926 +Y = 4.2926

-Y = -3.3338 +Z

-Y - -3.4862 +Z

-Y -4.'926 +Z

66.548

66.548

110. 49

-Z

-Z

-Z

0.00000

0.00000

0. 00000

----- UNIT 214 EXTERNAL TO LATTICE 1

PULSTAR ASSEMBLY - BOTTOM LEFT

1 ARRAY NUMBER I

2 CUBOID 2 1

3 CUBOID 3 1

PULSTAS ASSEMBLY - TOP LEFT

I ARRAY 2UMBER I

2 CU0OI 2

3 CUBOID 3 1

+X 3.E545

4.00 .. 9

4.2"92

-2 = -3.e545 +Y = 3.3342

= -4.0010 +Y = 3.4962

-X -4.2926 +Y = 4.2-26

Y= -3.3338

f -3.4662

-Y -4.2026

+Z

+7

+Z

66.548

66.540

110.49

S . (', 00( 0 C

'n,-,OnO

*.0:000

--- 1- UNIT 215 EXTE:NAL TO LATTICE

+1*:

3.8545

4.2921

-X = -3.8515

-4 --4.00

+0 3.3343 -Y

+Y = 3.4062 -Y

+' = 4.292q -Y

-3.412<

-4.2+26

2+ 66.543

06.549

11 0. 4 q

0.000.0

0.00000

0.8.00, 0 0

----- UNIT 210 EXTERNAL TO LATTICE 1

PULSTAR ASSEMBLY

I ARRAY NUMBER

CUBOID

3 CUBOID

CENTE2 c0PEH0ING

1 +2

3 1 +2

3.8545

4.00,9

4._292

-2.8545

-4.0010

-4.2923

+4Y
+ 2

S3. 3342

- 3.4e62

- 4-" -'F

-3.3338

-3.4862

-4.2026

+Z

+2

+2

66.548

6C . 548

110.49

-Y

-Z

-Z

0. 00c000

0.00000

0. (000
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REGION
MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

HUM I D

----- UNIT 220 EXTERNAL TO LATTICE 22

CENTER COLUI-l11 OF THREE OPENINGS

1 ARRAY NUMBER

- CUBOID

2 +. = 4.2926 -Y -4.2926 +Y = 13.589

5 1 +.. = 5.0028 -' -5.0038 +Y = 14.300

-Z - -13.5Bq +Z - 110.49 -Z = 0.00000

-1 - -14.30 4 = 110.49 -Z = 0.00000

UNIT 221 EXTERNAL TO LATTICE 24

LEFT OUTSIDE COLUMN OF TWO OPENINGS

I ARRAY NUMBER 24 +.: = 4. 2926 -

2 CUBOID 5 1 +x = 4.2926 -X

-4.292R +Y

-4.5974 +Y

H.O900

9.1948

-!Y

-y

-8. 800 -Z

-9.1949 +Z

11n.49

110.49

-Z

-Z

0.00000

0.00000

-- UNIT 222 EXTERNAL TO LATTICE 23

RIGHT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER 23 .X = 4.2926

2 CUBOID 5 1 +7 = 4.5974

-X = -4.2926 +Y

-X = -4.2926 +Y

8.8900

9.1948

-Y = -88900 +Z - 11n.49 -Z = 0.00000

-Y - -9.194e +Z - 110.49 -Z = 0.00000

UNIT 230

MTR 7-ASSY BASKET

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3

7

8

9

5

1 RADIUS =

AT 2 =

AT X =

AT X =

I RADIUS =

17.050

0.00000

-9.2974

9.2974

18.891

33.496

36.544

49.244

49.854

49.954

+Z = 110.49

Y = 0.00o0u

Y = 0.00000

Y = 0.00000

+Z = 110.49

-Z

z
z
Z

-Z

-Z

-Z

-Z

-Z

-Z

0.00000

0.00000

0.00000

0.00000

-1. 2700

-1.2700

-1.2700

-1.2700

-1.2780

49.884

CENTERLINE IS AT 2

IS UNIT NUMBER 2<

IS UNOIT NUMBER 22

IS UNIT NlUMBER 22

CENTERLINE IS AT 2

CENTERLINE IS AT X

CENTERLINE IS AT 2

CENTERLI NE IS AT X

CENTERLINE IS AT X

-Y - -49.854 -Z

0. 00000

0.00000

0.00000

0. 00000

0. Oc000

U. 100200

11). 49

Y = 0.00000

I

4

5

r

'7

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CUBOID

6

5

7

5

8

1

1

1

1

1

RADIUS =

RADIUS =

RADIUS =

RADIUS =

+X=

+Z

4-

+2

-2

= 110.49

= 110.49

= 110.49

= 110.49

= -49.854

0.00000

0.00000

0.00000

0. 00000

0. 00000

-1.-2700

0
MEDIA BIAS

N U4 ID
GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

REG0ION

UNIT 21u

HOMOGENIZEDP PULSTAR FUEL - TOP ODENING

1 CUBOID 11 1 -.2 4.1910

- CUBOID 3 1 +' = 4.292r

HOMOGENIZED PULSTAR FUEL - BOTTOM4 OPE01 G

I CUBOID 11 1 +2 = 4.1910

- CUBOID 3 1 +2 = 4.2926

HOMOGENIZED PULSTAR FUEL - BOTTOM RIGHT

I CUBOID 11 1 +X = 4.1910

2 CUBOID 2 1 +2 = 4.292r

HOMOGENIZED PULSTAP. FUEL - TOP RIGHT

1 CUBOID 11 1 +2 = 4.1910

- CUBOID 3 1 +2 = 4.2920

-4.1910 +Y = 4.1910

-4.2926 -Y - 4.292'

-4,1210 +2

-4 .•10 1,

110.49 -C - 34.20

110.49 -Z = 0.00000

UNIT 311

-X = -4.1910 +Y - 4.1I10

-: = -4.2926 +Y = 4.2926

4 . 10 +C - 110.49 -Z = 34.290

-4. -+ -Z 11.40 -Z = 0.00000

UNIT 312

-2 = -4.1910

-v = -4.292G

+Y = 4.1910

+Y = 4.2q26

-Y - -4.110 +E

-i"- -4.-28 . +Z

1110.49.

110. 49

34.290

0.00000

-- UNIT 312

-4.1910 +0

-4.2720 +Y

6.6.11-34

4 . 1910

4.2926

Y- -4.1010 +2 - 110.49 -Z = 34.290

-- -4.2 40q - 110.49 -Z = 0.00000
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UNIT 314

HOMOGENIZED PULSTAR FUEL - BOTTOM LEFT

1 CUBOID 11 1 ±2 4.1910

2 CUBOID 3 1 - 4 = 4.2926

HOMOGENIZED PULSTAR FUEL - TOP LEFT

= -4.1910 +Y 4.1910

-x = -4.2926 +Y = 4.2926

----- UNIT 315 -----

- - -4.1910 +2 110.40 -Z = 34.290

-Y -4.292( +Z = 110.49 -Z 0.00000

I CUBOID

, CUBOID

11 1 +K = 4.1910 -X = -4.1910 +2 = 4.1910

3 1 +:: = 4.292 -X -- 4.2926 +Y = 4.2926

-y

-y

-4.1910 +Z = 110.49

-4.2926 -Z = 110.49

-Z 34. 290

0.'0200

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS -FOBLEM
HUM I DREGION

- UNIT 316

HOMOGENIZED PULSTAR FUEL - CENTER OPENING

1 CUBOID 11 1 +X 4.1910

2 CUBD010 1 +a = 1.2926

-X = -4.1910 +Y = 4.1910 -Y = -4.1910

- - _-4.2926 +Y = 4.2926 -Y = -4.2926

+Z = 110.49 -Z

+Z = 110.49 -Z

34. 290

0.00000

----- UNIT 320 EXTERNAL TO LATTICE 32

CENTER COLUMN OF THREE OPENrINGS

1 ARRAY NUMBER 32 +4 - 4.2926 -X ± -4.2926 +Y = 13.589

- CUBOID 0 1 +2 = 0038 -X = -5.0038 +Y = 14.300

-Y -13.589 +Z = 110.49 -Z

-Y - -14.300 +Z = 110.49 -Z

= 0.00000

= 0.00000

----- UNIT 321 EXTERNAL TO LATTICE 34

LEFT OUTSIDE COLUMN OF TWO OPENINGS

I ARRAY NUMBER 34 +X = 4.2926

2 CUBOID 5 1 +2 = 4.2926

RIGHT OUTSIDE COLUMN OF TWO OPENIRGS

I ARRAY NUMBER 33 +' = 4.2926

- CUBOID 0 1 +2 = 4.5974

- -4.2q9'6 +Y = 4.6900

-X = -4.5974 'Y = 9.1948

-f - -8.8900 +Z = 110.49 -Z = 0.00000

-Y = -9.194E +Z = 110.49 -Z w 0.00000

UNIT 322 EXTERNAL TO LATTICE 33

-X = -4.2926 +Y = 8.8900 -Y

-X = -4.2926 +Y = 9.1948 -Y

-8.8900 +Z 110.49 -Z = 0.00000

-9.1948 +Z = 110.40 -Z = 0.00000

REGION
MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

NUM4 I D

UNIT 330 -----

MTR 7-ASSY BASKET

1 CYLINDER

HOLE NUMBER

HOLE NU4BER

HOLE NUMBER

- CYLIIIDER

3 CYLINDER

4 CYLINDER

0 C'LIINDER

6 CYLINDER

7 CUBOID

3 1

10

11

12

5 1

6 1

5 1

71]

501

0 1

PADIUS

AT X

AT X.

AT :':

RADI US

P.ADI US

P-SDI US

PHADI US

PAD19

17."50

17. 00000

-9.2974

9.2974

18. 891

33.49)

396. 544

49. 244

49.404

40.954

y

+ 2

+2

+Z

110.49

0. U0000

0. 00000

0. 00000

110.49

110).49

110. 49

110.49

-49. 854

-Z = 0.00000

Z = 0.00000

Z= 0.00000

Z= 0.00900

-Z = -1.2700

-Z = -1.270u

-1 = -1.2790

-Z = -1.2700

-Z = -1.2700

+Y 49.854

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y - -49.854

X = 0.0000'

320

321

322

3 = 0.2000

X = 0. 0000

0= 00000

]"= 0. 0 900

X= 0. 00000

+2 = 110.49

Y= 0.00000

Y=± 0.00080

Y= -. (20000

= 0. O- . :'2O0
Y= 0.030000

-2 = -1.2700

IUNIT ORIENTATION DESCRIPTION FOR ARRAY I

I TO 5 LEFT TO RIGHT Y RONW I TO 5 BOTTOM TO TOPZ LAYER I, 2 COLUM4N

11 11 1

1 1 1:1

11 i111
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11111

UNIT ORIENTATION DESCRIPTION FOR ARPRA 2

Z LAYER 1, X COLUMiN I TO I LEFT TO RIGHT Y ROW I TO 5 BOTTOM TO TOP

IO

165

UNIT ORIENTATION DESCRIPTION FOR A•RAY 3

C LACER I, 1 COLUP• 1 TO I LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

13

6

12

-UNIT ORIENTATION DESCRIPTION FOR ARRAY 4

Z LAYER I, N COLUMNI I TO N LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

15

6

14

UNIT ORIENTATION DESCRIPTION FOE ARRAY 10

Z LAYER 1, N COLUMIN 1 TO 1 LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

41
z LAYER 2, H COLUMN I TO I LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

42
2 LAYER 3, N COLUMII 1 TO I LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

3301

Z LAYER 4, N COLUMN I TO I LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

230
Z LAYER 5, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

130
Z LAYER 6, X COLUMN I TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

30
Z LAYER 7, X COLUPII I TO I LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

42
Z LAYER 8, ! COLUMN 1 TI' I LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOS

4 0

UNIT ORIENTATION DESCRIPTION FOR ARRAY 12

Z LAYER 1, X COLUMII 1 TO I LEFT TO RIGHT Y ROW I TO 5 BOTTOM TO TOP

115

1165

UINIT ORIEIITATION DESCRIPTION FOR ARRAY 13

Z LAYER I, X COLUMN I TO I LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

113

6

112

- IIIT ORIENTATION DESCRIPTION FOR ARP.AY 14

1LAY'EP I, X COLUMN I TO I LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TO:PF
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 22

1, X COLUMN I TO I LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOPZ LAYER

110

216

211

Z LAYER

213

6

212

Z LAYER

215

214

7 LAYER

310

UNIT ORIENTATION DESCRIPTION FOR ARRAY 23

1, X COLUMNI I TO I LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOF

UNIT ORIENTATION DESCRIPTION FOR ARRAY 24

1, X COLUSMNI 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 21

1, X COLUMN I TO 1 LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

316

311

LAYER

313

UNIT ORIENTATION DESCRIPTION FOR ARRAY 33

1, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

31]2
31- UNIT ORIENTATION DESCRIPTION FOR ARRAY 34 -

Z LAYER 1, 2 COLummIN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

315

314

IllIT REGION

1 1

3
4

5 1

10 1
2

11 4

12 1

11 1

14 ]

VOLUMES FOR THOSE UNITS UTILIZED IN
GEOMETRY

REGION VOLUME

1 5.54974E+01 CM''3
2.65506E+00 CM'-3

3 1.63358E+01 CM''3
4 C.23440E+0I CM' 3

5 . 74IE29E+02 CM- '3

CB 5.78254E+-02 CA'13

5.35365E+53 CMl'-3
2.79009E+03 CM''3

9 5.35365E+03 -M'1'3
1O, 2.79009E+03 CM''3

5.353R5E+03 CM-'3
2.79'0609E+03 CM''3

13 5.35365E.03 CM"3
1 4 Y.79009E.G3 CM''3

1 5.35365E+03 CMl-'

THIS PROELEM
CL1UULAY IVE

VOLU?-E

5.54974E405 CM-'3

5.81525E+SI CM''3
7.44583E+51 CM''3
1. 36BR3E+02 CM-'3

6.74629E+021 CM 3

5.71254E+02 CM- 3

5.53615E+03 CM-S
8.14374E+03 CM'3

5. 35365E+03 CM' 3
8.I4374E+02 CM' '3

5.35316E+03 CM-'3
8.14374E+03 CM2'3

5.35365E6.3 CM '-
5,14374E-03 CM,'I

5.35E153E603 -M'- 3
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2 16 2.79009E+03 CM''3

15 1 17 5.35365E+03 %7M,-3
-2 10 2.73009E+03 CM''3

16 I 19 5.353456+03 CM''3
2 20 2.790139E603 CM' *3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

20 1 21 3 . 57e056+04 CM' '3
2 22 5.84413E+03 CM**3

SURROUNDING GEOMETRY

21 1
2

SURROUNDING GEOMETRY

30 1

3

4
5
6
7

40 1

3

41 1

3
4

42 1

SURROUNDING GEOMETRY

70 1

80 1

SURROUNDING GEOMETRY

3

SURROUNDING GEOMETRY

11i 1

3

SURPOUNDIIG GEOMETRY

112 1

3

SURROUNDING GEOMETRY

113 1

3

SURROUNDING GEOMETRY

114 1

3

SURPOUNDING GEOMETRi

115 1

3
SURROUNDING GEOMETRY

3

SURROUNDING GEOMETRY

VOLUMIES - GEOMETRY REGION1

23 1.68657E,04 CM'*3
24 1.19757E+03 CM" 3

VOLUMES - GEOMETRY REGION

1.68657E+04 CM''3

26 1.19757E-03 CM1'3

27 3.31559E+04 CI4'3

28 2.43655E+04 CM''3
29 2.68637E+05 CM''3
36, 7.49551E+04 CM''3
31 3.82534E+05 CM''3
33 2.12103E+04 CM''3

33 2.39439E+05 CM''3

129 1.16526E+05 CM''3
130 1.N0639E+05 CM''3
131 5.93381E+04 CM''3

132 1.66245E+04 CM''3
133 9.31579E+04 CM''3
134 0.36880E+04 CI''3

135 5.56989E+C4 CM"3

136 4.76297E+03 CM'-3
137 1.30143E+03 CM''3

VOLUMES - GEOMETRY REGION

138 4.992302E+06 CM r '3

139 5.51570E+06 CM''3

VOLUMES - GEOMETRY REGION

34 3.42081E+03 CM''3

35 3.97590E+02 CM''3
36 4.42534E+03 CM"'3

VOLUMES - GEOMETRY REGIO61

37 3.42081E+03 CM''3
38 2.97590E+02 CM''3
39 4.42534E603 CM1''

VOLUMES - GEOMETRY RE0I01N

40 3.42081E603 ClV'3
41 2.87590E+02 CIA '3
42 4.42534E,03 CM-'3

VOLUMES - GEOMETRY REGION

43 3.42Y181E+03 C-1.3

41 2.97590E+02 C:I' *3

45 4.4-534E603 CIM*'2

VOLUMES - GEOMETRY REGION

46 3.42081E6+03 CM''3
47 2.97590E+02 CM-''3
40 4.42534E+03 CMI'3

VOLU-IES - GEM14ETRY REGI0 N

8.14374E+03 CM''3

5.35365E-03 CM''3
8.14374E+03 CM''3

5.35365E+03 CM''3
8.14374E'03 CM''3

21 IS A14 ARRAY PLACEMENT BOUNDARY REGION

2.57005E+04 CM''3
3.16246E+04 CM''3

23 IS AlI ARRAY PLACEMENT BOUNDARY REGION

1.8857E+04 CM''3
1.80633E+04 CM''3

25 IS A4 ARRAY PLACEMEIIT BOUNDARY REGION

1.68657E+04 CM''3
1.80633E+04 CM''3

1.00907E+05 CM''3
1.25303E+05 CM''3
3.939406+05 CM''3

4.68895E+05 CM''3
8.51429E+05 CM''3
8.72633E+05 CM''3
1.11108E+06 CM''3

1.16526E+05 CM÷3
2.17165E+05 CM÷3
2.76503E+05 CM''3

1.66245E+04 CM'*3
1.09782E+05 CM4'3
2.03480E605 CM''3
2.S9079E+05 CM''3

4.76297E+03 CM-3
6.06440E+03 CM''3

138 IS All ARRAY PLACEMENT BOUNDARY REGION

4.992012E+06 CM''3

2.04918E+07 CM''3

34 IS Al ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM''3
3.71840E+03 CM''3
8.14374E+03 CM''3

37 IS Al ARRAY PLACEMENT ROUNDARY REGION

3.42081E+03 CM''3
3.71840E603 CM''3
0.14374E+03 CM''3

40 IS All ARRAY PLACEMENT BOUN4ARY REGIONI

3.42001E+03 CM14'3
3.71840E+03 CM''3
8.14374E+03 CM''3

43 IS All ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM' 3
3.7104nE+03 CM''3
8.14374E+03 CM''3

46 IS Al-I ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM''3
3.71040E+03 CM''3
8.14374E+03 CM-''3

49 IS AI ARPA.Y PLACEMENT 2OUIIDARY REGION

3.420016E03 CM-'3
3.71840E+03 CM''3
8.14374E+03 CM''3

52 IS Al-l SRPAY 2PLACEMENT BOUNDARY REGION

3.420816-03 CM-'3
3.31040-3E+ CM''3
8.14374E603 CM''3

55 IS AN 02-RAY PLACEMENT BOUNDARY REGION

2.57805E+04 CM''3
3.16246E6-4 CM''3

49
50
51

VOLUI4ES

53

54

VOLUMES

55
56

3.42081+E03 CM''2
3.97590+E02 CM''3
4.42534E6 03 CM-''3

GEOMETRY 6EGION

3.420016+03 CM- 3
2.0750906E02 C14 '3
4.42534E6+03 CM''3

GEOMETRY 6EG01O1

2.57805E+04 CM- '7
S .4413E+0C CM1 3
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SURROUNDING GEOMETRY VOLUMES -

121 I

SURROUNDING GEOMETRY

122 1

130 1

4
5
6
7

SURROUNDINIG GEOMETRY
210 1

57

58

VOLUM4ES -

59
60
0162

63
64
65
66
67

VOLUMES -
68
69
70

SURROUNDING GEOMETRY VOLUMES -

211 1 71
2 72
3 73

SURROUNDING GEOMETRY VOLUM4ES -

212 1 74
3 75
3 76

SURROUNDING GEOMETRY VOLUMES -

213 1 77
2 76

3 79

SURROUNDING GEOMETRY VOLUMES -

214 1 80
2 81
3 82

SURROUNDING GEOMETRY VOLUMES -

215 1 83
2 84
3 85

SURROUNDING GEOMETRY VOLUMES -

216 1 16

2 87
3 68

SURROUNDI NG GEOMETRY VOLUMES -

-20, 1 89
2 913

SURROUNDING GEOMETRY VOLUMES -

221 1 91
2 6

SURPROUNDI NG GEOMETRY VOLUIMES -

222 1I

230 1 95
2 96
3 97
4 96
1 99
0 13S'3
7 101

310 1 102
2 103

311 1 134

i2 105

312 1 106

2 107

313 1 108

1 119

314 ] ]]0

GEOMETRY REGION

1. 68.57E604 C''3
1.9757E+03 CM''3

GEOMETRY REGION

1.66657E+04 24M''3
1.19757E+03 CM''3
3.31559E+04 CM''3
2.43955E+04 CM13
2.6C637E+05 CM''3

7.49551E+04 4'.3
3.82534E+05 CM''3
2.121036+04 CM*'3
2.3843-E+05 CM*'3

GEOMETRY REGION
3.42081E+03 CM*43

*.97590E+02 CM' 3
4.42534E+03 CrA3

GEOMETRY REGION

3.42081E603 CM-'3
2.97590E+02 CM''3
4.42534E+03 CM*"3

GEOMETRY REGION

3.42081E+03 CM÷'3
I.97590E+302 C1M'3

4.42534E+03 CM.'3

GEOMETRY REGION

3.42081E+03 CM';3
2.97590E+02 CM' 3
4.42534E+03 CM.'3

GEOMETRY REGION

3.42081E+03 CM''3
2.97590E+02 CM"÷3
4.42534E+03 CM 3

GEOMETRY REGION

3.42081E+03 CM''3
I.97590E+02 CM''3
4.42534E+03 CM"'3

GEOMETRY REGION

3.42081E+03 CM''3
2.97580E+-02 CM''3

4.42534E+03 CM"3

GEOMETRY REGION

2. 57805E+04 C04"'3

1.64413E+03 CM''3

GEOMETRY REGION

1.68657E+04 CM"3
119757E+03 CM'-3

GEOMETRY REGIOI

1. 8657E+04 CM''3
1.19757E+03 CM''3

3.31559E+04 CM'-3
2.43955E+04 63-93

2.68637E+05 CM'.3
7.49551E+04 CM' '3
3.82534E+C5 CM-'3
2.12103E+04 CM*'3
2.38439E+S5 CM'-3

5.35365E+03 UM''3
2.79009E+03 CM-'3

5.35365E+03 CM''3
2.79009E+03 CMH''

5.31365E+03 CM''3
2.79019E+03 CM''3

5.35365E+03 CM''3
2.79069E+03 CM"13

5.35365E+03 CM'-3

57 IS AlJ AR.RAY' PLACEMENT BOUNDARS REGION

1.'30057E-':4 CM' '3
1 . 633E+04 OCM'3

59 IS All ARRAY PLACEMENT BOUIIDARY REGION

1].06R657E+04 CM-'3
1. 50633E+04 CM'3

1. )0007E+05 CM 3
1.23,3E33605 CM' 3
3. 93940E+05 CM' '-
4 .5a895E+05 CM' '3
8.51429E+05 CM*13
8.72639E+05 CM''3
1.11160E+06 CM''3

Ue IS AN ARPPAY PLACEMENT BOUNDARY REGION
3.4200164E03 CM''3
3.71840.E03 CH-l''3
6.14374E+03 CM"3

71 IS AlI ARRAY PLACEMENT BOUNDARY REGION

3.742061E+03 CM''3
3.71E404E+3 CM''3
6.14374E+03 CM''3

74 IS All AP.RAY PLACEMENJT B0OUNIDARY REGION

3.4200+IE;03 CM''3
3.71540E+03 CM''3
8.34374E+03 CM '3

77 IS All ARRAY' PLACEMENT BOUNDARY REGION

3.41001E6+02 CM"'3
3.71040E;+3 CM-'3
8.14374E+03 CM.'3

80 IS AN ARPRAY PLACEMENT BOU-DARY REGION

3.42086E+03 CM''3
3.71840E+03 CM''3

.,14374E+03 CM''3

83 IS All ARRAY PLACEMENT BOUNDARY REGION

3.420861E+03 CM''3
3.71940E+03 CM''3
0.14374E+03 CM''3

86 IS Al ARPAY PLACEMENT COUNDARY REGION

3. 42001E+03 CM"'3
3.718406E+03 CM''3
6. 14374E+03 CM'-3

89 IS All ARPAY PLACEMENT BOUNDARY REGION

2. 57c00E+0'14 C;'-3
3 .1246+r.4 CM4-3

91 IS All SEROPAY PLACEMENT BOUNDARY REGIO8 N

1.68,57E604 CM''3
1.1081133E+604 CM''3

93 IS All APRAY PLACEEIIT SOUIIDARY REGION

1 .008576÷±4- CM' ' 3
1.80033E+04 CM-'3

1. 00907E+05 C-M''3
I '53'3E+05 CM*'3

. 93-•4+E+05 CM' '3
`5E+05 CM' '3

8.763+05 Yb' '3

1 . I I ]6±3E0E CM' 0 3

5.35-E50±03 CM''3

8. 14374E+03 CM''3

5.35365E,03 CM' '3
e.14374E--03 CM' 3

5.30, 5E+603 CM' '3

0.14374E+03 CM''3

5.33 335E+00 CM' 3
9.14374E603 CM''3

5.3036;-b E+ 03 CM' '3
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2 111

315 1 112
2 113

316 1 114

2 115

SURROUNDING GEOMETRY VOLU

320 1 11c
2 117

CURPROUNDINHG GEOMETRY VOLT2
321 1 118

2 119

SURROUNDING GEOMETRY VOLU
322 1 120

2 121

330 1 122
2 123

3 124
4 125
5 126
6 127
7 128

UNIT

T.79009E+03 CM "3

5.35365E+C03 CM-3
2. 79009E+03 CM' ' '

5.35365E+.13 CM-3
2.79009E+03 CM-3

MES - GEOMETRY REGION

2.57605E±04 CM" - 3
5.04413E-03 CM'1 3

-6ES - GEOMETRY REIGIN
1.q,.57E+r04 CM 3
1. 19757E+03 CM .3

MES - GEOMETRY REGION
1.08657E+04 CMI "3
1.19757E603 CM-3

3. 31551E2-004 OM "3
2.43955E6±4 CM" 3
2.08037E605 CM '3
7.49551E+04 CM9"3
3.82534E+05 CM":3

2. 12103E+04 M' "3
2.38439E+05 CM-3

USES REGION MIXTUF

1050 1 1
2 9

3 2
4 3

24 1 5

24 1 5

10

11

12

13

14

15

16

SO

21

]1
3

11

3

11

3

31

11

11

8.14374E+03 CMG-3

5.3536,E+03 CM-3
8.14374E+03 CM-3

5.35356E+03 CGI93

8.14374E403 CM-3

116 1S All ARRAY PLACEMENT BOUNDARY REGION

2.53005E+04 CM-3
3.162466E+04 CMS 3

118 IS AI ARRAY PLACEMENT BOUNDARY REGION
1.68657E+04 CM, 3
1.80633E+04 CM"3

120 IS Al ARRAY PLACEMENT BOUNDARY REGION
1.68657E604 CM-3
1.80633E604 CM*G 3

1.05907E+U5 CM3'3
I.25303E+05 CM":3
3.93940E+05 CM"3
4.66895E+05 CM5*3
8.51429E+05 CM.*3
8.72639E+05 CM' 3
1.11108E+06 CM"3

RE TOTAL VOLUME

5.82723E±04 CM-'3
2.787826E03 CM-*3
1.71526E604 CMG1'3
6.54612E+04 CM 3

1.61911E+04 CM**3

1.30781E+04 CM-3

1.60610E+04 CM÷'3
8.37026E+03 CMM3

1.6010E+04 CM**3
8.37026E+03 CM-*3

1.606106+04 CM÷43
8.37026E+03 CM9*3

1.6u610E+04 CM*"3
8.37026E+03 CM-43

1.60610E+04 CM-3
0.37016E+03 CM*3

1.60610+E04 CM-3
8.37026E+03 CM"3

1.60610E+04 CM*'3

8.37026E+03 CM1'3

7.73414E+04 CM''3
1.75324E+04 CM'-3

5.05972E+04 CM**3
3.59271E+03 CM''3

5.05972E+04 CM''3
3.50271E+03 CM'*3

9.94676E+04 CM-3
7.31865E+04 CM":3

8. 05912E+Y5 CMS'3
2.24065E+05 CM''3
1.14760E+06 CM''3
8.36308E+04 CM''3
7.15318+E05 CM''3

3.45579E+05 CM-'3
3.01916E+05 CM"÷3
1.76014E+05 CM '3

4.06735E+04 CM'"3
2.79474E+05 CM-'3
2.51094E605 CM''3
1.66797E+05 cM, 3

2.85770+604 CM''3
7.00859E+C3 CIA,3

1.49761E+07 CM'"3

5.51570E+00 CM''3

1.02624E604 CM-3
6.527659E+02 CM43

0(

4 C,

41

42

7

5
t

70
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111

112

113

114

115

116

120

121

122

130

3

3

7

3

210

211

212

213

214

215

3 1 .32760E+04 Cli'13

] .c2624E+04 CM''3
9. 02769E6.2 C'14 '3

3 1. 32760E, 4 CM*'3

1.01624E+44 CM''3
S .92769E+42 CM' '3

3 1. 32760E+U4 CM''3

1.202246+04 CM"3
6892769E+02 CM''3

3 1. 32760CE.114 CM1'3

1 u2624E+03 C-M '3
8 6+02 CM *3

3 1 3760E+')4 CM '3

I 02624E+04 C1I '3
. 92769E+02 CM' '3

3 1.32706+E04 CM'_3

1.U0-C224 E, 4CM '
6: +:14 -11: '3

I 92769ECV CM* 3
3 1.32760E604 Cl-'3

7.73414E-.4 CM:'3
5 1. 753246E04 CM''3

505972E'04 CM''3
5 3.59271E+.3 CM-'3

5.05972E604 CM''3
0 3.59271E+03 CM''3

3 9.94676E+04 CM'-3
5 7.31865E404 CMl''3
6 8.05912E+05 CM''3
5 2.21485E605 CM*'3
7 1. 147:6,E06 CM''3

0'N .330+4 CM''3
e 667. 15318E05 Cl' ' 3)

1.026246+04 CM''3
8:.92769E+02 CM' 3

3 .32760E+04 CM''3

1.02624E,04 C-W-3
0. 92769E+02 CM' 3

3 1.32760E+04 CM''3

1.02624E+6 4 CM'I3
6.92769E+02 CM''3
1 32760E+0)4 CM''3

1.02624E+04 CM''3
2 .92769E 02 CM' '3
1 .3276E+26 4 CM --

S. 02624E+04 CM'3
a. 9276E.0I2 CM' -3

3 1.327606+04 CM''3

1.02624E+04 CM''3
S . 927696E02 CM' '3

3 1 3274 E+'14 CM''3

I 9:7r9E+o°t,-)E ° 4 -c C '3t4
1..0246E+04 CM' '3

7.73414E+04 CM''3
5 1.75324E+04 CM'-3

5.05972E604 CM' 3
5 3.59271EC03 IM'3

5.5572-E+04 CM''3
5 3.59271E+3 C 3''3

- 9.946706.+4 CM' '3
5 7.31865E+04 C14''3
6 5.05912E+05 CM1'3
5 2.24865E+05 Cý4' 3
7 1. 147I+F C- 'E 3
E .363U 0+04 Ci''3
0 7.153166+105 C14''3

11 1.60610+E04 CM''3
8.37026E+03 CM''3

11 1 . 0(10E+04 C(-I' '3
- 4.3702-E+1,3 CM''3

11 1.604106+04 h''3-

220 3

221 3 1

230

24

310

311

312
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313

314

315

316

321

330

2 3 9.37026E+03 CM"*3

1 11 1 -60610 E+ 04 CIA"3
3 8.37026E+03 CM7' 3

1 11 1.00610E+04 Cm1 * 3
S 3 8. 37006E+03 CM* ' 3

1 11 1.60610E+04 CM":3
2 3 8.37026E+03 CM 3

1 11 1. 60610E+04 CM' - 3
3 8.37026E+03 CMI*3

S

7

3

6
5
7
5
8

7.73414B+04 CM"3
1.753246E04 CMM*3
5.05972E+04 CM":3
3.59271E+03 CM 3

5.05972E+04 CM":3

3.59271E+03 CM"3

9.94676E+04 CM"13
7.31865E+04 CM"-3
8.05912E+05 CM":3
2.24865E+05 CM"3
1.14760E+06 CM*3
6.363086+04 CMP:3

7.153186+05 CMP'3

MASS(G)
6.04865B+05
1.94513-+05
7.64978E-15
1.76878E+07
3. 71348E 9 07
4.58901E-14
9. 29557E -14
2.78272-E+03
8.31762E+05

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

S 5 5.82723E+04 CM":3
- 2.96514E+04 CMa 3

3 7.66380E+05 CM' 3
5 3.23330E+06 CM"3

6 3.27352E+06 CM' 3

7 4.59040E+06 CM 43
8 9.31260E+06 FM- 3

9 2.78762E+03 CM":3

11 2.24E53E+05 CM 3

**÷ BIASING INFORJ'IATIONI

.... A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

0 O'S 1ER6 USED I KENO-V BEFORE TRACKING ........
.0.01203 MINUTES WERE USED PROCESSING DATA. ........

VOL U4E FRACTION OF FISSILE MATERIAL IN THE CORE= 1.89052E-02
START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+2- 1.010006+02 -X--1.0O000E+D2 +Y= 1.01000+E02 -Y=-1.0S0006+02 +Z= 5.02200E+02 -Z= O.00000E+00

THE FLAG TO START NEUTRONS INI THE REFLECTOR WAS TURNED OFF

2.18600 MINUTES WERE REQUIRED FOR STARTIUG. TOTAL ELAPSED TIME IS 2.18667 MINUTES.

0

GENERAT I ON
GENERATION 9-EFFE'TI6VE

KENO MESSAGE NUMBER 95-13
1 7. 20746 '-'1

KE6O MESSAGE NUMBER 5- 13
2 8.34e2E- 1

KENO MESSAGE NUM-BER 65-132
+ 85513r-6E-1

4 . 75370E-01

KE6O MESSAGE NUMBER F5-152
5 +.343++E (I4

6 8.47771E-01
7 8 .45447E-n]
0 6. 70304E-riO

0 84591+6 ''
50 8. 4C0"9E-03
11 +.677' 6+-1
12 +.'1713E601

13 . 2194R6-01
14 5.45112 6 01
15 0.6 149E 03
16 6.53052E-01
17 . 6753LUE-Ill
15 6. 56393E-01
10 +.571,)7E-31

008.4504C '-1
+1 9 +'33'E +1
+2 8 55583E-01
93 8 456'+C-01

25 6.71''9E-0]

+U 8 3733E-11

NAC International

ELAPSED TIME
MINUTES

WARNIING .... ONSLY
2.10533E+00

WARININO. .ONL. SlLY
23. 106083E+00

WAR.NING .... (OHL'
2 .2025UE+O00

2 .2 '76E+U 0
WARNING .... ONLf

2. 231036I+ 00
2.21450E+00
2.21717E+00
2. 2213E+00
2 . 225506+00'1
2 . 22616E + 00
2. 22146E+(0

3. 235506+00

S330917E+03

2 . 243536E+3'S

2. 24 553E+ 00

2 25300E+00

2. 257506+00
2 603 7E.+0U
2.24_ý3E+0ý

2.71136-+UO

+ On3~6-'

2. 28217E+,00

2,28583E+00
C.295)E:!)r"

2.96 0E +, r

2. 99C:-,?E+ )r

AVERAGE AVG K-EFF MATRIX
K- EFFECTIVE DEVIATION K-EFFECTIVE

809 INDEPENDENT FISSION POINTS WERE GENERATED
1. O0006E+00 0. 00006E+O0 0.00000E+00

942 INDEPENDENT FISSION POINTS WERE GENERATED
I .0001O,00E, 0. 0000-ED0O 0. O00000+0

061 INDEPENDENT FISSION POINTS WERE GENERATED

0. 55!,E3 4-01
0.05206E-01

983 INDE01ENDENT
8.54959E-01
8.53162E-01
6.51610E-61

8.54733E-01
8.53473E-01
8.510406-O0
8.55in3 'E-: I
8.55424E-11
8.601472E-02
8. 60108E-01
8 6065E -05
8.59750E-61
8 60C3E6-01

r.60+54E-01
8.616456-01
8.62';q3E -r0
+.65c0 26-01

+.14550E-01

8 6304"E-03
86 3319E-01
8.63634E-01
6.057066-01
0.64820E-01
9.065016-01

0. 6.7253E-01
6.600336-01

1.01020E-02
FISSION POINTS WERE

1.18453E-02
8.56641E-03
6.61253E-03
6.37486E-03
5.53321E-03
5.05950E-03
5.98416_-03
5.36825B-03
7.75578E-03
7.21009E-03
6.63417E-03
6.163626-03
5. 76141E6-03
5.39356E-03
5.31,1043E-03
5.159e5E-03
5.32477E-03
5 07352E-03
4.909266E-3
4.64243E-03
4.45704E-03
4.765516-03
4 . 65610E-013
4 .53935E-03
3.012076-03
4 .403626-03

0. 00000E+00
CI. 030080E+)0

GENERATED
0. 00006E+OO
0.000DO0E+00
0.00006E+00

0.O00006+O00
0. O0000E+00
0. 0000-E+00
0. 00006E+00

0. 050006-00
0.O000506+00
0. 00000E600
0. 00006+D00

0.O000606400
0. O0000E+O0
0. O0000E+50
0. 00000E+00
0. 000306-00
0. 00000+-00
0. 00000E+00

0. 00006E+00
0. O0000E+0o
O.000000E+0
0. 000006-00

0.00000E+O0
0. 0000E- (0
0. O 00 6ý- C E '
0.000006-+010

MATRIX '-EFF
DEVIAT I0ON

O.00000OE+00

0. O0'000E+00

0.00000 6-+ 00

0.000006- Q00

0.000006-00
0. 00000E600
0. 00000E+00
.O0000'3E-+00

0.O000'10E+00

0. 000006-00

0. 00000g+-00
0.00 0006g+0 0
0. O00000E+0
0. -OOOOOE; O)

0. 00000E+00

0. 00000E+00

0. 00000-E00
0 0 0 0 E + c)

r, o oo uE III)i
o. o 0 100ý(IE,, Il

0 00000ED0O
0. 0+000E+O0
O. 0+006.E÷0.
C, Or00E+O

Il 0 f)l:ll E + LI,0.11'i. (2106+4 r 0.
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I . 9415E-S1
8.136875E-03
8.5§3170E-01

.0 406E 02 1-1
8.82549E-01
8.3;697E-)1
9.4127 1E6-1
8.54531E-01
0."73439E-01
3.51472E-01

8.91896E-01
9.07719E-01
8.83803E-01
8.97750E-01
8.85392E-01

8.65511E-01
3.35269E-01
8.64056E-01
8.78176E-01
8.51390(-01
8.93813E-01

6.559953E -01
8.79682E-01
8. 78173E 0S-
8.79294E-01
8.87232E-01
8. 98351E-01
9. 00600E-Ol
8.46073E I-0

8.74956E-01
8.72670E-01
8.67262E-01
9. 12 834E-i01
8. 30858E-01
8.70281E-01
8.64499E-01
8.83555E-01
8.73341E-01
8.56942E-01
8.51362E -01
8.44781E-01
8.59084E-01
9.18005E _-01

2.30417E6.3
2 .307056+00

2.31150E-00
2. 31433E+09
2.31800E+08
2. 2150E+00
3.32517E600
2. 32853E+.00

2.332506E +0
2.136176403

3.33963E+10

2.34350E+00
2.34717E+00

3.35083E+-0
2.35450E+00
2.5 733-E0
2. 3100E+00
3.36467E6+0
2.36833E+O0
2. 37200E+00
2 .3765'0E+S'

2.31117E + 00
2.3 8467E+00
2.38933E+00
2.38300E+00
2.39750E+00
2.40217E+00

.4 0667E+00
2.41033E+00
2.41400-E+0
2.41767E+00
2.42133E600
2.42500E+00
2.428467E+0
2. 43233E+05

2.43600uE+U
2.43967E + 00
2.44333E+00
3.44700E+00
2.44967E+00
2.45433E+00

2.461807E+00

4.66839E-01

9.(S0 406-001

8.654-1E-01
8.6485(6-01

8C651986-31
8.64346E-01
0 S654'E-Ol

8.6653EI-01

.6 6845E-01
0.67+86E-01

8.33377E-01
8.39077E-01

0.694356-21
8.69383E0-01

8.68597E-01
8.68801E-01
5.68430E-01
8.68956E-01
8.00776E-01
8.039906-01

8. 69166E-01
8.69357E-01
8.69688E-01
8.702096-01
8 .701752E-01

8.7-0319E-01
8. 703 996-01

8.70433E-01
8.70385E-01
8. 71082E -01
8.70433E-01

. 704318-01
3.70336E-01
3. 705426-01

8 . 70584E-Si
8.70380E-01
8. 70IOIE6-1
8.69734E-01
8e.9582 E-01
8.702464-01

6.286E-01
4.9565-C'3

4.17 612E-03
4 11622E-03

. 426E-035.9762-03
4.6-U5rE-03

0.472E-034 .244c2E-8

4.5,70E-03
4.O'627E-03
4. 24 E-03
4.05177E-03
4.O1549E-03

3.3316-03

3.3168-01

3.5906-03
3 9788E-03

3.7369-03
3.1096-03
3.497E-03

1.337776-01
13.823106-03
1.2 6394E-03
3.25074E-03

3.222426-53
3. 1673 9E-03
3.11548E-03
3. 0616E_-03
3.05974E-03
3.10926E-03
3.05918E-03
3.01243E-03
2.97268E-03

2.937060-03
3.890756-03
2.026163-03
2.84386E-03
2.80635E-03
3. 8419-E3-03

0.00S000E+-00

U:. L'00 00-E0'0

0 . SCi ,Cl)OE+06-C
0. 00C00E+06 C''
0. 00000E,00
0. 00000-E00

0. 00000E+00
'. 0000-0E+0

O,00000o0 C

0. O000006'00
0.00006E+00
.00 000E+OO

O. 00000E+ 00
0.o0000E+00
0. -00006E+0O
0. C00000E+0
0. 00000E+00
0. O0000E+00

0. 000006+00
0.00000E+00

'7. 000006+00
.00-OOE+O0

0. 000006400
0.00000E+O0
0. 00000E+00
0. 000006(E+0
0. 0000+600
U. 00000g6-00

0. 00000E+00
O.00006E+O0
0. 000006+00
0. 0000 0E+ 00
0. 00006E + 00
4.0000E + 00

O. O00000+80
O. 00000E+00

0. 000OOE+00
0. O0000E+O0
0.00000E+00
'. 00006OE+O0

0. 0000-0E+)

0. 0800 0-E0
0. O000006-C''

0. 000OE+600

0. O000 0 E + no00. 000006-00
0. 000006+000. 0COC'00E+ 00

0: U'0100 E+!O0I0. 0C)0 006E+O'0

0. C'0 '0E+ 0
0. 0006On+E0
0. 000000E+o

0. 000006+00
0. 000006+00
0. 00000E+00
0. 00000E+0
0,j nO00 E+LI100. O00o0) 00

0.000006+000. 000o00E+ '70

0.0010006+000. 00000E+80
0. 0000o0+000. 00 0o +06-0

0 000006E+00
0. 0000E+00
0.00000E+00

0. 000006+00
0. 000006+000. OC000E+00

O'. 00 + Cu00

C. OOOC'E+ O0
0. 00000E+00
0.0000 +E+00

0. 8008000+000. 00000E + 0C
0. 0 00'00E+00
0. 00000E+00

0. 000006+00O. 000006E+0

0. 0000OE600
0. 00000E+00
0. 000006-SO1

761
762
763
764
735
7 C6
767
768
769
770
371

772
773
774
775
776
777

778
779
79')
781
762
783
7d4
705
76C
707

788
739

790
701
792
793

794
795
796
797
798
79q
P0(
0(11
002
8001

8.61197E-01
8.92065E-01
8.50692E-01
8.65868E-01
8.42081EU-01
8.53689E-01
9.05490E-01

8.64580E-01
8.63360E-01
5. 65633E6-01
8.65426E-01
8. 73557E-0C 1
8. 5453E-01
8.404956-01
9.19942E-01
8.19185E-01
8.72182E-01
8.q9409 9E-01
8.76642E-0I
8. 0096E-01
8.74986E -01
9. 05142E6-01

8.0-577E-01
9.012262E-01
8.39892E-01
& .25376E-C'1
8. 74 163E-C' 1
0.53303E-01
8.958 69E-01
8.54895E-01
9.17470E-01
9.05597E-01
8.71160E-01
8.9220-8ES0
8.81034E-01
8.68376E-01
8.56340E-i0
8.9 q654E -01
8.4f349E-01
9.nr3032E-01
8.43871E-01
8.5244E -01
8.76863E-01

4.95717E+00
4.96083E100
4.96433E+00
4.96717E+00
4.97083E+00
4.97450E+00
4.97817E-OS
4.98267E+00
4.98550E+00
4.98917E+00
4.99283-E00
4.9050E+06-C
4.89917E+U0
5.00283E+00
5.006506E00
5.01017E+00
5.01383E+0 C'
5.CI 6-7E+0I
5.0 L2033E0''I
5.02483E+00
5.02850E+00I
5.01217E+00
5.01583E+00
5. 3950E+00
5.:04217E6 00'
5. ('4583E+tI0

. 04 950E+00r
5.05317E+001

0.505633E+00
5.080506+00

060.117E+00
5.06783E+08ý

5. 0715'0E+00
5.07517E+00
5 .07883E6 0
5. 08250E+U,
5. 08617E+ o0I
5.08983E+00
5.093500+-00
5.09717EU00
S. 1006836+00
0.004506+00
5.109176+00

8.69380E-01
8.69410E-01
8. 93R5E-O1
e.69407E-0I
8.59371E-01
0. '9357E-01
8.69404E-01
8.69396E-01
8.691966-01

q.09392E-01
86 93tSE-Ul
8. 9392E-01

8.09413E 6-
8e39375E-06
8.69441E-UI
8.69376E-01
6.09379E-01

q. 04113-0I
+.6+4.6-0
t:.68435E-01_
8 .694426E
8.69409E-0 1
8.69505E 01
8.0954,E-06

".+452E00 0 I ,430+0

0.("438-06
.6 r47ZE-6

8 06456E

O.69814E-01

5 ~~+6,f -I

8693607E-0

+.695896-0]
r.6591E-tI

8. 634OE-05

- 6.64'8E-0I
,6 5.l7E-01

8. 695;r5E I-1]E.q - '1 (1

8 25227E-04
8.24661E-04
8.23646E-04
8.-,166E -0(4

8. 2266E-04
8.21907E-04
8.2190E-04
8.21140E-04
8. 0)70E-04
8.19016E-04

e 37 I 6E-0 48.17.67E-04
8.622E-04

8.16127E-04
0.159306-04

8.17495E-04
8.1901E6-04
8.17966E-04
0.17532E-04
8.13533E-04
0.103176-04

8.14301E-04
S.14042E-04
8.13971E-04
8.1243E1-04
e.6-747-04
8 .1 065E-04

8.8556-04

8.I25706-04

8 117106-04
8.I2961E-04
P,13825E-04

9.12189E-04
6. 367E6-C 4
+ 1P820E-04
0. 00'006]-04

). 0952E-04
8. OPS BE-04

8 . (I39041 06-0-40.093206-04
6.004033-00

E 0 .0 II' E 5- C'4
6.07303E-04
3.00351E-04

C0.00000E+00
O.OOOOOE+OO
0.O0000E+O0
0.00000E-00
0.0000-OE+O

O.IO80E+O0
0. 0000og+00
O.00000E+00
0.00000E+00
0. 00006O+00
0. 00000+0
0. 000006+00

0. 0000E+00
0.00006E+00
O.0O0OOE+00

5. 00006E+O0
9.000006+00

(10.8 0(6I0+ 0')CO. uOn 0OOE+O8o

0. 00I000E+O

U. OOfOOE +08
0.00000E,00
0. 000006-03
0. 0C0800E+00
8.. 90+1006+-00
0.00 0006E + 00
0. 000'00E+00

0.000006+00
0.000000EO,

).0()0006E+001
0.00006E+00
0.080000600

Ii.0000'7E+ r00

' (.00000E0+ 0
0.000006+00
0.00000E+O0
4.00006E+00

1:1.80080OE+OO

0.000006- +00

0. 0000-E+00
O.00006E+00

0.00006E+00

0.00000E+00
0.00000E+00
O.O0000E+00
0.00006E+00

C8 .000 ('6CIE+8'0
0. 0O000(6E+'30
(C. 0000E+00

0.0O000E+00
0. O0000E+00
0. 000006E+O0
0.000006+00

0.00UOOE+O('U
0.000006E+O
0.OO006E+00
0.000036+00
0.0090060E÷0

0. 00000E+00
O.00000E+O0
0. 0('O)5UE+ (0
0.006CIO-O00
0.000006+00
0.000006+00

. O0000E+00
0.000006+00
1. 0O000(E+00
0.100006E+00
0. 0 000OE+ 0
0. 0 0000E+')0
0.000006+00
0.000006+00
0. 00')08E+0In

S. 0C0506O+00' . 00000E+ 0
0.0O006-+O0
0.00006E+00
0.00006E+00
0.200006+E0
0.00-OOE+00
O.0000-E+00
0 . 00 0036+ OnO.O0000E+O0

0.0000UE+80
0.OOO006E+O0
0.00000E+00

KENO MESSAGE NUMBER K5-123 EXECUTION TE0I41100ATED DUE TO COMLETION OF THE SPEIFIED NUMBER OF GENERATIONS.

LIFETIME - 2.24743E-04 + 08 - 0.75416E-07 3ENE02.TIOI TIME
1000.U -A -2,4406E+U0 + OR - 4.1956-5EOS AVE05 E FISSION 0ROU0

ENE6GY(EV) 0F THE AVERAGE LETRARGY CAUSIrNG FISSION

10. OF INITIAL

1.91383E-00 + OF
2.16647E+01 + OR
2.57117E-01 + O.

3.5280E1-03
3. 2522 7E-03
6.335926-04
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,EIEI RAT I VIS AVAEPGE
SKIPPED K-EFFECTIVE

S 0.66981 0 OR -

4 0.00961 + OR -

( 'I. 9 C,8 I + OP.

I 0. r q83 + O0 -

7 0986971 OR -

S 0. 7 71 + OR -

r'0. 8974 + OR -

10 0.26977 + OR -

11 0.86975 + OR -
12 0.6ý677 + OR -

17 C. 36977 + 00 -

?2 e I.oE972 + OR -

27 0.-16975 + OR -

3E 0.06974 + OR -

37 0.86973 -OR -

42 0..86969 +OR -

47 0.8+965 OR -

51 0.86965 +OR -

57 0.86955 + OR -

C ý u.0.6953 O -

67 0.i4951 +OR -

72 0.06960 + OR -

77 0.06949 + OR -

82 2. q58 S. OP. -

P7 0.D-143 - OR-

92 0. r950 + O -

NO. OF INITIAL
GENE82ATICONS AVE•AGE

SKIPPED K-EFFECTIVE

q7 0.86934 + OR -

102 0.06937 + O -

107 +.:(937 + OR -

112 0.0) 845 + O -

117 0.06951 +O -

DEV I AT I c1

8.'7.0081

0. 0805 1

0.00081

0. 00081

0. 00081

0. '70'081

0. '008 1

0. 00081
0.80081

n. 000$1

0.00082

0. 00082

0.00082

0.00082

0. 00080

0. 00083

0. 00083

0. 00083

0.00084

0. 00084

0.00084

0. 00084

0.00085

0. 00085

0. 00085

DEVIATION

0. 00085

0.00086

0. 00086

0. 010087

0. 00087

u6 00087

0. (30808

0.00088

6.00089

0. 00689

6'. 00090

0.00170

'1'.00181

0.00185

0.00190

0. 00193

0. 00197

0. 00 198

0. 00205

C7 PER CENT
CONIFIDENCE INTERVAL

0.86881 TO 0.87042

03.86880 TO 0.87041

0. 86804 TO 0. 87046

6.86887 TO ci.87r49

0.86890 TO 0).87052

0.86890 TO 0.670152

0.86893 TO 0.870S5

0.86896 TO O.87058

0.86894 TO 0.87056
0.86896 TO 0.87H059

0.80898 TO 0.87059

0.86891 TO 0.87054

0.86893 TO (8.87087

0.8C892 TO 0.87058

0.86892 TO 0.87055

0.86886 TO 0.87051

0.tI6882 TO 0.87047

0.8C882 TO 0.87048

0.86872 TO 0.87038

1.86869 TO 0.87037

0.98887 TO 0.87031

0.86875 TO 0.87044

0.86865 TO 0.87034

0. 86872 TO 0. 87041

0.86880 TO 0.87028

0.86864 TO 0.87035

67 PER CENIT

CONFIDENCE INTERVAL

0.86849 TO 0.87020

0.8(851 TO 0.87023

0.86851 TO 0.87024

0.86859 TO 0.87032

03.86864 TO 0.87038

I). 86857 TO '1. 87032

0.86858 TO n.87031

0.86849 TO 0.87025

0.88844 TO 0.97021

0.8838 TO 0.97010

0.86834 TO 0.87013

0.86945 TO 0.87300

0. 06570 TO8 0.087333

0.86910 TO 0.87281

0.86909 TO 0.07288

0.06934 TO 0. 87321

0.'8990 TO 0.07384

0.86991 TO 0.07388

0.87017 TO 0.87420

95 PER CENT
CONFIDENCE INTERVAL

0.38800 TO 0.87123

U.86799 TO 0.87122

0.8E803 TO 0.07127

17.86806 TO 0.871:9

0.88809 TO 0.87133

0.86809 TO 0.87133

0.86812 TO 0.87136

0.86815 TO 0.87140

0.88813 TO 0.87137
0.86815 TO 0.87140

0.86815 TO 0.87140

0.86809 TO 0.87136

0.86811 TO 0.87139

0.86810 TO 0.87138

0.86810 TO 0.87137

0.868N4 TO 0.87133

0.88800 TO 0.8713()

0.86799 TO 0.87131

0.86789 TO 0.87121

0.86786 TO 0.87120

0.86784 TO 0.07119

0.86791 TO 0.87128

0.86781 TO 0.87118

0.88787 TO 0.87126

0.86773 TO 0.87113

0.86779 TO 0.87120

95 PER CENT
CONFIDENCE INTERVAL

0.86764 TO 0.87105

0.86766 TO 0.87109

0.08765 TO 0.87110

0.86772 TO 0.87119

0.86777 TO 0.87125

0.06770 TO 0.87110

0.86768 TO 0.87119

0.86761 TO 0.87114

0.86715 TO 0.87110

0.08749 TO 0.87105

0.86744 TO 0.87103

0.86768 TO 0.87478

0.06789 TO 0.. 7514

0.86725 TO 0.87408

0.86719 TO 0.87470

8.08741 TO 0.87514

).68793 TO 0.87581

0.8G792 TO 0.07S00

u.C6q12 TO 0.87631

99 PER CENT
COIIFIDENCE INTERVAL

0.86719 TO 0.87203

0.86718 TO 0.872v3

0.86723 TO 0.87207

0.86720 TO 01.87210

0.80728 TO 0.87213

0.86728 TO 0.87214

0.86731 TO 0.07217

0.86734 TO 0.87221

0.86772 TO 0.87219
0.88774 TO 0.87221

0.86733 TO 0.87221

0.86727 TO 0.87217

0.8672' TO 0.87220,

0.98720 TO 70.87220

0.86728 TO 0.87219

0.86722 TO 0.87215

0.86718 TO 0.87212

0.88718 TO 0.87213

0.86705 TO 0.87205

0.86702 TO 0.87204

0.8C700 TO 0.87207

0.86707 TO 0.87212

0.86686 TO 0.87203

0.8E752 TO 0.87211

0.86680 TO 0.8719&

0.86694 TO 0.87206

90' PEP CENT
CONFIDENCE INTERVAL

0.86870 TO 0.87190

0.86680 TO 0.87195

0.88070 TO 0.87190

0.86685 TO 0.87206

0.86689 TO 0.87212

8.8682 TO 0.872017

0.86830 TO 0,.87207

0.86673 TO 0.87202

0.88890 TO 0.87199

0. 968059 TO 0.87194

0.86855 TO 0.87192

0.86590 TO 0.87658

0.98667 TO u.87696

0.05410 TO 0.87652

0.86529 TO 0.87888

0.86543 TO 0.87707

0. 6800 TO C.37779

0.86-4 TO 0.877&4

0.86C08 TO 0.87835

NUMBER OF
HISTORIES

800000

799000

7986000

797000

796000

7950(10

794(00

793000

792000
7910(10

78800,0

781000

776009

771(10(1

766000

761000

75c8'017

75100-

746000

741000

737000

731000

726000

721C00

716000

711000

N80E186 OF
HISTORIES

708000

701000

691000

886000

881000

6768000'

671000

686000

861' (00

65E'00

161000'

1S800(1

15100M

146000

14 1000

13780410

131000

12M000

122 8.88045 OR

127 0.00944 OP

13o 1.8E937 OR

127 0.80933 + OP

142 10 OP

147 0.80q23 + OR

64- C). P7123 + OP

647 0. ý715 2 OP.

652 0. 0709 C OF.

057 0. - 7,98 +OP

622 0.,7127 + 0,0

7.7 • 77 P0

472 0.71989 4 O0

077 6.87221 + OP
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682

687

692

697

702

707

712

717

722

727

722
737

742

747

752

757

762

767

NO. OF INITIAL
GENERATIONS

SKI PPED

772

777

782

787

792

797

u. 87159

0.87302

0.87292

0.87318

0.87338

0.87352

0.87273

03.87300

0.87397

0.87331

0.87344
0.87254

0.87197

0.87207

0.87366

0.87403

0.87303

0.87365

OR -

OP -

OP -

OP -

OP -

OP -

OR -

O. -

OR -

OR -

OR -
OP -

OR, -

OP -

OP -

OR -

OR -

OR -

0. 00014

0. 00250

0.00212

0.0(0219

0. 00220

C. 00235

0.,00230

0.00242

o. C0025

0.04254

0. 002861

C-. 00351

0. 00302

0.09322

0. 00369

0. ('03921

0. 0(1408

0.,C6957 TO 0.67350

0.00996 TO 0.87408

0.87071 TO 0.87494

0.87099 TO 0.87536

0..7112 TO 0.87564

C.97117 TO 9.87586

0.97030 TO 0.87517

C.87144 TO 0.87628

0.87143 TO 0.87651

0.57064 TO 0.87598

3.67063 TO 0.87626
0.86972 TO 0.87534

0.86895 TO 0.87499

0.086880 TO 0.87533

0.67024 TO 0.87708

0.87034 TO 0.87772

o.o5922 TO 0.76984

0.86958 TO 0.87773

67 PER CENT
CONFIDENCE INTERVAL

0.86993 TO 0.87936

0.q7135 TO 0.88070

0.86803 TO 0.87910

5.07036 TO 0.88224

0.,6582 TO 0.87843

0.85947 TO 5.83128

(.86755 TO 0.57563

0.86790 TO 0.67614

0.8C85 TO 0-37706

0.98661 TO 0.a7755

0.86886 TO 0.87790

u.86098 TO 0.87821

0.86787 TO 0.87760

U.869U. TO 0.67970

0.86869 TO 0.87905

0.86796 TO 5.67866

0.86781 TO 0.87907
0.86693 TO 0.97815

0.86593 TO 0.87801

0.86554 TO 0.87859

0.86682 TO 0.88050

0.86665 TO 0.88141

0'.86541 TO r,.080E66

0.86550 TO 0.88181

95 PER CENT
CONFIDENCE INTERVAL

0.86522 TO 0.86407

0.89668 TO 0.88537

0.8624q TO 0.q8464

0.86441 TO 0.9o818

0.85952 TO 0.88473

0.84857 TO 0.08218

0.06554 TO 0.877-3

0.86584 TO 0.87821

0.08647 TO 0.87910

0.86G62 TO 0.87974

0.86559 TO 0.88016

0).860048 TO 0.08856

0.86544 TO 0.88003

0.E616,-, TO u.88112

0.86835 TO 0.88159

0.86529 TO 0.88133

0.86500 TO 0.88189
0.80412 TO 0.98095

0.86291 TO 0.88103

0.86228 TO 0.88165

0.86339 TO 0.88393

0.86297 TO U.88510

0.86100 TO 0.80447

0.86142 TO 0.8858M

99 PER CENT
CONFIDENCE INTERVAL

0.86U50 TO 0.88878

0.863(11 TO 0.89005

0.85696 TO 0.89017

0.85847 TO 0..89412

0.85321 TO 0.89103

0.83768 TO 0.00308

116000

111000

10'600 0

10 1000Q'

91000

56050

81000

36000

71000

5660 0 06150')

51000

46000

4 10 0, 0

36000

NUMBER OF
HISTORIES

31000

26000

21000

16000

11000

6,C00

AVERAGE
K-EFFECTIVE DEVIATION

0.87464 + OR - U.00471

0.87603 + OR - 0.00467

0.87356 + OR - v.00554

0.87630 + OR - ''.00594

0.87212 + OR - 0.00630

0.87037 + OP - 0.01090

THE

50

10 +

15 +

Z 0 +

25+

30

35 +

40 +

PLOT OF AVERAGE K-EFFECTIVE BY GENEP.ATION RUN.
LINE REPRESENTS 6-OFF = 0.O9 p 435 - 5.0009 WHICH OCCURS FOR 803 GENERATIONS RUN.

0. e507 0.8631 0.8754
I - i

II
II

I II
I II

II

II

II
I II

I I I

I II
II

II

I II

I II
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I - I I

45' 1 1

50] I I
I I fl I

' I I

55,÷I I I
I' * I

II * 1 I

I * I

6+ I I

II I* I

II I

II I
-5 + I I'

SI I

]I I
iI I' I

I5 I I I
I0 I I

II * I
* I

II I

II V I
Il5 I I

LI I * I

iI I" I

75 +I I* I

50 I * I
iI I* I

SI I* I
80+I V I

II I* I
iI i" I

I ~I
III I

II. I

*. +Ti I
90+I I

II I
I I I

II I* I
9s, +1 I

I II I
II * I
III I

150+ II I

III I
III I
III I

105 + II I

III I
III I
iIi I

Ill' + II I
]II I
]I I~ I

S]I " I

115 + I I* I

II I* I
SI IV I
II I** I

SI I*" I

II I " I

II I* II

I5 I I" I
II I* I
III I

130 +- I

II I
I I I

III I

III 1

III I
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140

145 +

150 +

155 +

160

165 +

170

175 +

180

185 +

190 +

740 +

745

750*

755 +

760

765 +

770 +

775
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Ii I
I I

II I
II I
II I
II I
II I
II I

I '1
I- I

II I
II I
iI I

I~ I

II I
II I
II I
II I
II I
II I
I I

I' I
II I
II I
II I
II I
II I
I, I
I, I
I' I
I I
I I
I * I
I *I
I' I
I I
I~ I

I' I
I I
I~ I
I * I
I - I
I I
I *I
II IT
I I

O
O I

I~ I
I' I
I' I
I *I
II * I

I.''
I-lI
I1IT

I-lI
1Al'

IlII

I.''
IA''

'All
'Al'

IA''
'A''

'I"I
I-lI

AI'l

IAII
I-IT

PIT1
II'J
I'-I
I' II
JI'l

IA''

5A jI
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785C -

790+

795

800

1'I7

I' II

1 '7

7 '7

7 *7

7 I

I *7

I '7

I *7

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.8696 + OR - 0.0008 WHICH OCCURS FOR

0. e577 0. F8')

--------------------------------------------

1 I + . . . . . . . . . . . . I

151'+
20+ I

25+ +

I I

5 +

75 + 7

i I

I I

25 + 7

N7* I

I7 7

.25 + 7 I

i7.7
I 10

I7 7

I I7

30 + I

I7 I

I7 I

I 7 7

r 7 7

50 + I

7 * I7

i7.7
47 *17

7*I7

(0. *I

5€7 +i7

NCIntratoal66.14

3 GENERATIONS SKI PPED6.
--878-

--- -I -- - - - - - - -



NAC-LWT Cask SAR
Revision 42

75

-75 +

85 +

100 -

105

]15'

115 +

125 +

131)

135

145

15 0 +

155
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I 'II
I MIf
I M}I
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I 'I I

I 'II
1 "II
I *II
I *I1
I MIf
I }II
I 1I]
I *'1

I '{II

I MIf
I *{I
I HII

I .11

I *II
I *11

I *If

I Mil

I M}I
I *II
I 211
I "II
I *{I

I *II
I Mif
I *{I
I *1I

I MJI

I *II

I MII

I "{I
I MII

I *II

I *11
I *II
I *{I

I *{I
I {II

I *II

1 *11
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I ÷{I
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I MIf
I 1I
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I *II

I 'Ii
I *II
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F55

17') +

175

11+

190

740

745 +

750 +

755 +

70 +

765 +

770 +

775

785 +

795

795+

*II
-II
*II
*I1

* II
* I
* I
'II

* II

* II
* II
* II
* II

* I
* II
* I

'I

-I
* II
* II
* II
* II

* I

II
II
II
TI
II

II
II
II
II

II

II
I I
II]
I I
I I
iT
II
ITJ

I,

II
II
II

II

II
I
I
I
I
I

I
I
I

I
* I
*

* I
* I

II
II

II

II
II

I -

I -

*I

* I
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000 + I I

GROUP FISSION UNIT
FPF20T 1 0

1 0.0036
2 [-.0149

3 0.0171

4 0.0075
5 0.0032

r
7
S
9

10

11
12

13
14
15

16
17
10

10
30

21

23
24
25

0.00337

0.0042
0.02'56

0.0121

0.0293
0.0311
0. 0284
0. 0218
0.0=043

0. 0029
0. 0045

u.0061
0.0073
'3. 0304

0. 0165
0. 0386
0. 114(1
C., . 18686
0.1514

PEGIO6 I FISSIONS

3.16101E-03
1. 29140-E-02
1 .4 70[-)E-02
6.50931 -03
2.793253E-03

3. 25(23(2E-il3
3.03493E-03
3.07098E-03
4 . 7 626E-03
1.04961E-02

2. 10943E-02
2.:70106E-02
- .46836E-02
1.89165E-02
3. 76360E-03

2. 53896E-03
3.89405E-03
5 . 28540E-03
6. 353215-03

2.64104E-02

1.43336E-02
.35259E-02

9.91690E-02
1. 63996E-01
1. 31046E-01

PERCENT
E, EVIATION1

1. 0708
0.3253
0.2510
0. 2913

0. 2354

0. 2300

0. 2597
0. 2411
0.2244

0. 2204

0.1815
0.1737
0. 1721
0. 1629

0. 2554

0. 3287
0.4239

0.4146
0.3296
0.2043

0. 3200
0.2289

0.1555
0. 1480
0.1596

ABSORPTIO1S

2. 07689E-03
7.41767E-03
6. 5541E-03
3. 24606E-03
2.e0208E-03

5.61286E-03
6.91825E-03
6.70636E-03
1.27518E-02
2.37704E-02

4.05073E-02
4.56024E-02
4.5220E6-02
6.16347E-02
1.01315E-02

5.95737E-03
4.47058E-03
4.62657E-03
6.83232E-03
2.61778E-02

1.19840E-02
2.663326-02

7.58196E-02
1.15808E-01
9.03125E-02

PERCENT
DEVIATION1

07 60
O. 2988

'136

S.12'4

0. 1808

0. 1513

0. 1578
0 1515
0.3870

0.4673
0.4139
C. 3853
0. 3807
0. 2538

0. 3077

0. 2288
0.1542
0.1356
0.1474

LEAKAGE

0. 00000E+00
0. 0000E600
0. 0006E+c00

0.00000E+00

0. OOOOOE+00
0. 00000E600
0. 00000E+00
0. 00000E+000.00006E + 00
0. 00000E+00

0.00000E+02'
4.000(00 E0 +
0.0OO00006-0

0'. 2'00000E+ ('0
0. 002'0E+0'

0.00000E+00

0. 00000E+00

0 . I:OOOE+0-I

0.00000E+00
0.00000E+00

O. 00000E+00
0. 000006+00

0. 041 006E + 00
0. 1)000OE + 0)0
0.O0000E+00

SKI PPIIIG 3 -7Er]EPATIOIIS

PERCENT
DEVIATION

0. 0000
0.0000
('.0000
00,'0 000

0. 0000

0,0 0 00
0.0000
0. 0000

Q'.00 00

0•. 0000

0. 0000
0. 080'("

0.0000
0. 0000

.0 0 0 0

00''

0.0000
0. 0000
0,0100
0. 0000

5. 0000

0. 0000
0. 0000

0. 0000
0. 0000

26 0.1832
27 0.0707

SYSTEM TOTAL -

1.59314E-01 0. 1740 1.11480E-01 0.1635 0. 0000E+00 u. 0000,
6.14960E-02 0.2729 6.97655E-02 0.2298 0. 00000E+00 0.0000

8.69613E-01 0.0928 8.32776E-01 0. 0524 0. 00E000006-0 0. C0 0

THE WEIGHT LOST IV THE ALBEDO PORTION OF THE PROBLEM

ELAPSED TIME 5.10900 MINUTES

1.6990E-01 + OR 0.0003

P.A01DOM NUMBER-

0.7930 TO 0.7q67
0.7967 TO 0.8004
0,8004 TO 0.800'40
0.8040 TO 0.8077
6.8077 TO 0.8114
0.8114 TO 0.8151
0.8151 TO 0.81P7
0.8187 TO 0.8224
0.8224 TO 0.8261
0.8261 TO 0.&298
0.8298 TO 0.8334
0.8334 TO 0.8371
0.8371 TO 0.8408

0.5403 TO 0.0445
0.8445 TO 6.6841
0.8481 TO 0.8018
0.0518 TO 0.6855
0.8555 TO 0.6892
0.8592 TO 0.8628
0.8628 TO 0.8c65
0.8665 TO 0.8702
0. 8702 TO 0.A739
0. 739 TO 0.0775

.8775 TO 0.0012
0.8812 TO 0.6049

0.8840 TO 0.6066
6,886 TO 0.5022

0-.6922 TO 0.5059

0,.950 TO 0.856
0.e996 TO 0.0033

01.9033 TO 0. 0069

5.9069 TO 0.9106
U.9,06 TO 0.9143
0.9113 TO C0.0-9179
0.9179 TO 0.021(
0.9216 TO 0.9203
0.9253 TO 0.3290

C.320, TO 0.0320
0.0322 TO 0.0963
0.0363 TO 0.9400
0.9400 TO 0.0437

0.7c02 TO 0.7067
0.7907 TO 0.8004
0.(004 TO 0.8040
0.0040 TO 0.8077
0.04-177 TO 0.0114
0.6114 TO 0.8151

74DA6F694404

FREQUENCY FORP GENERATIONS 4 TO 603

.........

°..........

FREQUENCY FOR GENERATIONS 204 TO 803
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'.8151 TO 0.8187
0.8187 TO 0.8224
0'.8224 TO 0.8261
(.6281 TO 0.8296
0.e29% TO 0.q334
0.8334 TO 0.8371
0.8371 TO .8.408
0.4108 TO 0.3445
0.8445 TO 0.8481
0.8481 TO 0.8518
0.8510 TO '.85.55
0.855 T20 0.:3502
0.8592 TO 0.8828
0.8828 TO 0.8665
0.8665 TO 0.870'2
u.8702 TO 0.8739
0.8739 TO 0.8775
0.8775 TO 0.8812
0.8412 TO 0.0849
0.8849 TO 0.8886
0.8886 TO 0.8922
(0.8922 TO 0.8959
0.8959 TO 0.8996
0.8996 TO 0.9033
0.9033 TO 0.9069
0.9069 TO 0.9106
0.9106 TO 0.9143
0.9143 TO 0.8179
0.9170 TO 0.9216
0.9218 TO 0.8953
0.9253 TO 0.9290
0.9290 TO 3.932G
0.9326 TO 0.9363
0.9363 TO 0.9400
0.9400 TO 0.9437

0.7930 TO 0.7967
0.7087 TO 0.8004
0.8004 TO 0.8040
0.8040 TO 0.8077
0.8077 TO 0.8114
0.8114 TO 0.8151
0.8151 TO 0.8187
0.8187 TO 0.8224
0.8224 TO 0.4261
0.8281 TO 0.8298
0.8898 TO 0.8334
0.8334 TO 0.8371
0.8371 TO 0.8409
0.8408 TO 0.8445
0.8445 TO 0.8481
8.8481 TO 0.9818
0.8518 TO 0.8555
0.8555 TO 0.3592
0. 8592 TO 0.0 28
0.8628 TO 0.8885
0.8665 TO 0.8702
8.8702 TO 0.0739

.8739 TO 0.8775
0.8775 TO 0.8812
0.8812 TO 0.8849
0.0849 TO 0.0d88
0.8886 TO 0.8922
0.8922 TO 0.8959
0.8959 TO 0.8896
0.8998 TO 01.9033
0.9033 TO 0.9069
0.0069 TO '.9106
3.0108 TO 8.9142
0.9143 TO 0.9179
0.9179 TO 0.9218
0.9218 TO 0.0252
0.8253 TO 0.9290

0.9290 TO 0.9326
0.9328 TO 0.9363
0.9303 TO 0.040
0.9400 TO 0.9437

0.7938 TO 0.7967
0.7967 TO 0.8004
0.6084 TO 0.8840
0.8040 TO 0.8077
0.8077 TO 0.8114
0.8114 TO 0.8151
0.611 TO 0.8187
0.8187 TO 0.8224
0.8224 TO 0.82061
0.9201 TO 0.8280
0.0298 TO 0.9 334
0.8334 TO 0.0371
0).8371 TO 0.0808
"'.6408 TO 0.0448
0.8445 TO 0.0481

...........

............

...............
...............

..........

...........

FRFQUENCY FOP. GENERATIONS 404 TO 803

.............

............

FPEQUEN,-ý FOP. GFNEýýAT:O.r]S C04 TO 803

0
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-.e481 TO 0.8518
O. 518 TO ).9555
0)o555 TO 0.8592

85q2 TO 0,L 62)
0o8628 TO 0.8665
0. "05 TO 0.8702

02 TO 0.0739
0. 730 TO 0.t775
C. ý75 TO 5.8012
5.8812 TO 8p.949
0.ý49 TO 0.e090
0U 886 TO 0'.8922
0.9922 TO 0.8959
0.u959 TO 0.8996
0.9996 TO 0.9033
0.9033 TO 0.9069
0. 9009 TO 0. 9106
0.9106 TO 0.9143
0.9143 TO 0.9179
0.9179 TO 0.9216
0.9210 TO 0.9253
0.9253 TO 0.9290
0.9290 TO 03.9226
0. 9326 TO 0.9363
8.9363 TO 0.9400
0.9400 TO 0.9437

..................................... ........... I... .................... I ........... ... ...........CONGRATULATIONS! YOT!,F A,ýVE,.SUI-1-7q ?UGH.KEun.V.1[.4 ... S. 101CU.ý.PJUT S
ýT!LLY.TRA ERSMTHý.PE!,IL??S.P 

7.TýP
........... ...... - ..... . ... ...............
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6.6.12 Spiral Fuel Assemblies in the LWT Cask

This section contains a truncated sample output file from the evaluation of spiral fuel assemblies

in the LWT cask. The output file is shown in Figure 6.6.12-1.
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Figure 6.6.12-1 Maximum Reactivity Spiral Fuel Assembly Configuration
PRP IMR.YF. MODULE ACCESS SAID INPUT RECORD I SCALE ['RIVER - 95/03/29 - t9:06:37

MODULE CSA125 WILL BE CALLED
LWT ./ HIFAR Mark III Fuel, Accident, Radial - In, A-xial - Alternating

Basket Configuratios
Fuel Tube Thick - Min Fuel Tube OD - Max
Fuel Tube Height - Min Fuel Base Plate - Min

Fuel Plate Configuration Fuel Plate Thickness - Min Fuel Plate Clad Thicknus
Acutiv Fuel Length - Min Fuel Element Height - Nomanal
Plate LocatIon - H1/U Ratio - Max

Material Description
U235 Fuel Mass - Mao Uranium Weight Fraction - Max

27GROUPNDF4 LATTICECELL
'Material Description for LWT Analysas - DIDO HIFAR Mark II. Fuel

UPAIUIIIJ 1 DEN-0.4014 1.0 .93.0 A2235 85.i 92230 11.0 END
AL 1 DE1=0. 2957 1.0 293.0 END
AL 2 1.00 293.0 END

H20 3 kDEN=0. 9h998 1.00 293.0 END
ARMGLC 0.9437 3 0 1 0

6h01 2 1001 6 8016 2
4 0.5840 END

H20 4 0.4160 293.0 END

PB 5 1.00 293.0 END
SS34 6 1 .00 293.0 END
AL 7 1.00 2192.0 EMS

SS1304 8 1.00 213.0 END
H20 1 DEN=0. 001 1.00 293.0 END
END COMP
SYMMSLABCELL 0.6342 0.1039 1 3 0.1239 2 END

READ PAPJAM TBA=5 TME-90 RUN=YES PLT=NO
GEMN =1201 PC- 1000 END PAPASM

READ START XSM=- 16.85 RSP-16.85 YSM=1h.85 YSP=-16.85
ZSM=26.67 ZSP=472.14 END START

READ GEOM
UNIT 1
COM='Fueled Annular Sections Tube I

'Aluminum Inner
CYLINDER 3 1 2.91100 59.0750 u.O0OS
CYLINDER 2 1 2.911 59.0751 0.0000
'Fuel Annulus 1

CYLINDER 3 1 3.0994 59.,0750 0.0000

CYLINDER 2 1 3. 1094 59.0750 . 0000
CYLINDER 1 1 3.2133 59.0750 0.0000
CYLINDEER 2 1 3.2233 59.,0750 0.0000
'Fuel Annulus 2
CYLINDER 3 1 3.92108 59.0750 0.0000
CYLINDER 2 1 3.931e 59.0750 9.0000

CYLINDER 1 1 4 .0357 59.0750 u. 000L
CYLINDER 2 1 4 .0457 59.0750 n.0000
'Fuel Annulun 3
CYLINtER 3 1 4.7042 59.,7750 Co.,,0

CYLINDEP 2 1 4.7142 59.0710 9.0000

CYLINDER 1 1 4.8581 59.0750 9.0000
CYLI NDER 2 1 4.1801 59. 0750 0.Cu00
'Aluminum Outer
YLIDER 3 1 5.0700 59.10750 0.0000

CYLINDER 2 1 5.10700 59.10750 0.0000
UNIT 2
COM='Axial Clad Sections Tube 1

Aluminum Innet
YLI NtEP 1 91 0. 00 .C 0.50CO
CLINDER 2 1 2.911 0.0050 0.000
Clad Axial End Piece I

CkLI NDER 3 1 7.0994 9.0005 0.0000
CYLINDER 2 1 3.2233 0.0005 0, 5 S00
'Clad Axial End Piece 2
CYLINDER 3 0 3. 9211 0.0S05 9. i0

CYLINDER 1 1 4.0457 0.0001 0.0000
'Clad Axial End Piece 3
CYLINDEP 3 1 4.7442 0. 000 .0000
CfLIlIDEF - 1 4.9101 0.0O0.5 '. 0000

'Alu 11num Outer
CYLINDER 3 1 5 1.0700 0. 000k 0.90000
CYLINIDER 2 1 1.079 .0.00.5 0. n0000r,

UNIT 3
COM- 'Fuel Element Tube I
CYLIIDER 3 1 1.0100 19.0702 9.0090
HOLF 2 0. 00c0 0.009 70. 00 0

HOLE 1 0.0090 0.0000 0.0001
HOLE 2 0.0000 0.0000 59.u757
U01IT 4

COM-'Basket Fuel Tube - Fuel Down Radial Shifted toward 0) Degrees'
CYLINDER 3 1 1.2571 73.U249 0.0000
HOLE 3 0 . () 0 [7 . 0000 n. 0 Uu
CYLINDER G 1 5.575110 73.0:49 n.C000
UNIT 5
COM- 'Bas'1t Fuel Tube - Fuel Up Radial Shkfted tuward 0 Dearens'
CYLINDER 3 1 5.2170 73.0249 0.9099

HOLE 3 0. 0000 0.0000" 13.09484
CY'LIIIDER 1 1 5.57110 73. u24 cO0n0S

COM-'Fueled Annular Sections Tube 2
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'Aluminum Inner
CYLINDER 3 1 2.9300 59.075') 0. 0001
CYLINDER 9 1 2.911 59.070( 0.0"00
.Fuel Annulus 1

CYLINDER 3 1 3.0994 59.0750 0.000'

CYLINDER 2 1 3.1091 59.0750 CI.000'
CIYLINDER 1 1 3.2133 59.075' ' 0000
CYL IDER 2 1 3.2233 59.1750 0.000'

'Fuel Annulus 2
CYLINDER 3 1 3.921t 50.0750 5.000t
CYLINDER 2 I 3.0310 50.0750 0.000(
CYLINDER 1 1 4 . 0357 50. 0750 0. 000
CYL I IIDER 2 1 4.0157 50.0750 0.500'
'Fuel Annulus 3
CYLINDER 3 1 4.7:11 51.0750 0.0001
CYLINDER 2 1 4.7542 59.0750 0.0001
CYLINDER 1 1 4.8581 50.0750 0.000'
CYLINDEPR 2 4.8001 59.0750 :' ''00
'Aluminum Outer
CYLINDER 3 1 5.0700 59. 0750 0. 000(
CYLINDER 2 1 5.0799 59.0750 0.000O
UNIT 7
COM='Aenia1 Clad Sectirns Tube 2
'Aluminum Onner
CYLINDER 3 1 2.9100 0.0005 0.0000
CYLINDER 2 1 2.931 0.0005 0.0000
'Clad Pi.al End Piece I
CYLINDER 3 1 3. 0994 0. 1005 0. 0000
CYLINDER 2 1 3.2233 0. 0005 0. 0000
'Clad Aeial End Piece 2
CYLINDER 3 1 3.:921 0.0005 0. 0000
CYLINDER 2 1 4.0457 0.0005 0.0000
'Clad Aial End Fiece 3
CYLINDER 3 1 4.7442 0.0000 4.4050

CYLINDER 2 1 4.0901 0.0005 0.0000
'Aluminum Outer
CYLINDER 3 1 5.)0700 0. 0005 0. 0000
CYLINDER 2 1 5. 07q' 0.005 0.0000
UNIT 8
COM= 'Fuel Element Tube 2'
CYLINDER 3 1 1.0800 59.0763 0.0001
HOLE 7 0. 0000 0.0000 0C. O000

HOLE 0 0. 000r 0.0000 0. 0000
HOLE 7 0.0000 0.0000 59.0757
UNIT 9
COM=- 'Basket Fuel Tube - Fuel Down
CYLINDER 2 1 5.2570 73.0249 0.0()0(
H O L E 8 - 0 . 1 7 7 7 0 . O 0 O C.0 .... ..

CYLINDER 6 1 5.57510 73.0249 0.00(
UNIT 10
COM- 'Basket Fuel Tube - Fuel Up
CYLINDER 3 1 5.2578 73.0249 0.0001
HOLE 8 -0.1777 0.0c000 13.9484
CYLINDER F 1 5.5751:' 73.0204 0.001
UNIT 11
COM= 'Fueled Annular Sections Tubt
'Aluminum Inner
CYLINDER 2 1 2. 0100 59.0ý700 0.001O
CYLINDER 2 1 2.911 59.0750 0.C000
'Fuel Annulus 1
CYLINDER 3 3 .0994 59.0750 0.000(

CYLINDER 2 1 3.1094 59.0700 0.0001
CYLINDER 1 1 3.2133 59.0750 0.0003
CYLINDER 2 1 3.2231 59.0750 0.0001
'Fuel Annulus 2
CYLINDER 3 1 3.9210 59.0750 0.0001

CYLINIDER 2 1 3.9310 59.0750 0.0003
CYLINDER 1 1 4.0357 59.0750I 0.0r00
CYLI4DER 2 1 4.0457 59.0750 £. (.00(
'Fuel Annulus 3
CYLINDER 3 1 4.7442 5q.0750 0.000(

CYLINDER 2 1 4.7542 59.OO75 0.0003
CYLINDER 1 4 .0.8901 5q. 051"90 .Io Io':
CYfLIIIDER 2 1 4.9001 90.0700 0.0003

'Aluminum Outer
CYLI IIDER 3 1 5.0700 59.0750 0. 000(
CYLI NDER 2 1 5.50799 59.0750 0. 0003
UNIT 12
COM-'Ae-iel Clad Sectnens Tube 3
'Aluminum Inner

CYLINDER 2 1 2.1100 0.0005 0.0000
CYLINDER 2 1 2.911 0.0005 0.0000
'Clad A:,xial End Piece I

CYLINDER 3 1 3. 0904 0. 0005 0. (100
CYLINDER 2 1 3.2233 0.0005 0.0900
'Clad A.- Mal End Piece 2
CYLINDER 3 1 3.I9210 .005 0. 0000
C"LI NDER 1 4'. 9457 '5.005 0.C'(0:,0
'Clad A naul t 9d 1uece 3
CYLINDER 2 1 4.7442 0.0005 0.0000

CYLINDER 2 1 4.8611 0.0005 0.0000
'Aluminum Ouler
CYLINIEP. 2 1 5. 700 ' :r00, 5. r3000
CY"LINDER 2 1 5. 079 .0005 u. 0000
UNIT 13
COM= 'Fuel Element Tube 3'

Radial Shifted toward 180 Degrees'

JO
R0

Radial Shifted toward 180 Degrees'
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CYLINDER 3 1 5.080) 59.0763 0.0000
HOLE 12 0 0.0000 0.00 1 :.10

HOLE 1a 0.000_ 0 .C 00 0 0 . 0ou6
HOLE 12 0. uoo00 0.1 ) (l0 59.0757
UNIT 14
COM-*Basket Fuol Tube - Fuel Down

CYLIIINER 3 1 5. 207 73.0249 0. 0000
HOLE 13 -0. 100 -o. 1530 .0000

CYLINDER G 1 5.57510 73.0249 0.0000
UNIT 15
C04= 'BaskeL Fuel Tube - Fuel Op R

LIIIDER 3 1 5.2570 73.0249 0.0100

HOLE 13 -0.0 9 -0.1030 13.9494
CYLINDER 0 1 5.57510 73.0249 0.0000
UNIT 16
COTT= 'Fueled Annular Sections Tube
'Aluminum Inner
CYLINDER 0 1 2.3100 59.0750 0.00000
,CYLIIIDER 2 1 2.911 59.0750 0.0000
'Fuel Annulus I
CYLINDER 3 1 3.0904 59.0750 0.0000
CYLINDER 2 1 3. 104 59.0750 0. 0000
CYLINDER 1 1 3.2133 59.0750 5.5000
,'LTIIDER 2 1 3.2233 59.0750 0.0000
'Fuel Annuulus 2

CYLINDER 3 1 3.9218 59.0750 0.0000
CYLINDER 2 1 3.9318 59.0750 0.0000
oYLINDER 1 1 4.0357 59 .075C0 0.0000

C'YLINDER 2 1 4 .0457 59.0750 0.0000
'Fuel Annulus 3
CYLINDER 3 1 4.7442 59.0750 0.0000
CYLINDER 2 1 4.7542 59.0750 5.0000
CY LIN'DER 1 1 4.9501 59.0750 0.5000
CYLINDER 2 1 4.8681 59.075o 0.0000
'Aluminum Outer
CYLINDER 3 1 5.0700 59.0750 0. 0000
CYLINPDER 2 1 0.0799 59.0750 0.0000
UN1IT 17
0014- 'Axial Clad Sections Tube 4
'Aluminum h un e l
CYLINDER 3 1 2.9100 0.0005 0.0000
CYLINDER 2 1 2.911 0.0005 0.0000

Clale Axial End Piece 1
CYLINDER 3 1 3.0994 0.0005 0.0000
CYLINDER 2 1 3.2233 0.0005 0.0000
'Clad Axial End Piece 2
CYLINDER 3 1 3.9210 0. 0005 0. 0000

CYLINDER 2 1 4.0457 0.0005 0."000
'Clad Axial REd Piece 3
CYLINDER 3 1 4.7442 0.0005 0.0000
C'LINDER 2 1 4.4860 0.0005 0.5000
'Alumonum Outer
C(,LINDER 3 1 5. 07i,0l 0 0"05 0.0000
CYLIIIDER 2 1 5.07qq 0.0005 0.0000
UNIT 18
COM= ' Fuel Element Tube 4'
CYLINDER 3 1 5.0800 59.0703 0.0000
HOLE 17 0.0000 0.00)0 0.0010

HOLE 106 .0000 0.0000 0.0000
HOLE 17 0.0050 5.0500 59.0757
UNIT 19
COM-'Basket Fool Tube - Fuel Down
CiLINIDER 3 1 1.2575 73.0249 Iu1t0
HOLE 19 i.0889 -0.1539 0.0000
LYLINDER 0 1 5. 5751 73.024c 0.0000
UNIT 20
,COM- 'Basent Fuel Tube - Fuel Up P
QLI EDER 3 1 0.2570 73.0149 0.0000
HOLE 18 0.0059 -0.1539 13.0484
CY"LINDER 0 1 5.57510 73.0249 0.0000
UNIT 21
C014- 'Fueled Annular Sections Tube
'.Alumoiru Inneri

CYLINDER 3 1 2.9100 59.0750 0.0000
CYLINDER 2 1 3.911 59.0750 5.0000
'Fuel Annulus I
C'fLI OE, 3 1 3. 0904 59. 0750 0. 0000
.'nLIiDER 2 1 3. 10)4 59.:0750 0.0000
C'LlIDER 1 1 3.2133 59.0750 0.0000
CYLINDER 2 1 3.2233 59.0750 0.0000
'Fuel Annulus 2
rYLIIILEP 2 1 3.9210 59.5750 0.0000

CYLIIIDER 2 1 3.9310 59.C1750 Q. 0000
CY'LIIIDE, 1 1 4 . 0357 59.0750 0, :000
CYLIIIDER 2 1 4.0457 59.0750 0.0000
'Fuol Anoolus 3

CYLINDER 3 1 4.7442 59.5750 o.0000
CYLI ODER 2 1 4.7542 59.0750 0.r00C
Ci LIIIDER 1 I 4.6581 55. 5-,750 0.0000
CYLINDER 2 1 4.864 ] 59.0750 0.0000
'Aluminum Outer
CY'LIIIEDER 3 1 5.0705 59. 0700 0.0000
OYLItE2ER 1 5.073919.07L .000
UNIT 22
C014-'Axial Clad Sectron. Tube 5
'Aluminum Ioner

Radial Shifted toward 240 Degrees'

adial Shufted toward

4

Radial Shifted towurd

adial Shifted toward

240 Degrees'

300 Degrees'

300 Degrees'
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CYLI NDER 3 1 2. 90I 0. 0005 '. 0000

CY LINDIER 2 1 2.911 0 0.0000
'UKad A.il End Ann. 1

CYLINDER 3 1 3. 0994 C. 0•1l'5 0). 0000
CYLINDER - 1 3. 2233 C. 0005 0. 0000
'lad kal End Piece 2

CYLINDER 3 1 3.9218 0.0005 0.0000
CYLINDER 2 1 4. 0457 0. 0005 0. 00:0
'Clad AN-eal End Piece 3
CYLINDER 3 I 4.7442 0.0005 nR 000
CYLINDER 2 1 4 . 981 0. I0005 0. 0000
'Aluminum Outer

CYLINDER 3 1 5.0700 ). 00005 0. 0000
CYLINDER 2 1 5.0799 0. 0005 0 0000
UNIT 23
COM='Fuel Element Tube 5'
CYLINDER 3 1 5.0800 59.0703 0.0000
HOLE 22 0.0000 0.0000 0.0000
HOLE 21 0. 0000 0.0000 0.0
HOLE 22 0.0000 0.0000 50.0757
UNIT 24
COM='Basuet Fuel Tube - Fuel Down Radial Shifted toward 0 Degrees'
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 23 0.1777 0. 0000 0. 0000
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 25
COM='Basket Fuel Tube - Fuel Up Radial Shifted toward 0 Degrees'
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 23 0.1777 0.0000 13.9484
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 26
COM='Fueled Annular Sections Tube 6
'Aluminum Inner
CYLINDER 3 1 2.9100 59.0750 0.0000
CYLINDER 2 1 2.911 59.0750 0.0000
'Fuel Annulus 1

CYLINDER 3 1 3.0994 59.0750 0.5000
CYLINDER 2 1 3.1094 59.0750 0.0000
CYLINDER 1 1 3.2133 59.0750 0.0000
CYLINDER 2 1 3.2233 59.0750 0.0000
'Fuel Annulus 2
CYLINDER 3 1 3.9218 59.0750 0.0000

CYLINDER 2 1 3.9318 59.0750 0.0000
CYLINDER 1 1 4.0357 59.0750 0.0000
CYLINDER 2 1 4.0457 59.0750 0.0000
'Fuel Annulus 3
CYLINDER 3 1 4.7442 59.0750 0.0000
CYLINDER 2 1 4.7542 59.0750 0.0000

CYLINDER 1 1 4.8581 59.0750 0.0000
CYLINDER 2 1 4.8681 59.0750 0.0000
'Aluminum Outer
CYLINDER 3 1 5.0700 59.0755 0.0000
CYLINDER 2 1 5.0799 59.0750 0.0000
UNIT 27
COM='A.cial Clad Sections Tube 6
'Aluminum Inner
CYLINDER 3 1 2.9100 0.0005 0.0000
CYLINDER 2 1 2.911 0.0005 0.0000
'Clad Axial End Piece 1
CYLINDER 3 1 3.0994 0.0005 0.0000

CYLINDER 2 1 3.2233 0.0005 0.0000
'Clad Axial End Piece 2

CYLINDER 3 1 3.9218 0.0005 0.0000

CYLINDER 2 1 4.0457 0.0005 0.0000
'Clad Ax-.ial End Piece 3

CYLINDER 3 1 4.7442 0.0005 0.0000
CYLINDER 2 1 4.8001 0.0005 0.0000
'Aluainum Outer

CYLINDER 3 1 5.0700 0.0005 0.0000
CYLINDER 2 1 5.0799 0.0005 0.0000
UNIT 28
COM=' Fuel Element Tube 6'
CYLINDER 3 1 5.0800 59.0763 0.0005
HOLE 27 0.0000 0.0000 0.0000
HOLE 26 0.0000 0.0000 0.0006
HOLE 27 0.0000 0.0000 59.0757
UNIT 29
COM='Basket Fuel Tube - Fuel Down Radial Shifted toward 60 Degrees'
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 28 0.0889 0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 30
COM1='anset Fuel Tube - Fuel Up Radial Shifted toward 60 Degrees'

CYLINDER 3 5 5.2578 71.0249 0.0000
HOLE 28 0.0089 0.1539 13.9484

CYLINDER 8 1 5.57510 73.0249 0.0000
UNIT 31
COM='Fueled Annular Sections Tube 7
'Aluminum Inner
CYLINDER 3 1 2.9100 59. 0750 0. 0000
CYLINDER 2 1 2.911 59.0750 0.0000
'Fuel Annulus I
CYLINDER 3 1 3.0994 59.0750 0.0000
CYLINDER 2 1 3.1094 559. 01750 0. 00001
CYLINDER 1 1 3.2133 59.0750 0.0000
CYLINDER 2 1 3.2233 59.0750 0.OO0O
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'Fuel Annulus 2
CYLINDEP 3 1 3.9218 59.0750 0.0000

CYLINDER 2 1 3.9318 59.0750 0.0000
CiLINiDER 1 1 4.0357 59.0750 0.0000
CYLIIDER 2 1 4.0457 59.0750 0.0000
'Fuel Annulus 3
CYLIINDEP 3 1 4.7442 59.0750 0.0000
CYLI NEDER 2 1 4 .7542 59.0750 0.0000
CYLINDER 1 1 4 .8581 59.0750 0.0000

LITDEF 2 1 4 . 8081 59. 0750 0. 0000
'Aluminum Outer
CYLI INEE 3 1 5.0700 59.0750 0.0000
CYLINDER 2 1 5.0799 59.0750 0.0000
UIlIT 32
COM-'Axial -lad Sections Tube 7

'Aluminum Inner
CYLINDER 3 1 1.9100 0.0005 0. 0000
CYLINDER 2 1 2. 911 0.0005 0.0000
'Clad A-:ial End Piece 1

CYLINDER 3 1 3.0994 0.0005 0.0000

CYLINDER 2 1 3.2233 0. 0005 0.0000
'Clad Ax.ial End Piece 2
CYLINDER 3 I 3.9218 0.0005 0.0000
CYLINDER 2 1 4.0457 0.0005 0.0000
'Clad Axial End Piece 3

CYLINDER 3 1 4.7442 0.0005 0.0000
CYLINDER 2 1 4.8681 0.0005 0.0000
'Aluminum Outer
CYLINDER 3 1 5.0700 0.0005 0.0000
CYLINDER 2 1 5.0799 0.0005 0.0000
HIlT 33

COM='Fuel Element Tube 7'
CYLINDER 3 1 5.0800 59.0763 0.0000
HOLE 32 0.0000 0.0000 0.0000
HOLE 31 0.0000 0.0000 0.0006
HOLE 32 0.0000 0.0000 59.0757
UNIT 34
COM='Basket Fuel Tube - Fuel Down
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 33 -0.0889 0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 35
COM='Basket Fuel Tube - Fuel Up RaP

CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 33 -0.0889 0.1539 13.9484
CYLINDER ( 1 5.57510 73.0249 0.0000
UNIT 36
COM- 'Basket Bottom Plate Hole

CYLINDER 3 1 1.27 1.2190 0.0000
UNIT 37
COM= 'Basket Bottom Plate
CYLINDER 6 1 16.8466 1.2190 0.0000
HOLE 36 0.0000 0.0000 0.0000
HOLE 36 51.1506 0.0000 0.0000
HOLE 36 5.5753 9.6567 0.0000
HOLE 36 -5.5753 9.6567 0.0000
HOLE 36 -11.1506 0.0000 0.0000
HOLE 36 -5.5753 -9.6567 0.0000
HOLE 36 5.5753 -9.6567 0.0000
UNIT 38
COM='Basket Fuel Down'
CYLINDER 3 1 16.7260 73.0249 0.0000
HOLE 4 0.0000 0.0000 0.0000
HOLE 9 11.1506 0.0000 0.0000
HOLE 14 5.5753 9.6567 0.0000
HOLE 19 -5.5753 9.6567 0.0000
HOLE 24 -11.1506 0.0000 0.0000
HOLE 29 -5.5753 -9.6567 0..000(

HOLE 34 5.5753 -9.6567 0.50000
CYLINDER 3 1 16.8466 73.0249 0.0000
UNIT 39
COM-'Basket Fuel Up'
CYLINDER 3 1 16.7360 73.0249 0.0000
HOLE 5 0.0000 0.0000 0.0000
HOLE 10 11.1506 0.0000 0.0000
HOLE 15 5.5753 9.G5(7 0.0060
HOLE 20) -5.5753 9.6567 O.0000
HOLE 25 -11.1506 0.0000 0.0000
HOLE 30 -5.5753 -9.6567 0.0000
HOLE 35 5.5753 -9.6567 0.0000
CYLI NDER 3 1 I6.846r 73.0249 0.0000
UNIT 40
COM='Cask Canit
CYLINDER 3 1 16.9863 445.4052 0.0000
HOLE 37 0.0090 0.0000 0.0001
HOLE 39 0.0000 0.0000 1.2192
HOLE 37 0.0000 0.0000 74.2443
HOLE 38 0.0000 0.0000 75.4634

HOLE 37 0.0000 0.0000 148.4685
HOLE 39 0.00000 0.00000 149.7076
HOLE 37 0.0000 0.0000 222.7327
HOLE 39 0.0000 0.0000 223.9518
HOLE 37 0. 0000 0. 0000 296.9769
HOLE 39 0.0000 0.0000 298. 1900
HOLE 37 0.0000 0. 000 171 .2211

HOLE 39 0.0000 0.0000 372.4402

Radial Shifted toward

ial Shifted toward

6.12-6

120 Degrees'

120 Degrees'
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UNIT 41
COM= 'Cask Shield Radial Configuration
CYLINDER 3 1 6IS800 445.4R52 0.0000
HOLE 40 '000') 0.0000 0. 0000
CYLINDER 0 1 10.9103 445.4152 ('.'0000
CYLINDER 5 1 35..445 415.1052 0. CIOC,
CYLINDER 8 1 36.510- 445.4052 0.0000
CYLINDER 9 1 49.215Ž 445.4652 0.0000
CYLINDER 8 1 49.0183 445.4652 0.0000
CUBOID 9 1 4049.0103 445.4652 0.0000
UNIT 42
COM= 'LWT Lid -

CYLINDER 8 1 30.5184 28.5750 0.5994
CYLINDER 9 1 40.8183 2E.5750 0.5904
CYLINDER 0 1 40.0103 2I.5750 0.0000
CUBOID P 4P4-I.013 20.5350 0.0000

UDIT 43
COM= 'LWT BoLLOm Weldment -
C'fLI IDER I I 26.3520 16. 5100 8.9000
CYLINDER 1 3.. 5103 20.07306 0000
CYLINDER 9 1 40.185 20.0700 0.0000
CYLINDER 8 1 4q.9103 20.6700 (. 0000
CUBOID 9 1 4P49.8183 20.6700 0.0000
GLOBAL UNIT 44
COM='LWT Cask '
ARRAY 1 -49.8153 -40.8193 0.0000
END GEOM
READ ARRPAY
AR.A=l NU0= I NU= NU=3 FILL 43 41 42 END FILL
END ARRAY
READ ROUNDS ALL-MIRROR END BOUNDS
END DATA

... PROBLEM PAP.A4ETEPS ...

LIR 27RGOUPNDF4 LIBýAR'
M0:' 9 MIXTURES
MSC Ii COMPOSITION SPECIFICATIONS

IZM 3 MIATEPIAL ZONES
GE LATTICECELL 3EOMETPY
MORE 0 C1/1 DO [JOT READ/PEAD OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIOONS

. PROBLEM COMPOSITION DESCRIPTION...

SC UPAITIUM STANIDAP D COMPOSITION
K ", 1 M IX T U R E N O .

VF 1. I0000 VOLUME FRACTION

ROTH 0. 4004 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP I 0/1 MIXTUPE/COMFOUND
TEMP 293.0 DEG KELVIN

9200 0 1.00 ATOM/MOLECULE
93235 H85S000 WT
92238 15.000 WTH

END

SC AL S TAN DAPA D COMPOSITION
MX 1 MIXTURE NO.
VF !.0000 VOL UME FRACTION

ROTH 0.2957 SPECIFIED DENSITY
NEL I NO. ELEMENTS
ICp 1 0/1 MIXTURE/COMPOUND
TEMP 292 .0 "EG KELVIN

13027 1 .00 ATOM/MOLECULE
END

SC AL STOJIDAP D COMPOSITION
MXl 2 MIxTIRE NO.
VF I .OOU VOLLUME FRACTION
ROTH 70201 THEORETICAL DENSITY
NEL 1 14. ELEMENTS
ICP 1 0/5 MIXTURE/COMPOU1ID
TEMP 093.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC H20 CTAIJIEA-RD COMPOSITION
.: 3 IY.'TUPE N1O.

VF 1 IOR'" VOLLR0IE FPACTION
ROTH O.- SPECIFIED DENSITY
NEL C NO. ELEMENTS
ICP I -,/' MI:TUEE/COMFOUND
TEMP --3.0 DE G KELVIN

10 01 2.00 ATOMS/MOLECULE
80ii I 3. ATOM:MOLECULE

END

SC APBM'.LC 5TIJEDAlE, COMPOSITION
MX 4 MI OXTUE riO.
VF 0.504r V3LU00E FRACTION
ROTH 0. 9437 SFECI FlEE' DENSITY
NEL 1 I0. ELEMENTS
ICR 1 1/1 MI:'I YRE/,OHl POUSD

6012 2 .00 ATOMS/MOLECULE
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I001 6.100 ATOMS/MOLECULE
E016 2.00 ATOMS/MOLECULE

END

SC H20 STANDARD COMPOSITION
PX 4 MIXTURE NO.
VF 0.4160 VOLUME FFPACTIOII

ROTH 0.9902 THEORETICAL DEISITY
NEL 110. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DIG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC PH STANDARD COMPOSITION
K.< 5 MIXTURE NO.

VF I.8000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY

NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

42000 1.00 ATOM/MOLECULE
END

SC 00304 STANDAR D COMPOSITION
MK. H MIXTURE NO.
VF 1 . 0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 INO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19. n000 WTT

2C505 2.000OWTT
20304 69.5'1 WTT
28304 9.W00 OTT

END

SC AL STANIDARD COMPOSITION
MX 7 MIXTURE NO.
VF 1. O00t VOLUME FR.ACTIOII

ROTH 2.70120 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 193.0 DEG KELVIN

130-27 1.001 ATOM/MOLECULE
END

SC SS304 STANDARD COMPOSITION
MX. 0 MIXTURE NO 0'VF 1.0DUOS VOLUME FRACTION

ROTH 7.09200 THEORETICAL DENSITY
NEL 4 110. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 OWT

'5055 2,. n• WTS%
20304 q9.500 WT%
28304 9 .50U WTY

END

SC H20 STANDARD COMPOSITION
K -' 9 M I X T U R E N O .

VF 1. 0000 VOLUME FRACTION

ROTH 0.0001 SPECIFIED DENSITY

NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
0916 1. 00 ATOM/MOLECULE

END

.. PROBLEM CEOMEYK ...

CTP SYOE•SLAECELL CELL TYPE
PITCH (. 0342 CM CENTER TO CENTER SPACING
FUELOD I). I03- CM FUEL DIAMIETER OR SLAB THICKINESS

MFUEL I MIXTURE 110. OF FUEL
MMO' 1 MIXTURE 1O. OF MODERATOR
CLADOD 0.1239 CM CLAD OUTER DIAMETER
MCLAD 2 II::TURE NO1. OF CLAD

ZONE SPE,-IFICATIOINS FOP LATTICECELL GEOMETRY

1OE I IS FUEL
IONE - IS CLAD

N I r-IAtE 3 16 .2D
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* . LWT W/ HIFAR MARK III FUEL, ACCIDENT, RADIAL - IN, AYIAL - ALTEPRATIN,

". . ...... ".. DATA LIBRARY INFORMATION .......

• UNIT VOLUIME

"* NUI-IBER DATA SET NA1ME NAME UNIT FUNCTION

89 M:\scale43\DATALIB\FT89F0O1 STANDARD COMPOSITION LIBRARY

N8 M:\scale4'\DATALIB\FT82FNO1 CROSS SECTION LIBRARY

11 E:\HJP\LWT\AN4STO\Crit\HIFAR Mark llI vl.I\Ac SHORT -ROSS SECTION LIBRARY

N90 :\HJP\LWT\APISTO\Crit\HIFAR Mark IIIO_vl.1\Ac INPUT DATA DIRECT ACCESS

* . STANDARD COMPOSITION LIBPARY DATA

.. UNIT NUIMBER 89

DATASET NAME : M:\scale4l\DATALIB\FT89FSWl

* LIEBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBPARY

637 STANIDARD COMPOSITIONS, 490 NUCLIDES

59 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIOIIS.

CREATION DATE: 6/30/95

... CROSS SECTION LIBRARY DATA

UNIT NUMBER : e2

".. DATASET NAME : M:\scale43\DATALIS\FT82FOOl

LIBRARY TITLE: SCALE 4.1 - 27 GROUP NEUTRON GROUP LIBRARY
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BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR P.C 1/27/99

LAST UPDATED

L.M.FETRIE - ORNL

08/12/q4

MIXING TABLE

ENTRY

2

3
4
5
6
7

9

10
11
12

13
141
16
17
18
19
20
21

MIXTURE
I

7
3
4

3

4
9
4
5
6

86
8

ISOTOPE
92235
92238
13027
13027
13027
1001
1001
1001
9016
8016
8016
6012

92000

24304
24304
25055
25055
26304
26304
28304
28304

NUMBER DENSITY
8.89418E-04
1.54974E-04
6.59980E-03
6. 03066E-02
6.03066E-02
6.68762E-02
5.98801E-02
6.68896E-u6
3.34381E-02
2.45894E-92
3. 344486E-06

1. 07014E-62
3.29690E-02
1.74296E-02
1.74 286E-02
1 .73633E-03
1.73633E-03
5.93579E-02
5.93579E-02
7.72070E-03
7.72070E-03

JEW IDENTIFIER
1092235
1092238
1013,027
2013027
7013027
3001001
4001001
90 '21001
3009016
40698016
90518016
40 056, 12

50020200
6024304

8024304
6025055
98025055
6026304
8026304
600U304
9028304

VOLUM4E FRACTION OF FISSILE MATERIAL IN THE CORE= 3.89437E-03

START TYPE 0 WAS USED.

THE NEUTPONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED XY:

+X= 1.68500E+01 -X=-1.68500E+01 +Y=-1.68500E+01 -Y= 1.68500E+01 +Z= 4.721401+02 -Z=
2.66700E+01
THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.72350 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.00000 MINUTES.
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GENE PATION
GENERATION K-EFFECTIVE

KENO MESSAGE NUMBER K5-132
1 7.09089E-0]

KENO MESSAGE NUMBER K5-132
2 7.07974E-01

RENDO MESSAGE NUMBER K5-132
3 7. 20123E-0ll
4 R. 9968E-'11
5 7. 4591.E-'1
6 7.243590-C01
7 7.18195E-01
8 714225 0E-S1
9 7:26360E-0 1

10 7. 14943E-0_
11 7 40037E-C1

2 7.51910E-01

13 7 ."6498E-01
1 4 7.52900E-01

15 6 88658E-0-
16 7.37354E-01
17 7.2112 4E-_0 1

18 5E0-
19 7.21886 E-01

20 7.15449E-01
21 7.45817E-01
22 0.99200E-01
23 7.23050E-01
24 7.03529E-01
25 7.51812E-01
26 7.`241UE-0I
27 7.41152E-01
28 6.84907E-01
29 7.62%03E-01

30 7.34032E-01
31 7.44923E-0I
32 7.49356E-01
33 7.39990E-C1
34 7.15728E-01
35 7.13413E-01
36 7.58703E-51
37 7.34892E-0-
38 7.94697E-01
39 7.-3480E-01
40 7.30759E-01
41 7.34901E-01
43 7.39935E-01
43 7.48304E-01
44 7.17041E-01
45 7.17662E-01
46 7.25939E-01
47 7.47779E-01
48 7.16671E-IF
49 7.05375E-01
50 U.93529E-01

51 7.34499E-01
52 7.09665E-01
53 7.51152E-01
54 7.31311E-SS
55 7.07805E-01

ELAPSES' TIME
MINUTES

WARNING .... ONLY
8.01833E-01

WARNING .... OSLO

I.,05500E-00
WARIIIIG .... OlLY

.092 (7E-01
0. l833E-01
8.16500E-O1
8. 20167E-01
8.23833E-01
8 -27500E-01
0.31167E-01

8. 34833E-01
9.36500E-01

42167E-01
8.45833E-01
8.49500E-01
8.53167E-01
8.56833E-01
8. 60500E-01
8.r 167E-01

8. 66833E-_1
P. 70500E-01
8. 74167E-01
8.77833E-01
8.81500E-01
9.85167E-01
8. 88833E-01
8.925,OE-01
9.98167E-01
8.99833E-01
9.03500E-01
9.07167E-01

9.10833E-01
9.13500E-01
9.17167E-01
9 .208330-01

9.255 00E-01
9.28167E-01
9.31833E-01
9.35500E-01
9. 39167E-01
9 .4 2833E_-01
9.4 6500E-01
9. 49167E-01

9.52833E-01
9.56500E-01
9.60167E-01
9.63833E-01
9. 58500E-01
9.711070-01
9.74833E-01
9 . 785 0(10E-01
9. 82167E-01
9.85833E-C1
9.89500E-01
9.93167E-01
9.96633E-01

5.71767E000
5.72233E+00
5. 7283E+000
5.732033E00
5.736000E00
5.73967E+00
5.74600E+00
5.750G7E+00
5.75800.E00
- .70167E+00

6.760170+0'01
5.77167E+00
5.77533E+00
5.78000E+80
5.78633E+00
5.790000E00
5. 7946 7E+n00
5. 9 0017E+00
5.S0550E+00

AVERAGE AVG K-EFF N.0T8R "
N-EFFECTIVE DEVIATIOJ 0-EFFECTIVE

791 INDEPENDENT FISSION POINTS WERE GENTEFATED
1.000000E+00 0.000000E00 O.000000+E00

791 INDEPENDENT FISSION POINTS WERE GENERATED
1. 00000E+00 0. 0000O00 00 0.000OE+ 00

0 INDEPENDEIJT FISSION POINT WERE GENEPATED
7.2612 3E-01
7.141006E-01
7.24642E-00
7. 24572E-01
7.23296E0-01
7. 21789E0-01

7.21 623E-01
7.207T:(-01

7.2 32927E-Oil
7.'258235E-01
7.24 0068E-01

7. 26471E0-01
7.23562E-01
7.24547E-01
7.24319E-01
7.26100E-I1
7.25854E-01
7.25276E-1I
7.26357E-01
7.25000-I01
7.24907E-0I
7.23935E-01
7.25147E-01
7.22950E-01
7.236780-01

7.22187E-01
7.23691E0-1
7.24060E-01
7. 24 780-01
7.25599E-01
7.26063E-01
7. 25740EI-l1
7.25367E-01
7.26347E-01
7.26591E-01
7.28483E-01
7.26348E-01
7.28411E-01
7.2857E0-01
7.28862E-01
7.29336E-01
7.29043E0-01
7.28778E-01
7.28714E-01
7.29138E-01
7.28867E-01
7.28367E-0 1
7.27641E-01
7.27781EE-01
7.27419E-01
7 .27884E-C'01
7.27950E-01
7.27570E-01

7.26398E-01
7.26441E 10-
7.26455E-01
7.26452E-01
7.284240-01
7.2604 4 0-01
7.2 4 4E6-01
7.264350-01

7.264040-01
7. 26304E0-01
7.264030-01
7.264280-01
7.26416E-01
7.264080-01
7.26427E-OS
7.26410E-81
7.26430E-01

7.203920-01
7.:26 4 06E-01

r. l I00n,]E+ 01)
1.411.E-902
1.34002E-U2

9.47560E-03
7.44978E0-3
6.28667E-
5.29809E-
4.804410-0

4.:63641E-0
5.00592.0-
4.90206E-02
5. 07915E-02
5.50359E-03
5.18960-03
4.83673E-03
4.86319E-93
4.57489E-03
4.35182E-03
4.2560OE-03
4.259010-03
4.05295E-03
3.98463E-03
3.98570E-03
4.41175E-03
4.293790-03
4.38657E-03
4.48103E-03
4.33379E-03
4.24311E-03
4.13031E-03
4.0079?0E-03
3.95 376E -03
3.85024E-03
3.86182E-03
3.75780E-03
4.11285E-03
4.00243E-03
3.89 0 20E-03
3.79983E-03
3.71331E-03
3.65253E-03
3.57650E-03
3.50235E-03
3.42244E-03
3.37224E-03
3.30053E-03

3. 276 41E-03
3.299520-03
3.22370E-03
3.17933E-03
3.15091E-03
3. 0904 3E -03
3.05520E-03

6. 714940-134

(. 7_+E -04
8.7169E2- '4
S.71+tE 04

S.71304E -04
O.70,2+ E 04
6 70391E004
6070174E 04

A4+4 '0E0
(6.695 E04

6 .6327E 04

6 678110 E04
8 E75 IE-04
6.67011S-E 4
8.65654E-04

r.709"E-014
6.6802E-0:4

0.I 000 .E 0E
'). (1000E0 IC'IO
0'. (I'00E0+00
0,00000E+00
0. 00000E+00
0.00U0OE+00
0.0 0U00E+00

0. 0000C0E00
0. 00000E+00
0. 0000E-00
0.00000-E00
0. 00000E+00

0. 00000E+00

0. no00E+00. U00(000+00
0. 00080E+000. 0000O+ O(

0. 000000+00
0 . 00000E+ 00
0. 00OOOE+00
0n. 00 OO E+ 00
0. 0OOOE+00

+ 00000E+00
0. O00000E+O
0. 0OOOE0+ ('0
0. 000000E+00
0. 0000OE+00
0. 000000+00

0). 00800ES +00
0.300080E+000. 00nn)E+ 00 0
0. 0000E0+00

0.00OOOE+00
0. O0000E+ 000. 080000+00

0. I 000000E

0. 000 '0OE 0+ 00
0. OUOOOE+'O
0. 00000E+00
0. 0(I0) OOE+00
0.O0000E+00

,I. I nor ) E +0 n
O.00000E+00

0. 000000+00

0. U0000E+00
0. 00000.00 8

0. 00000E+00
0. 000000+00

0.00OOE+ 00

0 . 000000+00U'

0.0000E + 0 C-0

0. 00000E 00

0. 0000100+00. 000O200+ .
o. ':orLOE':'00
0'. 000000±00

0. 00000.E000. R000'00E+ l00

.0 1'- 08 E + 00
0.800 '+0 0 + 00
0.000000-E:00

.. 00000+00

0. 00000E+00

S. 00000E 00
0. U0009ElE+00
C . I I I ['I 0 1 + 1 ) `1

8. 8 0000' E+ 00

MATRI' K-EFF
DEVIATION

0 .000000-E+00

U.000000+÷00

0.00000E+00
0. 8(000(0E+ 00

0. 0)0000E+00
0. '0000, E+ 00
0 00000E+00
II. (OOOOE÷O0
0.00000E+00
0. 00n00E+00
1O. 00000E+00
0O.00000E+000..00C000E+00

5. 00000E+90
0. 00000-E00

0. 0+00E+ 00
0.4000niOE+00

+. O0000E+00+. 0L0000E+00

I. 00000E+ 00
0.000000E+00
0. 00000E+00

l. 010 000 E+ 00
0. 0 0000E+0

. 0000 0+ 00
0.00000E+000.0O00000+00

O. 00000E+00
0. 000000E+0
0. U00OOOE+00
0.000000+00

0. 0000+E00

0-. 000000+00'
0. 000000+00
0. OOO00E+00

0.00OOOE00
0. O00000E+0
0.O000E+ 00

0'.'000000+00
0.000000E+000.00000E+00

0. 0OOO0E+00
0.00000E+O0
0.00000E+00

0. +00000E+00
O. 00000E+00

0. 000010+÷000. t10000E+00
0. 00000E+00
O.O0000E+00

0. O0000E0-O0
0. 00 000E+00

0. 000OOE+00
0I. 000000±E ÷00

0.0 U 000 E + 00

0.0000008+00

0. 000000-00
4.'3000E+ 00

0:'o00OE+00.('000E + 00

30.(' 0 00+E*0 0+ 000000 E+ 00
. +'000+ 00

0. 000000-I00
O. OOOOOE÷00

. 00 00RE+ 00
0. 000(21E00

0 1- DO0 9E + 0l'

I.010 E + 0 A

1185
1186
1187
1188

1180
1191
1193
1192
1193
1194
1195

1197
1196

1199
1200
1201
1202
1203

7.394580-01
7.76993E-01
7 .42277E-0]1
7. 233662E -0
6.93317E-01

7.45434E-01
7.33420E-02
7.00802E-S0
7. 015 00E-01
7.14325E-01
7.37,C1E-01
7.54176E-01
7.13609 1E-01
7.17434E-01

7.49003E-01
7.16163E-01
7.40547E-0-

7.417000-01

KENO MESSAGE NU14BER K5-123

NAC International

EXECUTIONJ TEP24INATED DUE TO COMPLETION OF THE SPECIFIED HUM-BEE OF GENERATIONS.
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LIFETIIIE = 1.1 21E-04 + OR - 1.14508E-07 GENEP-ATIOG TIIE
NOU BAR = 2.41917E,00 + OR - 7.70772E-00 AVERAGE FISSION GROUP

ENHRG] (EV) OF THE AVERAGE LETHARGY CAUSING FISSION

.. 97425E-05 + OR - S.08N94E-07
.45962E÷01 + OR - 2.7477E)-03

3.03848E-02 + OR - 7.72864E-05

NO. OF INITIAL
GENERATIONS

OF
SKIPPRED

HISTORIES

AVERAGE

K-EFFECTIVE

67 PER CENT 95 PER CENT

',EVIATIGnI CIIPFIDENCE INTERVAL COIIFIDENCE INTEPVAL

10

11

12

17

27

32

37

42

47

52

57

1127

1132

1137

1142

1147

1152

1157

1167

1172

0.772040

1).72643

).72641

0.72(41

0.72642

0.72643

0.772r643

0.72r44

0.72643

0. 72641

.72641

0.72043

0. 72646

U. 72 643

0 . 72040)

0.72632

0.72630

0.72636

0. 72037

C'.72607

C'.72554

0. 72634

0.72825

0.72761

0.72812

0.72726

0.72760

0.72011

0.72670

* OR

" OR

+OP

OR

" OR

+ 0R

+OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR.

+ OR

+ OR

+ OF.

OR

+ OR

+ OR

" OR

" OR

0. 000r7

0.00067

0.000

0. ,0007

0.00067

0. 00067

0.100067

0. 01]067

0.00067

0(. 00067

0. 00007

0. 00067

0. 00067

0. 00008

0.0,0008

0. 00068

0. 00068

0. 0:00 68

0. 00068

0. 00255

0. 00252

0.0026 7

0. 0027'0

0. 00288

0. 00281

0. 00300

0.00327

.00,344

,.A00377

0.72574 TO 0.72707

0.72576 TO 0.72709

0.70574 TO 0.72708

01.72574 TO 0.72708

0.72575 TO 0.72709

0.72576 TO 0.72710

0.72576 TO 0.72710

0.72577 TO 0.72711

0.72576 TO 0.72710

0.72574 TO 0.72708

0.72576 TO 0.72700

0.72576 TO 0.72710

0.72579 TO 0.72714

0.72575 TO 0.72710

0.72572 TO 0.72708

0.72564 TO 0.72700

0.72562 TO 0.72698

0. 725r8 TO 0.72704

0.72569 TO 0.72705

0).72352 TO 0.72862

0.72302 TO 0.72807

0.72368 TO 0.72901

0.72556 TO 0.73095

0.72493 TO 0.70060

0.72531 TO 0.73U03

0.72420 TO 0.73033

U.72433 TO 0.73007

0.72473 TO 0.73102

0.72293 TO 0.73047

0.72507 TO 0.72774

0.7250q TO 0.72776

0.72507 TO 0.72775

0.72500 TO 0.72775

0.72500 TO 0.72776

0.72509 TO 0.72777

0.72509 TO 0.72777

0.72510 TO 0.72770

0.72509 TO 0.72777

0.72507 TO 0.72775

0.72509 TO 0.72778

0.72508 TO 0.72778

0.72511 TO 0.72781

0.725U8 TO 0.72770

0.72004 TO 0.72776

0.72497 TO 0.72768

0.724q4 TO 0.72766

0.72500 TO 0.72773

0.725U0 TO 0.72774

0.72007 TO 0.73117

0.7205':' TO 0.73059

0.72101 TO 0.73168

0.72286 TO 0.73364

0.722015 TO 0.73356

0.72200 TO 0.73374

0.72114 TO 0.73339

0.72100 TO 0.73415

0.72129 TO 0.73500

0.71917 TO 0.73423

99 PER CENT

CONFIDENCE INTERVAL

0.72440 TO 0.72841

0.72442 TO 0.72843

0.72441 TO 0.72841

0.72441 TO 0.72842

0.72441 TO 01.72843

0.72442 TO 0.72844

0.72442 TO 0.72844

0.72443 TO 01.72845

0.72442 TO 0.72844

0.72440 TO 0.72842

0.72441 TO 0.72944

0.72441 TO 0.72845

0.72444 TO 0.72849

0.72440 TO 0.72840

0.72437 TO 0.72043

0.72429 TO 0.72835

0.72426 TO 0.72834

0.72432 TO 0.72841

0.72432 TO 0.72842

0.71842 TO 0.73372

0.71798 TO 0.73311

0.71834 TO 0.73434

0.72017 TO 0.73634

0.71917 TO 0.73644

0.71909 TO 0.73650

0.71807 TO 0.73645

0.71778 TO 01.73742

0.71784 TO 0.73851

0.71540 TO 0.73800

NUMBER

12000 '00'

1190000

1106 '2')) 0

1107 00('

1196000

1195000

1194 U(''0

1103000

1191200

1101u100

1106000

1181000

1176000

11710I'0

116000u

1161000

1156000

1151000

1 14 0UOS'

7 600'0

710 '1"8

01000

50(00

51000

460000

41 (,00

-0O(''C

31000

NO. OF INITIAL
GENERATIONS

OF
SKIPPED

HISTORIES

1177

1162

1187

1102

1197

AVERAGE

K-EFFECTIVE

0.70517 + OF

0.72724 + OP

0.72279 + OP.

0.72436 + OR

0.72443 + 0O

07 PER CENT 95 PER CENT

DEVIATION CONFIDENCE INTERVAL CONFIDENCE INTERVAL

0. 00502

0. 00542

0.00070

0. 01000

0.72142 TO .J.72070

0.72122 TO 0.7-27

0.71737 TO 0.720q0

0.71759 TO 0.73112

u.7140C TO 0,.7401

8.71720 TO 0.73360

0.71710 TO 0.73720

0.71105 TO 0.73362

0.71003 TO 0.73780

0.700307 TO 0.74010

99 PER CENT

CONFIDENCE INTERVAL

0.71310 TO 0.72e05

0.71217 TO 0.74232

0.70654 TO 0.73903

0.70400 TO 0.74465

0.69330 TO 0.7555(

NUMBER

21000

10000

11i oo':

NAC International 6.6.12-12
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PLOT 0F AVERAGE h-EFFECTIVE BHY GENEPATIOM RUN.
THE LINE REPRESENTS F-EFF = n.726T 4+ OR - O.S007 WHICH OCCURS FOR 1203 GENEPATIONS ROUZ.

0 "99 0.7146 0.7294

I------------ ---------------------------I-------I-------I ---------

5+

I25
3I +

I +

40I+1+I II

50 I

I +
I I+

15 *I I I

I[ I I

I I
20+ I 1

II I
II I

25+ I I

I I
I I

I I

I '

I 'I
35+ I flI

I

III
III

40+ I I

1 I
I I-

I,
II

15+ I I -

I I
II -

II I

II

II
I'
II

I -

II
II

60 11

II

]I

70+

I,

II
II

II

II

I I I

85I V I

I I" I

]II

I I "

]II '

NAC International 6.6.12-13



NAC-LWT Cask SAR
Revision 42

November 2014

15 +

Il -

115 +

125

1165 +

11750-

1

1180

115 +

1190 +

I15 +

5200 +

II

II
1*

I.

II.
II
II
II
II

II.
II
II
II

I.
I.
I.
I.
I.
1'

I.
I.

I,

DII
I.I

I' I

I. I

1. I
I' I
I' I

I* I
I, I
I' I
1" I

1* I
I' I
I' I
I, I
I" I~II
1' I

I* I

I'lI
I* I
I[ I
I1II
lIID

I* I
I.'I
I'lI

I* I
1 'I

II'!
11*1
l1~1
I "I
I!I
1I~1
1I'I

I* I

I- I

II~I

I.*I
lI ~
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PLOT OF AVERAGE ?:-EFFECTIVE B" GENERATION SKIPPED.

THE LINE REPRESENTS I-E'lFF = ).726.4 + OR - 0.0117 WHICH OCCUlP FOR 3 GEr]ERATIOrS SKIPPED.

0.7117 0. 7 ,3 0. 712 E

------------- I-----------------------------------I-------I---------I III I

I

101
5I I
3 +' I

10 + II

45P +

1''8,1 +

I'

1105

15S4 111

I 0' I

20 + II

I 1' I

25 + IP I
I II' I

I II' I
I I1" I

30 + I1" I

I I* I

II - I
35 + I•÷l

i I.

40+ II

SI I

I ]I

15 + 1I

1090I

1095 1

110 + I

1110 + I0I
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1135

1110

1125

1130

1135

1140

1145 +

1150 +

1155

1160

110+

1173

1175 +

1185

1100

1195

1200

November 2014

SII

I 1
III

1I
II

III
II

III
I I

I I

I I
I *I
I I
I *I
I *I

I I

I I I
I I +

I I"
II
II

I * I

I I I

I II
II

II
II
I I

II

I I
I -

'I

-I

I

*

I-
*II

I
I

II
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FRE60UE001 FOR OE0I0P.ATIO1JS 4 TO 1>
0. - TO)0. 415
'.6415 TO 0 4.1444
1. C4 44 TO 0 1.47"
I . C4 7 2 T O (. 5 ( 1 1
U C501 TO ;. '30i
0.65w] TO Q.5
Ol '555H TOCt.'C0-7

C' 507 TO C1 C. 16
0.6116 TO 0.6(-44

0 144 TO J7 667,

Q' 6`73 TO 0 r 70-
037o TO 0 £ 7-0

0. 6730 TO L. r755

0.6759 TO U r-7Xe
0.07q0 TO .6l0816
0.6810 TO 0.C845
'0.0845 TO 0.t874
0.6874 TO 0.6q02

0.-602 TO 0.6931

0.6031 TO . t,-0
0.6960 TO 0.6908
0.0(98M TO 0.7017
0.7017 TO 0.7045
0.7045 TO 0.7074
0.7074 TO r0.7103
0.7103 TO 0.7131
0.7131 TO 0.7160
0.7110 TO 0.7]10
0.716d TO 0.3717
0.7217 TO 0.72461
0.7246 TO 1).7275
0.7275 TO 0.7303
0.7303 TO 0.7332
0:.7332 TO 0.73C1
0.7361 TO 0.7386
U.7389 TO 0.7418
0.7418 TO 0.7447
0.7447 TO 0 .7475
0.7475 TO 0.7004
0.7004 TO 0.7533
0.7533 TO 0.7501

0.75C1 TO 0.7590
0.710 TO 0.7619
0.7619 TO 0.7,47
0.7647 TO 0.7676
0.7676 TO 0.7705
0.7705 TO 0.7733
0.7723 TO 0 .7762
0.77C2 TO 0.7701
0.7701 TO 0.7010
0.7819 TO 0.7848
0.7840 TO U.7077

0.7077 TO 0.7005
0.7905 TO 0.7934
0.7934 TO C.7-A 3

NAC International
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7.700TO(I 415
415 TO 'I. 444

0 444 TO 4 .

51 TO. 65
5 TO
- TO

.{ -7 Tr, , 4.4I

i.i 6 44 0 6 4IS TO I . 6:74

C. TO 7 .T

". 7 8 T ' 1''_81

16 TO 0.,-'45

5 T 4
0.-94 TO j 60

-T q, 31
0. ''31 TO 0 60

I t -" T O 0 . 7 ' 1 7
. 7017 T' ' . 7c45
701') TO 7 D7074

74 TO 0.713
07 1,3 TO 0 71"1

0.7121 TO , .714,(
.71 ]6 TO '' 7 17

7 TO .C 7-4'
7 _ -T . 7-70

.1.7 75 TO' 0.7 r03

73f TO 0.73 1
.7 31t TO 7-j. ,q

0 .7 -U 9 TO r 7 41-
0.741 TO 0 7447

7447 TO C1 7475
7475 TO 0 7)04
7504 T' I. 75"'

. 7533 T' ' 7561

.1 TO r0.75'
C' 75"' TO 0.7619

.67 T u 7547
0 7'47 TO L767C
C, 7617, TO 77-15

7 05 TO C. 773
7 c7 3 T,' 776
.770 TO 0.7741

07791 TO 0).7419
u 7-19 TO 0.7;48

I TO 0.7-77
7 . 7 TO 0. 7005

.7 TO 0.734
7 4 TO 0.79C63

NAC International

FREQUENCY FOR GENERATION1S 304 Tu 1351
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0.6386 TO 0.6415
0.6415 TO 0.6444
0.64144 TO 0.6472
0.6471 TO 0.0501
0.S501 TO 0.5530
01. 650 70 0>.66550

0.655e TO 0.6587
0.6587 TO 0.616
0.6616 TO 0.6644
0.6644 TO 0.6C73
0.6673 TO 0.6702
0. 670? TO .6730
0.6730 TO 0.6750
0. 6759 TO 0.6708
0.6788 TO -.6016
0.0616 TO (1.6456
0.6645 TO 0.6874
0.6874 TO 0.69602
0. 6902 TO 0. 6931
0.6931 TO 0.6960
0. 6960 TO 0. 6988
0.6988 TO 0.7017
0.7017 TO 0.7045
0.7045 TO 0.7074
0.7074 TO 0.7103
0.7103 TO '.7131
0.7131 TO 0.71600
0.7160 TO 0.7010
0.7189 TO 0.7207
0.7217 TO 0.7246
0.7246 TO 0.7275
0. 7275 TO 0. 7303
0.7303 TO 0.7332
0.7332 TO 0.7361
0.73S1 TO 0.7389
0.7369 TO 0.7418
0.7410 TO 0.7447
0.7447 TO 0.7475
0.7475 TO 0.7504
0.7504 TO 0.7533
0.7533 TO 0.7561
0.7561 TO 0.750')
0.7590 TO 0.7619
0.7609 TO 0.7647
0.7647 TO 0.7676
('.7676 TO 0.7705
0.7705 TO 01.7733
0.7733 TO 0.7762

0.7762 TO (0.7791
0.7701 TO 0.7819
0.7819 TO 0.7846

7.7848 TO (7.7677
0.7877 TO 0.790'
(0.7705 TO 0.7q34
0.7934 TO 0.7963

NAC International

FREQUENCY FOR SENEPAT1ONS 604 TO 1203

... 1.. .....

........... ÷....... . . .. *.

............. :... ... ...... . , .... ,

. ..÷ .... ., , ... ......

• . .. ....... ....
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0.638l TO .6115
0.6415 TO 0.6444
0. 414 TO r.6472

O r047 TO 0.65(1
0.6501 TO 0.6530
0.6530 TO 0.0556
0.6553 TO (1. 60587
0.6587 TO 0.6616
0.6616 TO 5.0644
0.6C44 TO 0.6673
0.6673 TO 0.6702
0.0702 TO 0.67330
0.C730 TO 0.r759
0.0750 TO r.076N
0.6788 TO 0.8016
0.681( TO 5.6845
0.6645 TO 0.6874
0.6874 TO 0.6902
0.6902 TO 0.6031

.06931 TO O.m960
0.0060 TO 0.6088
0.6688 TO 0.7017
0.701l7 TO 0.76145
0.7045 TO 0.7074

0.7074 TO 0.7103
0.7103 TO 0.7131
0.7131 TO 0.7160
0.7160 TO 0.7189
0.7189 TO 0.7217
0.7217 TO 0.7246
0.724G TO 0.7275
0.7270 TO 0.7303
0 .7303 TO 0.7332
0.733- TO 0.7361
0.7361 TO 0.7389
0.738q TO 10.741
0.7410 TO 0.7447
0.7447 TO 0.7475
0.7475 TO 0.7504
0.750,4 TO 0.7533
0.7533 TO 0.7561
0 .7506 TO 0.7590
0.7590 TO 0.7689
0.7619 TO 0.7647
0.7647 TO 0.7676
0.7076 TO 0.77105
0.7705 TO 0.7733
0.7733 TO 0.7762
0.7762 TO 0.7791
0.7701 TO 0.7819
0.7819 TO 0.7848
0.7646 TO 0.7877
0.7877 TO I.7505
0.7q05 TO 0.7934
0.7034 TO 0.7092

FRE8UENCY FOR GENERATIONS 904 TO 1203

÷...... . .
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6.6.13 MOATA Plate Bundles in the LWT Cask

This section contains a truncated sample output file from the evaluation of MOATA plate

bundles in the LWT cask. The output file is shown in Figure 6.6.13-1.

NAC International 6.6.13-1
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Figure 6.6.13-1 Maximum Reactivity MOATA Plate Bundle Configuration
PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - n0.:06:37

MODULE CSAS25 WILL BE CALLED
LWT w/ MOATA Mark II Fuel, Accident, Padial - In, Axial - Alteinating

Basket Confuguration
Fuel Tube OD - Nominal Fuel Tube Height - Min

Fuel Tube Thick - Min Fuel Base Plate - Min

Fuel Slate Configuration
Fu e1 plate Width - Mix Fuel Flate Thickness - Nominal
Clad Thickness - Min
Active Fuel Width - Max: Active Fuel Length - Nominal

Fue l Element Height - Min

*pacer/Assembly
Plate Spacer Thickness- Max
Side Plate Thickness - Nominal Side Plate Width - Nominal

Material Description
U-2135 Pul Man - Mae Uranium Weight Fraction - May

27GROUPINDF4 LATTICECELL

'Material tescription for LWT Analysis - MOATA Mark II Fuel
UP-AIIUI4 1 DEN-0.3O93 1.0 293.0 92235 92.0 92238 U8.0 END
AL 1 DEN-0.7718 1.0 293.0 END
AL 2 1.00 293.0 END
920 1 DEN=0.9998 1.01 293.u END
ARBMGLC 0.9437 3 0 1 0

8012 2 1001 6 8016 2
4 0.5840 END

H20 4 0.4160 293.0 END
FRB 1.00 291.0 END

SS304 6 1.00 293.0 END
AL 7 1.00 293.0 END
11304 8 1.00 293.0 END
H20 9 DEN=0.0001 1.00 293.0 END
ElND COMP
S Y?•4SLABCELL 0.3832 0. 1832 1 3 0. 2022 2 END

READ PAPAM T8A=5 TME=90 RUN-YES PLT=NO
GEN=lOl3 NPG=P00I0 END PARAII

READ, START OSM=-I.685 XSP=I6.85 YSM=IE.95 YSP=--l.85
ZSM=26 . 67 ZSP=472.14 END START

READ GEOM
UNIT 1
COM='Fuel Plate'

CUBOID 1 1 2P0.0916 2P3.1608 51.4200 0.0000
CUBOID 2 1 ?P0.1016 2P3.9291 58.4240 1.10 0

CUBOID 3 1 2P0.1916 2P3.9334 58.4200 0.0000

UNIT 2
CONM-Cavity Material Replacement - Side Plate'

CUBOI D 3 1 2P0.3175 2P3.9334 58.4240 0.00
UNIT 3
COM 'Water Gap to Side Plate
CUROID 3 1 290.9450 2P3.9134 58.4200 0.0000
UNIT 4
COM= 'Plate Bundle'
AP RA Y 11 -3.4074 -3.9334 0.0000
UNIT 5
COM='Fuel Plate'
CUBOID 1 1 21P3.6008 2P0.1910 96.1200 0.0000
-U90D 2 1 213.1201 291.111 08.3210 0.0 1 500

CURID 2 1 2P3.1334 2P0.19106 58.'2" 0.01000

UNIT 6
COM-'Cavity Material Replacement - Side Plate'
CUBOID 3 1 2P3.9334 2P0.3175 58.4200 1.1010

UNIT 7
COM='Water Gap to Side Plate'
CUBOID 3 1 2P3.9334 2P0.0450 58.4200 9.0000
UNIT 9
2CM=' Plate Bundle'
ARPAY 12 -3.9334 -3.4074 0.0000

UNIT 9
COM='Tube I - Fuel Down Radial Shifted toward S

CYLINDER 3 1 0.2138 73.0240 0.0000
HILE 4 ,0700 0. 00 00 0. 000
CYLINDEP 6 1 5.55525 73.0240 01. 0000
UNIT 19
COM='Tube I - Fuel Up Radial Shifted toward I

CYLINDER 3 1 5.2288 73.0240 0.0000
HOLE 4 0 . 0000 0. 000, 14 . 0070
CYLINDER P 1 5.55525 7.0240 j.D010O
UNIT 11
COM='Tube 2 - Fuel Down Radial Shifted toward 180
CYLINDER 3 1 5.3 38 731 4 C8 O.0U00
HOLE 4 -0.0000 0.0000 0.010
CYLINDER S 1 5.55525 73.0240 0.0000
UNIT 12
COM='Tube 2 - Fuel Up Radial Shifted toward i00

CYLINDER 1 5.2218 73.0240 0.0000

HOLE 4 <7.0508 0.0100 14.0020
C'LINDER 5 1 5.55525 72.0240 0.0000

UNIT 13
COM= 'Tube 2 - Fuel Down Radial Shifted toward 240

tLINDER 2 1 5.2309 73.0240 0.0000

HOLE 8 -0.0104 -0.02.93 .0800
CYLINDER 1 1 5h55525 73.0240 0. 0000l
UNIT 14
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COM='Tube 3 - Fuel Up Radial Shifted toward 240
CYLINIDER 3 1 5.2388 73.10240 0.000,1
HOLE 8 -0.01r4 -0.0298 14.6030
CYLINDER 6 1 5.5552, 7?.0240 0.0400

UNIT 15
COM=-'Tube 4 - Fuel Down Radial Shifted toward 300
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 6 0.0164 -0.0298 0.0000
CYLINDER 01 1 5.55520 73.0240 n.0000

UNIT 15
CO0= 'Tube 4 - Fuel Up Radial Shifted toward 300'

CfLINDER 3 1 5.238 70.0240 0.0000
HOLE 8 03.0164 -0.0298 14.5030
CYLINDER 6 1 5.55526 73.0240 0.0)00

UNIT 17
OM='Tube 5 - Fuel Don Radial Shifted toward

CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 4 0.0508 0.0000 0. 0000

CYLIN1DER 6 1 5.55525 73.0240 0.0000
UNIIT 18
COM='Tube 5 - Fue! Up Radial Shifted toward 0

CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 4 0. 050q 0. 0000 14. 6030
CYLINDER 8 1 5.55525 73.0240 0.0000
UNIT 19
C4OM='Tube 6 - Fuel Down Radial Shifted toward 60
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 01.0214 0.0298 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 20
COM='Tube 6 - Fuel Up Radial Shifted toward 00

CYLINDER 3 1 5.2388 73.0240 0.OOO
HOLE 8 0.0164 0.0298 14.6030
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 21
COM= 'Tube 7 - Fuel Down Radial .Shifted toward 120
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 -1.0.14 0.0298 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 22

COM='Tube 7 - Fuel Up Radial Shifted toward 120
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 -0.0164 0.0298 14.6030
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 23
COM='Basket Bottom Plate Hole
CYLINDER 3 1 1.27 1.2172 0.0000
UNIT 24
COM='Ranker Bottom Plate
CYLINDER 6 1 16.8466 1.2172 0.0000
HOLE 23 0. oo00 0. 0000 0. 0000
HOLE 23 11. 1125 0.0000 0. 00n0

HOLE 23 5.5563 9.6237 0.0000
HOLE 23 -5.5563 9.6237 0.0000

HOLE 23 -11.1125 0.0000 0.0000
HOLE 23 -5.5503 -9.6237 o.0000
HOLE 23 5.5562 -9.6237 0.0000
UNIT 25
CO1= 'BasEket Fuel town'
CYLINDER 3 1 15.6698 73.0240 0.0000
HOLE 9 00000 0. 0000 0.0000
HOLE I1 11.1125 0.0000 0.0000
HOLE 13 5.5563 9.6237 0.0000
HOLE 15 -5.-103 9.0237 0.0000
HOLE 17 -11.1125 0.0000 0.0000
HOLE 19 -5.5503 -9.r237 0.0000
HOLE 21 5.5562 -9.6237 0.U000

CYLINDER 3 1 16.8466 73.0240 0.0000
UNIT 20
C=OM='Basket Fuel Up'
C LINDER 3 1 10.0099 73.0240 0.)000
HOLE 50 0.0000 0.0000 0.0000

HOLE 12 11.1125 0.0000 0.0000
HOLE 54 5.5563 9.6237 0.0000
HOLE 1"6 -5.5563 9.6237 0.0000
HOLE 18 -11.1125 0.0t00 0.0000

HOLE 20 -5.5563 -0.6237 0.0000
HOLE 22' 0.5002 -q. 237 0. )no0
CYLINDER 3 1 16.8466 73.0240 0.0000
UNIT 07
Co0 ='Cask CaC ir -
CYLINDER 2 1 16.9863 445.4652 0.0000
HOLE 24 0.0000 0.9000 0.0010
HOLE 2 0.00uO 0.0000 1.0192
HOLE -4 0.0000 0.0000 74.2452
HOLE '5 0'00O 0.0000 75.4634
HOLE '4 0.0000 0.0000 140.4894
HOLE C O.0000 0.0000 149.7076
HOLE '4 0 .OO0 0.0000 222.7326
HOLE 25 0.00i0 0.0000 223.9510
HOLE 24 0. OO0.00000 290.9775
HOLE 0 u. onon 0.0000 298.1960
HOLE 24 C, I00 0.0000 371.2220
HOLE 25 0.0000 0.0000 372.4402
UNHI T - S
CO4='Cask Shield Radual Configuration
CLINDER 3 1 10.9863 445.4052 0.O000
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HOLE 27 O.)00i" 0.0000 0.O00U
CYLIINDER 8 1 1 9.913 445.4002 0.00
CYLINDER 5 1 33.4645 445.4452 0.0090
CYLINDER 8 1 32S.59 445.4(52 0.0 00
CLIINDER 0 1 4'. 215 - 445.4,52 y. C00'0

CYLINDER 1 1 49,8303 445.4652 0.0000
CUBOID 0 1 4P40.RlD3 445.453 0.0300

UNIT 29
COM-'LWT Lid -
CYLINCER 8 1 'S.5109 20.57E0 0.5994
CYLINDER 9 1 40.N103 28.5750 0.5954
CYLIIIDER a 1 40.8193 23.5750 '.0000

CUBOID I 1 4P49.18.3 28.5750 0.0000
UNIT 30
CON-'LWT Bottom Welmenst
CYLINDER 5 1 2?.3525 16.5100 5.839B

CYLLNDER 0 1 36.51589 20.706 0.0300

CYLINDER 9 1 48133 26.07086 0.0000
CYLINDER 8 1 49.8103 24.0700 0.0000
CUBOID 9 1 4P49.81D3 26.6700 0B000o
GLOBAL UNIT 31

COM-'LWT Cask '
ARRAY 1 -49.8183 -49.8183 0.0030
END GEOM
READ ARR PAY
ARA-I NU1=1 NUY=1 NUZ=3 FILL 30 28 29 END FILL
ARA=II NUX=18 NUY=I NUZ=1 FILL 2 3 140R 3 2 END FILL
ARA=12 NUX=1 NUY=13 NUZ=1 FILL 6 7 14R5 7 0 END FILL
END ARP.AY
READ BOUNDS ALL=MIRROR END BOUNDS
END DATA

I5-235 Fuel Mass - Max Uranium Weight Fraction - Max

'Material Description for LWT Analysis - MOATA Mark II Fuel
LWT W/ MOATA 1MARK II FUEL, ACCIDENT, PADIAL - INI, AXIAL - ALTEPNATING

-- PROBLEM PARAMETERS ....

LIB 27GOUPNDF4 L IB13RARY
1<41 9 MIXTURES
MSC 11 COOMFOSITION SPECIFICATIONS
IZM 3 MATERIAL ZONES
G0 LATTICECELL GEOIMETRY
MORE 0 0/I DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLIN 0 FUEL SOLUTIONS

PROBLEM COMPOSITION DESCRIPTION ....

SC URANIUM STANIDARD COMPOSITION
Kt: 1 MIXTURE NO.

VF 1 . 003 VOLUME FRACTION
ROTH 1.30c03 SFECIFIED DENSITY
NEL I N0. ELEMENTS

ICB 1 5/1 MIBTURE/COMPOUND
TEMP 293.0 DEG KELVIN

52000 1 .3 3 ATOM/MOLECULE
K2235 92.0'0 WTI

95238 8.505 OT$
END

SC AL STANDARPD COMPOSITION
M, I MIYTURE N10.

VF 1.0000 VOLUME FRACTION
ROTH 0.7715 SPECIFIED DENSITY
NEL 1 110. ELEMEIITS
I04 1 5 I 1 91MIXTURE/COMPOUND
TEMP 234.0 P6G KELVIN

13027 1.100 ATOM/MOLECULE
END

SC AL STAIIDARI COMPOSITIO1I
MX 2 MIXTURE NO.
VP 1 . 00() n VOLUMIE FRACTION

ROTH 2-.7023 THEORETICAL DENSITY
NEL 1 110. ELEMEENTS
ICP 1 0/I MIXTUIRE/COMPOUND
TEMP 293.0 DEG KELVIIN

13027 1 . 0,1 ATOM/MOLECULE
END

SC H20 YTAt'0DARD COMPOSITION
KE' 3 MIXTURE NO0

VF 1.008' VOLUME FPR.YCTICI]

ROTH 0. 998 SPECIFIED DENSITY
NEL 2 1n. ELEMENTS
ICP 1 I/ MIIXTURBR/CMIPOUND
TEMP 2-3.0 DEG KELVIN

1201 2.00 ATOMS/NOLECULE
Bol6 1 . Ou ATOM/I4OLECULE

SC ARBNGLC STAI'DARD COMPOSITION
M` 4 MIXTURE NO.
VF 0.5043 VOLUME FPRACTION
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ROTH u. 9437 SPECIFIED DENSITY
NEL 3 NO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
6012 2.00 ATOMS/MOLECULE

1001 6.00 ATOMS/MOLECULE
801r 2.00 ATOMS/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 4 I-lIXTURE NO.
VF 4. 4100 VOLUIIE FRPACTION

ROTH ':9901 THEORETICAL DEISITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEI KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1 .00 ATOM/MOLECULE

END

SC PR STANDARD COMPOSITION
WE. 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 11.344') THEORETICAL DENSITY

NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMFOUND

TEMP 293.0 DEG KELVIN
82000 1.00 ATOM/MOLECULE

END

SC SS304 STANDARD COMPOSITION
RE. 6 MIXTURE 110.
VF 1 . 0000 VOLUME FRACTION

ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
IC P 0/1 MIXTURE/COMPOUND
TEMP 293.0 ['EG KELVIN

24304 19.000 WT%
25055 2.,0f00 WT%
26304 69.500 WTH
28304 9.500 WT%

END

SC AL STANDAP.D COMPOSITION
RI 7 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP I 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE

END

SC SS304 STANDAR D COMPOSITION

RE: 8 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY

NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 WT;

25055 2.000 WTH

26304 69.500 WTR
29304 9.500 WT%

END

SC H20 STANIDARD COMPOSITION
M E: 0 MIXTURE 10.
VF I .0)00 VOLUME FRPACTIONI
ROTH 0.0001 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

"... PROBLEM GEOMETRY ....

OTP SYRMMSLARCELL CELL TYPE
PITCH 0.3832 CM CENTER TO CENTER SPACING
FUELOD 0.1832 CM FUEL DIAMETER OR SLAB THICKNESS

MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOP
CLADOD 0.2032 CM CLAD OUTER DIAM,1ETER
MCLAD 2 MIXTURE NO. OF CLAD

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL

ZONE 2 IS CLAT'
ZONE 3 IS MOD
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M I z I

ENTRY

5

8
9

10
11
12

13
14
15
16
17
18
19
20
21

011 G T A

MIXiTURE
1

11

7
3
4
9
3
4
9
4
5

6
8

BLE

ISOTOPE
92235

02735+1302

13 0 17

I 7027

10')1

6016

6016
62000
.4 304
241,C'4
25055
:5 05 5
26304

26304
29 304
28304

NUIMBER DENSITY
7.2070JE-04
6.259L'E-''5
1.7226EU-0

G.030 6E_ 0'
C. 02066E- 0
6.S?762E-)2
5 9aE01E-02

6.6886HE 06
3-34381E-02
2.45684E-0
3.3444E '06
1.07014E-02
3. 29690E-02
1. 74286E-02
1 .74206E-'72

1. 73633E-03
1.73633E-03
5. 93579E-012
5.9357qE-02
7.72070E-03
7.72070E-03

NEW IDENTIFIER
10q2235
1001230

2131302 7

7013027
301 3010

9001001
3008010
4 008'010
09'106016

400' 6012
5082000
4423304

g024304
6025050

6020304
80263t'4
60'28304

8028304

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 9.26928E-03

START TYFE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:

+2= 1.68500E+01 -X=-1.68500E+01 +Y=-1.68500E001 -Y= 1.60500E+01 +Z= 4.72140E+02 -Z=

2.6670rE+01
THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.31133 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.37333 MINUTES.
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GENERAT ION
GENERATION h-EFFECTIVE

KENO MESSAGE NUMBER K5-132
1 7.31623E-01

KE1JO MESSAGE NUMBE. K5-12
2 6.87897E-01

KENO MESSAGE NUMBER K5-132
3 7. 62074E- O
4 7. 5598901
5 7.068824E 1)
6 7. 66990E-K1
7 7.595 1SE-01
8 7. 90893E-O0
9 7.29438E-01

10 7.2G050E-01
11 7.08347E-01
1.2 7. 333i0i6E-0O
13 7.41343E-1:
14 7.64793E-O1
15 7.94944E-01
16 7.52601E-01
17 7.48314E-01
18 7.30448E-S0
10 7 . KOSIKE-NO

20 7 .76509E-U]
21 7.56157E-]I
22 7.48444E-S0
23 7.54437E-SI
24 7.45199K-"E
15 7.03145K-NI
2K 7.75357E-0i

27 6. 97750K-01
28 7. 5091 1E-NI
29 7.58368E-01
30 7.75055E-Ni
31 7. 59545K-)I

32 7. 8'768E-L1
33 7. 59780E5-1
34 7. 30985E-01
35 7.86816E-O1
36 6.89861E-01
37 7. 51420K-GO
38 7.41461E-01
39 7. 52616E-SO
40 7.87241 K-S
41 7.44746E-S0
42 7.71586E-S1
43 7.13124E-01
44 7.45383EK-S
45 7. 63992E-GO
46 7. 50626E-01
47 7.07328E-SO
48 7.2695K-S01
49 7.43864E-01
50 7.703100-41

51 7. 38988E-01
52 7.57247E-01
53 7. 73838E6K-
54 7. 65306E-S0
55 6. 97184E-01
56 7.33189UEK-
57 7.70477E-Ni
58 7.52446K-SO
59 7. 33142E-O
60 7.68338E-01
61 7.65693E-_O
62 7. 31027E-0

0

ELAPSES[ TIME
MI NUTES

WARNV NG .... ONILY
3.7 ,O E 0

WIAPNI 1G . . lL

3.826G67E-01
WARN I NG .... OILY

3 -8(517LE-0 51
3 855097E:01
3. 1 CI7E -I

4 . i+1167E-01
4.02833E-01
4 . 65OE-01
4 .0167E-NO
4 ._13833E-01
4 .1 7500E-01
4.21107E-01
4.24933E-01
4.27500E-01
4.31167E-01
4.34833E-SI
4. 3050KE-01
4 . 42:1K7E-S1
4.45-000-S0

4.48667E-SO
4.52333E-O0
4.56000E-01
4 .590007K-SI
4.62333E-01
4 .6000K-01
4.69367E-01
4.73333E-01
4 . 7K000E-OI
4.7067o E_0-014 .767-:n
4.83333E-NI
4 . 8700OE-01
4 . _90667E-O1

4.94333E-0I
4 .97167E-S0
5.00833E-_C1
5. 0450 0E-01
5. o I167E-01
5. 01833E-01
5.15500E-01
5.19167E-01
5. 210330-03
5 .25600K-SI5. _96E 01
5-..R+- SO5 C) OF83E01

5 35667E_01

5. 39167E-SO
5.4283E _015.43565600E-01

S 5. 7E- 015 . 9 3u _E- 1
5. 56863E-

5. 603OSE I 1

5. 64033K-015.S(s45
5

50 51

5. C7667E-Si
5. 70333E-01
5 .7400UE-E0
5. 77067EK-Ol

5.601333K-SO
S . 84 1067K-GO
5. 7033E-O1

3.7 1467E0+ 0
3.11i_330+00

3.0122000+00
3.982567K+OS
3.82933E+00

3. +3557E+00
3 . 0, 4 E 3+ 0 0
3. 82497E+0O

3. 85933E+00
3. 89500E7+ 0

3. 85667EK+OB

- .50 307+03. 85950E t'0n
3. 864E8317E+00

- . GE683E-S0
3. 87050KE+ C

3 .87407K-NO
3 .07703K-SOi
3.80500+00-
3.80417E000
3. 87830E+50
3. 80905E+0N

AVERAGE AVG K-EFF MATRIX
0-EFFECTIVE DEVIATIONI K-EFFECTIVE

800 IKDEPENI0ENT F0ISS101 FROISTS WERE G'ENERATED
I. 00000E+ 0 0. 1:C10E+ O 0. 01000KOE+

740 14DEPOEl['EIET FISSION POITS WERE OEIIEERATED
I. 00000E+00 0. 0000000 -.SS 09E+0 n

B61 INDEPENDENT FISSION POINTS WERE GEKEPATED
7.(62074E-01 0.OOGGE-S00 0. N.OONOE÷O
7. 5032E-01 3.04273E-03 0. OG000E+S0
7.62290E-i1 3.70074E-03 0. LOOOONE+O
7. 634 9E-N1 1.07100E- 03 0. ')0000K0EO
7. 6267-9E-0 2.36070E-03 0. 00009OE+0
7. 67380E-SO 5 . 0809,E n3 0.0000KSE+0
7.61961KE-NO 6. 91587E 03 0. 00009E+00
7. 57347E-SO 7.5r037E-03 0. 000000E+O
7. 51903E-1 1 10 n q10 -03 0. 0000KESO0
7 . 50034K3E-01 07 . -73E-C13 F,. 00U00:-00
7. 49352E-01 7 20809E-I03 :. 00000-E÷0
7. 50547E-SI 6B 702E - 03 0. 00000E+ 00
7.53962E-01 7 05111E003 . ON0SSOOE+00
7.53865E-01 6. 5279- 03 0.GO.SOE+0n
7.53495E-SO N 089 '3E03 0. SOOOOE+S0
7.52054E-S1 5 875' K103 0.0000+0KNO
7 . 52523E-Ni 5 .53 I 0E3 0. 0EOOO+00
7. 53856E-01 5.38927E-03 0. 0OO K+ 00
7. 53977"E-01 5.S099E-03 0. 00000E+O
7.53700E-05 4.8454 IF-03 oSOOOE+00
7. 53735E-00 4.60904E-03 O. GOOOE+O0
7. 53347E-SO 4 .41164E1-03 u. 00001E+00
7.51064E-G1 4 .7701E-03 r0. 0ON-1E+II
3.52170K-GO 4,6540-K-03 0I.. 0000K+O0

7.49994E-01 4. 9672E-03 0. O000SE+0
7.50029E-Oln 4.77246E-03 O.S0O-0E+O0
7. 50338E-0l 4 . -070E-03 0.0 0000-SO
7. 5122E-01 4.5227E_-03 1. 00OOK00E+
7.:55089-01 4. 37I000-03 0. Iu0000E- 00
7. 52693E-01 4.36763E-03 0.00000E+00

7. 52921E-01 4.25008E-03 0.000000+E00
7. 52236E-SI] 4. 17183E-03 N.O.OOOOE+00
7.53284E-1 4 . 7701E-03 0. OGOO0E+0O
7.51410E-SO 4 .- 0003E-03 0. O00 400K
7. 51418-01 4. 33169E-03 0.000000+S0
7.51041K-GO 4 .18730-03 0. 1OSOOE+00
7.51182E-01 4 . 10332E-n3 S.9O000EO+G0
7. 52131K-0l 4:.OSSEK-03 . OOOOE+00
7.5194K-GO1 4 .200KE-03 0. uooOE+00
7. 52432E-O0 3.93233E-03 0. 0OOOOE+00
7. 51474E-01 3 _00314 0-03 0. 00000KEOS
7.51329EK-G1 3' .60gE-03 0. 00000E+0o
7.516 23-01 .79132E- 03 E. 0000E+0

7. 5160E-SO 3 6944CE-03 O.OOSOOE+00
7.506177E-0 3 741104 E03 0.009000E+00
7 . 50502E-01 3 .6671 E03 0. 00E+00
7. 49948E-01 3. 4 'E 03 0.000000 00
7 .50506E-01 35 1.6 5 0E-_'3 0. O)OCOE+Ou
7. 50324E-i1 3: 53042E:03 I. OOKtE+ 00
7.50462E-0l 3 461>6E 03 o.GOOK0E+C0
7.50921E-01 3.4 411K 03 0.00OOK+O0
7.51197E-01 3. 369"0E-03 0. 09000E+O0
7.50178E-G0 1 4583-6 03 0. OOO +)0 00
7.49975E-N) 3.30003K-OS 0.OOOENK+0N
7. 5N348E:01 3 .350LE:-03 0. I-00009E+K
7. 50385E-0l 3. 29790E-03 0. 00000-00
7. 50082E-01 3.25360E-02 0. 00000KSO0
7. 50397E-01 3.21240E-03 0.00000E 00
7.50656E-01 3.IG 1OE-03 0. 000-DE 00
7. 50339E-01 3.13105E-03 0). 000010E00

MATRIX K-EFF
DEV I AT I6ON

j.oooooo+ 0:''

0. O0C0=']E+O0,

'. 09Cn)E+0O

0. 000NOE+OO
0. 00000nE+0
0. 00000E+ 00
0.000000E+O

0. 0OSSOKE+00
0.000000E-00

90 90990E+90
0.O0090OE+O00. 000000E+0
S. I000(0E+9K
0. O0000O00)
0.00000GE ,'S0

O. 00006E+00
0. OOOOOE+00

0. 00000+00
0. OCOOO +'00
0. OOGC0E+00
0 . 0000UOE+0
0. 00000+O 00

C. ('SCCi':E+NO
0 . 0 0 00 0 E+00
0. 00000E-O0
0. 000000E+0
0. 900000EO0
0.00000E+00
O. 90000E+00
0. S 0000E+900
O,.000000+00
0. 00000E+O05

0. OO0UGE+90

0.00000E+00

0. O0009K E+'O

O .O00010EICO0

0. 00000E+00

0. O0O00E+O9
0. 0000DE+00
0. :OOOOE+S9
0. 00000E+00
0. 00090E'+00
L. 0 0000-E+00
5. 000000+00

0. ('00000.00
0. O0000E+00

0. OOOGK-E+O

O. O0000IE+00
N 0N)OOKE+ CO

0C. O01000E+S0
0. O0009E+O0
0. OOOOOE+O0
0. O0nSOOE+00
0.0 000) E+O0
0. Cn0 '000KE+ 3

0. 00000NE+0
0. OS'000+0+
0. O0000-E÷00

O. 00900E+509

OC. 0000NOE+0
0'. OOnE' O

O) 1' 000 E + 'I

+ . 0 rONC0'K]IiE+ 1"]'

0. 00000)+00
0. 00000E+00

0. O0000EKO0S0. OOuOOOK+00

O. 0O'i000g :+0
S. 0000-00E+0
0.0 000 E +S r 00K-SN

0.000 000 E +,0,
0. O000 K-ES+

-, OOOOOEK+N0 . 00000 6+ NO

0. 05000E+ 00

0. 001_0CIOE*0111
0. 00 0000E+ 00.0O0000g0-N

0. 00000+N30
0. 0O(01'O+5OO

977
978
979
960
981
982
993
984
985
986
987
988
989
990
991

992993
994
995
996
997
998
999

6. 79375E-12
7. ('4463E0-1
7 .13813E-01

7.52117E-01
7. 98334E:-0
7. 3794 4 0-0o
7. 1'04 7E-II
7.10727K-GO

7. 3G439E-01
7.17007E-NiO
7. 1 514E-01
7.9147KE-N1

7.50753E-01

7 . 522356-C'S]

7. 52038E-UN
7. 53727E-01
7.683910E-O1
7. 18632E-0]
7.4 4892EK-N
7.306130-01
7 . 71863E-01

7. 54841E-01

7:.42792E- 1
7. 42753K-O1

7.42723E-GO
7.42733E-O0
7.42789E-OS
7.42784E-01
7.42759E-01
7.42727E-01
7.42722E-SI
7.42696E-01
7.42722E-01
7.42772E-S0
7.42730E-01
7.42747E-01
7.427570-01

7.42766E-Ol
7.44777E-01
7. 426819E-O
7. 4 2794E -01
7. 4 28 00E-0,
7.42786E-01
7.42817E-01
7.42629E-01

08.31736E-C' 48.31911E-04

8. 31408NE-04
8.30691E-04
8. 31704E-04
8.30949E-04
0.30405E-04
8.302C, -U

9.20446E-04
0.29015E-04
8.28597E-014
8. 29723E-'04

8.2794 '7E:-94

5.27 7EU
8.2 1 95E-,'4
8.26434E-04
0 .6641E 04

9.66E04

80.4 "4KE046.KN4lo5E04

8.2430l5E-04
- .235SE-04

0.( C, E + C 0 C
'J. 000.'OKE+ 00
0. '00000E+00

0. 00000E+00
0. OOSOKE+O0

0. O(OSOEOK+0
N. 90000I0EKO0

0. 0009E+-00
0. 0000K'E+00N,. 00000E+00
0.0O0000E+00
0. 000000E+O00IN 0700 E+ 00

0. O0n000E+0
N. 0 0100 E+ 00
0,. SOCOOE+00(I 00OO(OE+00

0o OONOE+00

0. '00000E+00N. U01000+00

N. 0+300NK+S0
0. O0000E+O0
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1000
1001
1002
10103
1004
1005
1006

1007
1008
1009
1010
1011
1012

1013
1014
1015
1010
1017
1010

1020
1021
1022
1022

7. 304 1 E-0 1
7.37220E-01
7.71580E-01

7. 45144E-01
7.05544PE:-(11
7.4190280-01

7.23444E-01
7. 7627GE-01
7.75243E-01
7.63803E-01
7.50903E0 1
7 .0754E-01
7.00822E-"1
7.59572E-01
7.02572E-01
7.05531E-01
7.598q9E-01
7.547670-01
7. 52 08 E-01

7 .33079E-01
7.23735E-01
6. 3952E0-01
7.26 085E-0
7.64354E-01

3. 10433E 2300
3.8900000+00

3. 900107 E+00
3. c'533E+00
3. 90100E+00
3.1 01107E+ 00

3.4q1900E00±

30,9207E+00
3.9253 3E 00

3.032070E00
3,-3-7E+00
3. 0313E+00
3.940±OE+00
3.94 367E+00
3.94733E+00
3. 95017E+00
3.915383E+00
3.-5750E+00
3. 90117E+00
3.96483E+00
3.680500E00
3.97217E0000
3.97563E+00

7. 4 28 17 -01
7.42811E-01
7.42840E-01
7.42842E-01
7 4 2856E-01
7 .428540-01
7 .420240-01
7,42808E-01

7 .42900E-01
7,42921E-01
7.429340-01
7 .42902E-01
7.42933E-01
7. 4 295 5-01
7.42915E-01
7.428780-01
7.42385E-01
7.429070-01
7.42-916E-O
7.4 2 807-1

7.42888E0-01
7.42840E0-01
7.42833-01
7.42864E-01

8.22934E-04
8. 22029E-04
8.21711E-04
8.208020-04
8.2016E0-04
8.19+52E-04
8.18763E-04
8.18625E-04
8.18444E-04
8.17894E-04
8.172'OE-04
8.17052E-04
8.17085E-04
8.16443E-04
8.166110-04

8.16639E-04
8.16001E-04
8.15201E-04
0.14535E0-4
8.13791E-04
8.13210E-04

8.13820E-04
8.13197E-04
8.13418E-04

0.0000±E+00
0.00000E+00
n.0 0000E+O00

'. 00000000
o. 0000130±E10

. 111000 0E +00
uo000('0±00

l0. O00000E+00

0. 0000000E+
0. .0000E0+(0
Q. oOOOOEoO0O
1'. 0000E0+000. 00 0 0 0 E 00
0. 000000E+0
0. 000000+00

0.00000E+00
0. 00000E+05
0.0O00000+00
0.0OOOOE0+

0. 00000E+00
7. 00/000E+00
0. 000000+00
0.00000E+0
0. 00000E+00
0. 0000E+0

O.000000E+U0

0.000000±000. 00000E+00
0.0000OE+00
0.5000OOE+00
0. 000000+0

0. 000000E+U
0. 00000E+00

0. O000E+000

0O.0000E+00
O. 00 00E+0 0

0.000(OE+00

0. 00000E+000.00000E+00

0.0000E+O0
O.00000E+00

0. 00000E+00

0 . 1)0 )1)(0 E+ '7 0
0.000000E+00
0. 00000+E00
0. 00000E+O00.O00030E+00

KENO MESSAGE 11014BER K5-123

NAC International

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME = .9309E-05 I OR - I.I17100-07 GEIERATION TIME
NU BAS = 2.42029E+00 + OR - 8.55604E-06 AVERAGE FISSION GROUP

ENERGY(EV) OF THE AVERAGE LETHARGI CAUSING FISSION

G.0(1750,E-05 + OS
2.38131E01 + OS
5.55885E-02 + OP

8*80249E-08
3. 651R6E-03
1.61291]E-04

U-0. OF INITIAL
GENEPRATIONS

OF
SKI PPED

HISTORIES

AVERAGE

K-EFFECTIVE

67 PER CENT

DEVIATION CONFIDENICE INTERVAL

q95 FEE CENT

COIIFI2DENCE INTERVAL

10

11

12

17

22

27

32

37

42

47

52

57

62

67

72

77

0.74265

0.74293

0.742ý1

0.74278

0.74 177

0.74272

0.74173

0.74275

0.74278

0.74179

0.74271

0. 74250

0.74269

'7.74257

0.74256

0.74 247

0. 74-251

0.74247

0. 74244

0.714240

0.74'3e

0. 741250

0.74252

0.74249

0.74135

'7. 74132

0.74064

0.74235

0.741083

0. 74Ž57

0.74310

0.74237

0.74114

0.74439

0.74477

0.74C74

0.74599

0.74078

oD.-74402

0.74063

0.73(00

0.775q6

OP, - 0.00Ub1

• OR - 0.00081

, OP. - 0.00082

+ OR - 0.00012

+ OR - 0.000,2

+ OR - 0.00002

"OR - 0.00082

" OR - 0.00082

" OS - 0.00082

OP - 0.010002

+ OR - 0.00082

4 OR - 0.0002

4 OR - 0.00001

4 OR - 0.00093

4 OR - 0.000,3

+ OR - 0.00003

* OR - 0.00083

* 00 - 0.00083

SOP - 0.00084

4 OR - 0.00084

+ OF - 0.000U4

* OF - 0.00084

+ OF - 0.00005

* oP - .or,,85

0.74203 TO

0.74202 TO

0.74199 TO

0.741S7 TO

t.74195 TO

0.74190 TO

0.74192 TO

0.74193 TO

0.74366

0.74 305

(I. 74202

0.74360

0. 74350

0.74353

0. 74355

0.74357

932

937

942

947

952

5,7

362

967

972

977

952

987

997

5007

1011

1,)i7

70 -

OR -

OR -

OR -

OR -

OR' -

OR -

O. -

OR -

O' -

00 -

OR -

('F -

OP -

OR -

OR -

00 -

0p -

0.112275

0.00292

0. 00293

0. 00307

0. 00225

0.00348

0. 00373

0. 00349

'. ('0'393

O-. 001-4 42
0.004018

0. '0S44K

0. L'0501

+0.0052

0. 00731

0. 00501

0. 01244

0.74197 TO 0.74360

0.74198 TO 0.743C1

0.74189 TO 0.74353

0.74182 TO U.74347

0.74186 TO 0.74351

0.74174 TO 0.74339

01.74173 TO 0.74339

0.74164 TO 0.74330

0.74167 TO 0.74334

0.74164 TO 0.74331

0.74160 TO U.74327

0.754156 TO 0.74324

0.74153 TO 0.74322

0.74166 TO 0.74334

0.74168 TO 0.74337

0.74165 TO 0.74334

0.738r0 TO 0.74410

0.73850 TO 0.74414

0).73778 TO 0.74349

0.73942 TO 0.7452e

0.73876 TO 0.74490

0.73042 TO l0.74591

0.73963 TO 0.74658

0.73804 TO 0.7.1010

0.73725 TO 0.74503

0.74040 TO 0.74832

0.74075 TO 0.74878

0.74246 TO 0.75102

0.74150 TO 0.75049

0.74077 TO 0.75070

1.73814 TO 0.74089

0.73531 TO 0.74905

0.27239 To 0.74402

0.72321 TO 0.74809

0. 74 121

0.741220

0.74110

0.74115

0.74 113

0.74109

0.7411o2

0.74112

0.74115

0.74116

0.74107

0. 7411212

0. 74 104

0.74091

0.74091

0.74002

('. 74(084

0.74080

0.74070

'. 7 4 072

0740659

0.74C81

0. 74023

02.74 '262c

TO 0.74447

TO 0.74446

TO 0.74444

TO 0.74441

TO 0.74440

TO 0.74435

TO 0.74436

TO 0.74438

TO 0.74442

TO 0.74443

TO 0.74435

TO 0.74429

TO 0.74433

TO 0.74422

TO 0.74421

TO 0.74413

TO 0.74417

TO 0.74414

TO 0.74411

0 0.741408

TO 4.74406

TO 0.74419

TO 0.74422

TO 1).74419

99 PER CENT

CO'FI DE00CE INITERVAL

0.74040 TO 0.74529

0.74039 TO 0.74528

0.74036 TO 0.74525

0.74034 TO 0.74523

0.74032 TO 0.74521

0.74037 TO 0.74517

0.74028 TO 0.74518

0.74030 TO 0.74520

0.74033 TO 0.74523

0.74034 TO 0.74520

0.74025 TO 0.74516

0.74018 TO 0.74512

0.74021 TO 0.74516

0-.74009 TO 0.74504

0.74008 TO 0.74504

0.73999 TO 0.74496

0.74001 TO 0.74500

0.73997 TO 0.74498

0.73993 TO 0.744q5

0.73986 TO 0.78492

0.73984 TO 01.74491

0.73997 TO 0.74503

0.73999 TO 0.74500

0.73095 TO 0-.74503

0.71310 TO 0.74960

0.73287 TO 01.74977

0.73208 TO 0.74920

0.73357 TO 0.75113

0.73262 TO 0.75103

,.73251 TO 0.75243

0.73267 TO 0.75354

0.73118 TO 0.7535K

0.72947 TO 0.75281

0.72260 TO 0.75619

0.73272 TO 0. 75C81

0.73391 TO 0.75q57

0.73251 TO 0.75947

). 73076 TO 0.76080

01.71013 TO 1.70104

0.72007 TO 0.76459

0.71017 TO 0.76104

0.00A33 TO 0..77297

NUMBER

1020000

101900c')

1018 0'0

1017000

10160 00

1015902'

10144000

1013000

11012000

10110200

1006000.

1001000

0 996'00

9910000

98600U'

981000

07600l(i

9710('0

q66000

961000

950100

9510O0

946000

9411002'

0.7305P TO '.74C05

0.73500 TO 0.74695

0.73493 TO 0.74(34

0.73650 TO 0.74821

0.73569 TO 0.74797

0.73617 TO 0.74017

0.73615 TO 0.7501)6

01.73401 TO 0.74993

0.73331 TO 0.74001

0.73653 TO 0.75126

0.73274 TO 0.75260

0.73010 TO 0.75530

2.73700 TO 0.75408

0.73577 TO 0.75580

4.73227 /TO . 755,77

0.72700 TO 0.75727

0.71087 TO 0.75323

0I.71077 TO 0.76053

911in10r

86000

0102'0'

7600)

7100(

61000

56 0(1(10

51000

4 6(i2''I

4102'0

36000

31000

26102"0

2100(0
16000

110020

0000
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PLOT OF AVEPAGE 1-EFFECTIVE BY GErEPFATION RUN.
THE LIME REPRESEHTS K-EFF = 0.7412 + OP - 0.0008 WHICH OCCURS FOP 1023 GEEPEATIONS RUN.

0.742 0.7556
-------------- I-

0. 7684
----- - - I -

5

15

35+

4') +

45 +

350

45 ++

6 5 +

q1 +

I
15 +

HOr

II
I
II

I I
I I
I I

I I
I I

II

II
I I

I I
I I

I I
I I

I I

I I

I I

I I
I I
I I

I I

I I
I I

I I
I I

I I
I I
I II

I I
I I
I I
I I

I I
I I
I I
II

II

* I
* I

II
I

I
I

II

* I
* I
* I

* I
* I

I
I

* I
* I
* I
* I

* I
* I

* I
* I
* I
* I
* I

* I

* I
* I
* I

* I
* I

II - I
III
III
III

III
II

II I
II I

1II
I 1

II I
II I
II I
II I

II
III

II
II I
II I

I I
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15 +

1050

105

110

115+

120 +

125

130 +

135 +

140 +

145 +

150 +

155

160

170 +

175 +

180 +

NAC +

NAC International

I ]I

II I
TI I

III
III

III
I I

III
III
II I
IT I
II I
II I
II I
II I
II I

I *

TI I
TI I
TI I

IT I
IT I

II *

IT I
I I
I I
II I
1I * I
IZ I

T I
I - I
I I
I * I
I I
I I
II I
II I
IF I
I I
I * I
I - I

I I I
I * I
I I I

I

II I
II T
II

II I

II *

II I

II I

I I I

I I
I I

I I
I I
I I
I I

Ii I
.1 1

II I

II I
II I
II - I
II - I

II I
II I
I I
I -

I - I
I I

I I
I I
II I
I I
I I
II I
IT I

November 2014
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195 +

215+

I

November 2014

II
II
II

I1
II

IS
Is
II

I.
I.
I,

II
II
I.

II
I1
I.
I,
I.

II
I.

SI

II

II
II

II
II
SI.

I I

S I'
I I'
I I'

- I
* I
- I

* I
* I
* I

* I

* I
* I
* I

IS
'I
*1

.5

.5
I5

.5

230 +

235

995 +

1000

1005

51 ,05 +

1520 +

NAC International

-I

-I
"I

"I

"I
-I
-I

.I

.5

.5

.I

.5

-I

- I

*1
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PLOT OF AVEPAGE K-EFFECTIVE BY GENERATIOIJ SKIPPED.
THE LICE SEPRESE'TS F-LFF = .742E +e - 0.0006 WHICH OCCUES FOP. 3 EIIEP.ATIONS SEIPPED.

---732-
-~I-

1-

15

20

25+

30 +

45 +

50+

55+

65 +

70

75

90,

05

50*

0.7436 0.7552

III

I " I
I "I
I '1
I *T

I 'I
I "I
I 'S

I 'I
I 'I

I "I
I "I
I "I

I'll
I'll
I'lI

I'll
I'II
I'll

"Ifl

I 15
I -II
I 'II
I 'II
I 'It
I 'II
I 'IT
I 'II
I lII

I 'I]
I 'I
I 'II
I 'II
I 'II
I 'II

I 'IS
I 'IT

I 'II
I 'It
I 'II
I 'II
I 'II
I 'II

tI'I
I 'Il
I fII
I 'II
I 'II
I 'II

I 'II
I *II
1 'II
I 'II
I 1I1
I 'II

I 'II

I 'II
I 11
I 'II
I 'II
I 'II
I 'II
I II
I 'II
I 'IS
I 'II
I rII
I 'II
I 'II

I MI
I 1I1
I 'II
I 'II
I 'II

I II
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95

100

110

115 +

120 +

125 +

130

135 +

135 +140+

145+

150

155 +

160 +

165 +

170.

175 +

185

I 'II
I *I1
I 'II
I *II
I *11
I II
I *11
1 *II
1 'II
I *I1
I *11
I *II
I ~II
I *11
1 *11
I *II
I *II
I 1II
I *II
I *II
I 'II
I *II
I *11
I ~IT
I 'II
I *II
I *II
I 'II
I '11
I *II
1 *II
I 'II
I 'II
I *II
I 'II

I ~II
I tI
I *II

I *II
I 'II
I MI

I *II
I *II
I 1IT
I MI
I 'II

I ~II
I lII
I 1II

I *11
I MI
I 'II

I *II

1 HI
I HI

I *lI

I "1I

I HI
I "I

I *1I

I *II

I *I

I *I
I "1I
I 1II
I "'I
I *1I
I *lI

I "*I
I *II
I 1II
I *1I
I *11
I *II

I *1I
I *1I
I *1I
I *1I
I *1I

I MlI
I "11

I *11
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190

195 4

200+

205

210+

215 4

220 +

225

23o

850

qOI

0625 +

905

-30 +

'615

November 2014

"l*I
1*lII
1*1II
"*II

1*II
1*II

I*11

I MI
I MI

I*1I

I"lI
I*1I
I 1I

I"1I
I 1I
I lI

0 lI

*1 I
I *lII

I .I
I lI

I lI
I"lI
I"11
I 1I

I"lI

I"1I

I"lI

I lI

* II
* II
* I
* II

II
* II

II
* II

* II
* II
* II
* rI

* I
II
II

- I
* I

* II

Ii
* I
* I

* Ii
- II

- II
- II
* II
* II
* II

- II
* II
* II
- I
* II

*I
-I

I
I
I

I
I

I
I
I
I
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920 +

925+

930 +

935

940 +

945 +

950 +

955 +

960 +

9-75 +

975+

900J

9850

'995

109.5

100 +

II

I
I +

1015
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I II
I II

I * If
I II

I II
I -

I II
I IT

I II
I II
I * II
I *I
I *l
I Il
I *l
I *1

I II

* II
* II
*II

III
- II

I II
I * I
I Il
I * I
I I
I -

I *I
I * I

I .1
I -

I *I

I *1
I I

I *l
I II
I 'I

I I

I *l I
I *

I I
II I

I I"
I I I

I II
II I
II I

II
I I

II I
II I
II -

I II
I I

I I
II
II

1 I
II

I I -

I I -

I.

I.

-

-I
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SKIPPING 3
GENEPATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0003 2.]9740E-04 2.4717

2 0.0015 1.0934IE- 03 0.7322

3 0.0017 1.27237E-03 C'.133

4 0.0010 7.40677E-04 0.7926

5 0. (:013 1.000t5E-U3 J.C71E

6 0.0017 1.30761E-1'3 0.5040

7 0.001M 1.21250E-03 0.56e7

N 0.0016 1.19645E-03 0.0966

9 0.0022 1.60512E-03 1.0841

10 0.0046 3.40837E-03 0.9865

11 0.0100 7.45951E-03 0.8650

12 0.0133 9.91099E-03 0.9117

13 0.0125 9.27553E-03 0.9477

14 0.0109 8.08484E-03 0.N91N5

15 0.0022 1.64837E-03 1.7851

16 0.0016 1.15611E-03 2.3160

17 0.0024 1.77984E-03 2.5360

18 0.0032 2.38675E-03 2.3620

19 U.0040 2.97879E-03 1.q978

20 0.0173 1.28169E-02 1.0271

21 0.0095 7.05344E-03 1.4434

2- 0.0236 1.75309E-02 0.9264

23 0.0997 7.40734E-02 0.4260

24 0.2310 1.71624E-01 0.2731

25 0.2024 1.50360E-01 0.2927

26 0.2002 1.85851E-01 0.2641

27 0.0886 6.58290E-02 0.4440

SYSTEM TOTAL = 7.42045E-01 0.1046

ELAPSED TIME 3.98033 MINUTES

RANDOM JMBESE= 2DAD4950484B

ABSORPTIONS PERCENT
DEVIATION

1.31432E-03 0.8817

3.046]E-03 0.2835

9.33904E-04 0.3950

4.99404E-04 0.5404

9.5274(E-04 0.3953

2.77404E-03 0.3459

4.91185E-03 0.3810

4.05060E-03 0.4096

4.23075E-03 0.4270

1.04716E-02 0.4109

1.44686E-02 0.4018

1.33269E-02 0.5005

1.64557E-02 0.4665

2.07470E-02 0.3954

1.03632E-02 0.4465

6.16176E-03 0.5040

3.63968E-03 0.8226

3.54809E-03 0.8982

5.60006E-03 0.6187

2.15421E-02 0.395q

8.85516E-03 0.6566

2.03161E-02 0.4664

9.33826E-02 0.2008

2.15314E-01 0.1242

1.90295E-01 0.1263

2.39684E-01 0.1202

8.46067E-02 0.2090

1.00179E600 0.0220

LEAKAGE PERCENT
DEVIATION

0.00000E+O0 0.0000

0. 00000+00 0.0000

0. 00000E600 0.0000

0. 0006'0E+)0 0,. 0000

0. 000000E+00 0. 0000

0. 0('0 0060'U : C'. (U8 001

0.00000E6+0'0 0 . 00000

0. 00000E+00 0. 0000

0.00000E+00 0.0000

0. 000OOE+00 0.0000

0.OOOOOE+100 0.0000

0.00000E+00 0.0000

0.OOOOOE+00 0.0000

.O00006E+00 0.0000

0. 0000OE6+00 0.0000

0.O00006+00 0.0000O

O.00000E+00 0.0000

O.000000E+O( 0.0000

0. 00000(E00 0. 0000

0. 00000E+00 0. 0000

0.0'1000E+U4 0. 0000

0. ooo0ooE+Oo n.0o00

0. 00000E+00 0. 0000

0.n00000g+00 0.0000

0. 00000+E00 0.0000

0. 00000+E00 0. 0000

0.00000E+00 0.0000

0.00000E+00 0. 0000
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FREQUENCY FOP GENERATIONS 4 TO 102
0.C577 TO 0.6611
0661- TO 0.664e
0 (48 TO 0.6683
O.6•( TO 0.6719

S.6719 TO 0.6754
01.754 TO 0.6790
0. 6790 TO 0.6625
0.,8 -"5 TO 0.6E 61

q -61 TO 0.6896

0 .6 P9 ( T O 0 .6 93 1
0 6931 TO 0.6967
0 .6967 TO 0.7002
10.7002 TO 0.7038
0.7036 TO 0.7073
0.7073 TO 0.7109

0.7109 TO 0.7144
0.7144 TO 0.7180
0.7180 TO 0.7215
0.7215 TO 0.7251
0.7251 TO 0.7286
0.7286 TO 0.7322
0.7322 TO 0.7357
0.7307 TO 0.7393
0.7393 TO 0.7426
0.7428 TO 0.7464
0.7464 TO 0.7499
0.7499 TO 0.7534
0.7534 TO 0.7570
0.7570 TO 0.7605
0.70675 TO 0.7641
0.7641 TO 0.7676
0.7676 TO 0.7712
0.7712 TO 0.7747
0.7747 TO 0.7783
0.7783 TO 0.7818
0.7818 TO 0.7854
0.7054 TO 0.7689
0.78 9 TO 0.7925
0.7925 TO 0.7960
0.7960 TO 0.7996
0.7996 TO 0.8031
0.8031 TO 0.8067
0.8067 TO 0.6102
0.8102 TO 0.8137
0.8137 TO 0.8173
0.8173 TO 0.8208
0.8206 TO 0.8244
0.8244 TO 0.8-79

...........

..................

.................... ......
..................... .......

0
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0.6577 TO 0.3612
0.6612 TO 0.6648
0:6C46 TO 0.66e3
0.6683 TO 0.6716
0.071q TO 0.6754
0.6754 TO 0.760
0.6790' TO 0.0025
0.6825 TO 6.0001
0.6601 TO 0.6966
0.6866 TO 0.6q31

0.6931 TO 0.6967
0.6667 TO 0.7002
0.7002 TO 0.7038
0.7038 TO 0.7073
0,.7073 TO 0.7106
0.7109 TO 0.7144
0.7144 TO 0.7180
C.7180 TO 0.7215

0.7215 TO 0.7251
0.7251 TO 0.7286
0.7286 TO 0.7322
0.7322 TO (0.7357
0.7357 TO 0.7393
0.7393 TO 0.7428
0.7428 TO 0.7464
0.7464 TO 0.7490

0.7499 TO 0.7534
0.7534 TO 0.7570
0.7570 TO 0.7605
01.7605 TO 0.7641
0.7641 TO 0.7676
0.7676 TO 0.771)
0.7712 TO 0.7747
0.7747 TO 0.7783
0.7783 TO 0.7818
0 .7818 TO 0.7854
0.7654 TO 0.788q
0.7689 TO 0.7925
0.7925 TO 0.7960
0.7960 TO 0.7996
0.7996 TO 0.8031
0.8031 TO 0.8067
0.8067 TO 0.8152
0.8102 TO 0.6137
0.8137 TO n.8173
0.6173 TO 0.6208
0.8200 TO 0.8244
0.8244 TO 0.8276

NAC International
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0.6577 TO 0.6612
0.6612 TO (0.6648
0.6(48 TO 0.6663
6.6683 TO 0.6719
0.6729 TO 0.6754
('.6754 TO 0.6790
( 6790) TO 0.68-5

q.605 TO 0.07- 1
0.6081 TO 0.6896
0.6896 TO 0.6931
0.6931 TO 0.6967
0.6967 TO 0.7002
0.7002 TO 0.7038
0.7038 TO 0.7073
0.7073 TO 0.71019
0).7109 TO 0.7144
n.7144 TO 0.7180
0.7180 TO 0.7215
0.7215 TO 0.7251
0.7251 TO 0.7286
0.7286 TO 0.7322
0.7322 TO 0.7357
0.7357 TO 0.7393
0.7393 TO 0.7428
0.7428 TO 0.7464
0.7464 TO 0.7499
0.7499 TO 0.7534
0.7534 TO 0.7570
0.7570 TO 0.7605
0.7605 TO 0.7641
0.7641 TO 0.7076
0.7676 TO 0.7712
0.7712 TO 0.7747
0.7747 TO 0.7783
0.7783 TO 0.7818
0.7818 TO 0.7854
0.7854 TO 0.7869
0.7889 TO 0.7925
0.7925 TO 0.7960
0.7960 TO 0.7996
0.7996 TO 0.8031
0.6031 TO 0.6067
0.6067 TO 0.8102
0.8102 TO 0.8137
0.8137 TO 0.8173
0.6173 TO 0.8206

0.8208 TO 0.8244
0.8244 TO 0.8279

FREQUENCY FOP GENERPATIONS 524 TO 1023

........... 2

... .......... o
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0.6577 TO 0.6612
0.6612 TO 0.6640

0.6648 TO 0.663
0.66e3 TO 0.6719
0.6719 TO 0.6754
0.6754 TO 0.C790
0. 6790 TO 0.6682
0.5e25 TO 0.0061
0.6861 TO 0.r600
0.6e6C TO 0.6031
0. 6931 TO 0. 6967
0.6967 TO 0.7002
0.7002 TO 0.7038
0.7038 TO 0.7073
0.7073 TO 0.7109
0.7109 TO 0.7144
0.7144 TO 0.7180
0.7160 TO 0.7210
0.7215 TO 0.7251
0.7251 TO 0.7206
0.7266 TO 0.7322
0.7322 TO 0.7357
0.7357 TO 0.7393
0.7393 TO 0.7428
0.742A TO 0.7464
0.7464 TO 0.7499
0.7499 TO 0.7534
0.7534 TO 0.7570

0.7570 TO 0.7605
0.7605 TO 0.7641
0.7641 TO 0.767C
,1'.7676 TO 0.7712
0.7712 TO 0,.7747
0.7747 TO 0.7783

0.7783 TO 0.7818
0.7818 TO 0.7854
0.7854 TO 0.7889
0.7889 TO 0.7925
0.7q25 TO 0.7060

0.7960 TO 0.7996
0.7996 TO 0.8031
,0.8031 TO 0.60r7

e.0067 TO 0.8101
0.8102 TO 0.8137
0.8137 TO 0.8173
0.8173 TO 0.4200
0.8204 TO 0.8244
0.8244 TO 0.8279

NAC International
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6.6.14 High Fissile Mass LEU (32 .q 235 U per Plate) MTR Fuel Elements

This section contains a sample input file for the evaluation of high fissile mass LEU MTR fuel

elements. The file contains partially loaded top and bottom baskets containing the high fissile

mass LEU MTR fuel elements and filled (seven elements) intermediate baskets containing

maximum reactivity HEU MTR fuel elements.
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Figure 6.6.14-1 High Fissile Mass LEU MTR Sample Input
-CSAST5
LWT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE S PLATES @ FULL PITCH
'MIN BASKET PLATE - COl'MIENT CARD REFERS TO NOMINAL PLATE SIZE

TYPE A FUEL - FULL BASKETS

23 PLATES - 20 GCALM U-235 PER PLATE
0.123 CM PLATE THICKNESS; G.( CM FUEL WIDTH; 5E CM FUEL HEIGHT
HE U FUEL COMPOSITION 30 WT U - 94 WT 235U

STYPE B FUEL - FULL/PARTIAL BASKETS
22 PLATES - 32 GPJ4 U-235 PEP PLATE
S .115 CM PLATE THICKNESS; 7.3 CM FUEL WIDTH; 5K CM FUEL HEIGHT

LEU FUEL COMPOSITION 75 WT%U - 25 WTIr235U
'FUEL SHIFT AXIAL ALTERNATING
27GPOUPINDF4 LATTICECELL
' TYKE E FUEL - FULL/PAP.TIAL BASKET FUEL A TEPIAL
UFPAIIJTM I DEII 1q9.55 0.11915 2U3 92235 20 P2238 75 ENlD.
AL 1 DEN=2.702 0.51503 293 END

C CLAD, MODEATOR, APID CASK MATERIALS

AL 2 1 3.0 K91D
H20 3 7 -9.0 END
AL 4 1 n 93.0 END
SS304 5 1 293 EN
PB 1 93.0 END
H20 7 1KE-20 293.0 END
H20 8 1.E-20 2q3.0 END
H20 9 1.0 293.0 END
1 TYPE A FUEL - FULL BASKET FUEL MATERIAL
UPANIUM 10 DEN 19.05 0.0364 293 P2235 94 92238 6 END
AL 10 DEN=S.702 0.59889 293 END

SPACER MATERIAL
Al 11 1'0 293.0 END
END COMP
STMMSLARCELL .3117 0.075 1 3 0.115 2 END
, DANCOFF CORRECTION FACTOR FOR TYPE A FUEL- FULL BASKET FUEL DEFINITION

MORE DATA DAN(IU)=0.5I9 RES=IO SLAB 0.083 END MORE

READ PARAM TBA=I0 RUN=YES PLT=NO GEN=803 NPG=IS00 P.ID=ABCDS234 END PAPAM
READ GEOM

FUEL PLATE CELL UNITS - FULL BASKETS - TYPE A FUEL

UNIT 1
CON 'MIDDLE FUEL PLATE CELL'
CUBOIL. 10 1 2P3.3000 2PO.0415 50 2
CUIBOID 2 1 2P3.30{DS 2P3.6RI5 KS 0.0
CUBOID. 3 1 2P3.S0KO 2 5P0.197 K0 O.0
UNIT 2
COM- 'TOP FUEL PLATE CELL'
CUBOID 10 1 2P3.UK0 SF05410 5, 2

CUBOID 2 1 2P3 .3090 2P0D.0615 00 O.K
CUBOID 3 I 223.3000 0.0010 -0.1957 60 0.0
UNIT 3
COM- 'BOTTOM FUEL PLATE CELL'
CUBOID 10 1 2P3.3000 2P0.0415 58 2

CUBOID 2 1 5R3.3000 2P0.615 60 0.0
CUBOID 3 1 2P3.3000 0.1957 -0.06I5 60 0.0

UNIT 4
COM- 'SIDE PLATE'
CUBIOID 2 1 2'P.2 2P3.75 60 0.0

'FUEL PLATE CELL UNITS - FULL/PARTIAL BASKET - TYPE B FUEL

UNIT 5
COM= MIDDLE FUEL PLATE CELL'
CUBOID 1 1 2P3.65O0 2P0.0275 50.7 5.7
CUROID 2 1 P3.50 2P0.0575 57.4 0.0
CUBOID 3 1 3. C25n,)0 2PS. I95e 57.4 0.0

UNIT6

COM-'TOP FUEL PLATE CELL'
CUPEIK 1 I 3P'.6509 2PD.0375 56.7 0.7
CUB'IS 2 1 P' P3. 2PSD. 575 57.4 0.O
CU5010 3 1 2P2.6510 "1..57 -9.19505 57.4 0.0
UNIT 7
0DM- POTTlOM FUEL PLATE C1ELL'
0UBOID 1 1 P. 5i 2P0.0375 56.7 0.7
CUBOID K P LF3 I.O50 2P9.9575 57.4 '.U
CUBiOD ' I P3. SwOE0, 19005 -5 .0575 57.4 0.D

UHIT
COM' IDE PLATE'

0UBOI 2 1 2P0.' 2F3.75 57.4 0.0

UNITS 10 TO 100 ELEMENTES SHIFTED DOWN IN BASKET

BASKET CENTER ROW ARPRA ELEMENTS

UNIT I1
COM-'FUEL PLATE ARRAY - PLATES IN 5/16 IIN. WEB CENTER'
AR.PAY 1 -3.3000 -4.36O 8 0.0
CU09D0ID I 2P4.3,P2P4.368K 73.152 0.0
HOLE 4 -4.:1K7 0.0 0.S
HOLE 4 4.1687 0.0 0.0
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REPLICATE 5 1 2P0.3556 48.0 1

UNIT 11
COM=' FUEL ARRAY PLATES IN 5/16 I1I. WEB RIGHT'
ARRAY I -3.9686 -4.36C6 0.0
CUBOID 3 1 2P4.3686 2F4.3636 73.152 - 5

HOLE 4 -4.1667 0.c 7 .4

HOLE 4 4.1667 60.0 0.
REPLICATE 5 1 2R0.3556 4R6.6 1
UNIT 12
CON='FUEL ARRAY PLATES IN 5/16 IN. WEB LEFT'
ARRAY 1 -2.6314 -4.363 0.0
CUBOID 3 1 2P4.368A 204.3666 73.162 0.'
HOLE 4 -4.I687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.6 1

: BASKET TOP ROW ARRAY ELEMENTS

UNIT 20
COM=' FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - TOP STACK'
ARRAY 1 -2.6314 -4.368S 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0

HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 4.4
REPLICATE 5 1 0.3048 580.0 I
UNIT 21
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - TOP STACK'
ARRAY 1 -3.9686 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.0 0.3048 4R8.6 I

BASKET BOTTOM ROW ARRAY ELEMENTS

UNIT 30
COM= 'FUEL AR RAY WITH HALF OF 1/4 I1I. PLATE O-I RIGHT - BOTTOM STACK'
ARRPLAY 1 -2.6314 -4.3688 0.0

CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.3048 5R8.6 1
UNIT 31
COM='FUEL ARRAY WITH HALF OF 1/4 III. PLATE O01 LEFT - BOTTOM STACK'
ARP,AY 1 -3.9686 -4.3688 0.0
CUBO1D 3 1 2P4.3688 2P4.3688 73.152 0.0

HOLE 4 -4.1687 0.0 0.O
HOLE 4 4.1687 0.0 0.0
REPLICATE , 1 0.0 0.3048 4.0.0 1

CONSTRUCTION OF BASKET ROWS

UNIT 40
COM='2 UNIT ARRAY WITH 1/4 70. PLATE 0N TOP 0.17, SIDES'
ARAY 2 -9.0428 -4.36k8 0.0
REPLICATE 5 1 3R0.3048 0.0 28O.0 I
UNIT 41
COM='3 UNIT ARRAY WITH REST OF 5/16 WEB'
ARRAY 3 -14.1738 -4.3668 0.0
REPLICATE 5 1 2R0.3556 200.7112 28'.5 1
UNIT 42
CO8='2 UNIT ARRAY WITH 1/4 I11. PLATE Oil BOTTOM AND SIDES'
ARRAY 4 -9.0428 -4.3688 0.0
REPLICATE 5 1 280.3046 C .0 0.3040 2R0.0 1

: BASKET UNIT

UNIT 50
COM.=7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 40 0.0 '9.4489 0.0
HOLE 41 0.0 4.0 5.0.
HOLE 42 0. ", -9.4489 0.0
C'YLINDER 5 1 18.8913 73.152 -1.27
CYLINDER 6 1 33.4963 73.152 -1.27
CYLINDER 5 1 36.5443 73.152 -1.27
CYLINDER 7 1 49.2443 73.152 -1.27
CYLINDER 5 1 49.0539 72.152 -1.27
CUBOID 8 1 4P49.8539 73.152 -1.27

UNITS 110 TO 150 ELEMENTES SHIFTED UP IN BASKET

BASKET CENTER ROW ARRAY ELEMENTS

UNIT 110

COM= 'FUEL PLATE ARRAY - PLATES IN 5/16 IN-. WE CENTER'
ARRAY 1 -3.3006 -4.3608 13.152
CUBOID 3 1 2P4.3688 2P4.3686 73.152 0.0
HOLE 4 -4.16H7 0.0 13.152
HOLE 4 4.1867 0.0 13.152
REPLICATE 5 1 260.355L, 4RU.0 1
UNIT Ill
COM='FUEL ARRAY PLATES IN 5/16 IN. WEB RIGHT'
ARRAY 1 -3.9686 -4.3668 13.15-
CUBOID 3 1 2P4.3688 2P4.306H 73.]520.0
HOLE 4 -4 1687 0 01.112
HOLE 4 4.1687 0.0 13.152
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REPLICATE 5 1 2RP.5556 4R0.0 I
UI IT 114
COM='FUEL A P-AY PLATES IN 5/1 III WEB LEFT'
ARRAY 1 -2.6314 -4.3688 13.152
CUBRI1 3 1 284.3686 2P4.3486 73.152 0.0
HOLE 4 -4.1I87 0 1 Is5
HOLE 4 4_187 0.0 13.152
REPLICATE 5 1 2R0.3556 4RP.H 1

BASKET TOP ROW ARRAtY ELEMENTS

ULIT 120
COM= 'FUEL ARRAY WITH HALF OF 1/4 INI. PLATE ON RIGHT - TOP STACK'
ARRAY 1 -2.6314 -4.3686 13. 152
CUBOID 3 1 2P4.3686 2R4.368B 73.152 0.0
HOLE 4 -4.1687 C.0 13.152
HOLE 4 4.1487 0.0 13.152
REFLICATE 5 1 0.3043 560.3 I
U INT 121
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - TOP STACK'
ARRAY 1 -3.9686 -4.3688 13.152
CUBOID 3 I 2R4.3E88 2-4.3688 73.152 0.0
HOLE 4 -4.1087 0.0 13.152
HOLE 4 4.1687 0.0 13.152

REPLICATE 5 1 0.0 0.3048 4R0.0 1

* BASKET BOTTOM ROW ARRAY ELEMENTS

UIIIT 130
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE O1N RIGHT - BOTTOM STACK'
ARRP-AY 1 -2.6314 -4.36E 13.15'
06BOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -1.1687 0.0 13.152
HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 0.3048 5RO.0 1
UNIT 131
COM='FUEL ARRAY WITH HALF OF 1/4 11. PLATE ON LEFT - BOTTOM STACK'
ARRAY 1 -3.9686 -4 .3688 13.152
CU0I0D 3 1 2P4.3688 DP4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 13.152
HOLE 4 4.1657 0.0 13.152
REPLICATE 0 1 0.0 0.3:46 4R0.0 1

COINSTRUCTION OF BASKET ROWS

UNIT 140
COM='2 SUIT ARRAY WITH 1/4 IN. PLATE ON TOP AND SIDES'
ARRAY 5 -6.0428 -4.3,68u 0.0
REPLICATE 5 1 360.3040 0.0 2R0.0 1

UNIT 141
C0OM=3 UNIT ARRPAY WITH REST OF 5/16 WEB'
ARRAY 6 -14.1738 -4.30565 .0
REPLICATE S 1 260.31SF 260.7112 2R0.0 1
UNIT 141

`0-=2_ UNIT ARPAY WITH 1/4 INl. PLATE ON BOTTOM AND SIDES'
APRAY 7 -9.6428 -4.3688 6.0
REPLICATE 5 1 280.3048 H.0 0.3048 260.0 1

BASKET UrIIT

UNIT 150
COM= '7 MTR ELEMENTS III THE LWT'
CYLIIIDER.Y 1 17.050R 73.152 0.0
HOLE 140 0.6 +.n44u9 0.0
HOLE 141 0 r.0 0.0 0.0
HOLE 142 ,.0 -9.4409 r).0
CYLItIDER 0 1 lUHl 73.152 -1.27
CYLINDER 5 1 31.4063 73.152 -1.27
CY'LINDER 5 1 36.5443 73.102 -1.27
CYLINDER 7 1 49.2443 73.152 -1.27
CYLIN1DER 5 1 49.6529 73.152 -1.27
CUEOID : 1 4P40.0029 73.152 -1.27

UrIITS 210 TO 250 ELEMENTS SHIFTED DOWN IN BASKET - NO FUEL Ill CENTER ROW

BASKET CENTER ROW ARRAY ELEMENTS

UIIIT 21]:
COi=' FI.EL PLATE ARRAY - PLATES IN 5/143 10. WEB CENTER'
CYLINDER 3 1 3.61 73.152 0.0
CYLINDER 1 1 4.127S 73.152 0.6
CUP01D 3 1 2P4,3688 _P4.388 R73.152 0.0
REPLICATE 1 2R0.3550 460.0 1

UN IT _11

COMl=' FUEL APF AT" PLATED 11 5/16 11. WEB RIGHT'
C'YLINDEB 3 1 3R1 73.102 0.0
CYLIHDER 11 4 .1275 73.152 6.0
CUBOID 3 i 4R4.3EHH 2F4.3668 73.152 0.0
PEPLICATE I 1 200.3000 4IR.0H 1
UNIT 212
C-11='FUEL ARRAY PLATES IN 5/16 IS. WEB LEFT'
CYLINDER R 1 3.1 7-.152 0.0
CYLINDER 13 1 4.127S 73.152 0.0

CIUOID 3 20P4.3668 'F4 .3688 72.152 '.0
REPLIC-TE 1 2R .0.35S 4P. 0 1

BASKET T) ROW BPPA" ELEMENTS
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UNIT 220

COM=' FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - TOP STACK'
ARR AY 11 -3.3314 -4.3688 0.0
CUBOIS 3 1 2P4.3680 2P4.3668 73.152 0.0
HOLE 6 -4.1067 0.0 0.6
HOLE S 4.1687 N.0 0.0
REPLICATE 5 1 0.3048 560.0 1
UNIT 221
CO=M'FUEL ARPAY WITH HALF OF 1/4 IN. PLATE OIl LEFT - TOP STACK'
SPRAY 11 -3.96eG -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 '1.0
HOLE H -4.1667 0.0 0,.0
HOLE 4 4.1167 0.H0 0.0
REPLICATE 5 1 0.0 0.3048 4R0.0 I

BASKET BOTTOM ROW ARPAY ELEMENTS

UNIT 230
COM20 FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
ARRPAY 11 -3.3314 -4.3688 0.0
CUBOID 3 1 2R4.3668 SF4.3668 73.152 2.0
HOLE p -4.1687 0.0 0.0
HOLE 8 4.1687 0.0 0.0
REPLICATE 5 1 0.3048 5RO.0 1
UNIT 231
CON-'FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
APRAH i11 -3.9686 -4.3686 0.0
CUBOIN 3 1 2P4.368H 2R4.3688 73.152 0.0
HOLE 8 -4.1687 0.0 0.0
HOLE 8 4.1687 0.C 0.0
REPLICATE 5 1 0.0 0.3048 4R0.0 I

CONSTRUCTION OF BASKET ROWS

UNIT 240
COM-2 UNIT ARRAY WITH 1/4 IN. PLATE 01 TOP AND SIDES'
ARRAY 12 -9.0428 -4.3688 0.0
REPLICATE 5 1 360.3048 N.H 260.0 1
UNIT 241
COM-3 UNIT ARRAY WITH REST OF 5/10 WEB'
ARRAY 13 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R'.3556 2R6.7112 260.0 1
UNIT 242
COM='2 UNIT ARRAY WITH 1/4 INl. PLATE O2 BOTTOM AND SIDES'
ARRAY 14 -9.0428 -4.3668 0.0

REPLICATE 5 1 260.3048 O. 0.03048 2RY.Y 1

: BASKET UNIIT

UNIT 200
COM- '7 NTR ELEMENTS Ill THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 240 0.0 +9.4486 0.0
HOLE 241 0.0 0.0 0.0
HOLE 242 0.0 -0.4486 0.0
CYLINDER 5 1 18.8913 73.152 -1.27
CfLINDER 6 1 33.4963 73.152 -1.27
CYLINDER 5 1 36.5443 73.152 -1.27
CYLINDER 7 1 49.2443 73.162 -1.27
CYLINDER 5 1 49.8539 73.152 -1.27
CUROIND 1 4R49.8539 73.152 -1.27

UNITS 310 TO 350 ELEMENTS SHIFTED UP IN NASKET - NO FUEL IN CENTER ROW

BASKET CENTER ROW ARRAY ELEMENTS

UNIT 310
COM-'FUEL PLATE ARRAY - PLATES IN 5/11 IN. WEE CENTER'

CYLINDER 3 1 3.81 73.152 0.5
CYLINDER 11 1 4.1275 73.152 0.0
CUTOID 3 1 2R4.3686 2R4.368 73.102 0.0
REPLICATE 5 1 260.3556 4R0.0 I
UNIT 311
CON-'FUEL AR PAY PLATES IN 5/10 IN. WEN RIGHT'
CYLINDER 3 1 3.81 73.152 0.0
CYLINDER 11 1 4.1275 72.152 0.0
CYBOID 3 1 2P4.266 204.3068 73. 1 r)Y
REPILICATE 5 1 200.3550 4PR.Y 1
UNIT 312
COM-'FUEL ARRAY PLATES INI 5/10 IN. WEE LEFT'
CYLINDER 3 1 2.81 73.112 0.0
CYfLINDER 11 1 4.1275 73.152- 0.0
CUBOID 3 1 2P4.3R68 2P4.3668 73.15- 20.[
PEPLICATE 5 1 2R0.3556 460.0 I

BASKET TOP ROW ARRAY ELEMENTS

UNIT 320
COM-'FUEL ARRAY WITH HALF OF 1/4 IN. PLATE Oil RIGHT - TOP STACK'
ARPAY 11 -3.3314 -4.2608 15.752

CUBOID 3 1 2P4.3606 2W4.36 73.152 0.0
HOLE 1 -4.1607 0.0 15.752
HOLE 6 4.1667 6.5 15.753
EEPLICATE 5 1 0.3048 560.0 1
UNIT 321
COM-'FUEL ARRAY WITH HALF OF 1/14 IN. PLATE ON LEFT - TOP STACK'
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ARRAY 11 -3.9686 -4.3688 15.752
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0

HOLE E -4.1687 0.0 15.752
HOLE H 4.1687 0.0 15.752
REPLICATE 5 1 0.0 0.3048 4RH.0 1

H BASKET BOTTOM HOW ARRAY ELEMENTS

UNIT 330
COM='FUEL APRAY WITH HALF OF 1/4 I11. PLATE 01 RIGHT - BOTTOM STACK'
AFPAi 11 -3.3314 -4.3680 15.752
CUR80D F 1 1P.3 8 2P4.3688 73.15: 0.0
HOLE 8 -4.1R7 0.0 15.752
HOLE a 4 .1F7 0.0 15.752
PEPLICATE 5 1 0. 046 5R0.0 1
HI]IT 331
CONFIEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'

.PRAYi 11 'Cr -4. 386 15.752
CUBOI[, 3 1 '54 .768 :84.3689 73.152 0.6
HOLE 8 -4.1C87 0.C 15.752
HOLE H 4.2c87 0.0 15.752
REPLICATE 5 1 0.0 0.3048 4R0.0 I

* CONSTRUCTION OF BASKET ROWS

UNIT 340
COM-I2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AND SIDES'
ARPAY 15 -9.0428 -4.3688 0.0
REPLICATE 5 1 3R0.3048 0.0 2RO.8 1
UNIT 341
COM-'3 UNIT ARRAY WITH REST OF 5/16 WEB'
ARRAY 16 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R0.3556 2R0.7112 260.0 1

UNIT 342
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM MID SIDES'
ARRiA 17 -9.0428 -4.3688 0.0
REPLICATE 5 1 2R0.3048 0.0 0.3048 2R0.0 1

BASKET UNIT

UIIIT 350
COM-'7 MTR ELEMENTS IN THE LWT'
CfLINDER 3 1 17.0500 73.152 0.0
HOLE 340 0.0 +8.4489 0.6
HOLE 341 6.6 0.6 6.0
HOLE 341 6.6 -q.4489 0.0
CYLINDER 8 1 16.8013 73.152 -1.27
CYLINDER 0 1 33.4963 73.153 -1.27
CYLINDER 5 1 36.5443 73.152 -1.27
CYLIIIDEP 7 1 46.2443 73.152 -1.27
CYLINDER 5 1 49.8539 73.152 -1.27

0UBOID 8 1 4P49.8539 73.152 -1.27

L-ASK LID AND BOTTOM STRUCTURE

UNIT 46CI
0OM='SIMPLIFIED LID STRUCTURE NAC-LWT'

C."LIIDER 5 1 36.5188 13.6775 -14.1351
CYLINDER H 1 49.8539 13.6775 -14.1351
CUBOID 8 1 4P49.8539 13.6775 -14.1351
UNIT 461
COM= 'SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 1 26.3525 2P3.81
CYLINDER 5 1 36.6188 +13.36 -12.7
CYLINDER 6 1 49.8539 +13.36 -13.7
CUBOID 8 1 4P49.8539 +13.36 -12.7
UNIT 462
COM='THIN TOP AND BOTTOM SHELL OF NEUTRON SHIELD - SUBTPACTED FROM LID MODEL'
RYLI NDEP 5 1 49.8539 (0.61 0.0
0R601D 6 I 4P49.6539 0.61 0.0

STACK OF BASKETS WITH CASK LID AND BOTTOM

CLOBAL UNIT 470
COM-'STACK OF r BASKETS IN CASK WITH LID AND BOTTOM'
A08P-, 4, -46.6536 -4.80539 0.0
ENID EOM
PEAE, ARRAY

ARPAYS FOR T'PE A BASKETS

FUEL ELEIIEHT PLATE ARRAY

A06=1 NUX=1 1iB'=23 NU1=1 FILL 3 31RI 2 E61D FILL

ARRA'S OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT BOTTOM OF OPENING

APA=2 0U8=2 NUY=1 1UZ1= FILL 20 21 END FILL

AP.,A=3 NU0-3 NUY=I NUZ=I FILL 12 10 11 END FILL
.YPA-4 0U0-2 NUY=1 NUZ=1 FILL 30 31 END FILL

ARHRAfS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT TOP OF OPENING

A (10=5 0UE=2 NUY=l NU-I= FILL I20 121 END FILL
A A-R HUU-3 NUY=1 NU%=1 FILL 112 110 111 END FILL
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APA=7 NUX=2 NUY=1 NUZ=I FILL 130 131 END FILL

ARRAYS FOR TYPE B BASKETS

.aRA-11 HUX-l1 NU0=23 NUZ=1 FILL 7 21P5 6 END FILL

* ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
* PLATES AT BOTTOM OF OPENING

ARA=12 =U:':2= NUYI -1U= FILL 320 221 EN1D FILL
AP.R=13 fUX=23 I=UY1 11U7=1 FILL 212 210 211 END FILL
APRA=14 I0U=2 >14U NU0=1 FILL 230 231 END FILL

* ARPAYS OF BASKET OPEIIINGS (TOP, MIDDLE, BOTTOM)
* PLATES AT TOP OF OPENING

AAF= 0 U110=2 1UY1= NUZ=I1 FILL 3-3 321 END FILL
APA-16 AU1-3 NUYO= NUZ=1 FILL 312 310 311 EIID FILL
APA-17 1,U10=2 NUY=1I NUZ=I FILL 230 331 END FILL

' APRAY OF BASKETS WITH LID AND BOTTOM

APRA,=40 IIUW2= NUY=1 0UZ=10 FILL 461 402 350 50 150 50 150 2510 46B 460 END FILL
END ARSAy
B AND BOUNDS ALL=MIS END BOUNDS
READ START NST=0 21SM=-Il7 SP=17 YSM=-17 YSP=17 ZSM=25 ZSP=475 END BOUNDS
REAN PLOT
TTL='2-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SC.=YES PIC=MAT LPI=10
UA=:-I.O VDII=-1.0 NAY=1500
NUL=-5.R YUL=5.0 ZUL=150.0
XLR=S.0 YLP,=-5.0 ZLB=150.0 END
TTL'.X-Y PLOT OF BASKET - FUEL ELEVATION'
U,<- -1.0 VDN=-I.0 INAY.= 1500
XUL--17.0 YUL=17.0 ZUL=50.0
XLP=17.0 YLR=-17.0 ZLR=50.0 END
TTL='2-0 PLOT OF BASKET - FUEL ELEVATION - MIDDLE BASKET'
UAX- 1.0 VDN=-1.0 N1A0)=1500
XUL=-17.0 YUL=17.0 ZUL=150.S
KSLP17.0 YLR--17.0 ZLR=150.0 END
TTL 'X-Y PLOT OF CASK - FUEL ELEVATION'

UNA.: I.0 VDN=-1.0 1A'=1500
XUL--60.0 fUL=L55.0 ZUL=150.0
WLR-65.0 YLR=-I5.0 ZLB=150.0 END
TTL 'Y-Z (X50) PLOT OF MIDDLE BASKET - CENTER SECTION'
VAx.-I I O WDNI . 0

XUL=O.0 YUL -5-0 CUL=i55.0
L 0 L=5 5.0 ZLR=1S0.0 END

TTL'- ", =0 PLOT OF MIPDLE BASKET - CENTER FUEL ELEMENT'

XULVA.0 YI-NSUL -5.0 ZUL=10.S
:LR-0.0 YLP= 5.0 ZL R=100.5 EIID
TTL='Y-Z -- 2) PLOT OF MIDDLE BASKET'
VA.- 1 .5 WD5 =- 1 0

UL=-2.0 YUL -15.O NUL=-10
O YLR=15.0 ZLR=100.0S END

TTL-'-Z ' ' =-2) PLOT OF CASK - R=17.0'
LPI-5 Ah.X= 1000
VA. I . I0 WDI -1 0

oUL--2.0 iUL-17.0 ZUL-503.0
XLk- -. 0 YLR-17-0 ZLS=-1.0 END
TTL- -Z (1 .2) PLOT OF CASK - P=51.0'
V.':-=I .0 0WD"=-I . 0
20UL=-2.0 "UL=--5.0 ZUL=503.0
XLR=-2.S YLR-S 1.0 ZLB=-1.0 END
END PLOT
END DATA
ElID
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6.6.15 PWR MOX Fuel Rods

This section contains truncated sample output files from the evaluation of MOX fuel rods in the

NAC-LWT cask. The output files are shown in Figure 6.6.15-1 (MOX Services fuel

composition in a hexagonal pitch) and Figure 6.6.15-2 (hexagonal pitch 24 1Pu fuel composition).

Included as Figure 6.6.15-3 is the MOX Services fuel composition case containing a square pitch

rod lattice (3.8 cm pitch).
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Figure 6.6.15-1 Hexagonal Pitch MOX Rods- MOX Services Fuel Composition

Thread Name & Version = MCNPS_RSICC, 1.2"

i I_ I , I l

This program was prepared by the Regents of the University of I
ICalifornia at Los Alamos National Laboratory (the University) under I
I contract number W-7405-EHG-36 with the U.S. Department of Energy I
I(DoE). The University has certain rights in the program pursuant tol
I the contract and the program should not be copied or distributed I

outside your organization. All rights in the program arc reserved I

lby the DoE and the University. Neither the U.S. Government nor the I
I University makes any warranty, express or implied, or assumes any I
I liability or responsibility for the use of this software. I
------ --------------------------------------

lmcnp versoos 5 td=06212004 1015/07 21:01:56
'.. ... - ... . ..... probid = 10/25/07 21:05:56

name=MSDAc_ NACCoCclO. 0_gO.00_eO.00_dU.0l1cm HP_36mm inp host=amdengl-itl45F

I- NAC-LWT Cask - MON Efperiments - Accident Transport Conditions
2- C
3- C EXCEL File Version: v2.00
4- C Pun Version: v2.Ol
5- C
6- C Fissile Material Type: MON Services
7- C Rod Interior Void Moderator Density: ).998'2 g/cc
8- C Canoster Interior Moderator Density: 0.99K2 g/cc
9- C Canister to Cask Gap Moderator Density: 0.000 g/rc

10- C Cask Exterior Moderator Density: 0.9001 g/cc
11- C Bousdary Conditoon / Distance: Reflected / 0.0l cm
12- C
13- C Fuel Rod Pitch: 3.6 cm
14- C Fuel Rod Pitch Cofiguration: Hexagonal
15- C Number of Rods: 16
16- C
17- C Base Fuel Parameters: NACCoC
18- C
19- C Cells - Fuel Rod - NACCoC
20- 1 1 -1:.51 -l a=3 0 Fuel
21- 2 2 -9'2 -2 +1 u 0 Plenem5 + Fuel to Clad Gap

22- 3 3 -6.56 -3 e2 u=3 S Clad + End Plugs

23- 4 4 -0.99'2 e3 u=3 0 Outside Fuel Rod
24- C If Reds - hexagonal Pitch
215- 10 4 -0.9982 -10

16- *trcl=( .:-000 - l.5588 0.0000 I
27- lat=2 u=2 fili=-7:6 -5-5 0:0
28- 2 2 2 2 2 2 2222
29- 2 2 2 2 2 2 2 2 2

31- 2 2222222-222
2'2 3 + - -31- 2 2 2 2 2 3 3 3 2 2

32- 2 2 3 3 3 22 2
34- 2222233333 22
34- 22222 333222222
35- 2 2' 2 233 2 2 2

36- 2 2 2 2 2 2

37- 222222
38- '2 2 2 2 2 2 z 2 1 2
39- C PWR Basket - Cells
40- 20 4 -" 9982 -21 0 fll= u=I $ Rod Array Container

41- 2 O 5 -0.0001 +20 -21 uel $ Basket Cavity
42- 22 7 -2.7020 -22 1 ul S Basket Body

O2 5 -0.0001 +22 u=1 $ outside
II- C cells - LWT Cask Accident Conditions

4- 40 8 -11.344 -43 U=e B BotPb

46- 41 5 -0.0021 -42 fill=a u-0 $ Cav:ty
4 7- 42 9 q-7.q400 -41 +4 a u_ 5 Bottom
48- 43 9 -7.9400 -40 +41 +45 +48 e42 u=( $ OuDerShell

49- 44 9-7.0400 -44 +47 +42 u=0 $ InnerShellTaper
50- 45 --7.0400 -4r +40 u=O S ]nerShell
51- 46 8 -11.344 -47 +4e u5U $ Lead

52- 47 8 -11.344 -45 +44 +47 u=0 S LeadTaper
53- 41 U --40 .47 u=+1 $ LU adsp
54- 49 6 -0.0001 -49 +40 u=o $ Gap to Poflector
55- 0 0 +49 u=O Boundary
5c-
57- c Surfaces - Fuel Faod - iAoC
58- 1 RCC 0.0000 0.0000 10.5)07 0.0000 0.0(000 3820.4900 0.47+l S Fuel pellet stack

59- PIC 0.00F 0.0000 .30 0000 0.'000 4109.4227 1'.4876 $ Annulus + Plenum
- RC 0•.20C' 000 060 E 0 i u0 0) . 0000 412.8 C 9 5588 $ Clad + End-Caps

r]- Surfaces - Pitch -ACCeC
,- 10 R.HP ].080C ' 0.0000 1 .000 0 n O.00 8.0000 454.1-2 .8000 0.0000 0. 0000 $ Lattice

BW Easket - Doria es
6 2 RPB -7.4140 7V448 -7.4140 7.4148 0.0000 452. 200 - Array Container

G5- 211 RPP -11.2713 123 1.2713 0.0900 452.1)00 S Basket Opening

P-r2C oo o'I" It :0':ll +:'":: 0000.'I 0 00 402.1: 16.r351 $ Basket Outer Bod,
07- C Surfaces - LWT Cask Accdeat Conditions
48- 40 RCC 0.0000 0.9000 -2n.k700 0 .0000 0.O-O 507.2100 30.019 0 Lwt hedy

G0- 41 PCC 0.00000.000I -- 2067000.0000I020020.2700 30.1101 51 Ettom
70- 42 -RCC 0.'00)0 00.00007 0.000 0.0000 .011000 450a2(10 14.9:03 S Cavity
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71-
72-
73-
.74-
75-
76-
77-
78-
79-

81-
82-
83-

64-
85-
86-
87-
88-
19-
q50-

91-
02-

93-
94-

95-
96 -

97-
98-

100-
101-
102-
10]3-
104-
105-
106-
107 -
108-
109-
110-
111-
11'-
113-
114-
115-
116-

warning.
117-
116-
il9-

warning.

12-
121-.3-

Io4-
1 5u -

16-
17-

108-
129-
130-

131-
132-

warning.
033-
134-
125-
136-
137-
138-
139-

140-

141-

142-
143-
141-

145-
146-
147-
146-
149-
150-
151-
I52-

153-
154-
101-
156-
157-
158-
159-

1soucerC

43 RCC 0.0000 OOLt' -17.7600 0.0000 0.0000 7.6200 26.3525 5 Bottom gamma shield
44 RC, 0.0000 0.0000 0.0000 0.0000 0.0000 444.5000 20.1740 S Lead id - taper
45 0CC 0.0000 0.000'1 0.0000 0.000 0.00100 044.5000 31.5706 $ Lead ad - taper
40 0,C 0.,000 0.0000 13.8176 0.0000 0000 410.0040 10.0103 $ Lead id
47 PCC 0.0000 0.0000 13.8176 0.0000 0.0000 416.0646 33.3271 $ Lead ad
40 OCt 0.0000 0.0000 11.8176 0.0000 0.0000 410.0640 33.4"45 $ Lead gap
*40 RPP -36.5289 36.5289 -36.5205 36.528q -26.6800 460.7050 1 Container

c Materials List

C 1M0:4 Material Composition Fuel
ml 92235 -5.6904E-03

92338 -8.0851E-01
94238 -3.3724E-05
94239 -6.4076E-02
94240 -3.03508-03
94241 -2. 6900E-04
94242 -3.3724E-05

8016 -1. 135E-01
C Rod Interior Void Material
i2 1001 2

8016 1
mt2 ltr. Ol
c Clad Material
m3 26054 -7.063E-05 24050 -4.179E-05 7014 -4.980E-04

26056 -1.14E8-03 24052 -8.270E-04 7015 -1.981E-06
2057 -2. 7028-0E 24053 -. 673E-OS
36058 -3.631E-06 24054 -3.448E-05
0000 -9. 8238-01 50000 -1.500E-02

C Canister Interior Non-Fuel Space
.4 1001 2

8016 1
mt4 1.tr.Ol
C Canister to Cask Gap Material
m5 1001 2

8016 1
mt5 Iswtr Ol
C Cask Exterior Material
m6 1001 2

8016 1
mt6 Iwtr.Ol
c Aluminum
m

7 
13027 -I.000E+00

C Water/Glycol
mllO 1001 -1.03651E-01

material 10 Is not used in the problem.
8016 -6.756198-01
6000 -2.20730E-01

mtlO lwtr.Ol
material 10 is not used in the problem.

a Lead
m8 82206 -2.534E-01

82207 -2.207E-01
82208 -5.259E-01

c SS304
m9 24050 -7.939E-03 26054 -3.927E-02

24052 -1.590E-01 26065 -0.307E-
24053 -1.:300-02 20057 -1.5508-
24054 -4.652E-03 26018 -2.0190-

28064 -9.623E-04
25055 -2.000E-02

C Aluminum Honeycomb Impact Limiter
m51 13027 -I.0

material 15 is not used in the problem.
C Mode
made n
C Cell Importances

imp:n 1 18r 0
C
C Criticality Controls
kcode 1000 0.80 30 530
C
C Startang Source Definition
sdef celi=41:20:l0:i

erg=dl
pos=0 0 10.5207
rad=d2
ans=0 0 1
eet=d3

28058 -6.384E-02
01 28060 -2.543E-02
02 28001 -1.104E-03
03 2H062 -3.639E-03

spl -3
si2 0.0000 0.4781
sp

2 
-21 1

si3 0.0000 389.8000

Sp
3 

0 1
C Print Control
print
C Random Number Generator
rand gen=2 seed=190734863291-5 ntrsde=152917 hist-I
c
C Rotation Matriy
.T61 0.0 0.0 0.0 -30 00 90 -120 -30 90 90 00D 0 o :-rotatson -30 degrees

prast table 10

values of defaulted or explicitly defined sourac variables
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Sul .O0000E+00
tme 0., ,0000E00

d iI isotropic
p .00000C ..0000+01u ].0521E+11
X 11. O000E 0 )
y O.('0000E+00
z 1). •I0000E 00
axs u.0000E00 0.0O000E+000 1.0000E+00
vc 0).oo000E+00 0. 00100OE00 0. 0000E+00

CcC 0.(0 0 0 ¢ + 00
nm ,. r,(,I010+E00

a r a u0.000 o I 00
wgt 1 0 O0OE+00
elf 1.(, 0000E-02
par 0 O000E+00
tr (o000E+O00

probability distribution 1 for source variable erg
energy function 3: watt (fission) spectrum (endf law 10)

f(en)=rc*espl-e/a) sinh(sqrt (be))
a = 9.6500E-01 b = 2.29000+00 c - 4.5270E-01

the mean of source distribution 1 is 1.9806E+00

probability distribution 2 for source variable red
power law 21: f-) =c'abn (x) 1: 1: - 1. O000+00

probability distribution 3 for source variable eo-ut
unbiased histogram distribution

source source cumulative probability
entry value probability of bin

1 0.00000E0+0 0.000000E+0 0 0.0 00 00E+0
3.89809E+ 0 .0000000E+00 1. 0000000E+0

the mean of source distribution 3 is 1.94q4E+02

order of sampling source varuables.
eel aus rad ent pos erg toe

comment, total fission nubar data are being used.

smaterial composition

the sum of the fractions of material 2 was 3.000000E000

the sum of the fractions of material 3 was 1.000050E000

the sum of the fractions of material 4 was 3.000000E+00

the sum of the fractions of material 0 was 3.0:I00000E+00

the sum of the fractions of material was 3.0000000E00

the sum of the fractions of material 9 was 9.999753E-01

material
number component noclide, atom fraction

O 02235, 2.18414E-03 92230, 3.05920E-01

94240, 1.138009-03 94241, 1.00815E-04
- 1001, 6.66667E-01 0010, 3.33333E-01

associated thermal s(a,b) data sets: lwtr.Olc
3 :,054, 1.134 E -04 24050I, 7.2600E:-0

24052, 1.4 9740-03 7015 1 203r9E-05
2051, 0.711470-00 1404, 4 13 0"C-,5

4 1001, C.6"070E-011 41", 3.33333E-1
associated thermal s(a,b) daot sets: loti.0,

5 1001, 9.06667E-i01 80010 3.33333E-01
associated thermal s(ab) data sets: ltr. OlL

6 0091, 6.60070E-01 8016, 3.33333E-00

associated thermal s(a,b) data sets: wrlt
7 13007, 1 . 0I00000 00
P 02206, 2.540020-01 02207, .0A7E -01
0 24010, E.7907E-103 C6054, 4 ,, 43-02

20002 . 31511-E 01 28060, 2.34-73E-02

301, 1.202E 03 4054, 4.76985E-03
204, 8. 3'505E-0 4 25055, 2.01337E-02

Imaterial
nsmber component nuclide, mass fraction

1 .0235, 5.C99.6E-. 3 38, 0.01504E-01
942<4, 3.aD35SE 1,,5E-03 41, 2.097000-04

- l01:1, 1C11-10, 8.88085E0-01
3 2"o054, 7.02"5Of 240:50, 4.17879E-05

"405" 9' 3 9 58- 0 0 7015, 1.98090E-06
2058 "3.60n-06 0 "4004, 2.44788E-05

4 1001, 1.9151E-01 8010, 0.89085E-01
5 10:e , .11EE- 0 1 8016 ., 0.889:5E9-01

print table 40

94238, 1. 27607E-05
94242, ].25403E-05

7014, 3.24139E-03
26057, 4 .2542E-05
40000, 8914360-01

022098, 5.24050E-01
18051, 0.004100-02

240153, 1.92010E-02
2 1958, 1.q2741E-03

94238, 3.77237E-00
04242, 3.372.70-105

7014, 4.97075E-04
C0157, 2.70108E-05

40000, 9.82251E-01

q4239, 2.41437E-02
R1016, 6.96481E-01

360569 1.97224E-03

24053, 66.5E32)-04
50000n, 1.15160E-02

24002, 1. 6903000:-01
200017,1].459010-02

26002, 3.24982E-03

print table 40

04230, 6.40755E0-2
0010, 1.103400-1r

20056, 1.14604E-03
20053, 9.07251E-05
50000. 1.499020-2U
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6

9

1001,
13027,
8223i06,
24750,
27007,
27071,
38704,

1.1115E-Ol
1.700000E+7
2.53400E-01
7. 93920E-0,
6.37716E-05
1. 12403E-03
5. 7232-4E-04

8016, 8.88085E-01

82207, 2. 2C070.1 E
26054, 3.9271UE-72
27060, 2.54306E-02
24754, 4 .6531E-03
25755, 2. C'075E-,2

82270 0, 52l59E-0l
26054, 6.38416E-02
24053, 1.358365-02
20058, 2. 1905E-03

24552, 1.59004E-01
26057, 1 .502014E-02
28072, 3. ,3-09E0-r3

warning. 6 materials had unnormalized tractions. print table 40.
.cell volumes and masses print table 50

cell atom
density

gram input calculated
density VOlauie volihns

reason volumne
mass pieces not calculated

1
2

13

4
5
6
7

58

19

10

13
14
1 5

1 7
1 8
1 9
2n

1
2
3
4

10
20

23
40
41
42
43
44

45
48
4 7
48

49
50

7.056636-02
1.001286-01
4.33411E-02

1.00128E-71

1.00128E-01
1.00128E-01
1.00309E-05
6.03063E-02
1.00309E-05
3.29629E-02
1.00309E-05

864 586E0-0
8.6458 6 _-42
8.64586E-02
8.64586E-52

3.29629E-02
3.29629E-02
0.00005E+05
1.0(1306E-05
0. 0000E+00

1.055506+01
9.98200E-01
6.56000E+00

.2776'E-01
9.96200E-01
9.98200E-01

2 .7 021010E+ 70
1.00000E-04
1.13440E601
1.00006E-04
7.940UOE+50
7. 9 40 00E+00
7. 940 0oOE+00
7. 94 0006E+00
1.134404+01
1.13440E+01
0. 00000E+O0
1.50000E-04
0.000,0±E+00

0. 00000E7,01
0. (000UE+00

.00000 E + 00
0. 00050)E00
0. 000006E-00
0). 050E+0+00

0. 000±E+00

O.0O0080E+O00.O00006E+0
0. 00000E+00
0. 00000E+00

0. 00000E+00
0. 0001,0E+00

0. O00)0E+00
0. 000006E+00

0. 00000E+00

7. 000)OE+O0

2.79982E+02
2.58267E+ 01
9.818303E+01
C 0.0000E+00

5.09690E+03
9.94289E+04
1.30324E+05

0. 50000+E00

1.66245E+04
4.09828E+05
9.51154E+04

4.53784E+05
1.02842E+04
9.04480E+004

-.86269E+05
5.13461E+04
1.201 86E+04
7.700506+07

0.00006E+O0

2.95521E+03
2.57802E+01
6.44086E+02

5. 1187736 + )'3

9. 92499E+ 04
1.30324E+01
,. 06000+07E0

+ -. OOOOOE4 00
1.88588E+05
4.09827E+01
7.552176+u5
3. 60304E + 06
8.16563E+04
7.181C65E05
1.11880E+07
5. 824706+05
0.000006E+00
0. o00U0E+00
0.00000E+00

0

0
0

j
0

infinite

asymmetri,:
infinite

s•rý+Letruc
infinite

warning. 2 cells appear to consist of more than one piece.
Isurface areas print table 50

3
4

10
ii

12
14
15
16
17
16
19

20

21
23

24
25
26
27

30
31
32
33
37
41
42
43
49
53
54
55
57
58
61
65
66
'7
69

73
77

70

79
80
81
I2
84
85
80

87
88
89

icells

surface input
are.

1.1 0.00000E+00
1. 0.00006E+00
1.3 0.07000E+00
2.1 0.000006+00
2.3 0.00000E+00
2.3 0.00000±E00
3.1 0.500006+00
3.2 0.000006+00
3.3 0.O0000E+00

10.1 0.00000E+00
10.2 0.00000E+00
10.3 0.000006E+O0
10.4 0.00000E+00
10.5 0.00000E+00
10.6 0.00070E+Oil
10.7 0.000006E+

10.8 0.00006±E+00
20.1 0.00000E+00
20.2 0.000006+50
20.3 0.50u000E+00

20.4 0.00000E+00
27.5 0.00000+E00
2). 6 0.00000E+00
21.1 0.000056+00O
21.2 0.00000E+00

21.3 0. 0t1'O-E+',
21.4 0.00000E+00
22.1 O.00006E+00
47.1 0.00000±E00
40.2 0.00000±E00
40.3 0.O0000E+00
42.1 0.O00006E+0
43.1 0.0 0000E+00
43.2 0.0007]06+07

43.3 0.00000+E50
44.1 0.00000E500
44 .2 0.000060E+00
45.1 0.000)06E+00
46.1 O.O0000E+00
46.2 0.05000E+00
40.3 0.00000-+00
47.1 0.00000E+00
48.1 O.O0000+E00
49.1 0.00000E+07

49.2 0.00707E+00
45.3 0.05000E+00
49.4 0. 00000E+00
49.5 0. +OE(10067+
49.0 , . O0)c 0 E+r0

10010.1 0.00006E+00
10010.2 O.00000E+00
10010.3 0.00000)7E÷0
10010.4 O.00OOOE7+0
10010.5 0.000506E00
10010.6 r .000006-00

calculated
area

1.17123E+03
7.181046-01
7.151046-01

1.25434E+03
7.46825E-01
7.4E925E-01
1.441936+n3
9. 809861-01
9.60986E 8 -05
0. 00005E+00
7.700706O+70
0. 00(100E+O0

0.00000E+00
0.O00006E+00

0. 117i0+7
1.12237E+01
1.12237E+01
6.70476E6+3
6. 7047 96E+03
6.70476E+03
6.70476E+03
0.0707060+77
0.700706E-7
1.010206±04
1.01920E+04

1.019276±4E+1
1.01920E7+4
4.78244E+04
,.16417E+05
4.187+26+73

4.18972E+03
4.82539E+04
1.23170E+7)3
2.11b9E+03
2.1b5 69E+03
3. 50295E+02

2.20013E6-6
5. 48652-E+7
4.953006E04
2.611736-03
2.61173E+7C

8 . 7 -1 6 E " I4
0.76515E604
3. 706046E19)
3.70084E6i04
2.70084E+04
3.70604E+04

5.33744E+01
5.33744E603
9.4387,1E+02
9.4387 E.029. 4 30q7 16 02,-9. 4 3 -71E+ 02

9.43-71E+02
9.430716+02
9.430716+72

reason area
not .-aIc u lated

not

not
no+t
not
not

a boundary
a boundary
a boundary
" boundary
" boundary
a boundary

asymmetric
as.,-atr-c

print table C0
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atom gram
cell mat density density volume

neutron
mass pieces importance

10

3
4

15

7

10
1 4

15

20

3

4

21
21

23
40
41

42
43

44
45
46
47
48
49
5')

1 7 05663E-02
-s 1 001255-ci

3 4.33411E-62
4s 1.00128E-61
4s 1.00128E:01
Is 1 . 1 28E05 ll
5s 1 Cu03u9E-05
7 6 0306 '6E-'-
5s 1 00309E- 05
H 3 . '96G29E-0I"

9 9.64586E-02
6 0.54586E-02
9 .l54556E-U0
9 8.14585E- 0
0 3.29629E- 0
8 3.296'29E-02

0 (.000056+00
6s l.00309E-0j5
0 0.00000E+00

1.05550E561 7995026-02 2.55521E+53
. I04 E-01 5627E6 01 2.57802E(01

r6.5000E+ 0 9.81'31E+01 4.4 4006E+02
9. 9O00E- 01 0. 00)006-00 0. 000006+0

9.gS0 0E-51 5 09600E+03 5.00773E+03
l. ct00 9.942096I04 0.2 q 499+0n4

1 006 0E-+4 1.30314E+05 1.30324E+101
2.56-0E+00. 060000EýO0 0.00005E÷00
1 .0000E-04 0 000) (E+ 00 .0OOOOE+00

1 134406E+ 1.60245-E04 1.06506+5
1.0+500E-04 4.098266+05 4.09862E+01
7.940506E+0 9.5154E604 7.55216E+05
7.94 00E060 4.53784E+05 3.603046+06
7.040006+05 1.02042E+04 0.16506E+54
7.94506E+00 9.04409E604 7. 8165E+05
1.13440E+C1 9.86269E0-5 1.118826E07
1.13440'E01 5.1346-E+04 5.02470E+05
0.00000600 1.320016+03 0. 0000nE+00
I.00000E-04 0.00000E+00 0.00000E+00
0.00000E+0 E 0.00000E+O0 0.00000E+00

0
0

0

0

0
0

11000E+1O1.0000E+00
1.0000E600
1.050-E+00
1.0OOOE+00

1.00006+50
1. 00006+500I .,- 00(106+no

1.0000E+00
1.0000E+00

1. O000E5+0
1.00506E+0

1.0000E+00

1.0000E+50
1.0000E+O0

S. 00006+00
1.0000E+00
0. OO0E+ Ou

total 2.36097E+06 1.72254E+07
isurfaces

surface trans type surface coefficients

print table 70

1.1
1.2

1.3

2.1

2.3
3

3.3

3.

10
10.1
10.2

In. 3

10.4
10.5
i10.6
50.7
10.8

2'n

2 0 4
20.1

20 S

4

4 1

44-45
40.1
43
40.1

404. 1
42.3

47.1

46

40.7

451

15I(I

42

43

4 q4

4,5
4.1

11
1
1
1
1

i
1
1
I

rcc
cz
pz

Ptprcc
c z
pz

p-c

P

rhp
Pu

p
P

P
p
p
Pt

rpp

p:-

P
P

P

p

Pt

P

pz

P

rpp
P
p
P

Pt

p

Pt

Pt

p

prot

Pu

P

rcc

63

rCC
C z

pz

Pt

prcc

rcc

cz
rcc

pz

rcc

c z

pz

p:

,2 z

prpp

4. 781000OE-01
4 .04o10705+02
0. 0500006E+00

4 .876000E-01
4.1582170E+02
5.000000E+O00

5. 5880000iE-0
4 .169020602+U
5. O0000050E+00

1i. 4004,00E+00
-1. 0000000E+00

O. O00005006-+0

-5. 000000-0E-1

-5 . 000'3000E-0 1
5. 0000006E-5I
4. 5312000E+02
0. 0000000E+00

0. 6602540E-01
-5.6602540E-01
-5. n000006E-01
5 . 00000n00E- 01
4 .5212000E+02
0. 000SFOOSEe (0

S. 6602540E-01
-. 6602540E-01
-5. 0'0500000-0 1
5. 0505005E-01

1.6835120E+01

3. 6518500E+01
4.8055500E+02
(3. 00000i0E+00

1.6985630E+01

2.635210E+601
-1.0160056E+01

0.00100(E +00

2. 01740046.E+01
4.445000OE+02

3. 159700E+01

1. 8910300E+01
4 .30652406+52
0]. ,0,000(000E+ 00

3.3327156E+01

3.3 4 04506+01

3.6528900E+01
-1.05000O006+05
3.5520'0006+01
0. 00000006+00

4. 807500E5+02
0(. 50010 01100E+00

0. 0050056E+00
8.6602540E-01

-8.66025406-01

.6.602540E-01
-8.6602540E-01

0.O55000006E+0

5.0000000E-01

-5 .0000000E-01
8.6602540E-01

-0.6602540E-01

0.0000000E+00

-5.000000E-01
8.5602540E601

-9.6602540E-01

0. OOiOOOE+00
0.0000000E+00
0O. 000000E+00
0.0l00000E+00
O.Oi00000OE+00

-1.0000000E+00

0.O0000000E+05
0.0000006E+00

0.050500011E+00
0.0000006E+00

-1. O0000006E+00

0.0000000E+00

0O. OOOOOOE+O0
0. 000000E+ ÷00
0. 05000006+00

0.0000000E+50 -1.5000000EO0

0.0000006E+00 -1.0000000E+00

0.0000000E+00 -1.0000000E+00

-1.0520750E+01

-6.3990000E+00

-5.0800000E+00

1.8000000E+00
1.8000000E+00
1.8000000E+00
1.800505E6+00
1.8000000E+00

1.0000000E+50

7.41480006E00
7.4148006E+00
7.4148005+,0O
7.41480005-00

5.0000006E+00

1.1271306E+C1
1.12713006+01
1.1271300E601
1. 1271300E+01

2. 667000OE+010. 0+00056E+ 05 -1.- 0000000+E00

0.0000000E+00 -1. 100000)E+00

0. 0005 0010E+ 00 -1. 05500006E+00

1.7780000E+01

-1. 38176(6E+01

refl.refl
ref .

refl.

refl.

0. 00'0000E56+i

-1 . L1000500E6+00

n. o050050E+ C5

0.0000000E+00

0 050006-+0

-1 .50000000 E :+ (11

3.6528900E+01

3.65289056E+1

2. 6680C500E+051
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84 10010.1
05 10n110.2
66 10020.3

87 10010.4
68 100I10.1

89 103010.6
identical surfaces

1001 F-:
1001 p
1001 p

1001 p'
1:01 p

1001 p

21. 70000OE00
-1. OOuOOOEOOKuO

5. 0000000K-01
-51. 00050000K-O1

-5. o '00 "0 KE- 1
5. 000000K-Ol

O. O0000010E00
0. 660,540K-1l

-8. -602540K-O1
0. 665f. 54 0K-0

-0. 0600540E-Ol

0. O0O00l00E+000. OOOOOOOE+00
0. 000000E0 + 00

O. UOoooooEo00
0. OOOO0 0,-,00

q. OOO0OOOE-01
9. 003062E-C1

3.9C 1000-4 K 00

3.5,99C04E1O0

print table 70

master surface identical surfaces

10.7

10.0
20.1
20.0

40.1
40.3

44.2
46.2
4(.3

1001 . 7

21.1
21 .0

41.1
411.3

45.2
47.2
13.3

22.2 42.2
22.3 41.2 42.3 44.3 45.3

48.2
40.3

surface coefficients for identical surfaces not used.

surface trans type surface coefficients

90
91
34
38
50
35
39
46
51
59
63
45
47
62
70
74
71
75

cell

10010.7 1001 pz 4.5312000E+02
10010.6 1uOI p 0. 000000E0O60 0.OOOOOOOEOO -1.0(

21.1 1 p- 4. 5212000E+02
22.2 pc 4.5213000E+02
42.3 pc 4.52120006E02
21.6 1 p 0.OOOOOOOEOO0 n.O.O00OOOOO0 -1.0'
22.3 p 0.OOOOOOOE0 0.00500000E+00 -1.01
41.2 pz 0. OOOnEOO u1O
42.3 p 0.000_OOEK+00 0.00000000E+0 -1.00
44.3 p 0. 00n0000E±00 ..u000') 00E+- -1 . 0(
41.3 p 0.00000006±00 0.OOOOOOOK+00 -1.01

41.1 cz 3.c5l8l90 lE+,1
41.3 p 0.000000OE+00 0. 0000000KE00 -1.01
40.2 pz 4.4450 00 O '+02
47.2 pz 4.3106241K+(02
48.2 pc 4.3068240E+02
47.3 p 0. 000000+1O 00 4. 0.0,1,1 E0 -i.000
48.3 p 0.Ol0000KOOE0 0.00000006+00 -1.04

temperatures in mev for the free-gas thermal neutron treatment.

O0000E600 1.0000006E400

,00000E+00 0. 0000080E+00
iOOOOOE+OO :J:000"U,,EOO+

0OOOOOE00 0. OOOOOOE+O0O
000000E+00 n. 0100000E+00
000000E+00 0. 0000000E+00

',0000E+00 2.6670000o1E+

10000'E+00 -1.36176,0E+01

'00000+E00 -1.3017600E+01

print table 72

all non-zero importance cells with materials have a temperature for thermal neutrons of 2.5300E-08 mev.

Random Number Generator = 2
fandom Number Send = 1907349h328125
Random Number Multiplier = 921q741426499971445
*.Random Number Adder I
Random Number Bits Used = 63
Random Number Stride .1152917

5 warning messages so far.
lphysical constants print table 98

name

huge
pie

euler
avogad

ancut
avgdn
slite

plan cO
fscon

gpt(1)
.jpt13)

value description

1. OOOO50IO000K-E+36

3.141592653589nE+t00
5.77 1566490153E-61

.02204 34469282E÷2

1..l00664 670000E600
5. 7,3109000OcUE-01
2.99792500010000E02
4.135732' 0OOOE-13
1 . 37039300000E0KE2
9. 395810000OOOK±E+02
5. I100800uOnLOo UK-ll

infinity
Pi
euler constant
avogadro humber (molecules/mole)
neutron mass (au)
avocadro number/neutron mass (1.e-24*molecules/mole/amu)
speed of light (cm/shake)
planch constant (mev shale)
inmerse fine structure counsant h'c/(2"p~e"2)
neutron mass (mev)
eleztror, asa s (mev)

fission q-values: nuclide
9(232
92233
92235
92237
032239

93227
94239
04241
04213

c5 2 42
96242

other

q (mev)
171.01

180.09
1801.40

160.40
103.607

189.44
109.00

110. 54
100. 49

100. 00

nuclide
91233
922 ]4
"2236
922 3

92240
94230
94240

94242
05241
00243

c0244

l(mev)
]7...57
179.45
179.50
1e1.31
180.40
106. '3
000.39

185.918

190.25
10'). 40

he following compilation options were used:

cheep
dec
plot
mcplot
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:-:lib

default daoapath: C:\Program Files\LANL\MCNPDATA

C: \Progra-lkLAIJL\MCNPdata
l'rens-seties tables

table length

print table 100

1001 O.2c
7014.C

80 6 62C
130 u.2

24050. 62C

2405'2.62c
24L054.2 c

25855.62'

2(054.62C
26,05F. 2¢

26057 6.c
.6056. 62c

_6060. 62c
28061. E2-

68062. 6LC
20]64. 62c

5202
67462

17 0541
175540

191445
174773
147206
132737
114065
142370

146842
47520

225403
156300
1 1032

104366
07689

tables free file actaa

1-h-1 at 293.06 from endf-va.8 njoy99.50
7 -n- 14 ot 203.6 froem endr- i.8 njoy99.50

a-16 at 203.6 tfrom endf- vi. njoy99.5v
13-a -2 7 at 207.6K from endfv.8 njo6 y9 9.50
24-er-50 at 293.66 from endf-vi.8 njoy99.50
3-a at 213.00 froe endr-vlt . njoy99.50
4 - r-51 at 293.66 from endf-vs.8 njoy99.50

2 4-cr-54 at 2q3.6 from endf-vi.8 njoyl9.50
15-mn-55 at 203.60 from edf/b-vi .8 njoy99.50
.6-fe-54 at 293.6K from endf-vi.8 neoy99.50

f0 fe-86 at 293.6K from endf-vi.8 6Ioy99.50
26-fe-57 at 293.6K froe endf-vi.8 njoy99.50
20-te-5 at 203.06} from endf-vi.8 n3oy99.50
26-c1-5 at 203.6K from endf-vi.8 njoy99.50
28-no-O0 at 293.6K from endf-vi.8 n0y799.50
28-ni-61 at 293.66 from endf-vi.8 njoy99.50
28-ei-62 at 203.6K from endf-vi.8 njoy9.50
2t-ni-64 at 293.6K tree endf-vi.6 njey99.5l

tables from file endf66a

7
-n-15 at 293.66 from endf-vo.0 njoy99.50

mat 145
mat 7'5

mat 635
maL1375
mat2425
mat243]
mat2434
mat2437
mat255
mat2625
mat2631
mat2634
mat2637
mat2825
mat2831
mat2834
.at2e3'7
mat2843

12!/o51/0112/05/01

12/01/21

12/120/01
12/20/01
12/ 22/,01

12/20/01
(12/11/02
12 /2( / '71
12 / 2'/01
12/20/01
12/2 ('/01
12 / 20/01
12 /20/0 1
12/20/01
12 /220/01I
12/20/01

7015.66C 10013

tables from file endf66b

40000.66c 90524 40-ur-O at 293.6K from endf-vi.1 njoy99.50

tables from file end192

50000.42c 141628 ENDL library name: nd920609 LAL/XTM modified: 951222
temperature = 2.08606E-0 adjusted to 2.5300E-08

tables from file endf66c

82206.66d 211368 82-pb-206 at 293.6K from endf-vi.6 njoy99.50
0220

7
.68c 13130, 82-pb-207 at 263.6K from edf-vi. nsoy99.50

82208.66c 135105 82-pb-208 at 293.6K from endf-vi., njoy99.50
94238.66c 53256 94-pu-238 at 293.6K from eedf-vi.0 njey99.50 total mu

probability tables used from 2.0000E-04 to 1.0000E-02 mee.
94240.66c 309518 94-pu-240 at 293.6K from endf-vi.2 njoy99.50 total su

probability tables used from 5.7000E-03 to 4.0000E-02 mev.
94241.66c 126607 94-pu-242 at 293.6K from endf-vi.3 njoy99.50 total no

probability tables used from 3.0'OCE-04 to 4.0200E-02 mev.
94242.6Cc 107114 94-pu-242 at 293.66 froe endf -vi.0 njoy99.50 total nu

probability tables used from f.86OFE-04 to 1.0000E-02 mev.

tables from file t162 003

92230.69c 587997 92-u-235 at 293.6K from tIE u2351agd njoy99.50 total nu
probability tables used frem 2.2500E-03 to 2.50000E-02 mev.

92230.69c 713320 92-u-238 at 293.6K from tr6 u2381a8h njoy99.50 total nu
probability tables used from 1.0006E-02 to 1.4903E-01 mev.

94239.65c 500120 64-pu-239 at 293.66z from t16 pu239la7d njoy99.50 total nu
probability tables used from 2.50006E-03 to 3.1000E-02 mev.

mat 728 07/13/01

mat4000 07/24/01

911219

mat8231
mat8234
mat8237
mat9434

mat9440

mat9443

mat9446

mat0228

mat9237

mat9437

')8/13/01
068/13/01
03/16/02
091/06/c1

'79/ ('6/01

09/06/01

09/06/(1

07/02/03

07/02/03

07/02/'3

0

tables from file tmccs

hydrogen in light water at 300 degrees kelvinleto.O~lt 10193

total 5580977

10011 0 010/21/85

warning. neutron energy cutoff is below some cross-section tables.

lcctant. 1Irenss sections modified by free gas thermal treatment.
lassigacemt of ua,b) data to nuclides. print table 132

mat suclide s(ab)
- 1001.() I C - Let.rit
4 1001.62c lwtr.Olt5 10t]1 .C- 62c lw r. 0 t
0 1001.Cc l r r 1t
0 1:701. 6Cc lwtr.lt

dump no. 1 on file MSAcCN1ACCoCecl.rl030.00_eO.00_ d.Olcm HP _6lm.inpr nps = 0 toll
Atm = 0.00 ( rt = 

_

0 cam 3ing ressaes so far
lestimated (eff results by cycle

cycle

rycle

,Wce

cv le

3

4

k(collision) 0.662630 prompt removal lifetime(obs) 8.1191E+03

k(cullasion) 6.022505 prompt removal liferime(abs) 6.65266E03

kOcollision) 0.744636 prompt removal lsfetime(abs) 8.5012E603

k(colliseen) 0.600479 prompt removal lifetime(abs) 7.9407E+03

print table 175

source points generated 044

source points generated 026

source points generated 1189

source points generated 016 0
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cycle 5 0(colliscon) £.671611 prompt removal lifetime(abs) 1.8591E403 source points venerated

cycle 6 k(collision) 01.675550 prompt removal lifetLme(abs) 8.2834E403 source points generated

cycle 7 k(co ll ,,on) u.0092H4 prompt removal lifetime(abs) t.17406E03 so-ree points generated

cycle 8 k(collision) 0.702859 prompt removal lifetime(abs) 8.6663E603 source points generated

.72

996

1052

1006

estimator cycle 526 ave of 150. cycles
0 (collision) 0.741770 0.703640 0.0010

8(absorption) 0.756647 0.703130 0.011
kltrk length) 0.717143 0.703360 0.002
rem lifeicoll 8.42846+03 6.4716E603 0.0017
rem lifecabs) 8.39116+03 8.4726E+03 6.0016

source points generated 1146

estimator cycle 527 ave of 407
6{collision) 0.613042 6.703525
k(absorption) 0.066059 0.703000
:(trl: length) 0.634707 0.703247
rem life.col) 8.2199E603 8.4713E+03
rem lifelabs) 8.1559E+03 8.4710Ev03

source points generated 869

estimator cycle 528 ave of 498
k(collision) 0.717239 0.703553
k(absorption) 0.690226 0.703060
khtrk length) 0.690455 0.703240
rem lifelcol) 8.7750E+03 6.4719E+03
rem life abs) 9.68836+03 8.4724E+03
source points generated 1119

estimator cycle 529 ave of 499
k~ooilinion) 0.690031 0.703544
klabsorption) 0.686171 0.703021
:(trk length) 0.725078 6.7073205

rem life col) 8.4836E603 8.47196E03
rem lifelabs) a.6100E+03 6.47276+03
source points generated 961

estimator cycle 530 ave of 500
k(collision) 0.702529 0.703542
k6absorption) 0.694516 0.703011
V~trk length) 0.640825 0.70317B
rem life(col) 8.21726+03 0.4714E+03
rem life(abs) 8.3284E+03 8.4724E+03
source points generated 1018

cycles

0'. 0016
0.0 ) 162
0. 0022

0.0017

cycles
0.0016
0. 1016
0.0022
0.0017
0.0010

cycles
0.0010

0.0016
('0'22

0.00017
0.00r6

cycles
0. 0010
0.0015
0. 0022
0.0017
0. 0016

combination
0 (col/ubs)

k)abs/tk lv)
kitk: in/col)

`0col/abs/tk ln)
lifencol/abs/tli

comb ination
k(col/abs)
k:abs/t1: In)
ktLk in/col)
l(col/abs/t: ln)

life (col/abs/tlI

combination
S(,col/abs)

k0(abs/tk in)
1:)ck in/coll

k)col/abs/tk In)
life(col/abs/tl)

combsnation
k6(col/abs)
kSabs/tk In)
khtk in/col)
k(col/abs/rk In)
life (col/abs/tl)

combination
O (col/abs)
Olabs/t: sln)

Int/: in/col
:(col/abs/tk In)
latfe col/abs/tl)

simple average
0.703392 0.0015
0.703262 0.001I
0.703516 0.0017
0.703390 0.0015

7.4742E+03 0.0011

simple average
0.703297 0.0015
0.703156 0.0016
0.703386 0.0017
0.703280 0.0015

F.4737E+03 0.0015

simple average
0.703307 0.0015
0.703150 0.0O16
0.703396 0.0017
0.703284 0.0015

8.4741E+03 0.0015

simple average
0.703286 0.0015
(.703156 0.0016
0.703414 0.0017
0.703286 0.0015

0.4744E+03 0.0015

simple average
0.703276 0.0015
0.703094 0.0016
0.7U3360 0.017
0.703244 0.0015

6.4741E+03 0.0015

combined average
0.703372 J.0015
0.703196 0.0015
0.703605 0.0016
0.703328 0.0015

6.47.66,n03 0.,011

combined average
0.713275 0.0015
0.703110 0.0015
0.703482 0.0016
0.703227 0.0015

8.4793E+03 0.0013

combined average
0.703282 0.0015
0.703102 0.0015
0.703504 O.0016
0.703229 0.0015

8.4795E+03 0.0013

combined average
0.703261 0.0015
0.703088 0.0015
0.703t03 0.0016
0.703216 0.0015

8.4804E+03 0.0013

combined average
0.703251 0.0015
0.703049 0.0015
0.703485 (.0016
0.70319(0 0.0015

8.4802E+03 0.0013

corr
0.7953
'. 4218
0.5823

corr
0.7960
U.4250
0.5863

corr
0.7956
0. 4250

0.5860

corr
0. 7954
6.4238
0.5854

corr
0.7954
0.4238
'. 5841

source distribution written to file 1S4A0ccNACCoCcl.OD_gOl.lO_•.00 dO.0lcm9HP_36m. inps
lprobleim suonýary (active cycles only) source particle weight for summary tabl

run terminated when 530 Ocode cycles were done.

NAC-LWT Cask - MO140 Eperiments - Aecrdent Transport Conditions

cycle = 530
a normalization = 500000.00

1"/25/07 21:18:09
probad = 10/25/07 21:05:56

neutron creation tracks weight er ergy

(per source particle)
neutron loss tracks oeoght energy

(per source particle)

source 500502 1.0000Eu00 2.1543E+00

weight windo.

cell importance
weight cutoff
e or t omportance
Outrun

forced collisions
ep. transform
upscattering
photono-clear
(n, xn)

prompt fassion
delayed fission

total

0
00
0

0

149

1.0592E-01

'7.

I , 6722E-03
0.

0.
4.8768E-06

6.
0.0.

2.25716-07
6.
1.5347E-03
0.

escape
energy cutoff
time cutoff
oeight window

cell importance
weight cutoff 50097
e or t importance
dxtran
forced collisions
evp. transform
downscattering
captu ee
loss to (a, :n) 47.
loss to fLssion

total 50145

average time of (shakes)

escape 0.0000E0uO

capture 9.43E466-3
capture or escape 0.4386E+03
any termination 0.7365E+03

7

4

0.
6.

0.

0.

1.0547E-01

'1.

7.5486E-01

6. 3531E-'4
0.4643E-0l

0.

0.

4.3336E-06

'7

0393E+06'
3. 4 5v0E-0

8.,09,5E-03
2.3925E-0'2

501451 1 . 1,76E-,, 2. 11150cE'06

number of neutrons banked 501
neutron tracks per source particle 1.0029E+00
neutron collisions per source particle 1.5353E+02

total neutron uol iass s 7s766227
net multipl ication 1.0006E+00 O. 0006

] 1. 176E+50 2.10559E+00

cutoffs
tCo 1.0000E+33
eco 0.000OE+06
wcl -5.O00DE-01
wc2 -2.5000E-I0l

computer time so far in this rnn
computer time in mran
source particles per minute
random numbers jenerated

12.12 minutes
11.00 vinutes

4.4359E+04
776053200

ma-:mum number ever in bank
bauk overfl os to backup file

most random numbers used was 92401 in history 255214

range or sampled source weights = 8.41,)f-01 to 1.148E6+00

source efficiency = 1.0000 un cell I

source efficsence = 0.1042 in c-ell 10

source efficiency = 1.00On in cell 20
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source efficiency = 1 0010 in cell 41

lneutron activity in each cell print table 126

tracks
cell entering

population collisions collinivo s nuter
. weight weighted

(per history) anegy

flu:-: average avernue
weighted track weight track mfp
energy (relative) (cm)

11

3
4

7

10

14
1 5
16C
1 7

3
4

10

20
21
22
23
40

41
42
43
44
45
46
47
48
04

1255411

1783024
1923501
4738894
1421751

16033nf
2075969

2179870

0

117397
3367057
42750

2192200

2061735
8 8453

3155908
1754706

5:0013
5:00855

500933
373841

374111
374082
357717

5352
0

15536
211757

15974
356597
296813

20419

210444
180075

569249

71791
70033

23063782
6077616

1888
2123010

98
1,8525

0

1374254
13287925

147895

5325642
24149944

366868

4067

9.5138E4-C1
5.4077E-01
1.3906E-01
3.3926E601
8.6070E+00
(. 000E+40

2.7445E-03
3.6862E+00
1.4370E-04
1.4813E-01
O. 0000E+00
1.8224E+00
1.9309E+01

0 (563 16-6:C,1)6.5534E+401

3.7756E+01
5.3434E-01
0.0000E+00
6.0877E-13

1.2434E-03
4.150:2E-04

5.6256E-04
1.9840E-04
1.3853E-04
0. 0000e+00
4.9624E-04
5.4141E-04
5. 9979E-04
3.0G21E-23
0.0006E+00
2.6104E-03
3.4664E-03
8.2779E-04
9.0372E-04
1.6531E-03
1.7669E-03
2. 8143F-03
3.8995E-03

1. 1278Eu +0
S. 23066S-el

8.8063E-01
5. 3541E6-01
3.54256E-1
0.0000E±00
4.1450E-01
3.4564E-01
3.0426E-01
1.40166-01
0.0006E+00
1.0374E-01
1.7878E-01
1.6867E-01
3.0289E-01
2.2215E-01
1.3640E-01
1.8703E-01
1.6293E-01

9.168E6-01
8.3193E-01
8.4178E-01
8.2104E-01
7. 94 14E-01
0.400046+40
5.32162-01
8.19356-01

8.1723E-01
7.1747E-01
0. 0(104E+00(
7. 2074E6-01
7.88296-01
7. 544 36-01
1.17236-01
8.04966-01
7. 477 8E-81

7.9827E-01
7.89977E-01

2. 6471E6++0
I 08137E600
3. 813 3C+00
1. 3620E 00
I. 1032E+00
0. 000UE+6I)
1. 31604E04
9.7325E+00
1. 2977E+04
2. 2033E+00
0. 00046+00
2. 50026400

2.7581E+00
2 .3675E+(If:
2 . 585464:304

3. 55726E4:0
3. 3059E400
0. 00006400:
1.0174E404

total 30448425 4796221 76766227 1.1525E402

print table 128 requires
Ineutron weight balance in each cell

1067 decimal words of dynamically allocated storage.
print table 130

cell index
cell number

external events:
entering

source
energy cutoff

tine cutoff
exiting

1 2 3 4 5 6 7 9 9

1 2 3 4 10 20 31 -2 23

1 . 268 1E+ 00
.1 .0000E+0

0.0006410÷00

O.0006E+00
-1. 383'E+00

3.1938E+00 3.4204E+00
0.0000E+00 0.00tOE+00

0.0000E+00 0.0000E+00
0.0000E+00 O.OCOOE+00

-3.1934E+00 -3.4192E+00

3.1`018F-04 1.1127E-03

7.9787E+00 2.3195E+00
0.0000E+O0 O.O0006E±0
0.0000E+00 0.0000E+00
0.0000+E00 O.0000E+00

-7.8425E+00 -2.2857E+00

1.3724E-01 3.3874E-02total 3.n4+E0-01

variance reduction events:
weight wind.. 0. 000C E00

cell inpocance 0.: :00E+40

weight cutoff 2.0220E-05
e or t importance 0.0000E+?0

dxtran 0.0uOOE+60
forced collisirns 0. Ou00E+40

exp. transform 0.A000E+60

total 21.829E-05

physical events:
Capture -1.3879E-01

(n, en) 6.23416-04
loss to (so n) -3.1093E-04

fi er 0.0040l6E.00
loss to fission -2.4643E-01

photonucrlar 0.0 0006+00

total -3. 8491E-01

0. 6060E+40
0.00066+00

2.7032E-06
0.0000E+400
0.0000E+00
nO.044E+00
0. 00006E+ 0

2.7032E-06

O.0006E+00

0.00OOE+00
-9.70440E-06
O.0000E+00
0.0000E+00
0. OOOE+40
0.0000E+50

-9.76:40E-06

0.0000E+00
0. 400004E+00

-1.9749E-05
0. 0000E+00
0.0000E+400
6:. 440:36E+00

03. 00006+00

-1.9749E-05

-1.3722E-01
O.0006E+00

0. 400E+00

0. 0400064000. O0000 +00
-. O02E+-00

-1.3722E-01

5.00006+00
0.0000E+00

-4.7973E-05
O.OOOOE+O0
O.O000E+00
0.00006+00
0.0000E+00

-4.7973E-05

-3. 3826E-02
0. 0000E+00
0. Of:00E+00
0. nC, O ,E+00
0 OOOE+a00
0.OOOtE+00

-3.3026E-02

. O0006E+00

0. 0000E+00
6.0000E+0
O.0000E+00

0. 0000E+40

0. 0004E+O0
0. 000E0 +n0
0. 0000E+00
0. 0000E+00
0.0000E+00

0. OOOOE+n 0

0. 0004E+04

0. 0004E+O0

0. 0000E400

0.4000E+O0
0. 40006E÷O0
0. 0000E+ 00
0. 0000E+00
0. O000E+OO

I. 00000E+0

2.76166±00
I:0.O04E+00
4.000UE000

0.0000E+00
-2.7616E+00

C.360E6-06

0.0.4006E:00
0.00UOE+00

-9.9564E-0:7

0.0000E+00
0.0006E+00
0. 0:0E+05
0. 0100(1fE4+ C::

-9.95064E-6:7

-5. 3652E-6:9
0.O0000E+00
0 0,041E+00
0. 10 0E+400
0.00006E00
0.0006E+00

-5.3652E-00

3.4266E+00 3.5712E+00
0. 04006+OfI 0. 0000E+00
0 . 000E+600 0. UU0.4E+01
0.0006E+00 0.0006E+00

-3.3873E+00 -3.5712E+00

3.9247E-,'3 2.1556-47

0. 0000E+00

5.74306-05
0.9000E+00
0. 0000E+00
0. 00CfIE+ O0
0. 0400E400

5 .7430E-6:5

0.0006E+00
0.60006E+00

0.00C06+00
0.0000E+00
0.00006 E+ 00
0.0.00E+00
0.,0004600+

0. 0000E6+00

-3.6289E-04 -1.1985E-03
0.40000E00 5.0860E-05
0.0000+E00 -2.5430E-05
C:. 00406E+00 00:3046±E+0U
0.0000E+00 0.000±E+00
0.OOOOE+0O 0.0000E+00

-3.0289E-04 -1.173r6E-03

-3.9305E-02 -2.1550E-07

O.O0400E+ 01) 400UOE+O0

0. 000000oO04.64000E±000. OCI4OE+U0 I 4.4rIlEý00go

0.0000E+00 0.00006±00

3. 930E-x2 --. 15500-07

total 0.000E+O00 0.0000E4+0 0.00006±00 0.OOOOo+OO O.000640E+0 0.04000EO0 0. 0000E+O0 0.00006±0 0.0000E+00

cell index 10 11 12 13 14 15 16 17 10

cell number 40 41 42 43 44 45 46 47 48

external events:
entering

souce
energy cutoff

time cutoff
e.iting

3.8410E-02
0. 000E06±0

4.(000E +04
0.0004_+00

-3. 03181-o2

0.00000E+0 1.7109E-01
0OOOo.E+40 0.0000EO00
0.00Q00+00 0.0'JOoE+00
(.:000g+00 0.04006±00

0. 4000E+00 -1.58736-01

0.0000E+00 1.2354E-02

5.3543E600 6.4450E-02
0.O000E+40 0.0000E+00
0.0000E+40 0.4000E+00
0.4000E600 0,.0000E+00

-5.2124E+40 -6.0345E-02

1.4185E-01 4.1:145E-03total 7.1348E-05

var ance redut ion events:
weight window O.un0OE-l±O

cell importance 0. 0170E+00
weight cutoff 5.1 75E-07

0 4+ t importance r. .40iOlE±+uO
dx fran : .:0(0E+600

forced collisions 0. 0000E+00
exp. transform u. O006E+±01

total 5.9575E-07

physical events:
capt::re -7 .1+144E-05

(n, 1. 4E- 0.000060

loss to (n, a) 0.0000E+40

NAC International

3.6004E+00
0.0006E+00
0.0000E+00
0.O0006:+00

-3 .38558E+40

2.1458E-01

0.00006+00
0.0400E+00
2.2838E-04
u.0400+06±:
6'. 00016+00
0.0000E+00
t:. :00O0+O00

2. 2838E1-04

4.2962E+00
0. 0000E+00
0.00006+400
0.00U4E04±

-4.2 663E+0)

2.9q32E-02

O.00006+00
0. 6:06:7E+±0
5.6042E-05

0.00006±00I0., 1006±00

O.O4UOE405
O.0040E+00

5.6942E-05

1.3446E-01
0. 0000E+00
0. 00006aIu
0. U C E + 00

-1. 3214E-0I

3 . 17016E-4

0. 0:0 00E+00
ii. 0000E+00
7 . 6461E 05

4.4000604,'0. 0000E+±00

4:. 0006:6-04

7.046]1-06

5. 0306E+00
O. Ot00E+00
0 . :O0066IE+:I0
2 . 404::OE04

-5. 03806E400

0. 400E4060

0. IE06+60
0. 4 OoOt00

0.0 xr't0 0E+04
0. ::0004100

0. OOi::E+:00
0. 0UOE+000

0. 000iE+00

0.0000E+00
O.O000E+40

0.4000E+00
0.60000E+0

5. OOOOlaOO0.00006±00

0.0000E+00

0. 0000E+UU

0.0000E÷00
0.004E+100

-3.9444E-05
0.40004E+±0
0. 0U40E-U0)
0. 0OOE600
0. 0000E+00

-3.+444E-05

0. 0000E+00
0. O000E+00
1.7827E-04
0. 400(0E+ 0
0. 00E+000

U. tIfOE+i00

I . 7817F-04

0.0000E+00
0. 0000E+00
E. 9663E-06
0 . :140%00+ 00
0. 000 0E+ 00

0. 00 00E+06:
0. O000E+ 00

8.P9663E-06

4".050'0E+0-1 -1.2310E-02 -1.4234E-01 -4.1135E-03 -2.1491E-01 -3.04511-02 -3.3465-44 4.4060L0E•4
+.00006+00 44,0 IE 040 6.9717E-40 0.000cE+00 6.8659E-00 9.0428E-04 4.04406+60 0. C:1.4E+00

0.0000E+00 0.0400E060 -3.4859E-Oh 0,0006E+00 -3.3429E-00 -4.92'14E-04 0.000406-05 0 ::0.0:700
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fission 0. (000HOE+00
loss to fission 0.00OOE+0

photonuclea1 0 ( . )000E + 00

total -7.1544E-05

0. 0vn0E+O0
0. 000E10+00
C - 0000 Cu E + 00

(I . 30800E+00
o. -(000E+O00

0. +00)E+00

-1 .2310E-02

0 10OOOE+00

0. 0000E+00

-1 . 42030-':'1

, . 0OOOE+-0 00
0. 0OO0E+00
0. 0000-OE'

-4. 1135E-03

0. 00000E+0
0.0000E+00

-2. 14810-01

11O.O00 E-t-1O O.O000UE+QI'0. 0000E+O0 0.:OO00-E+O
0.00005+00] 0.00000+-00

-2.999E0-02 -2.2465E-04

0. j1000'0E+0
0. 0000g+o00
0.00000E-2g0

0. 0000E + 00

total 0. 0000WOE+0O.0000E+00 0.00000E+O00 0.00000+00 0.00000E+O0 O.O 0. 00000000000E+00 O.0000OE+0

-11 index 19
cell sumber 40

external events:
entering

source
energy cutoff

time cutoff
exit o ing

2 . 7.77E+00
0. 0000E + 0O
0. O000E+00
0.O000E+00

-2 .7677E+00

total

4.040xE+01
l.0000E+OO
0O.O00000+00
0.000000E+0

-4.0405E+01

total 0.5082E-07 I.O000E+00

variance reduction events:
weight window 0. OOOOE+00

cell importance 0.0000E+00
weight cutoff 5.0063E-07

e or t importance 0.0000E+00

d-tfan 0.O000E+00
forced collisions 0.000OE+00

emp. transform .)00OOE400

total 5.0063E-07

0.0000E+0
0. 000 00-+0g
4.01700-04
0.O000+00± f
0.O.OOOOE+Oo

0.0000E+00
0.00000+00

4.5179E-04

-7.5486E-01
1.07220-03

-0.30320-04
0.0000E+00

-2.46430-01
0.( n000+0

-I.00005+03

physical events:
captuire

(n, xn)
loss to (n,-n)

fission
loss to fission

photonuoclear

-1. 4014E-60
O. OOOOE+U0O
0. 0000E+00

0.00000O-000. 00000+00

0.000C00E+O
0. 0o30o+(C0

total -1.4614E-00

total O.0000E+00 0.00000000

Ineutron activity of each nuclide in each cell, per source particle

cell cell nuclides atom total collisions wgt. lost wgt. gain
index snme fraction collisions - weight to capture by fission

1 1 92235.69,
92238 69c

04238.6C(S

94240.66c
94241. 66c
94242. Src

8016. 62c

2. 18E-0?
3.06E-01
1.200-05
2.41E-02
1.14E-03
1.010-04
1.25E-00
6.66E-01

13149
186994

47
24700

7407
13(15

3C
131341

1.0238E-02
3.3548E-01
S.7012E-f'5

3.460E0-01
1.1940E-02
1.8084E-03
0. ('084E-05
2.3725E-01

2.0523E-03
2.5440E-02
7.3916E-05
0.9440E-0-
1.00320-02
4.2713E-04
3.7138E:-15

4.7184E-04

1.3545E-02
5.4986E-03
4.00010-06

2.2599E-01
1.042qE-04
1.2840E-03
1.854E-00
n.iO 000E+O0

wgt. gain
by (n,. xn)

2.0000E+00
3.0727E-04
0.010E 0-•0

5.2057E-06
0.0000E+00
0.O0OCE+00
0.000UE+uO
O.O000E+00

print table 140

photons photon wgt avg photon
produced produced energy

0
o

o
0]

0. 0000E+O0
0. O0000E+0
8I.(0(000 E+O0

0. 000E+00
0. 0OO'E+'0
0. 0000E+00
0. 130(00E+08
0. 00 10(0E+10

0. 0000E+(0
0. 03000E+O0

.0 O000E+o0
O. ]O00E+ OH)
O.0O000E+00
0. O000E+00
0. 0000E+ 00
O1. ooo00E+00

2 2 001.2C 6.67E-01
016r .62C 3.33E-01

3 3 004 I . 1 04E-14

241150 62o 7.630-05
701462c 3 4E-03

26U5 .2 1 . 87E-0324050. 0 1047E 03
7,4 , 7.3 I . 20E:O5

20507 .c 4 . (0
24053.62C 1.07E-04
2405800 2c 71E0 0
24004 0562C 4 .14E05
40000 .66C + 81E0 0
50000.4 2c 1 02

4 4 1U0l0 .2c C.. f 70-01
801:6 .62C 3.33E-01

1 1 ]0010 . + 3.67E-l

00100.2' 3.33E-01

0 00 1001 .i - (7 E-01
8016.62c 3.331E-01

7 21 1000 .(2c r. 7E-01

8010.02c 3.33E-01

E 21 13U27.02c .-00E0U0

9 23 1001.02c 0.07E--1
0016.02c 3.33E-01

10 40 82206.66c 2.55E-01
82207 .6Cc 2. 1E1-01
82208.66c 5.24E-01

NAC International

66004 9.2467E-02 3.5248E-04 O.OOOE+Oi 0.0000E+00
5007 0. 3007E-03 1.0409E-05 O.00000E+00 0. 00E+))

0 O.00OOE+00 0.OOE+OiOO
0 0.0000E+00 0.0000E+00

770
172-

7'5

7. 444 06-0S
1.117E0-05
4.2214 E-,4
3.7365E-04
1.0627E-04
2. 0715E0-00

5.7570E-06
3.0900E-05
1.4 54E-86C
2.0725E-06
1.30930-01
1.2011E-03

8.2238E-07
5.2938E-06
2.01340-00

1.5704E-05
4.4084E-06
4.23673E-12
2.7967E-00
7.2217E-06
3.1973E-07
6.0645E-10
1.0579E-03

. 7541-O05

0. 0000E+00
0. 000('E+00
0.0000E+00
0. OOOOE+OO
0.00000E+00
0. 000BE 00

0. 0000E+00
0.0O0000+00
0.0000E+00
0.0000E+O0

0. O0000E+0
0. 0000E+O0

01.00E0+00

0.00080E+000.00OOE+O0
0. O00 OE+00
0. 0000-E+0

J. OhlOIE+ O0)(

0. 0000E+00
0.0¢100E+08.(_

2.54 30E-05
O. OOOOE+O n

0
',

0

0
(C
0
0

0
oI
oI
oI

0. 0O00E+O0
0. 000 00E 00
0. 00000-00

0. 0000E+O
0. (1000E0-f

0. 0OOE+000
0.0 000E+00
0. 133OUE+Of'
0. U0OO(E+0Of
0. l0OE+O0I
'. O0000E+ ()O

'3. 0 (OE +0C(1ol

0. 0000E+00
0.00000-000

0.0000CE 00
0.0000E÷ 0-
0. ,0100E+ 00

0. 0000E0't0
0. 000E00
n. 00008E+0
0. OOOOE+C00
0. O000OE+0
O.0000E+-00
Co. OOu ouE + o0

21020102 3.1581E+01 1.3528E-01 0.OOOE+OO 0.Oo0OE+00
1435600 2.3453E+00 1.0355£-03 0.0000E+00 0.0000E+OO

5077107 0.00705£00 3.3538E-02 0.0000E+00 O.0000E+n0
30.0059 5.7955E-U0 2.07540-04 0.0000E+00 0. OOOOE-O0

0 0'. OOrnOE+ O0 0.0000E+00 0. O0000E+n, o.00OO0E+0
0t0. 00000E+('0 0.0000E+O0 0.0000E+00 0.0000E+00

1732 0.5018E-03 5.3619E-06 O.OOOOE+O0 0.0000E+00
15r 2.4270E-04 3.2713E-09 0. OOi0E000 0. O0.00E+00o'

2123010 3.C02E+-00 3.3005E-02 0. O00000-0 0.0000-00

00 1.20040-04 2.1542E-07 0.0000E+o0 0.00000+E0
10 1 .50062E-05 8.2269E-11 0. 0000E040 0. 00000+00

25173 3.4730E-02 2.7307E-05 0 .00000+00 0O.0000E+0
a33 a .301E-02 4.1E71E-05 0.0000E+00 0. 0030.'

57300 0,0440E-02 2.56067-00 0.0O000+E00 0.0000+E0

0 O. 01100000E+0 0. 0000 000
0 O.0000-E+0 0.000O0E+0

0 0. 0O00E+00 0.0000E+ 00
0 0.00000E+O0 0. 00000E0o

0i 0.f '0000+00 80.0'00E 00-0
0 0.uO000E+O0o 0.- O00UE+O0-

0 O.UOOO0+O0 0. 00o0E+ 00

(1 ). '10), IIE - 1 1) .80 U 1`_E-+ U il

0 0. 00000E+ O 0. 0000E+00-

0 O.000-)E+00 .0000E.-0
0 O.0oOOE+O O.OOO00E+OO0

0 0. 00 0CIE+O0 0.0000E+O0
0 0.0'000t E+00 0.0'00'0E +0

0 0.0OO00E+O0 0. 0OOE0o0
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11 41 1001.62c 6.67E-06
6026.62c 3.33E-U1

0 0. 0iiEOO(I0 0. 00''E+00 0. OO00E+60 0. (100+3090
CI" n. .7'001 0 00E+ 00 C) .0000E+00(II 0. n 0000 . iCiE+ro

o OC. 06101OE6+0 0. 6000OE+06
'0 0. 0006+'30 0.6000OK+00

12 42 -4050.)6 2,
'6054. 6c

23c52. 62,

2056 6-C
2806. 62,

9053.6Th
2653.6Th
28061. 62,

24054.62,

2)058. 6c
8062. 61c

2666b4 6%
25055.623,

13 43 '4050.62C
36054. 62c
28050 .62.:
24052. 62,
26056. 62.:

2860. 62c
43053. Q2,

26657.63c
2+061.63,

24054.
6

2c
26058.63,
28062. 62c
28064.62c
25655.62,

S 79 E-03
4.03E -02
6.'39E-0

IEE01

2.35E 63
1.9E02

1.02E 034.77E-03

3.25E-03
6.33E-04
2.(1E-02

8.79E-03
4.(03E:02
6.09E-02
1.69E-01
6.32E -01
2.35E-02
1, 92E-02
1.466-02
1.026-03
4.77E-03
6. 03E-03
3. 25E-03
8.33E-64
2.01E-03

22E34
43963

185596

6(10702
27885

65788
17038

1327
3571
1926

14955
1172

83949

224394
457333

1729500
1603660
7735666

2847668
635953
187135

13567
37002
19846

144771
13360

772970

2257
4235

19754
101363
90447
3541
6566
1792

113
329
182

1520
i1l

7743

51095
163277
685869
306986

3259168
92241

232819
66241

5(93

12749
6698

51276
3626

268504

3.5886E-03
7.0549E-02
2.36906-02

1.410-9E01
1.0013E+00
4.r6516E-02
9.9650E-02
2.879f6E-0
1.8701E-03
5.5204E-03
3.0568E-03
2.2767E-02
2.0355E-U3

1.2342E-01

3.7268E-01
7.7117E-01
2. 44096E+0
1.6563E+00
1.06536+01
4.938E-061
1.0153E+00
3.1564E-01
2.0961E-02
6.15656-62
3.3234E-012
2.32006-61
2.2167E-02

1.2215E+00

3.6357E-03
(.9394E-63
2.67732-02
1.58506-63
1.1985E-01
4.3191-_03
1.0115E-02
2.9469E-03
1.6337E-04
5.33436-04
2. 8466E-04
3.4171E-03
1.9873E-04
1.2184E_-02

1.3624E-U1
2.8221E-01
1.00956+60
6.5364E-01
4.7321E+U0
1.6286E-01
3.79110 -01
1.1455E-01
8.0726E-03
2.17796-02
1.11451E-02

,50561E-02
6.64 97 E-U3
4.4997E-01

5. 32023E6-04
4.1183E-U4
1.0944E-03
7.2604E-04
6.006E6-63
>.8672E-04
1.2637E-03
3.1264E-04
1.61,66-9 5
1.2960E-05
2.71256-05
1.4098E-04
5.1368E-06
1.6648E-03

5.8811E-03
4.89906-03
1.3150E-02
8.069CE-03
7.102556-02
3.3119-3-0
1.40206-62

2.2517E-03
1.7693E-_4

2.9139E-04
1.71476-03
6.2663E-05
1.7836E-02

1.7986E-04
1.39376-04
3.8375E-04
3.08136-04
2.1525-603
8.97126-05
4.1602E-04
5.7 133E-05
2.9738E606
2.5471E-06
4.03716-06
5.67846-05
2.0767E-07
4.1947E-04

9.6184E-03
6.7571E-03
3.01626-02
9.5378E-03
1.2191E-01
1.606E4-03

2.361CE-62
2.6634E-03
1.84d2E-04
6.3347E-04
2.06066-04

3.1530E-03
6.9188E-05
2 . 1151E-02

0.06096+00
0. 00606+ 60

0. O00E+00
0. 0006+600

. 60000£+ O0
0.08660E+60
O. OOOOE+OO
0.360006+O0
0. O000E6+ 0

0. O0006+66
0. 0060E+06

0. 066600E+
0. 66666+O06
O. O0OOE+O0

0.66U006+06

O.OOIOOE+O0

0.000E6+06
'1. OOOOE+OO
0.O6OOE+06

0.O006E+O0
6.60066E+00
0. 0000E+00
6.60066E+00
0. 0000E+00
0. 006E+06
O. 6000E+0n
6. 0066E+00
0. 000OE+0
f. 0000E+06

6.6O000E+O0
0. 0060E+00
O.6O0066E00
0. 0006E+00
6.)0666E+060. 0000E+ 00
O. 0000E+00
6. 6006E+00
0. 00:00E+O0

0. 0' o0DE6+00
O. O00OE+O0
0. 00'0E+00
0. O060E+6O

0. OOOOE+O0
0.06000+E00

0.06OOE+60

0. 0000£+00O. 6006E+O0
0.,0000E+60

60. 6('("1+06
0. 0060E+600. O0OO+ 00

O. 0060E+60

0. 0060E+O6O. O0OOE+OU

0. 00000E+000 .060E+600

6. 0006E+00
O.6O006E+0
0.0066E+00
6. O000E+00
O.0000E+0O

'3 01110166 + 66n
6. 0066E+600.6U000£+00

0. O0 0 1 E+ 0(0,0. OOOOE +00

0. 600 0£+ 60

0.68000+600

0. 6OOO6+660. 06060£+(00

0. 000CE+00
1.57516-06

0.0000E+00

O.uO000E+O0

1.91666-66

0.6000E+00

0. 0006E+00

0. 0060O+00

O0 00OKO+ O0

O. 0000E+ O00
0.606060+66

0O. OO0E+O000. 000o£+000. 06060+60
0. 0 (0O1E+08i

O. OOOOE+O0O.60006E+60

6. OOOOE+O0
0. OO'OE +0

0. OOOOEO0
6. 06000£+00
O0 O000E + 00
0.00OOE+UU6

0.66O000E+O0

0. 0000E+00
0.00 6]0 6 6+ 00

O. 0080E+O0

3.34296E-Or
0. O0006E+O
0. O066E + 00
0. 06000E+0

0. 0601E + -IlI
O. 0600'I+00
0.000808E H00
0. u00£O6 0
6. -('00E + 66

6. 0601U+ 53o

0

0

0,

0

0

0

o

0

C,

0

6

6

C

0

0
0
0
C,

0
0
0

0

0

0

0

r,. 0,11OE+100
0.O000E+O0

0.I4006E+0

0.6000E+60
0. 00006+03

0.6110 60 1- k 6+8. 0000£+80

0 .0000 E + 00
CU(.0000ILE+00Ir
0.0000E+00

0.I 060E+06

SO.O00OE+O0

0.0006E+00
.0OOOOE+O0

0.0006E+00
0.0006E+00

O.08UOE+OOt

0.OO3E+06
6.00009E+O6).06060+00

0. OOOOE+ 0
O.0006OE+00

0O.O000E+O0

0.00006E+6
0. 006OE+60
6.6000E+66
o.00u)E+OO
0.60000+00

0.0006E+60

_0.6066+66

0.60000£+00

o.6006E+O0

I.OuOOOE+00

o.00100E+00

u.OOOOE+00

0.6O000£+O0.00006+06

0.0006E+OO
0.0006E+00

O0 OOOE+O0

0.60060E66

):O(,0OOF+OO

0. 000E+00
6.06066+60

0.) 0060E+00

0 OCIOOE6+ 06

CO.O00E+O0-

6.0006E+00

3 . (''10 +60o

6.06060600

0. 0106+ 600
0.606OE+066.06060E+00

0.000E6+00

0.00006+00

6.5O000+8000. nOOOE+O0

6.306OE+00
0. 0006E+00
{I. - i0E+60

(I OO00E+O0
0. OOO6E+60
O.660000+30

0.06OOE+00
1. 00600E+00

06. 000E+00
0. 0 00E+ 00
6. OOOOE6O0

0.O0+006+ 00
0. 0uOOE+O0
0. O000E+O

0.O000DE+O00
0. 000OE +O00
6. 0000£+06

O.60608E+00

0O. OuO)OE+OO0. 660000+O06

0'. OCOOE+O)06.6000OE+OO
O. O000E+ ('
6.6006E+O0

0.6666606EO0. O006E+O6

O. 6006+600

0. OOOO`E+OO
O. OO0OE + 00. OOOE6+OO
6.606E0606

0'. 0066E+ O6L

0. OOOOE+OO
0.60000E+66

0'. (''OOE+ On
0. O6OOE+O

0. OOOOE+ 006. 000(0E+00
0O. 00 0O6+ 00

0. O03006+O00
6. O000E+00

O. 00OOE+ O0

3. 01000E+60
0. O000E+00
O. 0666E+00
0, (OO00E+O0I
6. 60006
0. O000E+O0. 6066E+60

O. 0800E÷0O

6. 0606E+06
0.30000+006.00606+00

14 44 94050.62c 8.79E-03
60S4.

6
2c 4.03E-02

8058.62c 6.09E-02

4052.62, 1.69E-01
26056.63 6.32E-01
866.62, 2.356-02
053.62, 1.92E-02
3657.6.. 1.46E-02

'8061.62, 1.02E-03

_4054.62c 4.77E-03
26058.62C 1.93E-03

062.62: 3.25,-63

+9064.62c 8.33E-04

_5055.62, 2.616-02

55 '4050.62C 0.79E-03
'6054.62c 4.036-02

'06.62, 6.09E-02
24052.62c 1.696-61

0056.62C 6.32E-01
8066.02, 2.356-02

14053.62c 1.92E-02
j57.63C 1.46E-02
'8061.62c 1.02E-03

24054.62c 4.776-03
26058.63C 1.93-E03
28062.02C 3.25E-03
28064.62C 8.336-64
25055.62,: 2.6IE-02

16 46 8220t6.66, 2.55E-01
82207.66C 2.216-01
8260.66C 5.26E-01

17 47 82200.66¢ 2.56E-01
62307.66c 2.216-01

:220.66c 5.246-01

19 46 1031.02, C.67E-01
6016.62c 3.336-01

total

5864104 9.9875E+00 6.8570E-03 0.0000E+00 6.0193E-05
5361381 8.4381E+00 3.2860E-02 1.6080E+000 1.46546-04

129q4459 2.0331E+01 7.6484E-04 O.0800E+00 2.65916-04

68291 1.2688E-01 7.6354E-05 O.0OOOE+0 0. 6000E+00
o0596 1.1838E-01 2.36676-04 0. 00606E+0 06006-6+

197081 2.8008E-01 8.4289E-06 .003C6+ 06 0.6006+06E

3646 5.42266-03 1.4610E-06 0.0606E+00 0].0000E+06
419 6.6504E-04 3.9930E-10 6.u6OOE600 0.O0006E0+

76766227 1.1525E+02 7.54866-01 2.4643E-01 8.3660E-04

0 0.06000+00 6.000o6E+0
0 6.0006E+03 0. 00003E+0
0 0.0000E+00 0.0006E+00

0 0.00006+00 0.0000E+00

0 0. 0006+ 60 6. 00 +00E+ 0
0 O.00OOE+00 0.0066E+00

0 0.0000E+00 0.0006E+00
6 0.066OE+O6 6.60006E+00

0 0.60006E+6O0 0.30606E+60

total over all +11+s by 1uclide total
collisions

collisions .w3t. lost wrt. 7ain + gt. gain
Sweight to capture by fission by (6.0+)

photons photon wgt avg photon
produoed produced energy

100-1.62+:
7014.62+

7015. 6'.
80I,16. 2C I,
1102. 6. (213033.62,

240530.62+
24052. 62c
24653.62,

34054.60c
25025.62
26054.62+

26056.6.2,=26057.02+

36 c1.613

27407371
2711}

1
1941752
2123011'

331'3ro

1535917
942'36
53652

1132136
66601]2

116+4 155

27310+
86053

2626710

4117435
20190

3.9709E6+]
4.22 14E-04
2. 0715E-06
3.17146+63

3.68626+06
5.4705E-IJI
3.46736+00
1.50426+00
8.9400E-02
I.6071E6U0
1. 13U9E+00
1.6506E+Ill
4.6193E-01
4.8030-6÷0
3.7176+(1E1)

60753E6-L1
3.10676-02

1.60166-61

2.91346-06
4.3673E-12
2. 7053E-013
3.9305-602
1.61876-02
1.6547E-02
3.92576-03
2.63685-04
4.13716-62
1.2208E-02
1.9134E-01
5.18496-03
5.21867E -0 4
3.4821E-02
8.2929E-03
3.81093E-04

0.6O006+O0

6. 0000E+000. 0030E-O0

0.60006E+00O, O000E+00

o. 60001'E+ 3
O.OOO0E, 00

0. 00006+6000. 30006E+0

0. 0000E+090. 0000E+00
o. 6300E+04

0. 0006E+06
U0. 0"1"1 U +0 {1)

0.0 0: 0 + (00

0. 0600E+00

0. 66666£+00
0. 0006E+-0

6 . 60060U+OL

I. 006363E+

6. 00066+ 06

0.0000E+6-66

6. O000E'6+O66

0.00OOE+0

4 .6106E-0.3
1 ..910..E-6

0.60006E+300
6. 00'1-IE606
0. 6O000IE+ 00

0. 6011000E+0

0

0

0

0

0

0. 00 -00E+0

O,) OOACI]E O0n
n. , 060 0E+ 0
0. 0006E+00
0. 00006+00

6.0 000E+O0
6.066600 £+8

0. OLOSE+O0
n. {-,7000E+C 8
0OL. OCOE+O0
'0.0+360E+300
0. 0006E+00
6. O0066+÷00
0. 0O00E+O0
0.0 0060E+06

6. O00066-00

0. O000E+O060Ow uOOOE+0no
6.660060+00

0. O000E+00
0. 0066+06
0. 0006E+00

0 . rOOOE+OU

(. 6066E+00
0.6000E+06

6. 'OOOE+060
0.6 0006E+0
0. 00 00+ 004.30036E÷00
6.00006+06
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28002.82+ 21:522 3. 4224E-01 5.0655E-03 0. o0000E000.0000E+< 0':. .',00E+00 0.C090OE8C I<
28064 . 2r 17269 3. 051E-02 . 57208-04 C .0000O00 0. 0)00')E+O 0 0. C(000C+ 00 1). 0t 00E+ 00
40000.66 77565 1.3,93E-01 1.0679E-03 O.o00E000 2.54388-05 0 E.0000+00 0.00008+0
50000.12c 725 ].2911E-03 6.7541E-05 0.000-E+00 0.0000-E+0 0 0.0000E'00 + .0000.nE0
82206.66c 51107568 9.1491E+00 C.0937E-03 0.0000E+0') 6.0193E-05 0 0.000-E+00 0. 0000+E00
02207.6~c 0405200 0.50948+00 2.3138E-02 0.0009E+00 1.404E-04 0 0.00008 0 '0'. 00'00+00

32300. 06c 13213980U 2.700E+01 7.7584E-04 0.u000E+00 2.8501E-04 0.0108)E+00 0.00 00+E00
.2935+.69, 13140 1.8038E302 2. 6523E-03 1.3545E-02 0. 0000E+00 0 0.00O0E00 0. 0000E+00

-2238.69, 186994 3.3548E-01 2.5440E-02 5.4988E-03 3.0727E-04 0 O. 000E00 0. 0000E+00
042381.6+C 67 9.7812E-05 7.8916E-05 4.0501E-06 0.O0000800 0 O.O0000E00 0.0000+E00

'423q.860 247900 3.4050E-01 9.9448E-02 2.2599E-01 5.2057E-00 0 0.00008+00 0.O0000809

04240. n6c 7457 1.1940E-02 1.0232E-02 1.0428E-04 0.0000E+00 0_ 0.000-E+000. 1000+0810
40241.6+c 3305 1.0084E-03 4.2713E-04 1.20408-030.00008+00 0 . 000E-+i0 0.0000 800

94242.6e+ 38 .. 0994E-05 3.7138E-05 1.8504E-08 0.0000+00 00.0<00E+-00 0.0000E+00
lieff results for: NAC-LWT Cask - MO. Experiments - Accident Transport Conditions probid = 10/25/07
21:05 56

the initial fission neotrcn source distribution was generated from a general sdef source description.
the criticality problem was scheduled to skip 30 cycles and run a total of 530 cycles with nominally 1000 neutrons per

c+cl e.
this problem has run 30 inactive cycles with 29983 neutron histories and 500 active cycles with 500502 neutron

histories.

this calculation has completed the requested number of keff cycles using a total of 530489 fission neutron source
histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the 8( collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

I the final estimated combined collision/absorption/track-length keff = 0.70319 with an estimated standard deviation of 0.00102

I the estimated 68, 95, & 99 percent keff confidence intervals are 0.70216 to 0.70422, 0.70115 to 0.70523, and 0.70048 to
0.70590 F

I the final combined (col/abs/tl) prompt removal lifetime = 0.48028-05 seconds with an estimated standard deviation of 1.0033E-
07 I

1 the average neutron energy causing fission = 9.7087E-02 mae

I the energy corresponding to the average neutron lethargy causing fission = 1.2505E-I07 mav

I the percentages of fissions caused by neutrons in the thermal, intermediate, and fast neutron ranges are:

[(<0.625 ev): . 1.721 (0). 625 ev - 100 8ev): 4.7,% (>100 0ev) : 3.52

I the average fission reutrons produced per neutron absorbed (capture + fission) in all cells with fission - E.'8E+3800

I the average fission neutrons produced per neutron absorbed (capture + fission) in all the geometry cells - 7.0024E-01

I the average number of neutrons produced per fission = 2.855

the estimated average keffs, one standard deviations, and S8, 95, and 00 percent confidence intervals are:

keff estimator heff standard deviation 08q confidence 059 confidence 0 ro,of denc-
corr

collisson 0.70354 0.00111 0.70243 to 0.70465 0.70133 to 0.70575 0.70081 to 0.70840
absorption 0.70301 0.00109 0.70192 to U.70410 0.70084 to 0.70511 0.700]3 to 0.70509

track length 0.70310 0.00152 0. 4 0.7004 o 0.70021 0.0015 to 0.70720

col/ubsorp 0.70325 -'. 00104 0.70221 to 0.7,0430 0.20117 on 0.70023 0.70:40 to 0.70+01
0. 7954

abs/!trk len 0.70300 0.00104 0.70201 to 0.70409 0.70098 to 0.70512 0.701031 to 0.70070
'3.4238

col/trk len 0.70349 0.00709 0.70239 to 0.70458 0.70130 to 0.7U507 0.70050 to 0.70(83
0.5941

col/abs/trk len ('.70310 0.00101 01.70218 to 0.70422 0.70115 to 0.70023 0.70140 to 0.70190
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:f the largest of each oeff occurred on the ene:-:t cycle, the keff results and he, 95, and 99 percent confidence intervals would
be:

keff estimator

collision

absorption
tracl. length

col/abs/trh len

keff

0.73039

0.70314
0. 70339
0.70334

standard deviation

0. t00112
0.001110

0.00154
0. 00103

8., confidence

:0.70257 to 0.7(1401
:.70205 to 0.79424
0.7'1).4 to 0.751493
0.70231 to 0.70437

95 cosfidrnce 99: confidence

r0.70146 to U.70592 0.70073 to II:.7:00}5C4
0.7500cc tO 1.70532 0.7:7:25 to 0.72004

0.70034 to (.700645 0.69934 to 0.70745
0.70128 to O.7054 0 0.70061 to 0.70607

the estumated average prompt removal lifetimes, one standard deviations, and 68, 05, and 99 percent confidence intervals are
,se") :

estimator lifetime std. dev. 085 confidence 950 confidence 995 confidence
rorr

collision 8.47143E-05
ubsorption 8.47241E-05

track length 8.4704GE-05
col/absorp 8.47240E-05

0.9q665
abs/trk len 8.48024E-05

0.8740
col/trk len 8.47991E-05

L.6399
col/abs/trk len 8.48016E-05

1.42417E-07
1.37731E-07
1.0795E_-07
1.37879F-07

1.06263E-07

1.00900E-07

1.06329E-07

8.4572E-05 to 8.4857E-05 8.4431E-05 to 8.4990E-05 8.4338E-05 to 8.50910-05
0.45800-05 to 0.4862E-05 8.4450E-'5 to 8.4998-05 4.41000E-08 tO 8.5088E-05
5.4977E-05 to 8.4893E-05 8.4570E-05 to S.5000E-05 8.4499E-05 to E.5070E-05
9.4586E-05 to 8.4862E-05 8.4449E-05 to 8.4999E-05 8.4360E-00 to 8.5088E-Oh

8.4696E-05 to 8.4909E-05 8.4591E-05 to 8.5014E-05 8.4572E-05 to 8.5083E-05

0.4698E-05 to 8.4906E-05 8.4586E-55 to 8.50120-05 8.4517E-00 to 8.5082E-05

8.4695E-05 to 8.4908E-05 5.4590E-05 to 8.5013E-05 8.4521E-05 to 8.5083E-05

absorption estimates of prompt lifetimes (sec):

fraction
lifetime (abs)

Ifetime(c/a/t)

laverage keff results

escape capture

0.50000E+00 7.53886E-01
0.OOOOOOOE+ 1.12383E-04
0.000a0E+00 8.12486E-04

swommed over 10 cycles each to

fission removal

2.461140-01 1.00000E+00
3.44249E-04 8.47241E-05
3.44563E-04 8.48016E-05

form 50 batch values of keff

average heff esti,

k(coll) st dev k(ab

batch start end keff estimators by batch

peant table 178

mators and deviations col/abs/ti

s) st dev k(track) st dev k(c/a/t) st
keff
number cycle cycle

dev
k(coll) h:labs) hl(track)

3
4

L,. 001052
5

r,.,.r]l 735

0.00132
7

n.00189
a

0. 00159

10
'.00141

11
0. 0127

12

0. 00115
13

0. 05107
14

u.UO143
15

0. 002 48
16

0. (:0139
17

01. nu132-
18

0. ('5125
19

0. 0011720

0.001T43

21

0.100138

O . e',131
23

0.100127
24

0.00130
25

0.0c,123
26

:7. Ot0125

71

41
51
61

71

81

91

10111{11

121

171

141

151

101

171

181

191

201

211

221

231

241

251

2C1

271

251

40
50
60
70

80

91'

100

110

120

130

141'

150

10I

170

180

190

200

110

22')

230

240

250

270

2 i

0. 69404
U. 6999 1
0.69908
0.70512

0. 70990

0. 70562

0. 69488

0. 70672

u.70039

'3.704(5

0. 70238

0. 70607

0. 70037

'. 72037

0. 69433

0. 70269

0.70970

0. 710393

0.70859

0. 69003

0. 69404

0. 70290

n. 69744

0. E8944

0. 71173

0. 69046

0. 7:908
0.69995

0.70175
0.70586

0. 71146

0.70888

0. 69474

0.69958

0.70157

0.70223

'.70019

0. 70232

0. 70040

n.71051

0.r9238

0.70088

0.709864

0. 71074

0.70134

0.68724

0.69097

0.7:7303

U.70080

0.68942

0.7Y075

0.09795

0.69703
0.71175
0. 71143
0. 70015

0.70550

0.770384

0.70383

0. 71642

0.6 9025

0.696200

0.,9735

0.71159

0.70q84

0.71747

0.770387

0.69643

0. 705773

0.09419

01. 70737

0.68572

01. 701'17

0. 70:74

560.572

0.69940

,.) q470

0.00-52

0.69728 0. 00264
9.0.9788 0.00504
0.69969 0.00215

0.70173 0.00203

0.70238 0.00225

0.70131 0.00218

0.70198 0.00201

0.70181 0.00170

0.70209 0.00162

0.70212 0. 00149

0.70245 0.00137

0.70229 0.00127

0. 75358 0. 00175

0.70296 0.00174

0.70295 0.001,3

0.70)335 0.00150.

0.70338 0.00149

0.703C5 0.00144

0.70297 0.00152

0.70255 0.00151

s.702,12 0.00144

0.70234 0.00u173

0.70180 0.00144

0.701220 0.00144

0.70175 0.50(145

0.70427 0.00431
0.70343 0.00263
0.70404 0.00195

0.70552 0.00212

0.70C00 0. 00182

0.70446 0.00223

0.70375 0.00203

0. 7036L 0. 00161

0.70346 0.00162

0. 7,371 tq. nl 4

0. 70359 0. 00136

0.70335 0.00128

,.70429 5.500151

0.70349 0.00-12

0.70333 0.00152

0.703F4 5.00104

0.70404 0.00143

0.70385 0- ]001 36

0.70705 0 .05154

0.70(777 0.0149

0 70-'79 050142

.7C9770 j. 00103

n.70102l U.00143

0.70237 0.s r0140

5.7522( 0.10 C136

01.70439 0.00736
0.70674 0.00485
0.70509 0.00381

0.70517 0.00295

0.70495 0.00242

0.70479 0.00205

0.70624 0.00229

0).70447 0.0026C9

0.70364 0.00255

0.70630)7 0.00 237

0.70378 0.00228

0.70424 0.00215

0.70519 0.0022i7

0.70510 0.00205

9.70456 0.00199

0.70475 0.05109

0.70438 0.001I1

0.70454 0.00172

0.70360 0.00188

0.70372 0.00150

0.70398 0.00171

0.70333 5.00107

0.70317 0.00101

u.70283 0.00159

0.70205 0.00171

0.70399

0. 70603

0. 70627

0.70515

0.'70565

0.70369

0.70323

0. 70321

01.70344

0.70340

0.701471

0.770426

0.-70381

0. 71:410

0. 704123

01.70417

0.-70321

0. 70307

0.70307

0. 70206

0.7n253

0. 71250

n. 7,1,210
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27
0. 110121

28

0.0' n131
20

0.00030

3)0
'3.00126

31
'.00124

32
0.00119

33
0.00119

34
0. 00116

37
0.00112

26

0 .00114
37

0.00113
38

0. (0114
39

0. 00112

40
0.00111

41

0.(00109

42
0. 00 107

43
0.00106

44
0.00103

45
0. ('0101

46
n'.0n 0009

47
0. 030097

48
0.00090

49
0. '0(( 97

50

'3. OUO('6

average

batch
keff

(umber
riewvbrdcv

3
4

0. 00037

0. 00204
6

0.o00154
7

Ii. (0161
8

3. 00170

0. 00 106
ItC'

11

'3. ('0130
12

0.0014 9
13

u . 0to137
14

0. 0014 3
15

0.0, 1738
16

0.00137
17

0. 00135
10

0.0')133

291

301

311

321

300

310

320

320

0.69890

0.72007

0.71248

0.70547

0.71493

0(. 71290

0.60702

0. 72845

0. 708 37

0. 70164

0.70232

0. 7023 67

0.00140

0. 00151

0.00150

0.70232 0.00131 0.70189 0.00165

0.70277 0.00134 0.702X4 0.00105

0.70312 0.00134 0.70303 0.00120

0.70336 0.00132 0.70257 (0.001000.70552 0.71034 0.6892P U. 100I /(.0014b

331

341

351

361

371

381

391

401

411

421

431

441

451

461

471

481

491

001

511

521

340

350

360

37o

380'

391)

400

410

420

430

440

450

460

470

480

490

5000

010

520

530

0.70073

0.71397

0. 09317

'. 7(,C51

0. 72(093

'3.70006

0.70283

0.71038

0.70453

0.71224

0.71180

0.69886

0'. 70033

0.70894

0. 70260

0.69987

0. 702-2

0.69558

0.69737

0.70154

0.70583

0.6 739015

0. 70177

'3. 70273

0. 7 1222

0.00807

0.71680

0.69894

0.71442

0.70908

0.70084

0. 69292

0.70544

0.70505

0.60934

0.70173

0.69375

0. 69503

0.70293

0.72020

'0.72231

0. 70837

0.039207

0.7037,

'3. 71827

0. 68309

0.'7 1233

0.-71991

0.70680

0.70762

0.70113

0.70745

0.69422

0. 69236

0.69771

0.71993

0.661006

710.630

0F6301

0I. 70290

0. 70324

J. 70294

,.70207

0. 70338

0. 70354

0. 70352

0.70370

0.70372

0.70393

0.70412

0. 70400

0.70391

0.70403

0. 70400

0).70391

0. 70389

0.70,371

0. 70358

0.70354

0.00141

0.00141

0.00140

0. 0(I 123

0. 00142

0.01('139

0. 00132

0.00132

0.00129

C. 00128

0.00126

0.00123

0.00121

0. 00119

0.00116

0.00114

0.00111

0. 00110

0.00109

0. '00107

0.70344 0.0012'

0.70339 0.00124

0.70299 0.00C2I

0.70205 0.00123

0.70295 C'. ('0119

0.70320 0.00119

0.70300 0.00116

0.70345 0.00118

0.70333 0.00116

0.70361 0.00116

0.70374 0.00114

0.70368 0.00112

0.70343 0.00112

0.70347 0.00109

0.70351 0.00107

0.70342 0.00105

0.70338 0.00103

0.70318 0.00103

0.70301 0.00102

0.70301 0.00100

'3. 70314

0. 70374

0.70300

0. 7(1303

'.70354

n.703195

0. 70332

0. 70363

0.70404

0. 704 11

0.70419

0. 70412

0.70420

0.70397

0. 70371

0.70035

0. 70393

0. 7(34,

0 .70(3E9

n . 7f318

0. 0('1023

0.00,)17 4
0. 00101

o'. ('( 1 7q'
0.00174

0. 00174
0.0 0174

0). 0(' 176

O. 0U172

0. 00168

0. 0CI 176

0.001600. '30100

0. OII"
0.00104

C). 0('104

0. 0(100
0.00105

0.00100

'3. 70221

0.70287

u. 703 18

0.70332

0.70344

I.7r,352

0. 70330

0. 70216

0 .70307

0. 70338

'). 70316

0.70351

0.70351

'. 70375

0.70388

0.70380

(1. 70366

0.70365

0.70361

0.70351

0.70351

03. 70332

(.70322

0.70213

keff results

start end

cycle cycle

summed over 20 cycles each to form

keff estimators by batch

:(coll) k habs) k(track)

25 batch values of keff

average keff estimators and deviations csl/abs/tl

k(c/a/tI stkOcoll) st dev h(abs) st dev h:(trach) st dev

31
51
71
91

111

151

171

191

2111

231

251

271

201

311

320

351

371

50
7'
90

110

130

150

170

190

210

23o

250(

27')

290

310

330

350

370

390

0.69728
0(. 7021(l
0.70776
0.70080

0.70252

0.70423

0.71037

(. 69850 1

0.70685

0.60931

0. 09047

0.69344

0. 70110

0.70978

0.70900

0.71035

0.09684

0.71494

0.70427
0.70381

'. 71017

0.69716

0. 70190

0.70425

0.70846

0.69663

0.70(90

0.60429

0.70000

0.09461

0.70335

0. 71020

0. 71162

0.70302

0.695"6

0.70748

0.70439
0.70579
0.70467
0.71013

0.69323

0. 70447

0.71366

C. 70C0l5

0. 70296

0.0964

0. 70446

0.69756

0.06860

0. 71314

0. 09803

0. 72130

0. 70032

0.7 ý1 091J

0. 60969
0. 7 0238
0.70198

0. 70209

0.70245

u. 70358

0. 70295

0.70133

0.7,297

0. 00241
0.00303
0.00218

v. 00169

0.00143

0.00165

0.00157

0.00145

'7. 00136

0.70404 0.00023
0.70608 0.00205
0. 70380 O.00266

0.70346 0.00)210

0.70359 0.00172

0.70429 0.0016.1

0.70333 0). 00160

0.70404 0.010165

0. 70 1003 00177

0.70278 0.,00162

0.70210 0. 00163

0.70220 0.00150

0.70277 0.001500

0.70330 0.00152

0.70339 0.00142

0.70295 0.00141,1

0.70320 0.00135

(0. 70509
0. 710495
0. 70024

0.70364

0.70370

0.70501

0. 704 56

0.70438

0 . 7r030'0

0. 00070

'. 00122
0.00230

0 . '0'2180

0.00240

0.00£17

0. 0'(]102"

L0. 70631

'. 70201

0.7030L

0.70431

70244

0.70303

0. 7(311

0. 7 0220

'3.70106

0. 70240

(I. 70270

0'. 70237

0. 70100

0. 70342

0.70206 0.00129

0.70180 0.0014n

0.70175 0.00129

0.70232 0.00133

0.70277 0.00131

0.70324 0.00132

0.70287 0.00129

0.70354 0.00139

0. 7"32-1 0. 0,0171

0.70217 ). 0164

0. 70200 0. 00000

0.70254 0.00101

0.70307 0. 00100

0.70374 0.00205

0. 70302, 0.001049"

0. 70200 0.0010Ul7
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19

0. 00126
20

0. 00122

0. 00116

0. 00100

24
0. 00100

25
0.001n3

391

411

431

451

471

491

811

410

430

450

470

410

510

130

0.70600 0.70788 0.60771

0.70839 0.70668 0.7133r

0.70370 0 .00133 0.70345 0.00130 0.70362 0.00180

0.70393 0.00128 0.70361 0.00124 0.70411 (1.00178

0.70533

0. 70464

0.70124

0. 69925

0.69946

0.7049C

0.69910

0. 7(1219

0.69774

7. 098098

0.70437

0.70084

0. `9504

0. 70046

0. 6965d

0.70400 0.00122

0.70403 0.00116

0.70391 u.00:112

u. 70371 0. 00109

0.3,4 0.00106

0.70308 0.00118 0.70412 0.00169

0.70347 0.00115 0.70397 0.00162

0.70342 0.00110 0.70350 0.00159

0.70318 0.00108 0.70345 0.00153

0.70301 0.00105 0.70318 0.00150

0.70352

0.70376

0.70301

0.7036P

0. 70355

0.70335

C0. 7,'2317

average keff results

batch start end
1:e ff
number cycle cycle

dev

suemed over 25 cycles each to form 20 batch values of keff

keff estimators by batch average keff estimators and deviations

k(coll) k(abs) k(track)

3
4

0.00279
5

0.00181
6

0.00140
7

0.00124
a

0.o00165
9

0.00153
i0

0. 00138

11

0. 00127
12

9.('134
13

0.00123
14

0.'00113
15

0.00101
16

U. 00110
17

0. 00106
18

0.00104
19

0.130090

20
H.00101

31 55 0.69657
56 80 0.70689
81 105 0.70330
100 130 0.70161

131 155 0.70351

156 180 0.70590

181 205 0.70925

206 230 0.69675

231 255 0.69816

256 280 0.70007

281 305 0.69993

300 330 0.71128

331 350 0.70C23

350 380 0.7078S

381 405 0.70582

406 430 0.70975

431 455 0.70786

456 480 0.70116

481 505 0.70176

506 530 0.69715

0.70340
0.70764
0.70284

0.69985

0.70440

0.70272

0.70930

0-.69424

0.69762

0. 7(1157

0.70005

0.71058

0. 70(055

0.70037

(1.707F1

0.70893

0.70519

0.70015

0.70044

0.69667

0.70573
0.70461
0.70696
0.69725

0.70454

0.71151

0.70200

0.59617

0.70089

0.69860

0). C'95 no

0.70175E

0.1715128

0. 703 02

0.70172

0. 71445

0.71145

0.68960

0. 70559

0.69113

k(c0ll) st dev

0.70173 0.00516
0.70-225 0.00303
0.70209 0.00215

0.70238 0.00169

0.70296 0.00150

0.70366 0.00155

0.70297 0.00161

0.70244 0.00152

0.70220 0.00138

0.70109 0.00126

0.7C,277 0.00139

0.7030,3 0.0Ui131

0.70338 0.001 20

0.70354 0.00118

0.70393 0.00117

0.70416 0.00112

0.70400 0.00 1(17

0.70385 0.00102

(0.70354 0.00103

:(abs) st dev kltraul) at d-v

0.70552 0.00212 0.70517 0.00056
0.70466 0.00150 0.70577 0.00068
0.70346 0.00160 0.70364 0.00218

0.70365 0.00125 0.70382 0.0017o

0.70349 0.00104 0.70510 0.00189

0.70432 0.00121 0.70466 0.00166

0.70306 0.00164 0.70360 0.00178

0.70246 0.00157 0.70330 0.00160

0.70237 0.00140 0.702e3 0.00151

col/abs/ti

1:(c/a/t) st

0.70307

0.70330

0.70355

0.70439

0.70322

0.70281

Ci.70247

0.70230

0.70325

0. 70310

0.70335

0.70379

0.70397

0.703G9

0.70307

0.70324

0.70270

0. 70336

u.70314

0. 70295

0.70326

0.703F1

0. 70370

0.70351

0.70334

0.70301

0. 00131

3.0 o 137

0. 00128

0. 0)120

0. 00116

0.00114

0.00107

0.00103

0.00099

0.00100

0.70212 0.00154

0.70257 0.00148

0.70353 0.00100

0.70354 0.00154

Q.70342 0.00144

0.70411 0.00151

0.70454 0.00149

0.70371 0.00163

0.70361 0.00154

o.70318 0.00150

average keff results summed over 50 cycles each to form 10 batch values of keff

batch start end keff estumaters by betel

8:e fl
number cycle cycle k(coll) I(abs) :(tcaek)

dev

average keff estimators and deviations

1(ol1) st dev kl(abs) st dev k(track) st dev

col/abs/tl

6(,e/u/t) st

4

v.(5

0.00111
6

0.003120

7
n. 001A E

0. 00113

O. 00091

0o104

61
131
181

231

281

331

381

431

401

.c
130
180
230

290

3301

390

430

480

530

0.70173
0. 70245
0.70471
0. 70301

0.469011

0. 705F1

0. 710706

0.70779

0.70451

0. 69946

'7. 70552

0.70140
0.70300

'. 70177

0. 090 00

0. 70832

0. 70046

0. 70827

0.70267

0.6q855

0.70817
0.701111

C0.7,:1,E 3

0.70123

0.70935

0.70808

0. 79.056

0.09830

,.70200 0.70C0m36
I,. 7(-297 f,. (0090-
v. 70207 0.000083

v. 70220 0.00002

0.70277 0. 00094

0. 70136 0. 00100

0.70"3093 0. 0003

u. 7144(10 0. 00091

v. 70354 0. 00003

0. 70346
0. 70349
07(1306

0.70237

0.70336

0. 70295

(0.70361

0. 70351

0. 70301

D. 00209
0. 0(0119
0.00095

0 .0(0101

'.0,03129

0. 00117

0.00121

0.(0107

0.00108

0.70364 0.(00153
0. 7001u 0. 00171
0. 70300n 0.01 nn3

0.702b3 0.00168

0.70257 0.000140

0.70354 0.01C53

0.70411 0.00144

0.70371 0.00133

0.70318 0.00130

0.70207

0I.70213

(0.70271

0. 70322

0. 70304

0. 70380

0.70336

average 1-ff results summed over 100 cycles each to form 5 barch values of keff
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batch start end
keff
number cycle cycle

dev

3
4

0.00073

0. 00071

31
131
231
331

431

130
230
230
430

530

keff estimators by batch

:(-oll) : abs) k (track)

0.70209 0.70346 0.701364
0.70315 0.70266 0.70356
0.701236 0.70396 0.70002
0.70742 0.70436 0.70272

0.70198 0.710061 0.60946

average keff estimators and deviations

k(coll) st dev kLabs) st dev ((track) st dev

0.70297 0.00088 0.703030 0.000['40 0 0.70320 01.00004
0 70077 0 00055 0.70330 0.0U033 -.70217 0.00103
0.70393 0.00123 0.70361 0.00037 '.70411 0.L00170

0.70354 0.00103 0.70301 0.00000 0.70310 0.00161

col/abs/tl

0 (c/a/t) st

0.7035q

0.70330

average h:eff results suommed over 125 cycles each to form 4 batch values of keff

batch start end 1eff estimators by batch average heff estimatocs and decuatians
l:e ff
number cycle cycle k(coll) k(abs) khtrack) h:(coll) st dev :tabs) st dev h(track) st dev

dev

col/abs/ti

k(c/a/t) st

0.70379

1
2
3
40).0009]

31
156
201
400

155
200

405
530

0.7n238 0.70365 0.70362
0.70202 0.70100 0.70183
0.70623 0.70503 0.70460
0.70354 0.70227 0.70246

0.70220 0.00010 0.70237 u.0012 0.70283 0.00,99
0.70354 0.00135 0.70326 0.00115 0.70342 0.00082
0.70354 0.00095 0.70301 0.00005 u.70318 0.00063

average keff results sunmed over 250 cycles each to form 2 batch values of keff

batch start end
number cycle cycle

1 31 280
2 301 530

laverage individual and

cycles per number of
intervals

keff batch k batches
confidence

hetf estlmstors by batelh verage keff estimatecs and devatuLons
k(col1) k(abs) k(track) h ~coll) st dev 0 labs) st dev k(tracru) st dev

0.70320 0.70237 0.70283
0.70488 0.70305 0.70353 0.70304 0.00134 0.70301 0.0,0004 0.70318 0.00035

combined collisios/absorption/cruck-length keff results fonr 0 Idifferent batch sires

average keff estimators and deviations normality average hlc/a/t) khc/a/t) confidence

k(coll st dev khabs) st dev hktrk) st dev co/ab/trh k(c/a/t) st dcv 95n confudence 990

0.70590

0.70585
4

0.70570
5

07.70568
10

0.70570
20

0.70608
25

0.70610
5U

0.70099
100

0.71070
121

('.72332

500

250

125

100

50

35

207

10

5

0.7035 0.0011

0.7035 0.0011

0.7035 0.0010

0.7035 0.0010

0.7035 0.0011

0.7035 0.0011

0.7035 0.0010

0.7035 0.0009

0.7035 0.0010

0 70759 001](11

0.7030 0.0011

0.7030 0.0010

0.7030 0.0010

0.7030 0.0010

0.7030 0.0010

0.7030 0.0010

0.7030 0.00010

0.7030 0.0011

0.7030 0.0007

r, 700{t ) 000,

0.7032 0.0015

0.7032 0.0016

0.7032 0.0015

0.7032 0.0016

0.7032 0.0016

0.7032 0.0015

0.7032 0.0010

0.7032 0.0013

0.7032 0.0016

0.703' 0.001..

195/95/951

195/951•51

199/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

0. 70319 0.000102

0.70319 0.00101

0.70315 0. 000-0

0.70315 0.00005

J. 70313 0. 000. .

0.770317 0. 00103

0. 70324 0. 00101

0.70336 0.00104

0.70330 0.00075

0. 703797.3 I',. 0031

0.70115-0.70523

0.7(1119-0.70520

0.70125-0. 70507

0.70125-0.70506

0).70I121-0.70"06

0. 70102-0. 70531

0.70110-0.70537

0.70091-0. 70581

0.70010-0.70651

r. 6.q0 90-0. 707(9

0.70048-

0. 70054-

0.70063-

0.70063-

0.70057-

0. 70025-

0. 70031-

0.69973-

0.69591-

0.09426-

lindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) 1(track) h(coil) sc dev k(abs) sc dev kltrackI st dev k(c/a/t) st dev tom

1 1000 I 0.063 0.67157 0.66002 I
3 044 .0.0225q 0.2335 0.60033

92 I I 0.74454 0.73870 0.72696
4 1189 I 0.68064 0.69320 0.71005
5 916 0.67162 (.67449 0.66605
6 972 0.67555 0.69125 0.C5320j
7 09 9I 0.69300 0.SE90 0.061 I
0 1002 0.70296 0.67585 0.73,1 r
9 1006 0.69950 0.70969 0.76900

10 1024 I 0.69455 0.70359 0.71872

11
12
13
14
15
16
17
10
19
20

992 0.71945
1044 I0.74157
102 1 0.71667

971 0.6831
972 I 0.07137
980 0.770340

1075 1 0.67107
942 I 0.69600

1027 I 0.70540
1045 I1 .77573

0.724I1
0.745 71
0. 70198
0.09304
0.00109
v.00740

0. 09658
0. 70231
0. 71067
0.74140

0.774R0
0.71944
0.07162
0.05735
0. 7014
0 .72402
0.63445
'7 -71773
0.0544H5
0.75100

21 1103 I 0.69297 0.66583 0.72338 I
22 890 p 0.6720,0 0.60187 0.67595 I
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07

3

965 5
35

1D19C9

32
33(097

37
16163

38
16573

39
10967

40

1141 2

511
2067q

512
20711

513

33972

514
20741

515
20556

516
20586

517
20573

516
20612

519
09571

520
20596

521
20634

522

30746

523

524

20730

515

5(167

517
'0527

526

5 92(1572
52O

20601
530

25('95

949 0.71079 0.69071 0.73845
11052 0 R39 0 .66-37 0. 741115

970 0 697 90 C0. 99q(r 0 .67c(.19

10n1 0 70e55 0a C9l 4 0 700ý5
1009 1 0.67223 0.644tR 0.60032

973 1 0.73330 0.74610 0.69315
1 (1 I .6962' 5 711r2 .684q2

935 0 73541 0.69 4-, ( 74775
begin active keff cycles

1147 0 7142 08 730 0. 71371
571 0. a6 9 A 7101 LI 70'35
981 CC977 .705I3 0765827

594 I0.68924 9 .69195 .0.9822

994 0.61e2 0.70672 0.84083

977 1 0.71544 5'7042S 0.72t27

1037 1 0.73287 0.74246 0.72458

1015 I 0.905 0.70612 0.77117

959 1 0.6641d 0.66719 0.626-70

956 1 0.66792 0.70877 0.69622

928 r 0.75910

1183 0.67984

892 1 0.6A107

1007 1 0.69072

1027 1 0.64762

932 1 0.68972

1)52 i 0.74062

1053 1 0.70672

931 0 .67005

937 1 0.70K25

1058 I1 .7156.3

1009 0.6555

969 I 0.67096

978 0.72555

1035 1 0.71400

1006 I ).74177

1046 1 0.64384

869 1 0.71724

1119 1 0.69903

961 1 0.70253

0.74259

0. 69205

0.68076

0.6810x

0.66328

0.68472

0.71731

0.69771

0.67215

0. 7186 6

n.71455

0.69318

,0.70549

0.70570

0. 70153

0. 6C806

0.69923

U..6eC97

0.69452

0.75416

0'. 71746

0.70320

0I. 71)462

0.62331

0. 71744

0. 70135

0.68843

0.67557

0. 755173

0. 63479

0.6590o

0.67671

(.70327

0.73850

. 71714

0.63471

5.69940

0.72515

0.r4982

0.7C338 0.01099
:.7:151 0.00656
0.69845 0.00556

0.69508 0.00547

I 0.65547 0.0(-551

0.70339 0.00683

0.70179 0.00612

0.69761 0.00683

1 0.69464 0.00679

I 0.79383 0.00113

0.70378 0.010113

1 0.70373 0.00113

0.7)370 0.00112

1 0.70359 0.00113

1 0.70356 0.00113

j .75304 0.00113

0.70364 0.00112

1 0.70257 0.00112

1 0.70356 0.00112

I ) .7)360 0.I0 112

0 .70356 0.00112

C .771351 0.00112

0. 7(355 0.00111

1 0. 70357 0. 01111

0.7 S01 5 ,0. 111

1 0,. 7L)--5ý3 0 .0 0 112-

0.703.5 0.00112

0.70354 0.00111

I06735354 5.00111

0.72534 0.05544
0.71b77 0.0072-
0.71207 0.00846

0.71140 0.00658

0.71021 0.00551

0.71451 0.00655

0.71373 0.00577

0.70856 (0.00726

0.70858 0.00649

0.70326 0.00111

0.7,1,324 5.00111

0.70319 0.00111

0.70315 0.00111

0.70306 0.60111

0.70393 0.00111

0.70305 5.09111

0.70304 0.00110

0.70298 0.50110

0.70301 0.00110

0.70304 0.00110

0.70302 0.00110

0.70313 0.00110

0.70303 0.00109

0.70303 0.00109

1.701 14 0.00110

0.70307 0.00110

0.70356 0.0()10q

0. 70303 0.0(1159

0.70301 0.00109

0.70803 ".(0565
0.69478 0.01365
0.69564 0.00969

0.68468 0.01329

0.09194 ).51306

0.69660 0.01198

0.70593 0.01395

0.69712 0.01513

0.69703 0.01353

0.70356 0.00154

0.70361 0.00154

0.70361 0.00153

0.70361 0.00153

0.70344 0.00154

0.70347 0.00153

0.70357 0.00153

0.70354 0.00153

0.70348 0.00153

0.70359 0.00153

0.70345 0.-0153

0.70336 0.00153

0.70329 0.00153

0.70329 0.00153

0.70336 0.00153

0.7033r9 .00152

0.70325 0.00153

0.70324 0.00152

0.70328 0.00152

0.70318 0.00152

0.69335 0.01731

0.69941 0.01368

0.70431 U.50742

I 0.70980 0.01000

1 0.70945 0.00924

1 0.70110 0.01044

1 0.70301 0.00977

0.70348 0.00104

0.7034r 0.00104

1 0.70342 0.00104

1 0.70339 0.00104

1 0.70328 0.00104

1 0.70326 0.00104

0.70331 0.00104

1 0.70330 0.00104

F 0.70333 0.00104

1 0.70327 0.00114

')0.70327 U.00103

0.70323 0.00103

0.70321 0.001913

0.70322 0.00103

0.70324 0.09013

I 0.70333 0.0010,

0.70323 0.00103

0.70323 0.00103

0.7L322 0.00103

1 0.70319 0.00102

the largest active cycle keffs by estimator are:
are:

:he smallest active cycle keffs by estimator

collision 0.77667 on cycle 250 collision 0.63361 on cycle 397
absorption 0.76931 on cycle 301 absorption 0.63388 on cycle 510

track length 0.01127 on cycle 731 track length 0.60593 on cycle 445
Iplot of the estimated coliabs/trach-lesgth ketS one staedard deviation interval versus cycle number FI = tital Leff = 0.75310

cycle active 0.69 0.70 0.71 0.72
number cycles -------------------------------- I --------------------------------- I

49 ------ I -----------------------------------
41 15 I ]- - - -
15 0 2 .------ ::: :I -

55 25 ( F.. ... .. I--I
65 311 F . . . I----- - -

65 35 F -: - I--)
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70 40 -.-.-.-.....-- - ......- )

75 45 I. . )
8 0 5 0 s o ..
55 55 - - -- - )

90 60 -. -- --.......-
95 05 -.- -- -

100 70 I (- -- --
105 75 -.-.. - I - -
110 s0 I
115 05 I . .. .kl..-.
110 90 I .. . . lr -..125 95 I

130 100 0
135 105 - -- --

140 110 I
145 115 ..
1 5 0 1 2 0 IhI . .
155 125 I .
1 60 1 3 5.
165 135 k - - -
170 140 I
175 145 ( - .
190 150 I--- - -.... )
1 8 5 1 5 5 ( .
190 160 (
195 165 I

200 170 I- - - --

205 175 I
210 180 I- I k. .

215 185 I
220 190 I- I - . .
125 195 I
230 200 I
235 205 .
240 210 I
245 215 I
250 220 I . .k - -

255 225 I
260 230 I
265 235 .
270 240
275 245 1.-- I
280 250 (
285 255 + +.--- )
290 260 I(---k
295 205 I .. k-

300 270 I(---6
305 275 5
310 200 I

315 205 5
3 2 0 2 9 0 I5- -
335 295 I . . - -

330 300 .
335 305 -
340 310 I
345 315 5
350 320 I
355 325 I
360 330 I
305 325 -
370 340 I
375 345 I
380 350 1
395 355 + +
300 360 G - [0
395 365 (-I --
400 370 -
405 375
413• 200I --

4 15 38 5 -
420 290 -
425 395 I -
430 300 (I-I-435 415 + 1

440 410 I
445 415 5
450 420 I
4 5 5 4 2 5 (I -
460 430 I
465 425
4 70 14 0 I -
475 445 I
480 450 I
4 8 5 4 5 5 ( -+
450 460 (--I-

495 465 I
500 470 I

505 475
5 10 4 80 (
515 485
520 490 9
525 4s5 I

525 500 I

I-------------------------------------I -----------------------
0.69 0.70 0.71 0.72

lindividual and collision/absorptnon!tnaoýl:-lnnjth I:effs for different numibers of inain e cycles skipped for fission souce
settlln5
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ski0 active
intervals

cycles cycles
confidence

active

neatrevns

average keff estimators and deviations normality average k(c/a/t) k(c/a/t) confidence

k(col st dev kIabsh st dev h:trk) st dev co/ab/tiL h(/a/t) st dev 955t confidence 599.

0 530 530:e51
U. 7 0 5 4 I

1 529 5--4851
0.7055.1

2 52a 521111

0.70'56

3 527 5277131
0. 70559

4 121 5255C41
0.71562

5 525 5251081
0. 70568

6 524 5246361
0.70572

7 523 523E371
0. 7057r.

8 522 5225851
0.70575

9 521 5215791
5.70570

10 510 5205551
u.70576

11 519 51q5631
0.70571

12 518 5185191
0.715568

13 517 5174931
0.70564

14 516 5115221
5.7050.0

15 515 5155501
0.70572

10 514 5145701
).7(,57j

17 513 5134951
0.70580

18 512 5125531
0.70580

19 511 5115261
0.70581

20 510 5104E11
0.70571

5.7503 01.011 5.7020 0.5011

0.7033 0.0011 u.7026 5.0511

5. 7034 0. 0511 1.7 E2 0 .5.5 11

0.7034 0.0011 0.7027 0.0011

).7034 0.0011 C1.7027 '1.5011

0.7034 0.0011 0.7028 0.0011

0.7035 -:.0011 u.7026 5,.0011

0.7035 5.5011 0.7028 0.0011

,1.7035 0.0011 0.7029 0.0011

0.7035 0.0011 0.7029 0.0011

0.7:35 5.5011 0.7029 0.0011

0.7035 5.5511 0.7028 0.0011

0.7034 0.0011 0.7027 0.0011

(.7034 0.10011 0.7127 0.0011

0.7035 0.5511 0.7028 0.0011

0.7035 0.0011 0.7028 0.0011

n.7035 0.0011 0.7528 0.0011

0.7036 0.0011 0.7028 0.0011

0.7076 0.5011 0.7028 0.0011

u.7036 0.0011 0.7028 0.50011

0.7034 0.0011 0.7527 5.0511

0.7030 0.0115

0.7030 0.0015

0.7:32 ".0015

0.7032 0.0015

0.7531 0.0015

5.7032 0.0015

0.7033 0.0515

0.7034 0.0015

0.7033 5.0015

0.7032 0.0015

0.7032 0.0015

0.7030 0.0015

0.7030 0.0015

0.7031 0.0015

0.7032 0.0015

0.7031 0.0015

0.7031 0.0015

0.7032 0.0015

0.7032 0.0015

0.7033 0.0015

0.7032 0.0015

155/95/951

195/95/951

H5ýS/95!qi

195/95/951

95/95/951

195/95/951

195/95/95t

195/95/951

155/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

0.70281 0.50101

0.70288 0.00101

0. 70313 0. 011101

0.70296 0.00100

5. 75290.(0010

0.70304 0.00100

0.70308 0.00105

0.70311 0.05100

0.70313 5.0U105

0.70310 0.00100

5.70310 0. 00101

0.70305 0.00101

0.70297 0.00101

0.70298 0.00101

0.70301 0.00101

0.70305 0.00101

0.70306 0.00101

0.70312 0.00101

0.70312 0.00102

0.70312 0.00102

0.70303 0.00101

5.7008.1-0.75461

0.70088-0.70489

-. 70104-0.7,55 0

0.70097-0.70495

0.70099-0.70497

0.70105-0.70503

5.27109-0.70507

0.70112-0.70511

C1. 70113-0.70513

0.70110-0.70510

0.70110-0.70511

0.70104-0.70505

0.70097-0.70498

0. 77097-Q. 7(C499

0.70100-0.70502

0.70104-0.70506

0.70104-0.70508

0.70110-0.70514

0.70010-0.70514

0.70109-0.70515

0.70101-0.70505

0.70025-
). 70(,-,3j

0.70033-

. 71(134 -

0'. 70040-

C . 7110(44 -

0. 70(047-

0. 7004x-

0.70045-

0. 70044 -

o. 70238-

0. 70(31-

0.70031-

0.70035-

0.70038-

0.70035-

U. 70044-

0. 70044-

0.70043-

0. 70035-

475
0'.7':72)

480
0.70761

485
0.70909

490
0.70875

495
C. 70838

500
0.70987

005
(.71140

510
0.714 24

515

0.71919
520

0.73201

55

50

45

40

35

30

25

20

15

10

551101

500701

450251

401101

349991

299901

105001

145C21

1100501

0. C9955''255

70155

50.6998

5.56994

0'. 0902

50,672

0. 09955

5.7521

0'.7015

0.0033

0, . 0034

0. 0038

I. 0039

UI. 01143

,'. 0Ci149

0.(057

0.:0066

0.00

5. 005

0.0991

0.6986

0.0090

0.6984

,i.6970

0.6972

0.6990

0.7013

0'. 7029

0.0032

0. 0034

0. ('037

0-j. 0038

0. 0041

0.0046

0. 5053

0. 0052

0. 0055

0. 0072

0.6982 5.0046

0.0984 0.0049

0.69q8 0.0053

u.6985 0.0056

0.6955 0.0062

0.6914 0.0068

0.0911 0.0079

u.6966 0.0092

A.09406 .0104

0.6830 0.0122

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

1 95/95/951

195/95/951

1 95/95/951

195/95/95I

0.69904 0.00308

0.69873 0.00330

0.69932 0.00362

0.69858 0.00374

0.69704 0.00414

0.69647 0.00484

0.69586 0.00554

0.69.52 0.00542

0.70011 0.(0608

0.69q31 0.00934

0.69285-0.70523

0.69209-0.70538

0.09201-0.70663

0.69100-0.70117

0.68861-0.70547

0.58655-0. 70140

0.68438-0.70735

0."9707-0.70996

0.68736-0.71386

0.67722-0.72141

0.19079-

0.60901-

0.r8955-

0.68842-

0.68571-

0.68207-

5.68023-

0.68279-

). 682013-

0.8062-

525 5
1.92951

527 2
528 2

the mrnirsum
cycles.

50011 0.7009 n.01 0.7011

2 u451 0.70' (0. 5W 7 6932
-10/I 5.,7000 0. 101 7 5.55902

0.0149 0.6853 0.0182 195/95/951

0.515036 1.6910 0.0222 1
0.0039 5,.6877 0.0375 I

0.69014 0.02351 0.59490-0.79732 0.46277-

stimated stardard deistarlon for the ccl /abs/tl keff estemator occurs with 3 inactive cycles and 527 active

the first active half if th• proble: soips 24 cycles ard uses 255 active cycles; the second half skips 2E0 and uses 210 ces
the col/abs/rrl-len left, on- standard deviat2on, and 68, 95, and 99 percent intervals for each active half ot the problem are:

problem 1:cft standard deviation 680 confidence S5n confidence 59: onfidence

first half 0.7U2239 .00142 0.70596 to 0.70381 0.69954 to 0.70523 0.69860 to 0.70610
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second half 0.70385
f inal resul 1t 0.70319ý

* 00" 147
0.001i02

0.7:238 to 0.70532 0.701092 to : 0.75078 0.60997 to 0.70773
0,70216 to 0.70422 0.70110 to 0.70527 0.7004b to 0.700

the first and second half values of k(collision/absorption/track length) appearlevel.

lplot of the estimated col/abs/track-length keuf one stsndard deviation interval
.0.770319)

to be the same at the 56e perccant cufideece

by active cycle number (I = final huff =

inactive
cycCles

10
15
20
25

35
35

40
45
50
55
60
65
70
75
80
85
90
95

100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
165
190
195
200
205
210
215
220
225

230
235
240
245
250
255
260
265
270

275
200

285
290
295

300
355
310
315

320
325
330
335
340
345
350
355
360
305

370
375
380
390
390
395
400
405
410
415

420
425
43(1

active
cycles

530
525
520
515
510

505
500

495
490
465

480
475
479

465
460
455

450
445
440

435
430
425
420
415
410
405
410
305
390
385
390
375
370

365
360
355
350
345
340
335
3303
325
320
315
310
305
300
235
290
285
280
275

270
265
260
255
250
245
240
335
230
225
220

215
210
205
200
195

1917
185

180
175

17(1
165
160
155

150
145
240
135
130
125
120
115
190
105
100

I---------------

0. h9
--I-

0. 70

-- --- -- -

-k -- )

hi- I- )
( - - k I- -

H- -- )

---- k-1---)

- - -- )
( - --- -

-[----I
--k l -

-(- -- - -
8-i-kl-

--I l -
--- k--

D.7 71
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425
440
445
450
455
440
465
470
475
480
495
490
405
505

505
510
515
520

95

800

75 I
7:.

65
60
55
5,0

45
40 I
35

25

15 I
10 I

I---

- -- -- -- -- -- -- -- --- - - - )

------- ------- -----

------ ------ -------

--------------------. I

--------------------- I
---------------.-.-- ) I

--------------..----. I
--------------....----- I

----------------- ....-- )

----------------- .:.--.-)
------------------ ..----

--------------) I

0.71
--I

0.09 0.70

dump no. 2 on file MS4AccNACCoC I .o gO_9 eC OdO01.Oc m HP 36 mma.inpr ups = 530405 ,oli = 76766227
ctn U 11.90 nrn = 77003200

0 warning messages so far.

run terminated when 530 kcode cycles were done.

computer time = 12.12 minutes

m c np v e r s i o n 5 0 C 2 1 2 .0 = '4 10/25/07 21:18:09 probid = 10/25/07 21:01:56
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Figure 6.6.15-2 Hexagonal Pitch MOX Rods - 241Pu Fuel Composition

Thread Hame & Version = MCDPE_.SICC, 1.30

- I
I-II I _ I I I _

------------------------
This program was prepared by the Regents of the University of I

ICaiifornia at Los Alamos National Laboratory (the Unilversoty) under I
contract sumber W_'-7405-fENG-36 with the U.S. Department of Energy i

(DOt) . The University has certain rights in the program pursuant to)
the _ontract and the program should not be copied or distributed I

I outside your organsoation. All roghts in the program are re ed I
lby the DoE and the University. Neither the U.0. Government nor the I
I University makes any warranty, express or implied, or assumes any I
I liability or responsibility for the use of this software. I

lmcnp version 5 ld=03212004 10/25/07 23:04:59
... . ... . ...... . .... . .. . .... . ......... . ........ ........ probid = 10/25/07 23:04:59
name=Pl- AccNACCoC cl.00_gO. 00_eO.00_di.0lcm_HP_3n 1 . inp host=amdeng2-it1,59

3- NAC-LWT Cask - MOaX Experiments - Accident Transport Conditions
2- C
3- C EXCEL File Version: v2.010
4- C Run Version: v2.00
5- C
6- C Fissile Material Type: All Ps-241
7- C Rod Interior Vold Moderator Density: 0.q982 g/cc
8- C Canister Interior Moderator Density: 0.9982 g/co
9- , Canister to Cask ,ap Moderatr Iarsity: 0.0001 gi/c

10- C Cask Ex:terior Moderator Density: 0.0001 g/cc
II- C Boundary Condition / Distance: Reflected / 0.01 cm
12- C
13- C Fuel Rod Pitc-h: 3.6 cm
14- C Fuel Rod Pitch Cofiguration: Hexagonal
15- C N~umber of Rods: 16
16- C
17- C Base Fuel Parameters: NACOC
18- C
1 9 - Cells - Fuel Rod - IACCoC
20- 1 1 -10 .554 -1 u=- $ Fuel
A1- 2 2 -0. 99 - s 3 a Plenum + Fuel to Clad Gap
22- 33 -6.56 -3 + u=3 Clad + End Plugs
23 4 4 -0 *982 +3 U=3 $ Outside Fuel Rod
24- C 16 Pods -Hexagonal Fitch
25- 10 4 90 082 -
'6- "tril=( 0.6000 -1.5588 0.0000 )
7- lat2 u= fill=-7:8 -5:5 0:0

28- -' -3-2 -- -2
29- 2 2 9 1 2 ) 2' ' ' 2 2"
30- 222222 2 222 2

3-31- 2• 1 )o? 2 2 23 2 2 2
32- 212222 33322222
33- 2 2 2 2 "2 3 3 3 3 3 2 "2 2
34- 2 2 2 3 3 2 234- 2 2 2 _2 2 3 3 13 ? 2 22
36- 22225 922 52 22
36-

3- -5.' - 337- 2 2 2' 2 2 1 2 2 "
38- 2 2220' 1 .2 , 2 2
39- C PWR Baske- Cells
40- 20 4 -0.998I In - Rod Array Container
4 11 5 -0.0001 +20 -21 u=1 a hashet Cavity
42- 7 -2.7020 -22 +2 u aset Body
43- 23 5 -0.0001 422 U 1 U 'otsde
44- C Cells - LWT Cash Accident Conditions
45- 40 R -11.344 -43 un0 S ERtPb
46- 41 5 -0.0001 -42 fill =1 uO 0 Cavity
47- 4' -7.0400 -41 '4 u= 0 Bottom
4 -7.0400 -40 +4a 45 148 n 42 u=l $ OuDerShell
4 44 9 -7.9400 -44 +47 +4' un $ 1 nnerShellTaper

5n- 45 -7.400 -4 4 InnerShell
51- 46 8 -11.344 -47 +4, -C1 S Lead
52- 47 8 -1.344 -415 +44 47 u 0 $ LeadTaper
53- 48 0 -40 +47 u=a 5 Le adcGap
54- 49 C -0.00001 -4` +40 -14 $ Gap to Refleotor
55- 5'.1 + 48 S 0 $ Poundary
56-
57- c Surfaces - Fuel Pod NACCo'
58- 1 0CC Q.01400, 0.00,-H-:l 5'.::' :':0.0"0l0 369. long 0.4761 S Fuel pellet stack
5q 1 RCC 0.0000 0000 Cn. C '000 C.0100 400.4337 0. 4876 $ Annulus a Slenom

S.0000 0.500 180 'h 0 ':000 0.000 411.8236 0.558E $ Clad a End-Caps

61- c Surfaces - Pitch -I sAoC
r 10 P86 0.0000 0.00': -C.0_60 : 1 , 1.I D .0900 454.12 1.800) 0.0101 0.0000 $ Lattice
63- C PWR Basket - Suoract
64- Sf1 RPP -7.4146 7.4) -7 4140 3.4141 0.0000 451.1200 $ Array Container
15- 11 1 sf6 -11.2713 1.2713 111.271 111.2713 1 .110 453.1100 $ BRest Opening
66- 22 8CC 0.0t00 0.00(0::.: 1i0 00'1l 0.020 452.1200 11.03511 $ Basket Outer Body
67- C Surfaces - LWT Cask Accident Conditions
68- 40 RCC 0.0000 0.0000 -2r.070 0.0000 0.0000 507.3,350 36.59 U Lwtot Body
6h- 41 SCC U.0e00 0.0000 - 7700 0. I0 ' 0.0003 2 .6700 36.5189 C, Bttom
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70- 4' PCC 0.0000 0.0000 0.0000 0.0000 0.000O 452.120] 16.9863 $ Cavity
71- 43 60 0.0000 0.0000 -17.7000 0.0000 0.0000 7.6200 -6.305 S Bottom gamma shield
7 - 44 0C2 0.0•000 0.000C 0.0000 0.000, 0.0000 444.5000 20.1740 Lead id - taper
73- 45 RCC 0.0000 0.OO0 1.0000 0.0000 0.000 444.5000 31.5974 ' Lead ad - taper
74- 4r RCC e.0000 0).0000 13.8176 0.0000 0.0000 410.5648 18.9103 $ Lead id
75- 47 RCC t 0.C000 8.0000 0.0170 0.00001 0.0000 416.8648 33.2-71 0 Lead od
70- 4e 600 o.0000 0.0000 13.8176 0.0 00000Oe 416.0348 23.4645 $ Lead gap77- 49 PP -30.052 36.0 89 -36 5289 36.5289 -26.6500 480.7050 $ C3stainer
78--

Mterials List
81-
82- MOX Material Composition Fuel
83- m -35 -5.7210E-03
84- 02238 -. 1157E-01
85- 94238 -0.4417E-10

6C.- r4239 -6.4417E-10
d7- 49-4240 - C. 4417F-10
88- 94241 -6. 4417E-a?
8o 94242 -6.4417E-10
9C,- 8010 -1.1829E-01
91- C Rod Interior Vo0d Material
92- m2 1001 2
93- 0016 1
94- mt2 lwtreul

95- ,_ Clad Material
96- .3 26054 -7. 063-O5 24050 -4-.719-05 7014 -4.980E-04

7  26056 -1. 1496-03 24052 -8.370E-04 7035 -1.981E-06

52007 -2.7026-00 24053 -9. 0736-05
99 - 26008 -3.631E-06 24054 -2.448E-00

lO1- 40000 -9. 8236-00 50000 -1.500E-02
01 C Caister Interior Non-Fuel Space

1'2 m4 1001 2

103- 80016 1
104 - tL4 ltr-01
105- C Canister to -ask Gap Material
10r.- m5 1001 2
1 07 8016 1
108- t5 i tr 01
109- C Cask txterior Material
,I 6 1001 2
il 4016 1
112 - mt6 lwtr. O]
113: c 7AI umni un
, 4- m7 130?7 -I.000E+100
1 C Water/Gycol

1I6- ml0 1001 -1.036516-01
warning, material 10 is not used in the probles.

117- 0 16 -6. 756196-01
l 18- 610a00 -2.207306-el

11q mtl lwtr.01
iarresng. material 10 is not used in the problem.

1 c Lead

12 m 82206 -2.534E-01
122 02137 -2.72076-01

13- 80 -5. 59E-01
124- c SS304
1]5: m9 24n00 -7.9396-03 26054 -3.927E-02 28058 -6.384E-02
16 24052 -1.5906-01 26000 -6. 3876-01 28005 -2.5436-(12
107 24053 -0.08386-02 26057 -1.5026-02 28061 -. 1 246-03
1 04054 -4.6526-03 26050 -2.019E-03 28062 -3.6396-03
1 28064 -9.6236-04
13'i- 2 -00 2.000E-02
1-3 C Aluminum Honeycomb Impact Limiter
12- m11 13027 -1.0

w-rninga material 11 is not used in the problem.
- C Mode

14- made n
1'- C Cell Importances
]36- 1 mp:n, l1 r 0

C Criticality Controls
a ode 1000 0.801 30 530

141- C Starting Source Definition
1- sdef ce11=41:20:10:1
14- erig=dl

]44- p,:,=0 0 10,.5207

I 4r 
add

146- aes=0 0 0
14- et=d3

14.F- ap -3
149- si2 0.0000 0.4701
I-,, sp2 -21 1

51 si 0.00 38I.U900
sp01

I C 1rint Control
104- print

I55 C PRaio-m raumber Oenerauor
5- rnde-3 seed=19073486320125 strade=15291

7 
hist=l

10 7- ,7

150- c Rotation Matrl-e
l,- "TP1 v., 0.00.0 -3r, (0 9-2 -20 0o 90 0 0 z-ratioe-31-0 degrees

Isoulc print table 10

Values of defaulted or at plcstly defirod source variables
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sur
tme
dir
pos

0

a-s
vec

n rm
ara
wgt
eff
par
tr

0. 0(1000E+00
0. 0000E+00
isotropic
0. 0000E÷00 0. 0000100

0. 0000E+00
n O000E+ 00

0.<0000+00 0. O000E+0-(
0. O00000+00 0. 00000+ 00

.0 C0O000E+ 00
I . O0OOOE+C 000. 00000+ 00
1 .00000+00

I. 0000E-02
U. oOOE000
0. 00000E 00

1 . 521E+01

1.0OOOE+00
0. 0000E÷ 00

probability distribution I for s00rce variable erg
energy function 3: watt (fission) spectrum (endf law 10)

f(e)=c'exp(-e/a)sinh(sqrt {be))
a = 9.6500E-01 b = 2.29000+00 c = 4.5270E-01

the mean of source distribution 1 is 1.98000E00

probability distribution 2 for source variable rad
power law 21: f()-c 'abs ('I k1 0 - 1. 0000E+O

probability distribution 3 for source vaeiable sxt
unbiased histogram distribotLioc

source source Cumulative probability
entry value probability of bin

1 0.0OE+s0 'I 0+000,0*,OE+ 0. '200000E+00
2 3.90E+02 , 1 .i0,00),0E'0u0 1.0000000E00

the mean of source distribution 3 is 1.9494E+02

order of sampling source variables.
cel a:s rad ext pos erg tne

comment, total fission nubar data are being used.
Imaterial composition

the sum of the fractions of material 2 was 3.00OO000E+O

the sum of the fractions of material 3 was 1.00oO5OE+00

the sum of the fractions of matocial 4 was 3.0000000E+0

the sum of the fractions of material 5 was 3.0000000E+00

the sum of the fractions of material 0 was 3.000000E+00

the sum of the Eractions of material 0 was 9.099753E-01

material
number component nuclide, atom fraction

print table 40

1 92'35, - Ic,-,54 E-013
94240, 2.41'3-93E-10

1 001, 6., 667E(-0Q
associated thermal s(a,b) data sets:

3 260"4, 1.190340-04
4052, 1.400740-03

2605t', 5.71247E-0I

4 10 1, C'. 6.(7E-i'l
associated thermal sla,b) data rets:

5 10<1i, 0.00(07E-0I
associated thermal slab) data sets:

0 1001, 0. 60067E-01
associated thermal s(),b) data sets:

7 12027, 1 .etuui-OE+0

9 24050, + .7900 7E-1

260e5, 6.31511E-1:4

.414at(4r1"E-1
number ,:m-r-nt 2uride, ma.- J

1 92005, 7. 7-022r-"9ý424 , C. 4 4171E-10

3 10U154, I.? I9 E-U

320054, 2?. :;3o65E-:'.44001, 1.1 195•1E )4

10F,1 ,11 5 <

+223q, 3.07241E-01

94241, 2.40826E-02
0010, 3.33333E-01

lwtr.01t

24000, 7.62000E-05
7015, 1.20369E-05

-4054, 4.1h652-E05
9010, 3.33333E-01

lwtr. Ilt
016, 3.33333E-01

lwti. Olt
001C, 3.33L30-01

0 wtr . r

6054, 4.11 43E-00
0 , 46.73E-0

24:5 , 4.T£c9F5E-iI3
14055, 4 .40137E-0

02238, .1'57'E0]"
04:41, 6.441710-<0

30 ,• 8085E-01
2450o, 4.17070E-05
7015, 1.900000-00

-4054, 2.44708E-05
010, r.80005E-01

94238, 2.43860E-10
94242, 2.39829E-10

7014, 3.24139E-03
26057, 4.32542E-05
40C100, 9.81436E-01

82200, 5.24000E-01
18058, .09 41DE-02
14003, 1.02010E-02
26058, 1.92741E-03

94239, 2.42846E-10
8016, 6.66483E-01

26056, 1.87224E-03
24053, 1.065330-00
50000,. 15160E-0Ž

24002, 1.2.0369r0-91

20007, 1. 40:' tE-02
900u2, 3.24092E-03

prin.t table 40

94238,

94242,

7014,
26057,
40000,

6.44171E-10
6.44171E-10

4.07975E0-4
- .70180E-05
9.82251E-01

94239,

24002,
53('10'0,

0.44171E-10
1.1TOI9iE-01

1.140011-03l

9.67250E-05

1.49902E-''
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S
6

8

1(101, 1. 1 1 Q1 5O-03
1001, 1.1115E-01

13027, 1.00000E+00
82506, 2.5340OE-01
24050, 7.93 206-43
26056, 6.38716C-01

'8001, 1.124'3E-03
20004, 9.62334E-04

8016, :.080056-01
801,0 8.88085E-01

02207, 2. 207400-01

2C054, 3.027106-02
28000, 2.54306E-02
24054, 4.65211E-03
25055, 2.00005E-02

02208, 5.259006-01
28058, 6.38416E-02

34053, 1 83805E-0-
26058, 2.01905E-03

24052, 1.59004E-01
20057, 1.502046-02
28062, 3.23900E-03

warning. r materials had unr,ormalized fractions, print table 40.
]cell volumes and masses print table 50

reason volume
mass pieces not calculated

cell atom
density

gram input calculated
density volume volm

1
2
3
4
5

180
17
18

10

20

1
2
3
4

10

20

43
44

23
40
41
48
43
44
4 5
46r
47
4 8
49

7 .05243E-02
1.00128E-01
4.33411E-02
1.001286-01

1.401280-01.n 0128E-01

1.00309E-05
6.03063E-02
l.00309E-05
3.296)9E-02
1.00309E-05
8.64580E-02
8.64586E-02
8.64586E-02
8.84586E-U2
3.296296-02
3.29029E-CC
0.00000+0i
1.05309E-05
0. (0004E+00

1.05540E+01
9.98200E-01
6.56000E+O0
9.980200-01
3.98200E-01
9.98200E-01

1.00000E-04
2 .70200T1E+0
1.000006-04

1.13440E+01
1. O0006E-04
7.94000E+00
7.9 40OnE+O00
7.94000E+O0
7.940O0E+00
1.13440E+01
1. 1344E+6n1
n. 00006E+00
1.0+006E-04

O. 0000E+0O

0.000006E+0
O.00006E+0

0.400000E00
O.O0000E+O0
O.00006E+0

0. 0000u+EoO
0. 00000E+00
0. 00 0 00n6+00
0. 00000E+00

0. OOOOoE±00
O.00O00E+600
0.00000)E+0
0.0000 0E+00

0 . +0002±oE +0 00.00000E00
0.O000E+040,000000E+OO

0.0000:0E+40.00000E+00

0.000044E00

2.79982E+02
2.58267E+01
9.81838E+01
0.00400E+00
5.09890E+03
9.04289E+04
1.30324E+05
0. 04000E+O0
0.00000E+00
1.66245E+04
4.09828E405
9.51154E404
4.53784E+05
1.02842E+04
9.04489E+104
9.86269E+15
5.13461E+04
1.20186E+)4
0.004400+00
i.40000E+O00

2.95493E+03
2.57802E401
6.44086E+02
0. 0O000E+0
5.08773E+03
9.92499E+04
1. 30 324E+01
0.00004E+00
0.00000E+00
1.88588E+05
4.09828E+01
7.55216E+05
3.60304E+06
8.16563E+04
7.18165E+05
1.1188,2E+07
5.42470E+05
0.00004E+00
0. 0000.E+00
0.00o040E40

0
0
0
0
0

0

n
0

infinite

as5lme trio
infinite

a symmne tric
infinite

watning. 2 zeils appear to consist of more than one piece.
1surface areas

surface input calculated reason area
area area not calIulated

print table 54)

1.1
1.2
1.3
2.1

2.2
2.3
3.1
3.2
3.3

10.1
10.2

10.3
10.4

10.5
10.6
10.7
80.8
20.1
20. 2

20. 3
40.4

30. 5
20.68
21.1
21.2

21.3
21.4

22. 1
40.1

4(. 13

42.1
43.1
43.2
43.3
44.1

45.4

1001.1
1 G, 1(.2

46.2

1001.3

47.1

1001: 4

491

49.4

49.

10110. 5

10n110.

10010.4

0. 00004E6+4(0
0. 000006400
n2. O00 0E+0(

O.400006E+00
0. 040000E+0
0. O00000+O0
0. o0000E+00
0.00000E+00
0. 0000 E+00

O.00006E+O0
0. 0000E+O0

0. 00000E+00
0. 00006E+O0
0. 004000E+00
0. 00000E+0
0. 00006E+00
0. O0000E+O0
0. 0000E+00
O. O0000E+O0
0. 00006E+O0
0.00000E+O0
0O. 40C04E+(O0

0. 00400E+00
0. 000006E00
0. 00006E+C0
0O. 04000E+O"0
0. 00006E+00

0. 000006E+0

0. 01000(E+40
0. (040(n6E+(0
0.404000E+00

0. 00040(E+00
0. 000000E+4
0. 40400E(+00

0. 0000E+600

0. 00000E+00

0. 000006-00
6. 008000600

0. 00 U0+ ±E+ 00

0] u J0oL E +r4,

4. 0: 400 E+0,1

0. 21000UE+02
0 1.01110 6E +r1

o. 0 00000g 6± 00.0+00 E +10

0 00 r0 )6 E + 0
0. 000006E+lO1j. 800010E+00(

0. 008006E+0
0. 40000E+00

1.17123E+03
7.18104E-01
7.18104E-01
1.2,434E +03
7. 469256-012

7.46925E-01
1.44593E+13
9.8o9486E-01
9.809866-01

0.000006+00

0. 000 00E+00

0.000o0E+00
0.00000E+OU
1.12237E+01
1.12237E+01
6.70476E+03
6.70476E+03
6.7047 6E+ 03
6.7047 6E+03
0.400006E+00
0.000006+00

1.01920E+04
1.01930E+041.01920E+04
1.019 20nE+04

4.78244E+04
1.16417E+05
4.18972E+03
4.18972E+03
4.82539E+04
1.26170E+03
2.181&lE+6+3
2. 11010o6±t:3.1816rE+u3
3.502956+03

2. 23013E+03
5.4865E6+:13
4.9530 E+±4
2. +17E+u6
2.61173E+03
o.72h166+44

3. 70164E+04
3. 7160 4 E ('4
32. 70 684 E±+04
3.1 7184 E+0±04
2 . 7116 E+ 460
5.337446+43
5.33744E+03

5.430716+02
9.430716E+±2
9. 4326716+4 2
iv.428716+42
9.43871E6402

0.4 3+7 1E+ 02

0
not a boundary
not a boundary
not a boundary
not a boundary
not a boundary
not a boundary

asymmetric
asymmetric
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Icells print table iO

atom
cell mat density

gram
densot7 volume

meu tr on
man pieces importance

1
2
3
4
5

7
8
9

10
11

12
13
14
15
16
17
18
19
20

1
2
3

4
10

21

22
23
40
41
42
43
44
45
46
47
48
49
50

1 7.05243E-02 1.05540E+01
2s 1.0012 5-1] 9.82001E-01I

3 4.33411E-02 6.56000E+00

4s 1.00121E-01 9.99200E-01
4s 1.00128E-01 9.91200E-01
4s 1.00126E-01 9. 98200E-01
5s 1.00309E-05 1.00000E-04
7 6.03063E-02 2.70200E+00
5s 1.00309E-05 1.00000E-04
8 3.29629E-02 1.13440E+01
5s 1.00309E-05 1.00000E-04
9 8.64586E-02 7.94000E+00
9 8.64586E-02 7.94000E+00
9 8.64586E-02 7.94000E+00
9 8.64586E-02 7.94000E+00
8 3.29629E-02 1.13440E+01
8 3.29629E-02 1.13441E+'01
0 O0.0000E+00 0.00000E+O0
6s 1.00309E-05 1.00001E-04
0 0O.0000E+00 0.00000E+00

2.79982E(02 1.95493E+03
2.58267E+01 2.57802E+01

.981831E+01 6.44086E+02

0.00000E+00 O.00000E+00
5.0990E 0.0 5.00773E02
9.94299E+04 9.92499E+04
1.30324E+05 1.30324E+01
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
1.66245E+04 1.88588E+05
4.09828E+05 4.09828E+01
9.59154E+04 7.55216E+05
4.53784E+05 3.60304E+06
1.02942E+04 8.16563E+04
9.04489E+04 7.18165E+05
9.86269E+05 1.11682E+07
5.13461E+04 5.82470E+05
1.20186E+04 0.000001E+0
O.00000E+00 .O00000E+O0
0O.0000E+00 0.OOOOOE+00

0

0
1

1
0
0

1. 0000E100I . O0=•0CE+ Ou

1 .0 O~OE+:ýu1. 0000n+ 00

i. )OOU E+ý u
1 .0000E+00

1 . O000E+O0

1. 000E+00
1. 0 000E0+0 u
I . 0000E+00
1.0000E+00
1 . 0000 E + 0100
1. O0001E+0
1. 0000E + 001.20001±00O

1. OOOoE+ 00
1 . 0000E+O0
1.00OOE+O0
1.0O0001+O00

total 2.36097E+06 1.72254E+07
Iasuraces

surface trans type surface coefficients

print table 70

.1

1.21.2
.13

2
2.12.3
3

3.2

10
10.1
10.2
10.2
10.4
10.5
10.6
10.7
10.9
10

20.1

20 . 220.24
204

20 5

41

4+42.2
422

44.1
45

40. 1
40.

41
47
47.1

43
40.1
447474.1

45
401

40. roil
49.2 rol

49.4 refl .40.5 rail.
40.1 roil.49.5 refl .
49.,6 refl .

1
1
1
1
I
I

1
1
l
i

rcc
cz

pz

rcc
cz
pz
P
rcc
cz
pz

prhp

p:

p
P
p

PCp
pp
p

rpp

p
p
p
P

pz

rpp

P
P

PC
r-cc
cz

pz
prcc

c-p:

PZ

prcc

rcc

pz

rcc

cz

PC

rcc

cz

r c

cz
rpp
P,

pp
p-:

pz

4.7810000E-01
4.0041070E+02
O.0000001E+00

4.8760000E-01
4.1582170E+02
O.O000000E+O0

5. 5880000E-01
4.1690201E+02

. O0000000E+O0

1.8000000E+00
-1. 0000000E(00

5. 00000 00E-01
-5.000UOOOE - 0 1
-5.O0000400E-01

5.000uOOOE-01
4 .53 12000E+02
0.0000000E+00

8. 6602540E-01
-8. 61025 4 0E-01
-5.0000]000E-01

5 . 000.'000.E-01
4. 521200OF 02
0.0110]Ci'W]OE+O0

8. G601540E-01
-4.69602540E-01

-5.000000E-01
5.01000001-021

1.6835120E101

3.651U9000E01
4.81009500E+02
0.00040001±E100

1.609603001+,0

2.6352500E+01
-1. 16(000E+ 01

0. 0000 0'E'+ 00

S0174 (''01E+ 01
4 .4450000E+02

3.1597600E+01

1.09102001±01

4.30682401-02
0.0000000E+00

3.3327100E+01

3.3464500E+01

3.6528900E+01
-1.0000000E+00
3.6528900E+01
0.0000000E+00
4.9070500E+02
0.0000001EO0

0.O000000E+O0
8.6602540E-01

-8. 6602540E-01
8.6602540E-01

-6.6602540E-01

0.0000000E+00

5.0000200E-01
-0.00000001-01
9.16025401-01

-8 .6602540E-'1

r'.0O001OOE+00

5. LuOuOOUE-OI
-5.00000001-01
866-025401-01

-q.1 0020-401-01l

O.0000001E+0
0. 000000E+00
0. 00000001+00
0. 00000001+00

0. 0 0000 001+ 00

0). 00C0000-+ '2o'

0 . O'OOOC'E+C'1"(
0. 0000000E+00
0. 00000001E+00

1. '0001' C E+ 10

0. 0000000E+010
0.+0 00000130

0.0' :'0(0 00 E + L
f0 O 0 00 OF00 + Il

I . Pn 00100001E+ 00

.0i)000E+001 .00000OE+00
1. 0000001,00

1.0000000E+00

7. 4140000OE+0
7.4 1400010'E+00

7.41400001±00
7.414P001,E+00

0.00000010iE+00

1 ,1-71 3130E+01l
1.1171300,E01

1. 1271 E 00+I01
1. 1271300E+01

O.0000000E+00 -I.0000000E+0 -1.0520700E+01

O.0000000E+00 -1.0000000E+00 -;. 31990000+00

0.0000000E+00 -1.0000000E+00 -5. 0800000E+00

0 . 0000001E+00 -i . 00000000E+0 2. -,700001,E+1'1

0. 0000000E+00 -1 . 00000001+0') 1 . 720 7:i)tiE+ 01

0. 00000001+00 -1 . OO0i'00E+±00 -1 .2017600+01±

0.0000000E+00

-_I0000000E+00

0.0000000E+00

0. 0i. 0000001E;.

0.00001001E+00

-1 . 00100001E+00

2.0520Ž00E+01

b.502"7000E+01

2.01000001+01
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03 10010 rhp
84 10010.1 1001 px
85 10010.2 1000 p
86 10010.3 100]1 p
87 10010.4 1001 p
88 10010.5 1001 p

89 10010.6 1001 p
identical surfaces

2.7000000Er00
-1.0000000E+00

5 . 0000(000E-01

-5. 0000000E-01
-5. 0000000E-"1

5 . 0000(100E-0l

0. 0000000E+00

-. 6602540E-01

0. 0002540E-01
-8.00602540E-01

0. OOOOOE+a 00
0. O0000000Ea00

0 .0000O0006+00

0 . 00001:100E+ 00
0. O000000 E+00

9 .00000006-01
0.0400390E0-01
2.09996046+00

3.6000It16E-05
3.9 5-904E+00

print table 770

master surface udentical surfaces

10.7
10.8
20. 5
20.68
40.1

40.3
44.2
46.2
46.3

1001'). 7
10010.8

21.5
21.6
41.1

41.3
45.2
47.2
47.3

22.2 42.2
22.3 41.2 42.3 44.3 45.3

48.2
48.3

surface coefficients for identical surfaces not used.

surface trans type surface coefficients

90
91

34
38
50
35
39
46
51
59
63
45
47
62
70
74
71
75

10010.7
10010.8

21.5
22.2

42.2
21.6
32.3
41.2
42.3

44.3
45.3
41.1

41.3
45.2
47.2
48.2
47.3

48.3

1001 pz 4.5312000E+02
1001 p 0.0000000E+00 0.O000000E+00 -1.0000000E+00

1 pz 4.5212000E+02
p 5 4.5212000E+02
pa 4.5212000E+02

1 p O.O000006OE+6 0.0000000E+00 -1.0000000E600
p 0.OOOOOOOE+00 0.0000OOOE+00 -0.000000OE+00

pa 0.0000000E+00
p O.O000000E0+0 0.00000OE+00 -1.000006O6+00

p 0.0000000E+00 0.0000000-E00 -1.0000000+0EO
p 0.0000000E+00 0.0000000E+00 -1. 0000000E+00

cz 3.6518900E+01
p 0.0000000E+00 0.0000000E+00 -1.0000000E+00
pz 4.4450000E+02
pz 4.3068240E+02
pz 4.3068240E+02
p 0.0000000E+00 0.00000006-00 -0.00000006+00

p 0.0000000E+00 .0000000E+00 -1.000000000E+00

in mev for the free-gas thermal neutron treatment.

1.0000000E+00

0.0000000E+00
0.0000000E+00

0.0000000 600
0.0000000E+00
0 . 000000('6-+00)

2.6670000E+01

-1.2017600E+01

-1. 317600E+01

1 cell temperatures print table 72

all non-zero umportance cells with materials have a temperature for thermal neutrons of 2.5300E-08 mev.

Random Number Generator = -

Random Number Seed 1907348632812,
Random Nlumber Multiplier = 921974142(49q971445
PRandom lumber Adder = 1 I
Random Number Bits Used = C3
Random lumber Stride 152917

5 warning messages so far.
1physical co nstants print table 90

name

huge
pie

euler
avo.ad
uneut
avgdn
slite

planck
fscon

gpt(1)
Opt (3)

value desoriptio,

1 5000000'70 '7006+36
3.141594 63589E600
5.772156 6490153E-60
0.02204344628 2
1 . 008064567t0l0El60

. 97031090000n0 'E-:1
2.9979250000001E+02
4.1357320IIOOOE-13
1. 3703930000000E+02
9.39580000000c)0E+02
5.11003000000000E-01

inf+nLty
p1
euler constant
avogadro nueber )molecules/mole)
neutron mass (amu)
avogadro number/neutron mass )1.e-24eolecules/noie/amu)
speed of light Ice/shake)
planch constant meev shake)
inverse fine structure constant h'c/(2'plne'*2)
neutron mass (memv
electron mass (mev)

fission q-values: nuclide
90232
92233
q2235
92237
92239
93237
04235
94241
94243
55242

96242
other

q3mev)
171.91

180. 80
180.408(1. 40

183.67
189.40
188.9
187.40

190.54
190. 49
180.00

nuclide
91233

-2234
-2236

22411
94233

.A4 34
94 242

05 4395244

q (mev)
175.57
170.45
179. 5L
181 .31
180' 40
106.605

108.36
185.90
191q,803
190.25
100.49

the following compilation options were used:

cheap
dec
plot

NAC International 6.6.15-28



NAC-LWT Cask SAR
Revision 42

mcplot
-:lb
default datapath: C:\Program Files\ILAIL\MCl1PDATA

6:\Progra- lP\tJl•L\ACNPdata
leross-sec ties tables

November 2014

print table 100

table length

1001. 62.:
70.14. 62c

016. 62C
13027. 69c
14050. 62c
34052. 62c
24053. 62c
24054. 62C

15055.02c
23054.62C
26056. 6le
26057.62e
260581. 6c
28058.62e
20060.62le

20061. 61c
80662.02e

28664.62c

1292

67462
1701541
75263

194445
174773
147266

132737
1345615
14337:)
230655
148e42
87569

231403

158305
112032
104306

97660

7
015.66c 19013

40000.16c 91524

511000.42c 141628

tables from file actia

1-h-I at 293.66 froe endf-vi..8 njeoy.50
7

-s-14 at 3 G3.66 from esdf-vi.8 njoy99.50
8-e-lo at 203.66 from endf-vi.8 njoy99.50
13-al-2

7 
at 293.6K from erdf-vi.8 njoy99.50

24-cr-50 at 293.6K from esrdf-vi.8 njoy99.50
24-cr-52 at 293.66 from endf-vi.8 njoy99.50
24-cr-53 at 293.66 from &ndf-vi.8 neoy99.50
24-cr-54 at 293.6K from endf-vi.8 njoy99.50
25-mn-55 at 263.6K from endf/b-vi.8 njoy09.50
26-fe-54 at 293.06 from endf-vs.8 njoy99.l0
26-fe-56 at 293.66 from endf-vi.8 njoy99.50
26-fe-57 at 293.66 from endf-vi.8 njoy99.50
26-fe-58 at 293.6E from endf-vi.8 njoy99.50
28-ni-58 at 293.6K froe endf-vi.8 njoy99.50
28-ni-60 at 293.08 from endf-vi.8 njoy99.50
28-ni-61 at 293.6K from endf-vi.8 njoy99.51
28-ns-62 at 293.6K from endf-vi.8 njoy99.50
28-ni-64 at 293.6K from endf-vi,8 njoy99.50

tables from file endf66a

7-s-15 at 293.6K from endf-ve.0 nsoy99.50

tables from file endf66b

40-zr-0 at 293.6K from endf-vi.1 njoy99.51

tables from file endl92

ENDL library name: nd9206O9 IAIIL/ITM modified: 951221
temperature - 2.5860E-06 adjusted to 2.5300E-08

tables from file endf6l,

83-pb-2O6 at 293.6K from endf-vi.6 njey99.5O
82-pb-207 at 293.6K from cendf-vi.6 njoy99.50
82-pb-208 at 293.6K from endf-vi.e njoy99.50
94-pu-238 at 293.6K from endf-vi.0 njoy99.50 total na
probability tables used from 2.1000E-04 to 1.0000E-13 mev.
94-pu-240 at 293.60 from endf-vs.2 njoyl9.50 total is
probability tables used froe 5.7606E-03 to 4.00001-02 mev.

41-pu-S41 at 293.6K froe endf-vi.3 njoy99.50 total nu
probability tables used from 3.0000E-04 to 4.0200E-02 mse.
94-pu-242 at 293.6K from endf-vi.0 njoy99.50 total nu
probability tables used from 9.8600E-04 to 1.00O0E-02 mev.

tables from file t162 003

92-u-235 at 293.6K from tlf ul35lagd njoy99.51 total n.
probability tables used frem 2.2500E-03 to 2.5000E-02 mev.
92-u-238 at 293.6K from tI16 u233a81h noyq9.50 toaal nu
probability tables used from 1.0000E-02 to 1.4903E-01 mev.
94-pu-239 at 293.6K from tlG pu239la7d njoy99.50 total nu
probability tables used from 2.5010E-03 to 3.0008E-02 mee.

tables from file tmccs

hydrogen in light water at 300 degrees kelvin

mat 12s
mat 725
mat 82,
mat1325
mat2425
mat2431
mat2434
mat2437
mat2525

eat2631

eat2634
mat2637
mat2825
mat2831
mat2434
eat2837
matl843

12/05/01

12717/01
1210/01
M20/01

12120/01

12/20/01

1220/Il

12/20/01
12 /20/0(1
12/26/01
12/10/01

12/16/01

12/ 20/061

mat 728 07/13/01

mat4OOO 07/24/01

911219

2206. 66c
02207. 66c
82208. 66c
94238.66C

94240. 6Oc

94241. 66c

94242. 66c

922 - 35.6r9o

92.238.69c

04239.69c

219368
134369
135105
5 32256

309518

12660:7

107114

507993

713320

506320

mat8231
mat8234
mat8237
mat9434

mat9440

mat9443

mat9446

eat922

mat9237

m-q9417

08/13/01
08/13/1:)
03/16/02
09/0(6/01

08/005/01
09106101

09/06/01

1-7/112/13

07/02/03

07/02/03

lwtri.lt 10193

total 5581977

10.1 0101/22/81

warning. neutron energy cutoff is below some cross-section tables.

*waenet. 1 cross sections modified by free eus thermal treatment.
lassigcmeent of s(a,b) data to nuclides.

mat nuclide s(a,b)
2 i001.62c lwtr.Olt
4 1001-62c lwtr.Olt
5 1o01.62c lwtr.Olt
6 I901.2c lwatr. Olt

print table 102

lentimated keff

cycle 1

cycle 2

,Onrle 3

cycle 4

cycle 5

cycle 6

results by cycle

k:(collision} 0.773576

k(collisions 0.761973

k(collision) 0.792902

kcoillision) 0.795593

klcollision) O.946007

k(collision) 0.77q445

prompt removal

prompt removal

prompt removal

prompt cemoval

prompt removal

prompt removal

lifetime(abs) 7.9159Ea03

lafetime(abs) 9.7479E+03

lifetime(absn 6.63E66+03

lifetLme(abs) E,0609E+. 2

lafetime(abs) 6.097&E+03

lafeLme(.abs) 8.7756te03

soure

source

-urce

-u-

source

sour-

P rin:t

points generated

points genereted

points generared

points geserated

points generated

points senerated

table 175

986

1002

1010

1013

1058

527
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Cycle 7 k(collssion) 0.152315 prompt removal lifetime(abs) 8.2063E+03 source points generated

cle 8 )0(collision) 0.77619C prompt removal iifetime~abs) 6.4036E-03 source points genersted

1086

916

estimator
k(collisionl
kabsorption)

k~trk length
rem life~col)

rem life abs)
source points

estimator
k collision)
1: a)bsorption)
O:trk length)
rem lifecool)
rem life abs)
Source points

estimator
k ncollision)
k~absorption)
k:)trk length)
rem lifeleol)
too lifelabs)

source posnts

estimator
k(collisson)
k (absorption)
k:trI length)
rem life~col)
rem lifelabs)
Source points

estimator
k (collision)
k(absorptlon)
k(trk length)
rem life Col)
rem lifelabs)
source points

cycle 521 a'
0.1P3156
0. 811 p i7
0.741149

&. 104E+103
8. 6270E+03

generated 1039

cycle 527 as
0. e09185
0.8090900

0.221169
8.0102E103
8.0245E+03

generated 1005

Cycle 528 a'
0. 821391
0. 909102

0.790401
7. 9693E+03

. 0772E+03
generated 1027

cycle 529 a'
0. 788912
0.(798522
0. 804731

8.4590E+03
8.4459E+03

generated 969

cycle 530 a'
0.864442
0. 812854
0.843483

9. ,058E+03
8.0790E+03

generated 1088

e of 496 cycles
0.812G79 0.0u1k
0.01112 0.)01]5
0412412 0.0021

0.3153E+03 0.001L

8.3849E1 03 0.0016

of 497 cycles
0.812172 0.0011

0.811124 0.0015
0.812430 0i.0021

8.3845E+03 0.00116
8.3841E+03 0.0016

ve of 498 cycles
0.112890 0.0011
0.811121 0.0015
0.012391 0.0021

0.3837E+03 0.0016
8.3831E+03 0.0916

'e of 499 cycles
0.812642 0.0016
0.811,9E O.0015
0.812370 0.0021

U.3839E+03 0.0016
8.3837E+03 0.0016

e of 500 cycles
0.812746 0.0016
0.011199 0.0015
01.92433 0.0021

E.38311403 0.0018

e.38300E03 0.0016

combination
k (col/abo)

kcolabst in)ktk lo/colj
b~col/abs/tk in)

Isfe(col/abs/tl)

combination
k (col/abs)
kiabs/tk On)
k )tk lincol)

khcol/abs/tk in)
life (cl/abs/tl)

combination
k(col/abs)
1)abs/tb in)
1(tk, In/col)
k(col/abs/tk in)
life(col/abs/tl)

combination
k (col/abs)
k(abs/tk In)
kLtk In/col)
kcol/abs/tk In)
life(col/abs/tl)

combination
k(col/abs)
k)abs/tk In)
1(tk In/col)
k(col/abs/tk In)
infe (col/abs/tl)

simple average
0.011004 0.0015
0.C 11770 0.00115
0.012141 0.00117

0 .812073 0.0015
8.3888E-03 0.0014

simple average
0.011898 0.0015
0.011777 0.0015
0.012551 0.0017
0.:12075 0.0015

8.3881E+03 0.00 14

simple average
0.'11105 0.0015
01E11753 0.0015
0.112153 0.0017
0.012060 0.0015

8.3075E+03 0.0014

simple average
0.111869 0.0015
0.111733 0.0015
0.012506 0.0017
0.81-036 0.0015

8.3878E+03 0.0014

simple average
0.e11973 0.0015
0.81111 0.0015
0.912581 0.0017
0.8121286 ,0115

8.3872E+03 0.9014

combined average
0.811535 0.00115
0.811317 0.0014
0.812133 0.0011

0.811477 0.0014
8.3982E+03 0.0012

combined average
0.811530 0.0O15
0.811387 0.0014
0.812630 0.0016
0.811477 0.0014

8.3977E+03 0.U012

combined average
0.811532 0.0015
0.811371 0.0014
0.812636 0.0016
0.811468 0.0018

8.3975E+03 0.0012

combined average
0.811499 0.0015
0.811352 0.0014
0.812594 0.0186
0.811442 0.0014

8.3979E+03 0.0012

combined average
0.811603 0.0015
0.811450 0.0014
0.812690 0.0016
0.811537 1.0014

8.3977E+03 0.00 12

Corr
0.8154
0.4C31
0.6 79

Corr
0.8154
0.4r30
0.627a

Corr
0.8153
0.412q
0.6272

Corr
0.8154
0.4630
0.6271

Corr
0.8166
0.4642
0.6276

source distribution written to file P1 Acc NACCoC cl.00 gO.01 Oei.)OdO.Ol0_JHP_36mm.inps cycle = 530
1problem summary (active cycles only) source particle weight for summary table normalszation =

run terminated when 530 kcode cycles were done.

050'00'00. 010

10/25/07 23:17:01
probid = 10/25/07 23:04:59NAC-LWT Cask - MOM Experiments - Accident Transport Condotions

n
neutron creatoon tracks weight energy

(per source particle)
neutron loss tracks weight energy

(per source particle)

Source 100700 ". rn',Ol + 2.03041E00

weight window
cell importance
weight cutoff
e or t importance
dot ran
foroed collisions
e...p. transform
upscattering
photonuclear
(n, n)
prompt fission
delvaed fission

0
0:

0
0

914

0. 0.
0.

1.0507E-01 4.7424E-06

0.

i,.
0.

0.

0.

0.

2.2'358-07
0.

escape
energy cutoff
time cutoff
weight window
cell importance
weight cutoff
. or t importance
dtctran
forced collisions
exp. transform
downscaterins
capture
loss to (n.-on)
loss to fission

total

0
0
0

U

0

191211
0
0

C:
0

I
456

9

0.

0.0.

1.
0.
0.
0.
0.

0.

7. 2325E-01
7.9510E-04
2.7755E-01

0.
0.0.
0.

4.2477E-06
0.

0.

1. 96114 E+00
3. 3293E-02
7.6641E-03
2. 1466E-02

1.5938E-03 1.3448E-03
0. 0.
0J. 0.

total 5101712 1.1007E1+0 2.0318E+00

number of neutrons banked 487

neutron tracks per source particle 1.0034E100
neutron collisions per source particle 2.51721102
total neutron collisions 71000198
net multiplication I .oO8E+ot ''.0000

101712 1.10171+00 2.1318E+00

average time or )shakes)
escape 0.0000E+00
capture 9.57201E03
capture or escape 9.5720E+03
any termination 9.6263E+03

macimum number ever in bank
bank overflows to backup file

most random numbers used was

cutoffs
tco

eco

w,2

2
F,

1.0000E+33
0.0000E+00
-5.0000E-91
2.5 1000E-01

computer tome so nar in Inis run
computer time -is crtrn
source partClces per minute
random numbers generated

11.11 mosetes
11.71 minutes

4.5171E+04
769932714 121016 s history 314F54

range of sampled source weights = 0.5106E-0l to 1.1155E+00

source efficiency = 1.0000 is, cell I

source efficiency = 0.1042 in cell 10

source efficiency = 1.0000 in cell 20

source efficiency - 1.0000 is cell 41
1neutron activity in each cell print table 126
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tracks
ell entering

population ¢cllssDrns collisions numble
. weight weighted

(per history) energy

flee average aenrnge
weighted track weiqht track mfp

energy (ralatiVe) (cm)

10

3
4
5

14
115

16

17
18
19

3
4

10C
2')

21

23
40

41
42
43
44
45
46
47
48
49

1241119
175 3 '31
192568
46 75755
140S445

114 3189
2I50981
2153778

25792

0
115694

33215425
42149

2163315

2626045
87444

3117979
1731775

101146
501112

501155
501209
371543

3712(15
371181
354933

1512

208962
15682

3531876
203982

20018
237568
177414

50e(,77
72734
786040

22797197
4018210

1813
'086136

90
101677

1342637
13169115

143930

23873147
361275

I0
4 C'89

I .3835F-01
3 3677E-01

8. 5610E+00

2. 65uLE-03
3. 6199E+00
1.4430)E-04
1.4356.E-0:

D.0000ICE +00
1.77 59E +00
1. 914 3E+,01
2.009q9E-01
7.98"3E+0,0
3.'7303E +01
5. 2 8 6E-_01
0,n 000E6+00

.09')3E-03

1.3146E-03
4.0488E-04
5.6811E-04
19441E-04
1.34156-04

*0.0206E+00

4.8443E-04
5.2913E-04
58421E-04
S.2300E-03

C'. 00005tE+D
2.6306E-03
3.4252E--)3
8.1919E-04
4.77766-04
1.62706-03

1.8325E-03
?.7619E-03

3. 8532-03

1.1014E+00
7.0744E-01
8.5842E-01
5.2073E-:0
3.4232E-01
0.00006+0+

4.0368E-01
3.3678E-01
2.9581E-01
1.06446-01
0.00006+00
1.05776-01
1.75536-01
1.6069E-41
1.94026-21
2.17333-01
1. 3C91E-lE
1.7537E-011.7945E-01

.1-E
t 324E-01
E 8595E-1l
a 3143E-01
7. 9570E-01

.6 1-01

O 19014-01
1. 1614E:11v
7.2356E-01
0.10 2.0-01E + " u

7. 816E-01
7.5553E-01l

7 . 1(29E-01
.01445E-01

7. 5194E-01
7. 9764E-01
7. 94 IE-01

2.I340E-00
1.7704E+00
3. 7004E4 t'0
1.341,E+00
'1.0U57E-0

1.3004E+04
9.7847E+01
1.1043E+04
3.23276E+0C"

0. 000 tE+00
2.5371E+00
2.748ý35E+00O
2.30.936+00
2.0676E+60

3.5473E+00
2.32326+00

0.0000E+00
1.0-16E+04

total 30052564 4771463 75888898 1.1414E+02

Ineutron weight balance in each cell print table 130

cell index
cell number

1 2 3 4 5 r 7 8 9
1 2 3 4 10 20 21 22 23

external events:
entering 1.2512E+00 3.1557E+00

source 1.O000E+O0 0.0000E+00
energy cutoff 0.D000E+00 0.0000E+00

time cutoff 0.0006E+00 0.0000E+00
exiting -1.8614E+00 -3.1553E+00

total 3.8978E-01 3.6619E-04

variance reduction events:
weight window 0.1000E+00

cell importance O.0006E+00
weight cutoff 1.1135E-04

e or t importance 0.0006E÷0
dxtran 0.0000E+00

forced collisions 0.O010E+00
exp. transform O.0010+E00

total 1.1135E-04

1.01000E+00

0.00006E00
3.7032E-06
0.0000E+00
U.0000E+C0

.0OOOE+00

0.0006E+00

3.70321-06

3.3816E+00
0. 0000E+00
0. 10106-00
0. 000E06-''

-3 3804E+100

1.1670E-03

0. 0000E+00
0. O000g+O0

1.9991E-06
0. 00010+00
0. 0000E+00

0. 0000E+O00
0.1010+00+0

1. 9991E-06

-1. 1822E-03
2.371E-05

-1. 180E-05
0 .8000E, D0O
0 0006E+00
0. 0000E+ 00

-1.1690E-03

7.9166E+00
0.0000ME00
0.0000E+00
0. 01000E ++00

-7.7598E+00

1.3572E-01

0.0000E+00
0. 0000E+00
4.1524E-01
0.0000E+00
ri. 0IIOCEvOO
0. (0(E+00
0.011006E+ 00

4.5124E-05

-1.3576E-01
'0. 0000E- 00
0.000E+01

6(O.UOOE+O0
0.0006E+00

-1.3576E-01

2. 2976E+00

0.0000E+00

0. 0000E+00

2. 2640E+00

3.3608E-02

0. 0000g+00
0. O000E+O0C

-1.5941E-05
0. 0(000E6-'
0.0O0UE+00
0. OO0E+O0
0. 0000E+00

-1.5941E-05

-3.3593E602

6. 0000E+00
C6. 000IEO00
0. 0000+E00
0. 0000E+0
0. 0000E+00

3 3593E-02

0. O(1OE+00

0.O000E6+000. 0000E+ 00

0. 0000E+1000. ''0OE+00

0. 000OE+00

0. 0000E+00

0. 0000'E+00
a. 0ooOE+00

.l000 E + 0601
03. 00006+000.000 00

0.2000E+06

0.0006E+00

----------

0.00006E00

C'. 60'06O+00

10. 000g+o00

O. OOOOE+O0j
0 .0 0)(.E +100

0 . 0nOOIE+00

2.7283Ea00 3.3845E+00
0.0000E+00 0.0000E10
n.0000Ev+O0 0.00.0+00
0. 0000E+UU 0 .0010E+00

-2.7283E+00 -3.3455E+00

6.9143E-01 3.9023E-02

0.0000E+00
U.0OOOE+00

-1.4890E-06
0. 0000E+00

0. 0' l)OEeLO
0.0000E6+000. 0000E+00

0.1000o+00
0.0000E+00

-4.0693E-05
0. 00OOE+00
0.00DOE+00
0.00006E00
0.000OE+00

3. 5279E+00
0. 00100E00

0. 10006+00
0. O030E+I00

-3. 5279E+00

1 . 3065E-07

0. 0000E+00
0. 0000E+00
0. 0000E+00
13.5.000E+ 0eC

0. OOOOE+00
O.0000E+00
0.0O0006+00

'). 000'76-E+')0

-1.3065E-07
0. 00000E+0
0. 0000E+00
0. 0000E+00
0. 0000E+00

,0.0006EO00

-1. 30165-07

-1.41906E-6 -4.0693E-05

physical eve
ca

loss to
Ei

loss to fi
phot enu

ents:
apture -1.1266E-01 -3.6990E-04
n,cxnc 1.27346-04 0.o0000+0n
nees) -3.1285E-04 0.0000E+00
ssion 0.OO00E+0 01.0000I400
ission -2.7755E-01 O.00006+00
clear 0.0000E+00 0.00006-00

total -3.8989E-01 -3.69906-04

-5. 4253E-0i

0. 0000E÷000 .1000600+J

0. 0000E+00
0. 0000IE+0

-5.4253E-06

-3.8983E-02
'0.)MC 0 00+' 103
0.4006E+000. 00006+00
O.O000E+O0
0.0000E+00

-3.89b3E-02

total 0.0006E+00 0. I0001E+06 (0.00 O 0. 00006-0.0 0.0000E+6-0. 0. 0'00E+-00 0. 00006E+0 0. 11000 .+00 0.20006E+00

cell inde' 10 1' 12 13 14 15 10 17 18
cell number 40 41 42 43 44 45 4I 47 48

ecternal events:
entering 3.7341E-02

source 0.0000E+00
energy cutoff 0. 0006E+00

time cutoff 0.0000E+00
xiting -3.7270E-02

total 7.0996E-05

variance reduction events:
weight window 0.0000E+00

ell importance 0.0000E+00
weight cutoff -2.4210E-06

e or t importance 0.0006E+00
dxtran 0.0006E+00

forced collisions 0.0000E+O0
e-:. . transform 0.000CIE+00

total -2.4210E-06

physical events:
capture -6. 8575E-05

(,c:- 0.00OE+O00
loss to (n,:-:n 0.000EO00

finsen 0.O0000E+00
loss te fiscion 1.0000E+00

phooanucleac 0.00506+00

total -6.8575E-05

NAC International

0. GO00E÷O00. 0000E+00
0.0OO-OE+D

0. 0000E+00
0.00006+00

0. OOO'E+ 00

0. 0000lE+00i

O). CIOtOE+FO
0. 000-E+ 00
0. 0000E+00

0o iOOOEv+ IOC
0.0000E+00
0.0000E+00

0.0000Ev 00

O.0000E600

0.0000E1 0 6+00
0.000E000
0.0000E+00

0. 00006+00

1.6904E-01 5.2877E+00
0. 0000E+00 0. 006OE+00
" . 0o' E. 1! I C' I I . 0111 U E OU t

0. 0000E+00 0 . 0000E+v00

-I .5693E-01 -5. 1469E+00

1.2111E-02 1.4074E-01

0.0000E+00 0.0000E600
0.0006-0 0.00 Do 006+100
9.0159E-01 -3. 10 54-04

0. 0006E+00 0. 0('00E+0CI
0,0000E+O0 0.0000E+00
0. 000oE4 0' 0. -000OE+00
1). 001-'OCE+ 0 C ' .ý -1: 0E 00

9.0859E-05 -3.1358E-04

-1 .22026-02 -1.40346-61
0. 0000IE+00 1.4057E-05
D. 0000E+00 -7. 02n5E-04
6. 000"E+t0 0.U000E00
I .000OE+00 0+ . 000- 0I

S0.0%00-E0U 0. 0000E+00

-1.2202-E0) -1.4043F-01

0.3487E-02
0. 0000E+0)Ci
0. 0000OE00
0. 00006E00

-5.9514E-0'

3. 0735E-03

0. (0000Ev 0C
0. 0000E+0'

-1 .C4116-05
O . C0000Ev (00

0.1000g+o00
0. 00006+00
0. 00006+ 00

-1.0418E-05

-3.,06316-03
0.0000E+00
0. O000E+v00
0. 0006E+00
6. 0000E+00
0. 0000E+0t

-3. 9631E-03

3. 1104E+00
0.l0000E+00

0. 60000E+00
0 O~i I :, -ClO.1

-3. 3370E+00

2.1 326E-01

0.006OE+00
0. 0000E+00

1.3278E-04
0. (O010E+Ut0
0. 1000E+00
0.'Oi6OE+00
C . 00100+ 1)1

1 .327E-04

-2, 1254E-01
2.042'0E-i5

-1 .47151-05

0, 00(E + D0

0. '(001J6+(00

-2.13406-01

4 .2362E+00
0. 0000E+00

0. 000('E6-(00
I, I 000C IE +IL0

-4. 2065E+00

2. 9727E-62

0. O000E+00
)0Q0 IE + -,

2.2441E-05
0.60,00E-00
0. 0'000E+00
I. C' -('''16 -)'1+1'OV. 010000+00
0 , flOE+00l

_,441E-U5

''I0 95E-0
0. 4'912E-04

4.4358E-04
0.0 00-E+00
K'. 00 0('v0E+

U. 00006E+00

-2.9750E-02

1. 3150E-01
0. 000:E+00

0.00006+00
0. OQ)LIUE+ 00

-1.3116E-01

3. ,420E-04

0. 00%0E+00

-1 . 3057E-C,5
0. 0000.E+00
O. O000E+O0
0 . Ol('C' 0 -K'+)0
J0.001110 E CO0

-1.8057E-05

-3.:2990-04
7. 4 97 -0

-3.74 46-01

0,00006- 00
3. 00 7 4 4 E '

0.0i00E6+ 00

-32614E-04

4. 9768E+00

LI. 0 00 E+011
0.0000E+00

0. 0l000E+0I0

0. 10006E+00
0.0000E600
0. 00000E+00
0. 0000E-00

O. O000E+ 0(0
0. 0000DE00
0.00'00E + 0 I

0.0OOOE600

0 . 00 E+ 0tZI
'.O0000E+000. 00006+00

0-. 0('0lE0l0 60

03. 00006+00

0,0000E+00
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total O.O0000-E00 0. 00000+00 O0000E,00 O.0000E+00 0. 0000+E00 0.0000E-00 0.0000E+00 O.0000E+O0 0.0000E000

cell lode:-:

cell number

en-ternal events:
ente e ri n

source

energy cutoff
time cutoff

ioting

total

49 total

007 ' E +,.,0. 0000E+00

0. 0000E+ 00
0. 0000E+00

-2. 731 0177+0

1.4036E-06

4. C06E+01
1.00800+80
0. 00000+O0

7'. O00E0+ 07'
-4.5006E+01

O .0000E+00

0.:0080E+0
0.00000+00
6.15240-06
0.08000+00

0.00000+n00
0.0000OE+00

O.OOOOE+OO,

variance reduction
weIght window

cell importance
weight cutoff

or t importance
d:-:tran

forced collisions
eop. transform

events:
0.00000-00

0.0000E+00

0.0000E+00
0.000hE+00
0 . 0007:0-0 00
0.00000-E+00
0.00000E+00
0.00000-00

total O.O000E+000 .1524E-06

physical events:
capture -1.4030E-06 -7.2325E-01

(n, on) 0.0000E+00 1.5938E-03
loss to sn,on)U 0.000E+100 -7.051UE-04

fission 0. 0000E00 0.7)00OE+00
loss to fission 0.0000E+00 -2.7755E-01

photonuclear 0.0000E0-0 0.0000+O00

ttoal -1.4036E-06 -1 .00000E00

total 0.0000E+00 0.0000E+00

ineutron activity of each nuclide in each cell, per source particle print table 140

photons photon wgt avg photon
produced produced energy

cell ceall
index name

nuclides atom total collisions wgt. lost wgt. gain
fraction collisions weight to captura by fission

1 92235.60c
92238. 69c

9423. 66c

94240.66c
94341..66c
94242.66c
8016. 62c

2 19E-03
3.07E 01

2 44E-_10

43E 10
42E-10

2 4 -02

2.40E 10
C.63E-01

11604
182793

0
0
0

261004
0

120786

I.6516E-02
3.3056E-01
0.0OOOE+aOO
0. 8000E+00

0. 00100E+(0
3.6704E-01
0.0u0OE+00
2. 352E-01

2.3773E-U3
2.3571E-02
0.0000E+00
0.00000E+,
0.000000E0
8.6289E-02
0.0000E+00
4.2088E-04

1.2018E-02
5.1778E-03
0.00000E+00
0.800:7C:E 0

.O0000E+00
2.6036E-01
0. 0000E+O0
0. 0000E0+07

wgt. gain
by (n,xn)

1.2382E-06
2.8296E-04
0.(000E0+00
0.0000E+00
0.O0000E+00

3.0294E-05
0.0000E+00
0.0000E+00

0
0
0
0

0
00

0.00000+00
0. 0000E+00
0. OO00EOO
0. OOOOEcOO

0. 0000E+00
0.O0000E+00
0,0008E+00
0.0000E+00

0.0000E+00
0.0000+E00
0.0000E+00
0. 00000E+ 0'
0. 0000E+00
0.0000E+00
0. 0000E+00
0.O0000+0-0

l001.62c 0.67E-01
0016.62c 3.33E-01

67564 9.4009E-02 3.5973E-04 0.000OE+00 0.O000-E+0
5170 8.37720-03 1.0168E-05 0.0000E+00 0.OOOOOOO

0 0.o000E+00 0.O000E+00
0 0.000E+00 O.O00000+00

3 38U54 .20
4050.62C
7014 62C
2057.62C

7015 .66

'4::0 3 .0C,

:4054 .2-
41o000.6c
50000.42¢

1:1 E-04
7.63E-05
3.24E-013

1 .87E-03
1.47E-_03

4.23E-5
1.33E05
].67E-04
.71E-061

4 1 14 E-05
q. 81 E-01I
I.15E -O0:

0
6

267
192

01

0

32
0

7:1724
756

1.3417E-05
1.566E0-05
4.4 474E-04
3.04620-00

1.1110E-04
3.05000-00

1.54500-05
4.0398E-05
0. 0,00E+00
4.1216E-00
1.3605E-01
1.3400E-02

2.1703E-00
3.9708E0-6
2.3607 10-05

2.1713E-05
3. 5501E-7

0I14E-12
1.03900-06

q.4880E-00
u. 0000E+00
3. 276E-0-8
1.0591E0-0
5.7434-7E5

0. 000E+00
0. 00000E00
0. 0000+00
O. O0000E+0
0.0000+00

0.00000E+008. OOuO)E+O

0.00+OOE00

0.000::ý 00-00+ 1
0. 0000E+00
0. 0000E+00
0.0000 +00

0. O000-E+00
0.00000-00

O.0000E+00
O.O0000g+00

0.0000E0000
0.00000+00

0. 00020E+00
0.OOOOE+OO
0.0000E+00

.00000E+00
1.3105E-05
0.0000E+00

0
0
0
0

0
0

0
0
0

. 0.000E+00
0.0O000E+00

0. 0000E+00
0. O000E+00
0. 00000-00
0. 0000E+00

O.O0000E+00
0. 000E0+00
0.00000+00

0,0000E+00
0. 00000E+0
O. uO0COE+O00

0.0 00-E+ 00
0.00000+00

O.O0000+00

0.0000E+00

7'.07000+E÷07
0.0000E+00

0.0000E+00
0.0000E+-O

0. 00000+E7"00.0000E000

O.O000EO00

4 4 1,1.62c I. 7E-01
801C.62c -1.33E-01

5 10 1001 . c 6.67E-01
0716.2,t 3.33E-01

r 20 l1.L 6. 60.7E-01
o016.62c .33E-01

7 21 l1.., , - C 700-1
.016.C ' 3.33E-01

0 22 137227 . 1 .00E+00

0 -3 11111 .2c . 67E-01

801.62c 3.33E-01

IO 48 8 20: 6, .8 E-01
21E-01

82208.6c 5.24E-01

1] 41 18la c.c7E-01
rI, . ?Z: . 33E-('l

12 42 24050. 62, -. 7E-03
20-4. 62c 4.13E-02
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21345331 3.134CE,01 1.3390E-01 0.000,0E+0-0 0.00O0E+00
1421000 2.3311E+00 1.00030E-03 0.0000E+00 0-000E+000

5653062 7.6050E+00 3.3326E-02 0.O0000E+00 0.0000E+ 00
305197 5.7522E-01 2.60010-01 0.00000-00 0.00000+00

0 0.000OE+00 0.0000E+700 O.0000E+00 0.0000E+00
0 0.0000E+00 O.000E+00 O0.0000E-00 0.0000E+00

1075 2.4140E-03 5.4231E-06 0 .0.200E+-0 .OCOOO8E+OO
130 2.20040-04 2.3451E-09 0.0C00-E+00 0. 0000E+00

2006136 3.6199E+00 3.6983E-02 0.00000-00 0. 0000E+00

03 1.3264E-04 1.3062E-07 0.0000E+O0 0. 00000E+001
7 1 .103E-05 -. 8285E6-I1 0.0000E+00 0. 0000E+00

24516 3.4007E-02 1.7074E-05 0.0000E+00 0. OOOOE+00
22040 3.2050E-02 3.040 2E-00 0:.U0OE+00 0.00000+00

54675 7.741E0-02 2.230E0-00 O.00000o00 0. )0000+0

o0. 7:000,0E0 7. 00000E+ 00 0. 0000E+00 0. 0000E+0O
:0 .0r'300"c0 '1 . 00800 C E+ 0 . 0 E0 + 0' r'. 0 0 00:00 -+

21756 3.4511E-02 4.7800-04 0.000E+00 0.0000E+00
42532 6.8.04E-02 4.1345E-04 0.0000E+00 0.0000E+00

0 0.0080E00- 0.000-E+00
0 0.0000E+00 0.0000+E00

0 0.0000E+00 0.0000E+00
0 0.0000E+00 0.00000E÷00

0 0.0000E+00 0.0000E+00
0 0.O00000+00 0.800000+00

0 ('. 0000E+0-0 0. 0000E+0rl

0 0.0000+00 0.0000E+00

0 0. O000E+00 0. 0000E+00

0 0. 00000-00 0.00OOE+U0
0 0.0000E+00 0.00(0E+00

7 0.0:7000+0 0.0000E+00
0 0.0000E+00 0.0000+UE00
0 0. OOOOE+O0 0. 0000E+00

0 0.000000+00 0.00000+00

0 1,.000-7:7' 0.800000-+209)

0 0. 0000E+00 0.000000E+0
0 0.OOOOE+O0 0.0000E+00
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,8058.62c
(4052. 52c

C050. C2+
E8060.62c

ý4053. 62
26057. 2c
28061.623
24054.62c

6056. 
0
2c

0802.602+
28004.602c

25055. 62c

13 43 24050.62c
26054. 62c
48058. 62c

24052. 02c

26056. 62c
28060. 62c
24053. 62.

36057.62c

_8061.62c
24054.62c
26058. 62+
!8062. 62c
28064.63c
!5055.623c

14 44 24050.62c
•6054 .62c
'8058. 62c
24052. 62c
26056 .2c

'8060.62c
Z4053. 62c
Z6057. 62c
ý8061. 62c
24054. 62c
26058.62c
28062.62c
28064. 62.
25055.62c

15 45 24050.62c
26054.62c
28058.62+
24052.62c
26056.62+

28060.682c
24053.62c
26057.652c

28061.62c
24054. 62c
26058.62c
28062.62c
28064.62c
25055.62c

C . 9E-02
1.69E-81

1.92E1-02
1.4 E-010-03

4. 77E-03
I.93F-03
3.2'5E-03
8.33,E-_04
2.016E-0

8.79E-03
4.03E-02
6.09E-02
1.69E-01
6.32E-01
2.35E-02
1.92E-02
1.460-02

1.02E-03
4.77E-03
1.93E-03
3.25E-03
8.33E-04
2.01E-02

8.79E-03
4.010-03

6. 09E-02
1.69E-01
6.320-01
2.350-02

1.892-02
1.46E0-02

1.030-03
4.77E-03
1.93E-03
3.25E-03
8.33E-04
2.01E-02

8.79E-03
4.03E-02
6.09E-02
1.69E-01
6. 32E-01
2.35E-02
1.92E-02
1 .460-02
1.02E-03
4.77E-03
1.93E-03
3.25E-03
8.33E-04
2.I0E-02

101704
93120

70104 1260723
04103

17018
132:
3470
160(3

14741
1134

8089A

221175
451871

1710812
1019845
7866679

2-3261
E3'3863
185000
13468
3(35C
19406

144976
12230

768373

2269
4128

193(15

9781
87969

2542
6286
1769

127
325
178

1408
92

7751

00564

1078q
081315
391001

3234714

91514
231983

64846
5128

12710
6657

51037

3627
266778

2.3443E-01
1.3676E-01
9. 7764E-01
4.4024E-02

.06929E-02
2.83006-02

1.5890E-03
5.418 E-03
2.6355E-03
2. 23970-1.2

1.0718E-03
1.2014E-01

3.67030-01
7.62830-01
2.42430+00

1. 63560÷00
1.05570÷01
4.91710-01

1.00810+00
3.1223E-01
2.0832E-02
6.('531E-02
3.2608E-02
2.3288E-01
2.1954E-02
1.2152E+00

3.6509E-03
6.76250-03
2.6369E-02
1.5040E-02
1.1668E-01
4.3148E-03
9.7393E-03
2.9096E-03
1.88820-04
5.13740-04
2.4855E-04
2.20610-03
1.61330-04
1.2164E-02

1.3531E-01
2.7759E-01
1.0027E+00
6. 4 99E-01
4.6943E400
1.6155E-01
3.7789E-01
1.1199E-01
8. 0158E- ('3
2.17480-02

1.13300-02
8.47650-02
6.65720-03
4.47410-01

1. 08480E-03
E.9642E-04
1.00220-03
2.81308-04
1.1944E-03
2.0807E-04
1.4576E-05
9.0953E-06
2.7057E-05
1.43800-04
0.5200E-06

1.0428E-03

5.7475E-03
4.7802E-03
1.2971E-02
7.9758E-03
6.9459E-02
3.28300-03
1.39840-03

2.2263E-03
1.7934E-04
1.2171E-04
3.60300-04

1.6922E-03
7.1773E-05
1.7635E-0-

1.8711E-04
1.18850-04
3.6453E-04
1.7043E-04
2. 1107E-03
8.3706E-05
4.0739E-04
5.1876E-05
4.4798E-06
2.4205E-00
2.4763E-06
5. 8112E -05
2.3044E-06
3.98740-04

9.5234E-03
6.8030E-03
2.0061E-02

9.47780-03
1.1239E-01
4.5728E-03
2.3538E-02
2.0033E-03
2.0266E-04
1.3227E-04
1.5784E-04
3.0676E-03
7.6507E-05
2.0862E-02

0. '000-E+00
0O. O060E+00

0. 0000-E+00
0. OO00E0
0. O0000)E+
0 . ('(0'2 ('0
0. 0'1'00E+408

0. O0000E+I
0.OOOO0-0
0. O000O000
0. 0000-+00
0.080000+00

'2. 00(0E00+0.0O0000+00

0. 00080 E+ '0
. O0O00E+00

0. 0000E+00
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0. 0000+00
0. 0000E+00
O. 000OE+00
O. 000OE+0
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0. 0000E+00
0. 0OOOE+00
0.0000000 O

0. 0O0000+000. O0030E+ 00
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0. 0000£ On
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0. 0000000
0. 0000E+00
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0. 00000-00
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0. 0OOOE-O
0. 0000E+00
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0.0000E+00

O.0OOOOE+ 0O. 0OOOE+OO0

0.00000+00
0.O0000E+00
0. 0000E+00
0. 0000E+00
0. OO00+o00
0. OOOOE+00
0 .O000E+O00

0. o(r'(OE+'::

O. 8080E+00

0. 004OOE +00
0. 008000+00

0. 0('000E+0

0. 0000E+004.00000+00O
0.0•0000+00

0. 0000E+00
0. (800300+00
0.00O00E+0

0. 000011+00

0. 0000E+O0
2.000'i+00-0

1.83401D-06
2.01866-06

0. 0000E+ 00
1.53870-08
1. 63931-06
0. OO000E+0O
0.0000E+00
0. 000OE+00
0. O000E+00
0. 00(00E+0("

0. O0000E+0

O. O00OE+O0)

0. 0000Z+00

0. 0000E+00
0. 0000.+O00
O.O000O0-00
0. 0000E+00
0.0000E+00
0. O000E+ 00
0. 00OOE+00
0. 0C00CE+ 00
0.0000E+00
0.0000E+00

O.OOOOE+00

0. O0000E+00
0.0O0000+00

1. 6111E-06
8.74 51E-06
0. 00000+E40
0. 000E0+00
0 . C0000000
0.00000E00
4.3583E-06
0. 0000-E00
0. 0000E+00
0. 0000E+ 00
0. 0000E+ 00

0

0
0

0

0

0

0

0

0

0

0
0

0

0
0

0
0

0
0

0
0

0

0
0

0

0

0
0

0.00000£+00

0. 0000E+00
0. 00000E-+0
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0 ,0000E + 0')
0. OO80£÷08)

0. O000E+00
0. 0000E+10
0.00100E+00
0.00000+00

0. 0000E+00
0.0000E+00
0.00000E+O
0.0O300'OE+0
'. 010005+00

O.000OE+00O
0. '0000-+00
1'. 0000+-00
0.0000E+0-

0.00000- +00
0.00000-,00
O.O00E0+00

0.100000+ 00
O.O000E+00
O.0000E+00

0.O00E+OO
0.00000+00
0.0000E+00
£',O00OE+OO
0. OOOOE÷OO
0. 0000+E000.00000+00

0.000OE+00
0.0OOOE+000.00000-00
0.00000-00

O.0000E+00
0.0000E+00
O.00OOE+0O
O.0000E+OO
0.OOOOE+00

0.0000E+000.00000+00
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0. 000E+000.00000+00

0. OOOOE+00
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0. OOOOE+00
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0. O000E+00
0. O000E+00
0.00000+00
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.0 08 08 E + 800

0. 0(000E+00
0.0000E+000
0. O000E+00

0. !0000+ (0
0. 00 00 E + 00
0.0800+00-0

0.00OOE+00
0,000'0÷00

0. 000'0E+00
0.0000E+00

0.00000E00
O.O0OOE+00
0.OO00E+00
O.0000E+00
0.00000E00
0.20000E000

0. 000 00E+ 0(O0.O00000-00

O.O000E+00
0.0000E+OO
O.O000E+OO

0. OOOOE+OO
0.OOOOE00

0.00000+00
O.00OO0+O0
0.0000E+000.00000+00

0'. 00000+000.00000+00

0.0000E+00
O.O000E+00
0.00OOE+00
0.OO00E+00
0.O00000+00
0.05000E+00
0.0OOOE+00

-)O.O00E+O0
0. OOOOE+00
0 . 00000 +00

0.OOOOE+O0
O.000-E+00
0.0000E+00
0O.000E+00
0.00000+00
O.OOOOE+OO0
0. O000E+00
0.OO00E+00
0.00000+00
0.0000E+00
0.0000E+00
0.0000E+80
0.0000E+00
0.00000+000 . 00000 +00
0 . 00000 +00

16 46 82206.66c 2.55E-01
82207.66c 2.21E-01
82208.66c 5.24E-01

17 47 82206.66c 2.55E-01
82207.66c 2.21E-01
82208.66c 5.24E-01

19 49 1001.62C 6.67E-01
8016.62c 3.33E-01

total

5741763 8.8860E+00 6.7912E-03 0.0000E+00 6.4064E-05
5300449 8 .3363E+00 2.2654E-02 0.0000+00 1.2740E-04

12830935 2.0091E0+0 7.5043E-04 O.0000E 00 2.5407E-04

86445 1.2471E-01 8.9207E-05 O.0000E000 1.9156E-06
79902 1.17750-01 2.3046E-04 O.0OO00E00 0.0000E+00

194928 2.855(E-01 1.0224E-05 0.O0000+OO 1.8298E-06

3653 5.3988E-03 1.4029E-06 0.O000E+00 0.00000+00
435 6.9146E-04 0.3757E-10 0.00000E00 .O0000E+00

75888898 1.1414E+02 7.2325E-01 2.7755E-01 7.9870E-04

0 O.0000E+O0 O.O000E+00
0 0.00000E+0 0.O000E+00
0 O.00OOE+00 O.O0000E00

0 O.O00E+OO 0.O000E+00
0 0.OOOOE+00 0.00000+00
0 O.0000E+00 0.0000E+00

0 0.O000E+00 O.O000E+O0
0 0.O000E+00 0.00000+00

0 O.O00OE400 O.OO00E+OO

total over all cells by nuclide total
collisions

collisions wgt. lost wgt. gain wgt. gai0
. weight to capture by fission by (n, on)

photons photon wgt avg photon
produced produced energy

1001.62c
7014.62c
7015.66c
8016.62+

13017.62c
24050.62c
24052.62c
24 053.62c
24054.62c

25055.62c
20054.62c
26056.62c
26057.62c

26058.62c
28058.61c
28060.62c
28061. 62c

28062.62+
28064.62c
40000.66c
50000. 42c
82206. 66c

27071 368
267

1
1902559
20 '86136
325774

1513806

11833701123791
659320

11761195
269242
28044

250801C
404035
20045

212162
17063

76724
700

5052724

3.9433E001
4.4 474E-04
2.0596E-00
3.15210-00

3.6199E500
5.4051E-01

. 4315E+00

1.4927E+00
8.8215E-02

1.7949E+00
1,1153E+00
1.6346E+01

4.8504E-01
4.7002E-02
3.6878E-00
7.02200-01
-.0926-02

3,4226E-01
3.0744E-02
1.36050-01
1.346E0-03
9. 04 4E0+00

1.6759E-01
2.3671E-05
1.1114E-12
2.5C41E-03
3.8983E-02
1.5941E-02
1.8324E-02
3.9133E-02
2.6554E-04
4.0537E-02
1.2118E-02
1.90020-01
5.0906E-03
4.87 8E_-04
3.4481E-02
8.2308E-03

4.0105E-04
4.9617E-02
1.5711E-04
1.0591E-03
5.7434E-05
6.9083E-03

0.000000E0
O.000004E00
0. 000OE+OO
0.O000-OE 00
0.0000E+00
0. 0000EO- 0
0. O000E+00
0. 0000E+00
O. O000E+ 00
0. 00300 + 01'
n. O000E+(O0
0. (0000E + 0
0. 00000E00
0. 0000ECO0
0.00000-00
0 . 00000-000

0. 08000E 00
0.00000+00
0. 0000+800
0. 00000+ 00
0. 08000000
0. 000 E + 00

O.0000E+00
0.00000+00

0.O0000E+00
0.O000E+00
0. 00(100*0
0.0000E400
3.4452E-08
1.5387E-06
4.3583E-06
0. 0000E+O0
O.000000+O
1.0702E-05
1.03930-06
0. 0000E+ 01'
0. 0000E+ 00
C1. 0(1)00E + 00

0. 0001'0E+0'
0 .0000*0+''
0.00000-05
1. 31850-050 . 5 0 0(n1E6-OS,
0.0800,LE+08),
6.5988CE-05

0
0
0
0
0
0
0

0

(,
(,

0
0
0
0
0
0

0

0'
0

0

0.00000+00
0.0000E+00
0.O000E+00
0.O0000E+O0
0.O000E+00
0.00000E00
0. O000E+00
0. 30000E+(0

O.0000E+00
0.0000E+00
0.0000E+00

0.000C0E+003
0.0000E+00

O.C,000E+00
0.00000+00
0. o0OOE+00
0. 0000E+(00
O.000)0+E00

0. 00,00E 00

O.00000E+00

O.0000E+O0
0.0000E+00
0.0000E+O0
0.00000+00
O.O000E+00
O.OOOOE+00
O.O000E+00
0. 00000-00
0.0000E+00

0,0000E+00
0,00000-00
0. 000E00-0
0. 00000+00
0. 0000 EO00
0.0000E÷00
0.0I00E+00
0.80000E+00
0.00000E+O
0.0000E+00
0. 0000E+00
0.000OE+00

0.0000E+00
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207 .i 6 6c 540"837 E. 4862E+00 2.2923E-52 0. 0000E6') 1.2740E-04
82 0 r.6c 13050532 2.0444E+01 7.6289KE-O4 0.0000E+00) 2.5590E-04
92235. r9 11604 1.6516E-02 2.3773E-03 1.2018E-02 1.23826-06

92u3n.-9- 132793 3.305CE-01 2.35716-02 5.17786-03 2.3906E-04
9423e.66c 0 0. 0:0:E+00 0. 0000E+00 0. 00(,E+600 0. 30000E+00
C4 39E,9 - 0 0. 0000E+30 0. 00400E+00 0. 0000E+00 0. 0000E+00

94 0 0.0 OOE+O00 0.0000E+00 0.0000E+00 0. 00006E00
94241.66¢ 261894 3.0794E-01 8.6289E-02 2.00366-01 3.0294E-05
94 4 .6+ 0 0. 0006E+00 0.0006E+0( 0.006CIOE00 0. 0000E+00

for: 0AC-LWT Cask - MO:: Experiments - Accident Transport Conditions

0 0. 0000-E00 0 .0000E++00
0 0. 00036-00 0. 000E+00
0 0. 00006-00 0. 00006*00=4

0 0. 0000-+00 0. 0000E+00
0 0. 00006-0O0 0. 00006+00

0I 0. )10001E600 0.0000 E + 00
0 0. 0001,E+00 0.00:006E00
0 0. 0000E+00 0. OO00E6 00
0 0.00006-00 0. 00006E 00
probid = 10/25/03ikeff results

23 :041:58ý

the initial fission neutron source distribution was generated from a general sdef source description.
the criticality problem was scheduled to skip 30 cycles and run a total of 530 cycles with nominally 1000 neutrons per

cycle.
this problem has run 30 inactive cycles with 30071 neutron histories and 500 active cycles with 500798 neutron

histories.

this calculation has completed the requested number of keff cycles using a total of
histories.
all cells with fissionable material were sampled and had fission neutron source points.

530870 fussion neutron source

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear normally distributed at the 95 percent confidence level
the kiabsorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

................................................................................................................................

I the final estimated combined collision/absorption/track-length keff = 0.81154 with an estimated standard deviation of 0.00116

I the estimated 68, 95, & 99 percent keff confidence intervals are 0.81038 to 0.81269, 0.80923 to 0.81384, and 0.80848 to
0.81459 I

F the final combined (col/abs/tl) prompt removal lifetime = 8.3977E-05 seconds with an estimated standard deviation of 1.0227E-
07 I

I the average neutron energy causing fission = 7.7342E-02 mev

I the energy corresponding to the average neutron lethargy causing fission = 1.3304E-07 mev

I the percentages of fissions caused by neutrons in the thermal, intermediate, and fast neutron ranges are:

(e0.625 ev): 89.17% (0.625 ev - 100 kev): 7.97% (>100 key): 2.86-

1 the average fission neutrons produced per neutron absorbed (capture + fission) in all cells with fission = 2.0828E+00

I the average fission neutrons produced per neutron absorbed (capture + fission) in all the geometry cells = 8.1209E-01

I the average number of neutrons produced per fission = 2.928

the estimated average kerfs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

keff estimator keff standard deviation 688, confidence 95" confidence 990 confidence
corr

0. E 166

u.1464 1

0 . 17Fi

collision
absorption

track length
,-ol/absorp

abs/trh len

col/trh len

zol/abs/trk len

0.01375
0.8hi120'
0.01243
0 .8110

0.51145

0.81269

01861154

0.00130
0.00119
0.00169
0. 010118

0. 00118

0.00129

0.100110

0.81144 to 0.81405
0.81001 to 0.81239
0.81074 to 0.81412
0.81042 to 0.81379

0.81030 to 0.81260

0.81141 to 0.81397

0.81038 to 0.81269

0.81015 to 0.81534
0.80883 to 0.81357
0.80907 to 0.81579
0.80935 to 0.81396

0.80916 to 0.91374

0.81013 to 0.81525

0.80923 to 0.91384

0.80930 to 0.81619
0.80805 to 0.801435
0.80797 to 0.81689
0.80848 to 0.81472

0.80841 to 0.81449

0.80930 to 0.81608

0.80848 to 0.81459

if the largest of each heff occurred on the ne:nt cycle, the keff results and 68, 95, and 99 percent confidence intervals would
be:

keff estimator keff standard deviation

collision 0.81294 0.00132

689 confidence 95: confidence 99' confidence

0181162 to 0.81426 0.61032 to 0.81556 0.80947 to 0.81C42
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absorption
track length

col/abs/trk len

0.81131
3.61239

0.81109

0.00120
0.00170
0. 117

0.81015 to 0.81255
0.01039 to C,3(.143Ž
0.810M3 to 0.81280

0.0806 to 0.81374
0.30929 to 0.R1004
0.30837 to 0.81402

0.80811 tO 0.81452
0.00013 to 0.31713
0.08081 to 0.41478

the estimated average prompt renoval lifetimes, one standard deviations, anJ 6., 95, and 39 percent confience intervals are
(sec):

estimator lifetime std. dev.
co~r

collision 8.38310k-Ok 1.35781E-07
absorption 8.30304E-CO u .314143-0,7

track length 8.39544k-o05 .02540k-07
cal/absorp 8.383055-05 1.315335-07

0.96341

abs/trk len 8.30766E-05 1.012 77E-07
0.8463

col/trk len 8.397018-05 1.0-52E-07
0.8149

col/abs/trk len 8.39767E-05 1.02267k-07

absorption estimates of prompt lifetimes (see)

escape capt

r8- confidence 95: confidence 399. ,onfidenc:e

38.3695E-k to 3.3967E-S5 8.3Sk1k-05 to 8.4102k-05

.3699E8-S5 to 3.2302k-05 8.3513k-S to 3.4002k-05
8.3852k-05 to 8.4057E-O)5 8.3750k-05 to 8.4153k-05
8.3699E-O5 to 8.3962k-O5 8.3568k-05 to 8.40923-05

3.3374k-ok to 6.4073k-05 3.3773E-05 to 3.4130k5-O5

8.338kE-05 to 8.4073k-05 8.3767E-05 to 8.4175k-05

8.3074k-05 to 6.4079E-05 8.3773k-05 to 8.4180E-05

0.3472E-OS to
8.3403Ek-S to
8.3684E-O5 to
8.3483E-O5 to

3.3707E-05 to

8.3700E-05 to

3.370kk-05 to

8.4191-05
8. 4 17 0-I15
8.4225k-O5
8.4178E-05

8.4247k-O5

8.4241E-C'5

8.4247E-05

fission removal

frantion
lifetimeCabs)

lifetime(c/a/t)

laverage keff results

batch start end
kef f
number cycle cycle

dev

0.0300k00500 7.223713-01
0.003006+00 1.16hO0E-04
0.00000E+00 1.16203E-04

summed over 10 cycles each to

keff estimators by batch

k(coll) :(abs) k track)

2.7732k9E-O1 .00000E+00
3.02278E-04 8.36304E-05
3.02805_-04 8.39767-I05

form SO batch values of keff

average keff estimators and deviations

print table 173

col/abs/ti

st dev k(c/a/t) stkUcoll) st dev k(abs) st dev k(track)

1
2
3

0. 00574
5

0.00362
6

0.00617
7

0.00447

0.00422
9

0. 00377
10

0.00370

11

0.00312
12

0.00294
13

0.00276
14

0.002C9
15

0.00256
16

0.00211
17

0.00232
18

0.00240
19

0. 00210
20

0.00206

21

0. 00192

0. Oh~ 713
0.0(,172

24
0.00170

25
0.001r8

26
0.1(10160

27

0. C'A156

0.00155
29

0 .00143

31

41
51
61

71

81

91

101

111

121

131

141

151

161

171

181

191

201

211

221

231

241

251

201

271

281

291

301

311

40
50
60
70

80

3n

100

110

120

130

14')

150

160

170

180

190

200

210

220

23C'

240

250

260

270

280

290

N00

310

32'0

0.32966 0.83432
0.81388 0.01282
0.81591 0.81479
0.82413 0.02314

0.82191 0.82228

0.81341 0.31303

0.81573 0.80876

0.-215" 0.e1550

0.8273q O.31588

0.81183 0.-0694

0.e1512

0.811092

0.81253

0. 322903

0. 81702

').8140I

0. 80059

0. 8n0941

1'. 81450

0. 79079

0. 324 74

0. 80,ý21

0. 80093

0.81022

0.82432

1. 8-0725

0.31000

0.801113

0.91730

0.80779

0.80385

0. 31 059

0.81307

0.00501

0'. 0287

0. 74895

r,.,2193

0. 0(1440

'3.62558

0. 01440

2.).01 170.

0. 80779

(1.818(5

0. 0 1282

1).00875

0.79355

0. 01530

('. 81935
. 81550S

0.81007
C.81926.

0.81994

0. 80153

0.80207

0. 01347

0.82961

0.81439

'2. 81732q
0.8178'

'2. 81504

0. 81272

0.43582

0.80112

0.80353

0.81115

0.80 '211

1. 81525

0.00174

0. 80767

0.00307

0.82710,

0.30933

0.60467

C'. 81093

0.C06303(

0.82177
0.81981
0.82089

'. 82110

0.81382

0.81923

0.41904

0.82050

0.81304

0. 00789
0.00496
0. (03037

0.002d5

0.00265

0.00222

0.00105

0.00200

0.00193

0.31923 0.00134

0.819I 0.001068

0.81839 0.00163

0.81900 0.00154

0.818q2 0.00144

0.81637 0.00137

0.31700 0.00167

(1.81715 0.00104

0.81701 0.00155

0.81610 0.00173

0.81651 0.00170

0.31604 0.0016c

0.81539 0.00174

.381517 0.00105

0.81556 0.00106

80.1532 0.001C1

0.O151- 0.00I15C

0.81454 0.00132

0.801441 0.0010r

0.82357 0.01075
0.82065 0.00686
0.82127 0.00489

0.82147 0.00379

0.82107 0.30312

0.81931 0.00317

0.01883 0.00279

0.01850 0.00248

0.61735 0.00250

0.81741 0.00226

0.81630 0.00222

0.81562 0.0022r

0.01509 0.00210

0.81552 0.00196

0.81481 0.00195

0.81410 0.00196

0.01331 U.00203

0.-1376 0.00197

0.81330 0.00193

0.81743 0.00193
0.81497 0.00269
0.31605 0.00218

0.81683 0.00186

0.31428 0.00297

0.81253 0.00306

0.61235 0.00265

0.81453 0.00300

0. 81207 0.00311

0.81310 0.00282

(1.81335 0.00258

0.81370 0.00240

0.8135 .1 0.0223

0.81378 0.09208

0.81515 0.00238

0.81433 0.00238

0.31373 0.00233

0.91329 0.00220

0.81320 0.00217

0.81312 0.00207

0.0 131 0.00204

0.61239 0.0019r

0.51204 0I. 0101

0.81264 0.00193

0.01251 0.00183

0.81222 0.00181

0.81213 0.05174

,3.01137 0.0,,0] 9

0.81694

0. 81825

0.81800

0.01900

0.91916

0.q2101

'3.832178

0. 2030

0.82018

0.81873

7.01876

'. 81870

0. 81813

0. 81578

('.38100

0.81590

0.31416

0. ý 14 50

0'3. 1390

0. 81344

0.31322

0.01362

0. 01343

0.31331

0.01258

0.51254

0.81388

0. 1391

0. 81381

0. 01300

0.81377

'2. 1272

0.31358

0.01287

0.01209

0. 00193

,. 00104

0I. 00173

0. 00217

0.00135

0. 0015E

0.00152

0. 00154

0. 00150
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3(0
<0. ':0]145

31
0.)0140

32

C'.0(0138
33

0.081140
34

0 . 0:<150
25

0.00145
38

5.00142
37

0.00138
38

0. 00135
39

0. 00133
40

0.00133

321

331

241

351

361

371

381

401

411

421

330 0.80031 0.80718 0.8,)098 0.813q4 0.00158 0.81278 U.00154 0.1161 0.10168

41
0.00128

42
0.0I0128

43
0..0125

44
-. ) :12

45
0.00118

46
0.00119

47

0. 0011548
0. O0:115

49

0 .00113

average

batch
ket f

nuImbe r
dee

2
3
4

0.00351

50 .1DO1301

6
0.32199

7

0 . (:0 149
8

0. Or,100

0. U0310
10

l.103241

11
n0 0 4' 52

12

0.00198
13

0''0181

14
0.00178

15
0."0166

16
0 .0()147

17
.0)11144

18
0.00133

19
0.00129

20
0. 00'130

431

441

451

461

471

481

491

501

511

521

keff res

start

cycle c

3414

350

3,0

370

380

400

410

4201

430

440

4501

460

470

48(

485

5(910
50C0

510

520

130

ults

end

vocle

51)

70
90

110

130

150)

170

19(1

110

230

0. 8O3n8

0.81724

0 .83520

0.8(1886

(I.0.8131

0 .81(009

0. 81143

0832492

0.80586

5.95970

0. 8x815

0. 79458

0.81535

0.80700

0.79961

0. 810546

0.82768

0.79942

0.81145

0.00779

0.79070

0. 82617

0.081145

0.80069

0.d 1137

0.80545

0. 809)84

0. 017 88

0.80407

(1.79689

0.81161

0.80377

0.81672

0.81373

0.80600

0.79821

0.80894

0.80020

0.80954

0. 8 1443

.81410

0.81614

0.85451

0.80530

0.81615

0. 8 1262

0. 00847

0.80537

0.81463

0. 81305

0.81895

0.79193

0. 81120

0.79954

0. 81(1020

0.80770

0.82950

0.81243

0.81694

0.8H468

0. e1362

0I.81373

0. 8 14 3b

0.81422

0. 8 14 25

0. 81413

0.81406

0.81435

0.81413

). 814012

. 81388

0.81342

0.81346

0.81332

0.81301

0.812e5

0.81316

0.81288

0.81285

0. 81275

0. 0015C

0.00152

0. ('0112

0.00157

0.00152

0.00149

0. 00145

0.00144

0.00142

0. (0139

0. 001136

0.00140

0. 00137

0.00135

0.00135

0.00133

0.00134

0.00134

0.00132

0.00129

01.81233 0.0015C

0.81276 0.00157

0.01293 0.00153

0.81257 u.00153

0.81235 0.0014o

0.81245 0.00146

0.81238 0.00142

0.81252 0.00139

0.81231 0.00137

0'.81192 0.00138

0.81191 0.00136

0.81172 0.00134

0.81184 0.00131

0.81188 0.00128

0.81175 0.00126

0.81145 0.00127

0.81140 0.00124

0.81117 0-.00124

0.81113 0.00121

0.81120 0.00119

0.E1169 0.00162

0.81183 0.0015,

0.&1312 0.00100

0.81290 0.00196

0.E1328 <0.(1894

0.81326 0.90188

0.61313 0.(10184

0.61292 0.00180

0.81,97 0.00175

0.81296 0.00171

0.01108

0.d1i29

E.81209

09 12 7q

0.01301

0. 13087

(.081273

0.1 1280

0. 01263

0. 0125(0

p. 1311

0.813161

0.81257

0. 81228

0. 81223

0.81213

0.81250

0. 81250

0.81259

0.81243

0. 0(01C7

0.00171

0. u(0167

0. 0'100

0.00182

0. 00159

0.00160

0. 0015F

0.00153

0. 00151

0.81103

0.81208

0. 510 15

0. 81206

0.$i191

U.81171

0.q1175

0. 81158

0.81157

0. 01154

summed over 20 cycles each to form 25 batch values of keff

keff estimators by batch

k(col l) :(abs) O(track)

average keff estimators and deviations

kOcoll) at dev b(abs) St dev k(track) sL dev

col /abs/ti

0/c/a/t) st

31
51
71
91

111

131

151

171

191

211

231

251

271

291

311

331

351

371

391

411

0. 81177

0.82002
'). 81766
0. 01913

'.81.0 .4

0. 81702

0.01773

0.81636

C . 0 0000

0'. 00088

0.82357
0. 81897
0. 02080

'3.01213

0.U1141

0.81289

'.81022

0. E0904

0. E0091

0. 81316

0.81743
0.814660
(1.81074
0.80777

0. 81424

0. 81529

0.81683

0. 82427

0. q0233

0.80(63

25')

170

39:

310

32')

350

390

41('

430

0.01547 0D.02003 0.80849

0.00559 0.80977 0.80577

0.81708 0.81574 0.818"3

0.82089 0.00088
0.81902 0.00119
0.81964 0.0C0086

0.81914 0.000(7

0.81921 0.00070

0.81900 0.000r3

0.81667 0.00063

u.61715 0.0016-'2

0.81610 0.00179

0.81604 0.001G2

0.81517 0.00171

M01532 0.00158

0.81454 0.00166

0.813°4 0.0010C

0.81373 0.00157

C.8142: 0.<00155

0.81413 0.0014C

0.81435 0.0014u

0.814C2 0.001)7

0.82127 0.002330
0.82107 0.00135
o.81883 0.00243

0.81735 0.00240

0.81660 (-.00209

0.915G9 0.00199

0.81486 u.00191

0'. 91331 0.00222

0.81330 0.00205

0.81605
0.81428
0. 81065

0.81297

0.81335

0,81385

0.81515

0.81373

0.81302

0.00130
0 . 801 94
C1. (11)213

0 . (102108-
0. 00164

0. 00 1432

0. (10172

0. 00207

0. 00 Q99

J. b04 3

0.81056

0. 01)03

, 01270

0. 00702

U.8Oil bb

0.0 1158

0.81246

0008057

0. 01041

0.5137r

0,8004e

QI. .807 .I

0.803r4

0.81517

0.529-5

0. 8193b

:1. 80081

0.91374

0.81391 0.00195 0.81261 0.:'0105

0.81356 0.00191 0.81204 0.00:1178

0.81373 0.00168 0.81251 0.0(0171

0.91287 0.00178 0.01218 0.00182

0.81278 0.00168 0.01181 3.001E1

0.01276 0.00155 0.81183 0.. 0152

0.81257 0.00147 0.01200 0.00170

0.81245 0.00139 0.81326 0.00172

0.81252 0.00131 0.01292 0.05184

0.81192 0.00139 0.o1296 0.00157

0.02491

0.P2164

,. 118e97

0.o 1086

0 0 E1847

I,9.81 8

9.01400

u.1404

0.81282

1.-1341

0,.01742

0.01)17

0. P 12

UI.801232
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21

0.00121

0. 001)14
23

0. 00112
24

0.00108

C 0 C25

431

451

471

450

470

4 90

).80137 0.8070. 0.80544

0.81117 0.81523 0.80537

0.C 0253 C,-. 80211 "I.808,95

0.81342 0.00143 0.81172 0.00133

0.81331 0.00137 0.81188 u.00128

0. 8l-,5 0.0013% 0.01145 0.0(0130

O.8l288 0.00133 0.81117 11.00127

0.81275 0.100128 0.81120 0.00122

0.81261 0.00154

0.91228 0.00150

0. 1213 ,.0( 145

-081250 0.00143

0.81243 0.00137

C'.81100

0.801105

0.841149

0.801140

17.801151

401 510 0.81) e5 0.00451 0.82086

511 530L 0.O oC2 0.81108 0.81080

average keff results sumvmed over 25 cycles each to form 20 batch values of keff

batch start end
keff
number cycle cycle

dev

keff estimators by batch

k(coll) k(abs) k(track(

average keff estimators and deviations ool/abs/tl

k(c/a/t) st

0.00032
5

0.00207

03.003216
7

0.00252

0.00221
9

0.0018C

0.00159

11
0.00165

12
0.00145

13
0.00144

14
0.00138

15
0.00131

16
0.00130

17

0.00128
10

0.00116
19

0.00112
20

0. 00105

31
56
81

106

131

156

181

206

231

256

281

306

331

350

381

406

431

456

481

50r

55
80

105
1313

155

l1u

205

2 3t

055

280

3C'5

330

355

380

405

430

455

480

505

530

0. 821053
i7•.02107
0. 81030

0. 8180C'

0.81447

0.02046

0.80757

0.80773

0. 01254

0.01428

0. 80(30

0.80031

3. 081434

0.81786

0.81727

0.80757

0.80436

0.80551

0.)1200

0.00872

0.82251,

0. 82 '44
C1. 81434
0.81211

0.81041

0.8,01331

0.801137

0.81100

0. 802725

0. 814(15

0. 054F

0.01025

0. 81204

0. 8124(,

0.8011117

0. 80012

0.81151

0.80345

0. 804q7

0.812085
0.82080
0. 80970
0.80842

0.81672

0.81407

0.81314

0.80835

C0. F08'02

0.81423

0. 015710

0. 80721

0.82462

0.02194

0. 81194

80963

0.80511

0.8070.2

').81795

0.e1054

k(coll) st dev

0.82110 0.00057
02010 0.00009

0.119.4 0.00087

0.81861 0.00124

).01892 0 .00106

(1.81730 0.00185

0.81610 0.00200

0.81571 0.00181

0.81556 0.00162

0. 814'23 0.000174

0.813q4 0.00173

0.81397 0.00159

0.81425 0.00150

0.81445 0.00141

().81402 0.00139

0.t1345 0.00142

0.81301 0.00141

0.8129C 0.00134

0.51275 0.00129

l(abs) st d., k(track) st dev

0.82147 0.00103
0.81009 0.00240

0.81735 0.00246

0.8159G 0.00236

0.81552 0.00198

0.81350 0.00262

0.81330 0.00228

0.81374 '•.00200

0.81377 0.00184

0.81301 r.00183

0.01278 0.00168

0.81279 0.00155

0.812E5 ,.00144

0.81264 0.00134

0.81192 I].00145

0.81170 0.(o0137

0.81175 0.00129

0.81131 0.00130

0.81120 0.00123

0.81603 0.00397

0.01448 0.003328
0.-1297 0.00277

0.,1372 0.00227

0.91378 0.00186

0.o1368 0.00157

0.01302 0.00152

0.81240 0.00145

0.81264 0.00131

0.0121I u.00134

0.81161 0.00129

0.81)61 0.00155

-.01326 0.00158

0.81319 0.00148

0.81296 0.00140

0.51250 0.00130

0.81223 0.00134

0.81253 0.00130

0.01343 0.00124

0. 82224

0.81922

0. 8103

0.81729

0.81355

0.81295

C1. 81313

C. 51211

0. 01160

0.81274

0. 6 1291

0.81288

.8 1260

0.81203

00.81185

0.81180

'7. p1100

0

average keff results

batch start end
keff
number cycle cycle

dev

summed over 50 cycles each tc form 10 batch values of oeff

keff estimators by batch

:(-) 11) k(abs) :(track)

average keff estimators and deviations

S(coil) st dev k(abs) st dev k~traok) st dev

ool/abs/tl

k(c/a/t) st

3

0 .0rn 40C14
5

0.00232
7

').002' 21

0. 002 19

0. 00170
1n

0C. 0f' 585

31
e1

131
181

231

201

331

301

431

401

180
13)1
100
23'

330

380

530

0.801:419

0.. 1745
0.00705

0.81341

0.E0583

0.61610

07. 81242

0. 80494

0.8103C

0.02147

0.01322
0.81100
0.80063

0.81505

0.80786C

0.811d9

0.81037

0. 806 2S

0. 01003
0C. 80911
0.81539
0. 81075

0.31112

080646

'3.. 232RC

0. 80630

0. 1424

0.81964 0.00145
0.81892 0.00111

0.01610 0.00392

5.01556 0.00233

0.81354 0.00250

0.81425 0.00213

4.61402 0.01018

0.01301 0.00193

0.81275 0.00174

0.81735 0.00412
0.81552 0.00300
0.81330 0.00307

0.E1377 .1.11243

0.81278 0.00221

0.81265 '7.'70187

0.81192 0.00017

0.81175 0.00158

0.81120 c.00152

0.81297 0.00300
U.01378 0.00237
0.01302 0.00184

03.81264 0.00147

5.01161 0.00158

0.01328 0. 00214

, I.8129F 0.00100

0.81223 0.00181

0.01243 0.00103

0.81410

I.'. 1208

0.81120

0.81255

('.81238

0.01170

t. 1151

average keff results summed over 100 cycles each to form 5 batch values of keff

batch start end
keff
number cycle cycle

dev

heff esticotorO by latch

k(colI) k8(ab ) k (track)

average keff estisatory and desLstions

k(coll) st dev 8 (abs) st dev kilrack) st dev

cl,/abs/tl

h(,c/a/t) st

31 130 0.81004 0.81735 0.81207
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3
4

131
231
331

431

031'

330
430

5.30

0.81256 0.80924 0.81307

0.800 62 0.81175 0.80879
0.8142C 0.80934 0.81703

0.807I5 0.0031 4.1.8130

0.81610 0.00354 0.81335 0.00405 0.81302 0.00005
0.81394 0.00297 0.81278 0.00240 0.81151 .501141

0.e1403 0.00210 0.81192 0.00190 0.812G6 0.00168

0.81?75 0.020"17 0.81120 0.001C4 0.41231 0. 0C 141

0.E1046

.oIl/abs/tI

S(n/a/tI st

average kSff results summed over 125 cycles each to form 4 batch values of keff

batch start end keff estimators by batch average keff estimators and deviations
ke ff
number cycle cycle k(coll) h(abs) k(track) h(coll) st dev S(abs) st dev h(track) st dev

dev

3
4

(1. (0020C1

31
150

281
406

155

405
531'

0.1 61 0.8159, 0.81371
0.81252 0.81157 0.81185
0.81233 0.81038 0.81428
0.80763 0.80689 0.81017

0.815560 0.00305 0.81377 0.00219 0.01254 0.00108
0.51445 0.00208 0.81264 0.00170 0.1319 0.010083
0.81275 0.00225 0.81120 0.00187 0.81343 0.00095 0.80866

average keff results summed over 250 cycles each to form 2 batch values of keff

batch start end keft estimators by batch average keff estimators and deviations
number cycle cycle k(coll) k(abs) h(track) klcoll st dev Scabs) it dev hitree1) it dev

1 31 250 0.18556 0.81377 0.81254
2 28 530 0.80993 0.80863 0.81223 0.81275 0.00282 0.81120 0.00257 0.81243 0.00021

laverage individual and combined collision/absorption/trach-length keff results for 10 different batch sizes

cycles per number or average keff estimators and deviations normality average h (c/a/ti kfc/a/t) contfdence
i nte rva is

keff batch k batches k(col) st dev h(abs) st dev h(trk) st dev co/ab/trh k(c/a/t) st dev 951 confidence 99F
confidence

0.81459

0.81456
4

0.81424

0.614445

0.81452
20

0.8143q
15

0.51475
50

0.816930

0.81655
125

0.02002

SOW'

250,

120

100

5v'

15L)
25

24

14

5.8127 0.0013

C5.8137 0.0013

0.8127 0.0012

0.8127 0.0013

0.8127 0.0013

0.8127 0.0013

0.6127 0.0013

0.8127 0.0017

0.8127 0.0021

0.8127 0.0023

0.8112 0.0012

0.8112 0.0012

0.8112 0.0011

0.8112 O.0U11

0.3112 0.0011

0.8112 0.0012

0.8112 0.0012

0.8112 0.0015

0.8112 0.0016

0.Ui1- 0.0019

0.8124 0.0017 195/95/951

0.8124 0.0016 195/95/951

0.8124 0.0018 195/55/551

0.8124 0.0016 195/95/951

0.8124 0.0015 195/95/sal

0.8124 0.0014 195/95/551

0.8124 0.0012 195/95/851

0.8124 0.0012 195/95/9851

0.8124 0.0014 195/95/951

0.8124 0.0014 195/95/951

0.. . . . .4 0.. . . . . . . . . . . . . . . . . . ..

0.31154 0.00116

0.81152 0.00115

0.81150 0.00104

0.81156 0 .0019

0.81156 0.00110

0.81151 5.0.102

0.51109 0.00105

0.81151 0.001.) 5

0.81084 0.00095t

0.8066 0.0021.1

0.50023-0.813h4

0.80924-0.12381

0.80943-0.81356

0. 0939-1. 81373

0.80935-0.81378

0.80931-0.81363

C. 9094 0-0. 81391

0. 80785-0. 8518

0.80835-0.81333

0. 78307-0. 53424

0.808048-

0.80849-

C..80876-

0.80868-

0. 80861-

0.80863-

0.50563-

0.88610-

0.80510-

0).08049-

]individual and average keff estimator results by

keff neutron keff estimators b' cyc le

cycle histories 0 (coll) k(abs) S (trac:)
1 1000 I0.77358 0.7993" 0.74740

900 0.7(197 0.79060 0.752C5

S 1002 0.79295 0.77210 0.02091 I
4 101I 0.70855 1.00420 0.806015
5 1013 I 0.84601 0.55820 0.52484
G 1055 I 0.77844 0.75337 0.72031
7 927 I0.85231 0.84193 0.3283
0 10ir 0.77120 0.80320 0.779 36

0 O1 I.79 %4 0.79449 0.78476 I
10 10•21 I0.81175 0.51050 0.02002I

anerege keff estimators and deviations
k:coill) t dev k(abs) st den 1(track) it dev S: I/a/t) st dev f.m

11 1034

13 104
144 1' I

II

14
17 912- I

18 03

4'98

0.77867 0.78231 0.75394
0.81982 - .51025 0.73652

0.e021 0.82129 0.3?94q4
0.7854 0n.7859 .75331 I
0.85796 0.85715 0.80780
0.79257 0.77507 0.78607
0.82974 0.63238 0.N2775
0.80387 0.79700 0.80017 I
0.81923 C,.79387 0U00.137 I
0.52715 0 80880 0 80226

. . . . .. . . . . . . . . . . . . . . -. . . . .

21

24
25
20
27

1014 0.82259
q- 0.55053

1050 r0.54847
003 0.75921

914 0.88521
1121 I1 .80505

930 0.83546
r,27 I0.80724

8. 5874
0.006020
0.8::34604
0.75365
0.85248

0. 83543

0.52615

0.806104
0.8ý44 44

777 3
-M '3O

0 81121
O, 0E213
0.7 7 291
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29 970 1 0.83872 0.81914 0.85585
30 1025 1 0.79872 0.30144 0.84044

begin active keff cycles

31 985 : 0.79769 0.81254 0.77994
22 1003 0.78199 0.79373 0.78218

33 999 1 0.82857 0.82168 0.88760
34 1051 1 0.82903 0.85712 0.80382

14266
15 1009 1 0.83082 0.02981 0.06441

14q'7
36 11023 1 0.84764 0.83567 0.83147

22001

37 1023 1 0.82213 0.82044 0.81096
30540

3d 974 0. 83130 0. 34804 8. 551q4
32910

39 1015 0.S2956 0).e4174 0.90362
34643

4 069 0.89133 0.88243 0.A49712
33195

0.78984 0.00785
5.80275 0.01368
0.80932 0.01170

u.014802 0.01060

0 .q2629 0.01024

0.8,055 0.00866

0.08"190 0.007062

0.8 275 0. 00677

.82966 C. 00919

0.80313 0.00940
9.80931 0.00823
0.82127 0.01329

0.82298 0.01044

0.82509 0.00878

0=.82443 0.00745

0.82730 0.U0710

4 .82897 0.0064r

0.83432 0.00787

0.78106 0.00113
0.78991 0.00887
0.79339 0.00717

0. 80759 0.01525

0.61157 0.01307

0.81263 0.01110

0.81753 0.01079

0.81596 0.40964

0.919315 0.092C

511
30094

512
29694

513
29688

514
29623

515

516
29655

517
29721

519
29252

519
20329

52(

20162

521
29234

522
2024'

523
2926.9

524
29207

525

29183
526

29223

527
25577

528
29327

529

29371
530

29042

1007 1 0.81678

1001 1 0.76297

943 1 0.80793

1074 1 0.84159

1059 1 0.79077

943 1 0.83794

1087 1 0.80995

968 0.889895

1102 1 0.78411

875 1 0.76352

989 1 0.80518

1062 1 0.82496

1036 1 0.82159

975 1 0.75715

920 1 0.77191

1036 1 0.81316

1039 1 0.80919

1005 1 0.82139

1027 1 0.78889

969 1 0.86444

0.82585

0. 7 5270

0. 79311

0.85901

0.77557

0.82702

0.820134

0.87356

0I. 80850

'3.75999

0.81700

0.84155

'3. 83155

0.77727

0. 78500

0.81182

0. 80909

0.80900

0.79852

0.86285

0.81586

0.73827

0.77191

0.82520

0).83553

0.82522

0.78851

0.93949

0.85787

3.77152

0.80918

'. 83930

0.85448

0. 77199

0. 765 97

3. 74585

0. 82117

0.79041

(. 80474

0. 84344

n.81288 0.00132

u.81278 0.00132

0.81277 0.00132

0.81283 0.00131

0.81278 0.00131

0.01284 0.00121

0.11283 0.00131

0.81301 0.00132

0.81295 0.00132

0.812'5 0.00132

0.81283 0.00131

0.812E6 0.80131

0.81267 0.00131

0.81276 0.00131

0.812C8 0.00131

0.81268 0.00131

0.01267 0.00131

0.81269 0.00130

0.012S4 0.00130

0.81275 0.00130

0.81120 0.00120

0.81108 0.00121

0.81104 0.00120

0.81114 0.00121

0.81106 0.00121

0.81110 0.00120

0.81112 0.00120

0.81124 0.00121

0.81124 0.00120

0.81113 0.00121

0.81115 0.00120

0.81121 0.00120

0.81125 0.00130

0.81118 0.00120

0.81113 0.00120

0.81113 0.00120

0.81112 0.00119

0.01112 0.00119

0.81110 0.00119

0.81120 0.00119

0.81251 0.00170

0.81235 0.00171

0.81227 0.00170

0.81230 0.00170

0.81234 0.00170

0.81237 0.00170

0.81232 0.00169

0.81258 0.00171

0.81268 0.00171

0.81259 0.00171

0.81258 0.00170

0.81264 0.00170

0.81272 0.00170

0.81264 0.00170

0.81255 0.00170

0.01241 0.00170

0.81243 0.00170

0.81239 0.00169

0.81237 0.00169

0.01243 0.00169

1 0.7b247 .0171F

I 0.01013 0.01641

0.62200 0.0-226

1 0. 822'02 0. 00970

1 0.68159 0.00090

0.82031 0.00020

I0.0@2060 0. 00901

I 0.81156 0.06116

1 0.81144 0.00117

S0.01140 0.003117

1 0.81149 0.00117

0.81145 0.00117

0).81148 0 .00116

I 0.81148 0.00016

0.81162 0.00117

0.81123 0.00117

0.31153 ) .00117

1 0.81154 0.00117

I 0.81160 0). 001'17

1 0.81165 0.00116

1 0.81157 0.00116

S 0.81150 0.00116

S 0.81148 0.00116

I 0.61148 0.C0)116

1 0.81147 0.00116

I 0.61144 0.00115

0.01114 0.001I8

rho largest active cycle kefts by estimator are:

collision 0.901001 c/cc2 e 312
absorption 0.90014 on Icc 310

the smallest active cyple kerfs by esrnmator

collision 0.73398 o cycle 224,
absorption 0.22474 cn cycle 220

track length 0.93949 on cycle . 51 track length (.71577 on sycle 39r
1plot of the estimated ,ol/abs/trvck-lenath keff one standard deviation interval versus cycle number (I = final heff - 0.;11541

cycle active 0.81 0.62 0.83 0.,4
-mber cycles I--------- I ---------- I ----------

4 00 1 I 0- -( -. -. . -. --.-. . -. . -. --.-. . -. --. --. -. . -. --.- -.- k ---. --. -. . -. --. -. . -. . -. --.-. . -. . - .- - .- .- )
45 105 - ---------------- k -------------------------- - - - -I I

45----------- 15 -------------------- -
551 20 ----------- 1:---------------- -
50 20 I k )--- ---------

65 35 I ------------- I

65 30 ------- -- -----------70 40 5 I- --
75 45 I(I .- -

80 50 I - : -------
h5 95 + I -- )--------

50 60 I -- -k )-------)
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95 65 o --
10' 70 Ino. ..- . . . . .

10 5 7 5 -- --- - -- --k - -- --- -- - -
110 "0 - -- - - )

115 85 ---------- ---------
120 9t - - ---

125 95 k . - --.-- -
130 100 1 ........ k ..- ..... )
135 105 -------- k ----6 ---
140 110 I. . . . .-
145 115 I I(- - - -
150 120 -....- - - ..- -

155 125----- - I
160 130 1 . . . . . .

135 135 I .. -1 1
17K 14' - -
175 14- - - - - -.. S -...

1 0' 15' -- -- -
15 155 + ( .-.-.-- k - +

190 16' 0 ...... k .......- )
155 165 ------ k ------

405 175 1 k -----

225 17 -- -6- 1215 180 .. . . - 1.. .

215 185 6 ...-. k ------
220 1 1 1 ...... k -. --
225 195 1 1 k -.-...
230 200 + k - -
235 205 1 k - +
240 210 -H -k .....--
245 215 ,-( -.. k .- -
250 22 1 ..... k .- -
255 225 1 ..... k -----
260 230 2 1 k --
265 235 k ..... I
270 240 - - --
275 245 .. . .)
280 250 1 .---- )
285 25 5 +
290 260 { .... k -.... -
2195 265 ( - -- -
300 270 - -.. k - )
3 0 5 R7 5 --
310 280 I
315 205 (i- -k. .
220 290 -k..
325 295 I - -- k ....

335 245 ( {- k. . -)

240 310 ' -- :- -...-
345 215 - .
02 320 0 )

255 325 1 --- -

360 33 l ---
365 335 1 1 ---
370 340 1 1 - -: - )
375 345 ( ----
368 350 - --
385 355 + - +
350 360 -.
32 5 3 65 -1 - - --
400 370 1 1 - 1- --

405 375 1 ---: -- )

410 360 1 - -
415 385 I .
420 390 -- 1--
425 395 -k---
4303 40' (-1-k---
435 405 +-- -
440 410 k---
445 415 1 1 k::-)
45U 420 l--1 -
055 425 1 1-- -
43(00 430n

405 435
470 44 - -
475 445 I (-- -
400 450 r( -IY- -
485 455 +- ----

4 0 460 l --- k-0--
405 465 1
500 470

505 475 -
510 4680
515 485 I--klI
052 490 l-k-

525 495 1
520 500

I-------------------------------------------I----------I---------- I
0. 81 0. 82 0.83 0.84

lindividual and collision/absorption/track-Iength keffs for different numbers of inactive cycles skipped for fission source
settlins

skip active actnve average keff estimators and deviations normality average k(c/a/t) S(c/a/t) cosfidence
intera is

cycles cycles neutrons k1col) st dev k(abs) st dev k(trk) st dev co/ab/tl kI(c/a/t) st dev 95 confidence Sy;

con fidence
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C0
0.81454

1
0.81459

8.81466
3

0. 81471
4

0.81473
5

0. 814 65

0.81474
7

0.8 1489

8
e.01473

9
0.81477

10
0.81477

11 5

0.81484
12

0.81487
13

0.81487
14

0. 814 2
10

0. 81485
16

0.81491
17

0.81488
18 2

0.81488
19

0.81489
209

0.81490

475
0.81750

480
0.81871

485
0. 82 121

490
0.82160

495
0.82429

500
u.82308

505
0.82687

510
0.83452

515
0.84311

520
0.86564

525
1.00015

527
528

53L,

524

52"

527

525

524

521

20

519

1S

117

16

14

13

12

11

510

55

50

45

40

35

3C,

20

15

10

53087061

5298701

52880 41

5278821

5268631

52585011

5247921

5238651

5227791

5218631

5208421

5198081

5188481

5178021

5168161

515950,

5147491

5138371

5127991

5118331

5108191

0.4527 0.0013

0.1258 0.0013

0.0129 0.0013

0.0120 0.0013

50.120 0.0012

0.8129 0,0013

0.0130 0.00130.81'q 0.0013

081310 00.0013

0.0129 0.0013

0.8130 0.0013

0.8130 0.0013

0.8113 0.0012

0.8113 0.0012

0.8114 u.0012

0.8114 1(.00112

0.9114 0.0012

0.8114 0.0012

0.8115 C0.0012

0.e114 U.U01I

0.8114 0.0012

0.8115 0.0012

0.8114 0.0012

0.8122 0. 017

0.8123 0.0017

0.8124 0.001E.

0.8124 0.0017

0.8124 0.0017

0.8124 0.t007

0.8126 0.0017

0.9125 0.0017

0.8126 0.00117

0.8126 0.0017

0.8126 0.0017

0.8127 0.0017

0.8129 0.0017

0.8129 0.0017

0.8130 0.0017

0.8130 0,.0017

0.8130 0.0017

0.8130 0.0017

0.8129 0.0017

0.8128 0.0017

0.8128 0.0017

0.8131

0.8130

0.8131

0.8131

0. 8 130

0. 0131

0.8130

0.8130

(0.8130

0.0120

0). 0013

0.0013

0.0013

0.0013

0. 0013

0.0013

0.0013

0.0013

0.0013

').0012

0.0115

0. 8115

0.8115

0.8115

0. 8114

0.8115

0.8115

0.8115

0.8115

0.8115

(0. 0u12

0.00012

0.0012

0. 0012

0. (1012

0.0(012

0.0012

0.0012

0.0012

0. 0012

195/95/95 1

195/95/95 1

195/95/95

195/95/951

195/95/951

95/95/951

95/95/951

90/95/951

195/95/951

195/95/951

195/95/951

195/95/951

198/95/951

195/95/951

195/95/951

195/95/951

195/95/95S

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

0.91157 0.00113

0.01102 0.00113

0.01100 0.00110

0.81173 0.001123

(".01175 0.00113

0.81167 0.00113

0.91177 0.00113

0. 1172 0.00113

0.81175 0.00113

0.81179 0.00113

0.81177 0.00113

0.81184 0.U0113

0.81187 0.00113

0.81186 0.00114

0.81191 0.00114

0.81184 0.00114

0.81190 0.00114

0.81187 0.00114

0.81186 0.00114

0.01187 0.00114

0.01187 0.00115

0.0u032-0.81381

0, 04 37-0. 01329

0.80(94-0.81323

0.0-0948-0.912 90

0.00940-0.01400

0. 809441-0. 812029

0. 00952-0. 81403

0.00947-6..01290

(..0950 -10.814 00

0.080953-0).01054

. 10952-0. 814013

0.80959-0.81413

0.30061-0.81413

0.809.0-0.81411

0. -0985-0. 81418

0.090958-0. 81411

(0.809(4 -0.014 17

0.80059-0.81404

0.00959-0.81414

0.90959-0.81415

0.90959-0.81410

0.E0025-0.81504

0.79971-0.81599

0. 9 0032-0. 818220

. 7994 9-0. 81039

0. 7c.54 r-0 .01911

0. 70,593-0.82314

0.3911-0. 82833

0. 00195-0.- 8362

0. 79 2(6-(. .5151

0. 736G3-0. 39603

0. F0859-

0. 10864 -

'0.'0870-

03.00075-

0. k0070-

0.900096-

0.800879-

.0.0074-

0.08077-

O1. 80680-

0. 00978-

0.0885-

0. 8087-

0.909088-

0.800891-

0.801494-

0. 308090-

0.080885-

0. 90U885-

0.80085-

0.79700-

0.79895-

0. 79731-

0. 79028-

0.79(150-

0 .70110-

0.70404-

0.77957-

0.032251-

551601 0.0091 0.0040

501241 0.8104 0.0043

451382 0.8117 0.01047

401823 0.0116. 0.0051

3511,1 0.0117 0.1005r

300491 0.80062 0.0056

251331 0.3087 0.0064

201171 0.8096 0.0078

1502332 0.0115 0.0097

10058 I ,. . "7 03 C.0095

50761 0.8194 0.0125

30011 0.8249 0.0219
19961 0.0207 0.0378

----------------------.

0. 8061 t0. 0(137 0.8134

0.8063 0.0039 0.8142

0.807, 0.0042 0.8169

0.8083 0.0044 0.8159

0. 80094 0.0049 0.8181

0).8081 ).0053 0.8113

0.80q9 0.0061 0.8105

0.8120 0.0973 0.8108

0.8156 11.10077 0.e153

0).8144 0.0081 0.8e,47

0.8184 0.0114 0.8011

0.0237 0.0199 0.8129
0.8307 0.03222 0.8241

U.U0653

0. 0058

0.0058

0. 0064

0. 0071

0.u074

0. 0086

0.-0104

0. 0125

0.0114

0.) (,765

0.80785

1.80926

0. 80894

J. 81015

0. X0779

0.M0898

0.81175

6819W02

0.02210

L, 0u368

0. 004 05

0.012443

0. 061400

6* 0(.1517

(I. 00552

0.00634

0. 00785

0. 00780

0.11244

5

2

0.0164 195/99/951

0.0159 I
0.0194 I

0.0103i 0.01852

the minimum estimated standard deviation for the col/abs/tl keff estimator occurs with 0 inactive w-ies and 530 active
cycles.

the first actLive half of the problem skips 30 cycles and uses 250 active cycles; the second half skips an{) and uses 2W0 cycles.

the col/abs/trk-len keff, one standard deviation, and G6, 95, and 99 percent intervals for each actin- half of the problem are:

problem keff standard deviation 680 confidence 950 confidence ,crdrece

fi(st half 0.01362 3.00104 0.4110. to 0.15 0.8102 te 0.t10 ' e 0.0 1794
second half 0.&003C 0.0n1F4 0.80771 to 0.01100 0.q0608 to 0.01263 5050n to 0.01270

final result 0.81154 0.0011. 0.81030 to 0.81269 0.80923 to 0,813,4 0(1.80c to 08.1459

the first and second half values of k(collision/absorption/trach length) appear to be the same at the Gh percent -onlidence
level.
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Splot of the estimated col/abs/track-length kefl one standard deviation interval by active cycle number I = final keff
0.81154)

inactive
cycles
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430
465
470
475
480
485
490
495
500

510

11 5
520

70
r5
60
55

50
45
40
35
30
25
20
15
10

0. ,0

---------------- ---- I

--------------------- I

---------------------- I:

0.81

- - - --------------.. . . .-

------- I ------------------------ I-----------------0.82 0.83 0 .84

dump no. on fi le P0 1AcC_ hACCoC cI . CO 4g0 .0_O.40_d0.00cm_HP26mm. inpr nps = 030870 Coll l 75880898

ctm = 11.75 nrn = 769937194

6 warning messages so far.

run terminated when 530 kcode cycles were done.

computer time = 10.90 minutes

mcnp version 5 06212004 1(0/15/07 23:17:01 probid = 10/25/07 23:04:59
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Figure 6.6.15-3 Square Pitch MOX Rods - MOX Services Fuel Composition

IIAC-LWT Cask - MOX EIperiments - Accident Traoisport Conditions
C
C EXCEL File Version: v2.(0

C Run Version: v2.,00
C
C Fissile Material Type: MOx Services
C Rod Interior Void Moderator Density: 0.9982 9/cc

C Canister Interior Moderator Density: 0.9982 gl/c
C Cai,:ster to Cask lap Moderator Density: 0.0002 g1cc
C Cask Interior Moderator Density: 0.0001 g/cc

C Boundary Condition / Distance: Reflected / 0.01 cm
C
C Fuel Rod Pitch: 3.8 cm
C Fuel Rod Pitch Cofiguration: Square
C Number of Rods: 16
C
C Base Fuel Parameters: IVACCoC
C

c Cells - Fuel Rod - NACCoC
1 1 -10.555 -1 u-3 $ Fuel
2 3 -0.9982 -2 +1 u=3 $ Plenum + Fuel to Clad Gap
3 3 -8.56 -3 2 u=-3 $ Clad + End Plugs
4 4 -0.9092 +3 u=3 $ Outside Fuel Pod

C 16 Rods - Square Pitch
10 4 -0.9082 -10

*trcl=( 1.9000 1.9000 0.0000)

lat-l u-2 fill=-3:3 -3:3 0:0
2222222
2333332
2333332
2333331
2333322

C 8W9 Basket - Cells
20 4 -0.9992 -20 fill=2 u-I S Pod Array Container
31 5 -0.9992 +10 -31 u=l S Besket Cavity

22 7 -2.7030 -32 +31 e=l S Basket Body
23 0 -0.9992 +23 s=l 3 Outside

C Cells - LW4T Cask Accident Conditions
40 8 -11.344 -43 e=0 I BotPb

41 0 -0.09982 -42 fill=1 e=0 I Cavuty
42 0 -7.9490 -41 +43 u=3 $ Bottom
43 C -7.9400 -40 C41 +45 '48 e42 u=0 S OuterShell
44 9 -7.9400 -44 447 +42 u=- $ I AnerrheClTapar

41 9 -7.9400 -46 -42 u=0 0 InnerShell

10 0 -11.344 -47 -40 u=0 S Lead
47 0 -11.344 -41 +44 +47 n=0 B LeadTaper
49 0 -49 +47 u=0 S Lead~ap
40 6 -0.0001 -49 -40 s=0 $ Gap to Reflector

00 0 +49 ueO B Boundary

c Surfaces - Fae Rod - IJACCoC
4 1CC 0.009009.0000 19.1207 0.0000 0.0000 309.900 0.4701 0 Fuel pellet stack

2 7CC 0.0000 00.0000 0.0000 400.4227 0.4870 1 Annulus + Plnutm

3 8CC 0.0000 0.0000 1.0000 0.0000 0.0000 4$l.i20 Ohio S ClaO + End-Caps

4 Surfaces - Patch - NACCoC
11 lOP -1.0000 1.9000 -1.0000 1.90:0:0 -1.4000 413.12 0 tattice Cell Boundarien

C PWRO Basket - Surfaces
20 088 -6.9394 - .9294 -6.9394 0.9204 0.0000 412.1200 $ Array Co$taienr

21 0P 4 -11.2713 11.2713 -11.2710 11.2710.0: 452100 1 BusheL Opening

32 0CC 0.0000 0.000- 0.0000 0.0000 0.0000 40R1enO 12 3112 0 Basket Outer Body

C Surfaces - LWT Cask Accident Coudatrons

40 0CC 0.0000 0.0000 -21.60700 0.0000 0.0000 107.3:':0 30.1+0 1 Lwt Body
41 RCC 0.0000 0.0000 -26.8700 0.0000 0.0000 3j.0700 0.4719 S Bottom

12 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 412 71:0 12 .963 7 CAnity

43 0CC 0.0000 0.0000 -17.7900 0.0000 0.0000 7 I'20'' 26.52 $ Button guimma shueld
44 8CC 0.0O000 0.0000 0.0000 0.0000 0.0000 444 Su000 10.740 0 Lead id - taper
41 FCC 0.0000 3.0000 0.00:0 0.0000: . 0000 404. 5 :1. 170 $ tead od - taper

40 0CC 0.0000 0.0.0010 7 0000 .00 41-n.8ce1 -10 $ Lead id

47 0,CC 0.0000 0.0000 13.0170 0.0000 0.0000 416.sf40 33 ''70 5 Lead od
48 PCC 0.0000 0.0000 13.1176 0.0000 0:10000 41 r .4n 3.2 4 4 $ Lead gap

249 RPP -36.1299 30.389 -36.1289 30.5129 -.00.1 00 460.7010 1 Container

O Materials List

C MOO Materiel Composition Fuel
ml 92331 -0.09941-03

92234 -0. 0650- .01$

14230 -3. 37241-05
94238 -0. 4070E-03
94240 -3. 0302C-03
94241 -2.0 900E-04

04242 -3. 3723E-00
4 010 -1 . 18001-04

C Rod Interior Void Material

o2 1001 2
6016 1

nt uI 0tr. Ol
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c Clad Material
m3 26054 -7.0163E-05 24050 -4.179E-05 7u14 -4.980E-04S26056 -. 140E-03 24052 -8.370E-04 7015 -1.981E-06

26057 -2.702E-05 24053 -q.673E-05
26058 -3.3.E1-06 24054 -2.448E-05
40000 -. 803E-01 50000 -1. 500E-02

C Canlster Interior Non-Fuel Space
m4 1,00 2

0016 1
t4 lItr.OI

C Canister to Cask Gap Material
.5 100 1 2

6010 1
bo5 Iwr Il

C Cask Exterior Material
n6 1001 C

8016 1
mi6 lwtr Ol
c Aluminum
m7 13027 -1.000-E00
C Water/Gly'co
ml0 1001 -1.03651E-01

8016 -6.75619E-01
6000 -2.20730E-01

mtlo lwtr.01
c Lead
me 81206 -' .534E-01

8220;7 -2.207E-01
82208 -5.259E-01

c SS304
.9 24050 -7.939E-03 26054 -3.927E-02 28058 -6.384E-02

24052 -1.5900E-01 200)56 -6.387E-01 10060 -2.543E-02
24053 -1.8366-02 26057 -1.502E-02 2E061 -1.124E-03
24054 -4.6526-03 26050 -2.0106-02 20e62 -3.639E-03

28064 -9.623E-04

25055 -2.000E-02
C Aluminum Honeycomb Impact Limiter
mll 13027 -1..
C Mode
mode n
C Cell Importances
imp:n 1 18r 0
C
C Criticality Controls
kcode 1000 0.60 30 530
C
C Starting Source Definition
sdef cell=41:20:1IO1

erg=dl
pos=0 0 10.5207
rad=d2
aes=0 0 1
ex t~d3

spl -3
sii 0.uO0 0.4731
sp2 -21 1
si3 0.0000 389.8900
sp3 0 1
C Print Control
print
C Random Number Generator
rand gen=2 seed-10073486328125 stride=152017 hist=l

c Rotation Matrix
T01 0.0 0.0 0.0 -30 00 50 -120 -30 90 90 90 0 $ z-rotation -30 degrees
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6.6.16 ANSTO/DIDO Combined Basket Payload

This section contains input and output files from the evaluation of the combined DIDO and

ANSTO fuel models. These files are shown in Figure 6.6.16-1.
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Figure 6.6.16-1 Combined DIDO and ANSTO Basket Sample Input/Output
PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37

MODULE CSAS25 WILL BE CALLED
LWT 5 DIDO with DIDO, 1 ANSTO with Moata load

27GROUPNDF4 LATTICECELL

'Material Description for DIDO HEU Fuel
URANIUMI 1 DEN=0.4450 1.00 293.0 92235 94.0 92238 06.0 END
AL I DEN=I.4568 1.00 293.0 END
AL 2 1.00 293.0 END
H20 3 DEN=0.9998 1.00 293.0 END

'Material Description for MOATA Mark IS Fuel
URANIUM 11 DEN=S.3093 1.00 293.0 92235 92.0 92238 08.0 END
AL 11 DEN=0.7718 1.00 293.0 END
AL 12 1.00 293.0 END
H20 13 DEN=0.9998 1.00 293.0 END

'Material Description for DIDO HIFAR Mark III Fuel
URANIUM 21 DEN=0.4084 1.00 293.0 92235 85.0 92238 15.0 END
AL 21 DEN=0.2957 1 .00 293 .0 END
AL 22 1.00 293.0 END
H20 23 DEN=0.9998 1.00 293 . 0 END

'General Material Description
H20 4 DEN=0. 9998 1.00 293.0 END
PR 5 1.00 293.0 END
SS304 6 1.00 293.0 END
AL 7 1.00 293.0 END
SS304 8 1.00 293.0 END
H20 9 DEN=0.0001 1 .00 293.0 END
H20 10 DEN=0.9998 1.00 293.0 END

END COMP

'Used to find the Dancoff factor for Mark II fuel:
'SYMMSLABCELL 0.3832 0.1832 11 13 0.2032 12 END

'Used to find the Dancoff factor for Mark III fuel:

'SYMMSLARCELL 0.6342 0.1039 21 23 0.1239 22 END

SYMMSLABCELL 1.0000 0.0800 1 3 0.1300 2 END
MORE DATA
RES=II SLAB 0.1832 DAN(1) =0.44644913
RES=21 SLAR 0.1039 DAN(21) =0.30303533 END

READ PARAM
TBA=5 TME=90 RUN=YES GEN=I203 NPG=1000
END PAP.AM

READ START
XSM=-16.85 XSP=16.85 YSM=I6.85 YSP=-16.85 ZSM=26.67 ZSP=473.35
END START

READ GEOM
UNIT 1

COM='DIDO Fueled Antnular Sections DIDO Tube 1 Loose'
DODD Fuel Annulus 1
CYLINDER 3 1 3.0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0550 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 3.1350 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLI NDER 2 1 3 .1600 58 .7500 0 .0000 ORIGIN 0 .0000 0 .0000
DIDO Fuel Annulus 2
CYLI NDER 3 1 3.5300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3 .5550 58 .7500 0 . 0000 ORIGIN 0. 0000 0. 0000
CYLINDER 1 1 3.6350 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3 . 6600 58 .7500 0 .0000 ORIGIN 0. 0000 0. 0000
DIDO Fuel Annulus 3
CYLINDER 3 1 4.0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.0550 58.7500 0.0000 ORIGIN 0.0000 0.0000
CY±LI NDER 1 1 4.1350 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLLINDER 2 1 4 .1600 58 .7500 0 .0000 ORIGIN 0 .0000 0 .0000
DIDO Fuel Annulus 4
CYLINDER 3 1 4 .5300 58 . 7500 0.0000
CYLINDER 2 1 4 .5550 58. 7500 0 .0000
CYLYINDER 1 1 4.6350 58.7500 0.0000
CYLINDER 2 1 4. 6599 58 .7500 0 .0000

UNIT 2
COM- 'DIDO Axial Clad Sections D0DO Tube I Loose'
DODD Clad Axial End Piece 1
CY LI NDER 3 1 3.0 3100 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.16000 1 .3750 0.0000 ORIGIN 0.0000 0.0000

DO Clad Axial End Piece 2
CYi LINDER 3 1 3.5300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.6600 1.3750 0.0000 ORIGIN 0.0000 0.0000
DID0 Clad Axial End Piece 3
CY{LIN`DER 3 1 4.0300 1 .3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1600 1.3750 0. 0000 ORIGIN 0 .0000 0 .0000
DODD Clad Axial End Piece 4
CY-LINDER 3 1 4.5300 1 .3750 0.0000
CY LI NDER 2 1 4 .6599 1 .3750 0 .0000

UN4IT 3
COM='DIDO Fuel Element D0DO Tube 1'
CYLINDER 3 1 4.6600 61 .5000 0.0000
HOLE 2 0.0000 0.0000 0.0000
HOLE 1 0 0000 0.0000 1.3750
HOLE 2 9.0000 0.0000 060.1250

UNIT 4
COM='DIDO Basket Fuel Tube - Fuel Down Radial Centered'
CYLINDER 4 1 5.0927 73.1772 0.0000
HOLE 3 0 .0000 0 .0000 0 .0000
CYLINDER 6 1 5.3974 73.1773 0.0000

UNIT 5
COM-'DIDO Basket Fuel Tube - Fuel Up Radial Centered'
CYLINDER 4 0 5.0927 73.1773 0.0000
COLE 1 0 0000 0.0000 11.0772
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CYLINDER 6 1 5.3974 73.1773 0.0000

UNIT 6
COM='DIDO Basket Bottom Plate Hole'
CYLINDER 4 1 1.27 1.2690 0.0000

UNIT 7
COM='DIDO Basket Bottom Plate'
CYLINDER 6 1 16.8466 1.2698 0.0000
HOLE 6 0.0000 0.0000 0.0000
HOLE 6 10.7950 0.0000 0.0000
HOLE 6 5.3975 9.3487 0.0000
HOLE 6 -S.3975 9.3487 0.0000
HOLE 6 -10.7950 0.0000 0.0000
HOLE 6 -5.3975 -9.3487 0.0000
HOLE 6 5.3975 -9.3487 0.0000

UNIT 8
COM='DIDO Heat Transfer Bar / Rod'
CYLINDER 7 1 0.3165 73.1773 0.0000

UNIT 9
COM='DIDD Basket Fuel Down'
CYLINDER 4 1 16.1926 73.1773 0.0000
HOLE 4 0.0000 0.0000 0.0000
HOLE 4 10.7950 0.0000 0.0000
HOLE 8 4.9493 2.8575 0.0000
HOLE 8 4.6024 3.3881 0.0000
HOLE 8 5.2354 2.2917 0.0000
HOLE 4 5.3975 9.3487 0.0000
HOLE 8 0.0000 5.7150 0.0000
HOLE 8 -0.6330 5.6798 0.0000
HOLE 8 0.6330 5.6798 0.0000
HOLE 4 -5.3975 9.3487 0.0000
HOLE 8 -4.9493 2.8575 0.0000
HOLE 8 -5.2354 2.2917 0.0000
HOLE 8 -4.6024 3.3881 0.0000
HOLE 4 -10.7950 0.0000 0.0000
HOLE 8 -4.9493 -2.8575 0.0000
HOLE 8 -4.6024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2917 0.0000
HOLE 4 -5.3975 -9.3487 0.0000
HOLE 8 0.0000 -5.7150 0.0000
HOLE 8 0.6330 -5.6798 0.0000
HOLE 8 -0.6330 -5.6798 0.0000
HOLE 4 5.3975 -9.3487 0.0000
HOLE 8 4.9493 -2.8575 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.6024 -3.3881 0.0000
CYLINDER 6 1 16.6688 73.1773 0.0000
CYLINDER 4 1 16.8466 73.1773 0.0000

UNIT 10
COM='DIDO Basket Fuel Up'
CYLINDER 4 1 16.1926 73.1773 0.0000
HOLE 5 0.0000 0.0000 0.0000
HOLE 5 10.7950 0.0000 0.(00
HOLE 8 4.9493 2.08575 0.0000
HOLE 0 4.6024 3.3:81 0.0000
HOLE 8 5.2354 2.2917 0.0000
HOLE 5 5. 3975 9.3407 0.0000
HOLE 0 0.0000 5.7150 0.0000
HOLE 0 -0.%330 5.679M 0.0000
HOLE 0 0.6330 5.6798 0.0000
HOLE 0 -5.3975 9.3487 0.0100
HOLE 0 -4.9493 2.8575 0.0000
HOLE 8 -5.2354 2.2917 0.0000
HOLE 8 -4.6024 3.3881 0.0000
HOLE 5 -10.7950 0.0000 0.0000
HOLE 8 -4.9493 -2.857S 0.0000
HOLE 8 -4.6024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2917 0.0000
HOLE 5 -5.3975 -9.3487 0.0000
HOLE 8 0.0000 -5.7150 0.0000
HOLE 8 0.6330 -5.6798 0.0000
HOLE 8 -0.6330 -5.6798 0.0000
HOLE 5 5.3975 -9.3487 0.0000
HOLE 8 4.9493 -2.8S75 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.6024 -3.3881 0.0000
CYLINDER 6 1 16.6688 73.1773 0.0000
CYLINDER 4 1 16.8466 73.1773 0.0000

UNIT 101
COM='Mark II Fuel Plate'
CUBOID 11 1 2P0.0916 2P3.6608 58.4200 0.0000
CUBOID 12 1 2P0.1016 2P3.8291 58.4200 0.0000
CUBOID 03 1 2P0.1916 2P3.9334 58.4200 0.0000

UNIT 102
COM='Mark II Fuel Cavity Material Replacement - Side Plate'
CUBOID 13 1 2P0.3175 2P3.1334 58.4200 0.0000

UNIT 103
COM='Mark II Fuel Water Gap to Side Plate'
CUBOID 13 1 2P0.0450 2P3.9334 58.4200 0.0000

UNIT 104
COM='Mark 1I Plate Bundle'
ARRAY Ill -3.4074 -3.9334 0.0000

UNIT 105
COM='Mark II Fuel Plate'
CUBOID 11 1 2P3.6608 2P0.0916 58.4200 0.0000
CUBOID 12 1 2P3.8291 2P0.1016 58.4200 0.0000
CUBOID 13 1 2P3.9334 2P0.1916 58.4200 0.0000

UNIT 106
COM='Mark II Fuel Cavity Material Replacement - Side Plate'
CUBOID 13 1 2P3.9334 2P0.3175 58.4200 0.0000

UNIT 107
COM='Mark II Fuel Water Gap to Side Plate'
CUBOID 13 1 2P3.9334 2P0.0400 58.4200 0 0000

UNIT 108
COM='Mark II Plate Bundle'
ARRAY 112 -3.9334 -3.4074 0.0000

UNIT 109
CHM='Mark II Tube 1 - Fuel Down Radial Shifted toward 0
CYLINDER 13 1 5.2388 73.0240 0.0000
HOLE 104 0.0000 0.0000 0.90000
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CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT I11

COM='Mark II Tube 2 - Fuel Down Radial Shifted toward
CYLINDER 13 1 5.2388 73.0240 0.0000
HOLE 104 -0.0508 0 .0 0000 0.0000
CYLINDDER 6 1 5.55525 73.0240 0.0000

UNIT 113
COM='Mark II Tube 3 - Fuel Doun Radial Shifted toward
CYLINDER 13 1 5.2308 73.0240 0.0000
HOLE 108 -0.0164 -0.0298 0.00000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 115
COM='Mark I0 Tube 4 - Fuel Down Radial Shifted toward
CYLINDER 13 1 5.2388 73.0240 0.0000
HOLE 1.08 0.0164 -0.0298 0.0000
CYLINDER 6 1 5 .55525 73 .0240 0.0000

UNIT 117
COM='Mark II Tube 5 - Fuel Down Radial Shifted toward
CYLINDER 13 1 5.2388 73.0240 0.0000
HOLE 004 0.0508 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 119
COM=-Mark II Tube 6 - Fuel Down Radial Shifted toward
CYLINDER 13 1 5.2388 73.0240 0.0000
HOLE 108 0.0164 0 .0298 0. 0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 121
COM± Mark II Tube 7 - Fuel Down Radial Shifted toward
CYLINDER 13 1 5.2388 73.0240 0.0000
HOLE 100 -0.0164 0.0298 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 201
CONM='Mark III Fueled Annular Sections Tube I
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 59.0750 0.0000
CYLINDRR 22 1 2.911 59.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 59.0750 0.0000
CYLINDER 22 1 3.1094 59.0750 0.0000
CYLINDER 21 1 3.2133 59.0750 0.0000
CYLINDER 22 1 3.2233 59.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.0218 59.0750 0.0000
CYLINDER 22 1 3.9318 59.0750 0.0000
CYLINDER 21 1 4 .0357 59.0750 0.0000
CYLINDER 22 1 4 .0457 59.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4 .7442 59.0750 0.0000
CYLINDER 22 1 4 .7542 59.0750 0.0000
CYLINDER 21 1 4 .8581 59.0750 0.0000
CYLINDER 22 1 4 .8681 59.0750 0.0000
Mark II0 Aluminum Outer
CYLINDER 23 1 5.0700 59.0750 0.0000
CYLINDER 22 1 5.0799 59.0750 0.0000

UNIT 202
COM='Mark III Axial Clad Sections Tube 1
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
CYLINDER 22 1 2.911 0.0005 0.0000
Mark III Clad Axial End Piece 1
C'YLINDER 23 1 3.0994 0.0005 0.0000
CYLINDER 22 1 3.2233 0.0005 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.9218 0.0005 0.0000
CYLINDER 22 1 4 .0457 0.0005 0.0000
Mark III Clad Axial End Piece 3
CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4.8681 0.0005 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 0.0005 0.0000
CYLINDER 22 1 5.0799 0.0OOS 0.0000

UNIT 203
COM='Mark III Fuel Element Tube 1
CYLINDER 23 1 5.0800 59.0763 0.0000
HOLE 202 0.0000 0.0000 0.0000
HOLE 301 0.0000 0.0000 0.0006
HOLE 302 0.0000 0.0000 59.0757

tUNT 204
COM='Murk III Basket Fuel Tube - Fuel Down Radial Shift towar
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 203 0.0000 0.0000 0.0000
CYLLINDER G 1 5.57510 73.0249 0.0000

UNIT 201
COM-'Mark III Fueled Annular Sections Tube 2
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 59.0750 0.0000
CYLINDER 22 1 2.911 59.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 59.0750 0.0000
C`YLINDER 22 1 3.1094 59.0750 0.0000
CYLINDER 21 0 3.2133 59.0750 0.0000
CYLINDER 22 1 3.2233 59.0750 0.0000
Mark II0 Fuel Annulus 2
CYLINDER 23 1 3.0218 59.0750 0.0000
CYLINDER 22 1 3.9318 59.0750 0.0000
CYLINDRR 21 1 4 .0357 59.0750 0.0000
CYLINDER 22 1 4 .0457 59.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 59.0750 0.0000
CYL I NDER 22 1 4 .7542 59.0750 0.0000
CYLINDER 21 1 4 .8081 59.0750 0.0000
CYL I NDER 22 1 4 .8601 59.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 50.0750 0.0000
CYLI NDER 22 1 5.07-9 59.0750 0.0000

UNIT 207
COM='Mark III 0xral Clad Sections Tube 2
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
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CYLINDER 22 1 2.911 0.0005 0.0000
Mark 10 Clad Axial End Piece 1
CY LINDER 23 1 3.0994 0.0005 0.0000
CYLINDER 22 1 3.2233 0.0005 0.0000

* Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.9218 0.0005 0.0000
CYLINDER 22 1 4.0457 0.0005 0.0000

* Mark III Clad Axial End Piece 3
CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 0 4.8(01 0.0005 0.0000

* Mark III Aluninum Outer
CYLINDER 23 1 5.0700 0.0005 0.0000
CYLINDER 22 1 5.0799 0.0005 0.0000

UNIT 208
COM='Mark III Fuel Element Tube 2'
CYLINDER 23 0 5.0800 59.0763 0.0000
MOLE 207 0.0000 0 0000 0.0000
MOLE 205 0.0000 0.0000 0.0006
HOLE 207 0.0000 0.0000 59.0797

UNIT 209
COM='Mark III Basket Fuel Tube Fuel Down Radial
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 208 -0.1777 0.0000 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 211
COM='Mark III Fueled Annular Sections Tube
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 59.0750 0.0000
CYLINDER 22 1 2.911 59.0750 0.0000
Mark III Fuel Annulus I
CYLINDER 23 1 3.0994 59.0750 0.0000
CYLINDER 22 1 3.1094 59.0750 0.0000
CYLINDER 21 1 3.2133 59.0790 0.0000
CYLINDER 22 1 3.2233 59.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9218 59.0750 0.0000
CYLINDER 22 1 3.9318 59.0750 0.0000
CYLINDER 21 1 4.0357 59.0750 0.0000
CYLINDER 22 1 4 .0457 59.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 59.0750 0.0000
CYLINDER 22 1 4.7542 59.0750 0.0000
CYLINDER 21 1 4.8581 59.0750 0.0000
CYLINDER 22 1 4.8681 59.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 59.0750 0.0000
CYLINDER 22 1 5.0799 59.0750 0.0000

UNIT 212
COM= 'Mark III anal Clad Sections Tube 3
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
CYLINDER 22 1 2.911 0.0005 0.0000

* Mark III Clad Axial End Piece 1
CYLINDER 23 1 3.0994 0.0005 0.0000
CYLINDER 22 1 3.2233 0.0005 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.9218 0.0005 0.0000
CYLINDER 22 1 4.0457 0.0005 0.0000
Mark III Clad Axial End Piece 3
CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4.8681 0.0005 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 0.0005 0.0000
CYLINDER 22 1 5.0799 0.0005 0.0000

UNIT 213
COM='Mark III Fuel Element Tube 3'
CYLINDER 23 1 5.0800 59.0763 0.0000
HOLE 212 0.0000 0.0000 0.0000
HOLE 211 0.0000 0.0000 0.0006
HOLE 212 0.0000 0.0000 59.0757

UNIT 214
COM=?'Mark III Basket Fuel Tube - Fuel Down Radial
CYLINDER 4 1 5.2578 73.0249 0.0000
MOLE 203 -0.0889 -0.15139 9.0090
CYLINDER 0 1 5.57510 73.0249 0.0000

UNIT 216
COM='Mark III Fueled Annular Sections Tube
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 59.0750 0.0000
CYLINDER 22 1 2.911 59.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 59.0750 0.0000
CYLINDER 22 1 3.1094 59.0750 0.0000
CYLINDER 21 1 3.2133 59.0750 0.0000
CYLINDER 22 1 3.2233 59.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9218 59.0750 0.0000
CYLINDER 22 1 3.9318 59.0750 0.0000
CYLINDER 21 1 4.0357 59.0750 0.0000
CYLINDER 22 1 4.0457 59.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 59.0750 0.0000
CYLINDER 22 1 4 .7542 59.0750 0.0000
CYLINDER 21 1 4.8581 59.0750 0.0000
CYLINDER 22 1 4 8081 59.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 59.0750 0.0000
CYLINDER 22 1 5 0799 59.0750 0.0000

UNIT 217
COM='Mark ITT Axial Clad Sections Tube 4

* Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
CYLINDER 22 1 2.911 0.0005 0.0000
Mark III Clad Axial End Piece 1
CYLINDER 23 1 3.0994 0.0005 0.0000
CYLINDER 22 1 3.2233 0.0005 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.9218 0.0005 0.0000
CYLINDER 22 1 4.0497 0.0005 0.0000
Mark III Clad Axial End Piece 3

November 2014

Shift toward 180 Deg'

3,

Shifr toward 240 Deg'

4

NAC International 6.6.16-5



NAC-LWT Cask SAR
Revision 42

CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 41.8681 0.0005 0.000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 0.0005 0.0000
CYLINDER 22 1 5.0799 0.0005 0.0000

UNIT 218
COM='Mark III Fuel Element Tube 4'
CYLINDER 23 1 5.0800 09.0763 0.0000
HOLE 217 0.0000 0.0000 0.0000
HOLE 216 0.0000 0.0000 0.0006
HOLE 217 0.0000 0.0000 59.0757

UNIT 219
COM='Mark III Basket Fuel Tube - Fuel Donn Radial
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 218 0.0800 -0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 221
COM='Mark III Fueled Annular Sections Tube
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 59.0750 0.0000
CYLINDER 32 1 2.911 59.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 59.0750 0.0000
CYLINDER 22 1 3.1094 59.0750 0.0000
CYLINDER 21 1 3.2133 59.0750 0.0000
CYLINDER 22 1 3.2233 59.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9218 59.0750 0.0000
CYLINDER 22 1 3.9318 59.0750 0.0000
CYLINDER 21 1 4.0357 10.0750 0.0000
CYLINDER 22 1 4.0457 59.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 59.0750 0.0000
CYLINDER 22 1 4.7542 59.0750 0.0000
CYLINDER 21 1 4.8581 59.0750 0.0000
CYLINDER 22 1 4.8681 59.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 59.0750 0.0000
CYLINDER 22 1 5.0799 59.0750 0.0000

UNIT 222
COM='Mark III Axial Clad sections Tube 5
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
CYLINDER 22 1 2.911 0.0005 0.0000
Mark III Clad Axial End Piece 1
CYLINDER 23 1 3.0994 0.0005 0.0000
CYLINDER 22 1 3.2233 0.0005 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.9218 0.0005 0.0000
CYLINDER 22 1 4.0457 0.0005 0.0000
Mark III Clad Axial End Piece 3
CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4.8681 0.0005 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 0.0005 0.0000
CYLINDER 22 1 5.0799 0.0005 0.0000

UNIT 223
COM='Mark III Fuel Element Tube 5'
CYLINDER 23 1 5.0800 59.0763 0.0000
MOLE 222 0.0000 0.0000 0.0000
MOLE 221 0.0000 0.0000 0.0006
MOLE 222 0.0000 0.0000 59.0757

UNIT 224
COM='Mark III Basket Fuel Tube - Fuel Down Radial
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 223 0.1777 0.0000 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 226
COM='Mark III Fueled Annular Sections Tube
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 59.0750 0.0000
CYLINDER 22 1 2.911 59.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 59.0750 0.0000
CYLINDER 22 1 3.1094 59.0750 0.0000
CYLINDER 21 1 3.2133 59.0750 0.0000
CYLINDER 22 1 3.2233 59.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9218 59.0750 0.0000
CYLINDER 22 1 3.9318 59.0750 0.0000
CYLINDER 21 1 4 .0357 59.0750 0.0000
CYLINDER 22 1 4 .0457 59.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 59.0750 0.0000
CYLINDER 22 1 4 .7542 59.0750 0.0000
CYLINDER 21 1 4.8581 59.0750 0.0000
CYLINDER 22 1 4 .8681 59.0750 0.0000
Mark III Alumlnum Outer
CYLINDER 23 1 5.0700 59.0750 0.0000
CYLINDER 22 1 5.0799 59.0750 0.0000

MI4T 227
COM='Mark III Axial Clad Sections Tube 6
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
CYLINDER 22 1 2.911 0005 05.0000
Mark II Clad Axial End Fiece I
CYLINDER 23 1 3 .0994 0.0005 0.0000
CYLINDER 22 1 3.2233 0.0005 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.9218 0.0005 0.0000
CYLINDER 22 1 4.0457 0.0005 0.0000
Mark III Clad Axial End Piece 3
CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4.8681 0.0005 0.0000
Mark III Alumlnum Outer
CYLINDER 23 1 5.0700 0.0005 0.0000
CYLINDER 22 1 5.0799 0.0005 0.0000

UNIT 228
COM='Mark III Fuel Element Tube 6'
CYLINDER 23 8 5.0800 59.0763 0.000
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HOLE 227 0.0000 0.0000 0.0000
HOLE 226 0.0000 0.0000 0.0006
HOLE 227 0.0000 0.0000 59.0757

UNIT 229
COM='Mark III Basket Fuel Tube - Fuel Down Radial S
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 228 0.0889 0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNI T 231
COM='Mark III Fueled Annular Sections Tube 7'
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 59.0750 0 0000
CYLINDEF 22 1 2.911 59.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 59.0750 0.0000
CYLINDER 22 1 3.1094 59.0750 0.0000
CYLINDER 21 1 3.2133 59.0750 0.0000
CYLINDER 22 1 3.2233 59.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9218 59.0750 0.0000
CYLINDER 22 1 3.9318 59.0750 0.0000
CYLINDER 21 1 4.0357 59.0750 0.0000
CYLINDER 22 1 4 .0457 59.0750 0.0000
Mark Ill Fuel Annulus 3
CYLINDER 23 1 4.7442 59.0750 0.0000
CYLINDER 22 1 4.7542 59.0150 0.0000
CYLINDER 21 1 4.8581 59.0750 0.0000
CYLINNDER 22 1 4.8681 59.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 0 5.0700 59.0750 0.0000
CYLINDER 22 1 5.0799 59.0750 0.0000

UNIT 232
COM= 'Mark III Axial Clad Sections Tube 7

* Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
CYLINDER 22 1 2.911 0.0005 0.0000

* Mark III Clad Axial End Piece 1
CYLINDER 23 1 3.0994 0.0005 0.0000
CYLINDER 22 1 3.2233 0.0005 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.9218 0.0005 0.0000
CYLINDER 22 1 4.0457 0.0005 0.0000

* Mark III Clad Axial End Piece 3
CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4.8681 0.0005 0.0000
Mark Ill Aluminum Outer
CYLINDER 23 1 5. 0700 0. 0005 0.0000
CYLINDER 22 1 5.0799 0.0005 0.0000

UNIT 233
COM='Mark III Fuel Element Tube 7'
CYLINDER 23 1 5.0800 59.0763 0.0000
HOLE 232 0.0000 0.0000 0.0000
HOLE 231 0.0000 0.0000 0.0006
HOLE 232 0.0000 0.0000 59.0757

UNIT 234
COM='Mark III Basket Fuel Tube - Fuel Down Radial S
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 233 -0.0889 0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 301
COM= 'DIDO Fueled Annular Sections ANSTO Tube 1 Loo
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DIDO Fuel Annulus 1
CYLINDER 3 1 3.0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0550 58.7500 0.0000 ORIG1
CYLINDER 1 1 3.1350 58.7500 0.0000 ORIG
CYLINDER 2 1 3.1600 58.7500 0.0000 ORIGc
DIDO Fuel Annulus 2
CYLINDER 3 1 3.5300 58.7500 0.0000 ORIG
CYLINDER 2 1 3.5550 58.7500 0.0000 ORIG
CYLINDER 1 1 3.6350 58.7500 0.0000 ORIG
CYLINDER 2 1 3.6600 58.7500 0.0000 ORIG
DIDO Fuel Annulus 3
CYLINDER 3 1 4.0300 58.7500 0.0000 ORIG
CYLINDER 2 1 4.0510 58.7500 0.0000 ORIG
CYLINDER 1 1 4.1350 58.7500 0.0000 ORIG
CYLINDER 2 1 4.1600 58.7500 0.0000 ORIG
DIDO Fuel Annulus 4
CYLINDER 3 1 4.5300 58.7500 0.0000
CYLINDER 2 1 4.5550 58.7500 0.0000
CYLINDER 1 1 4.6350 58.7500 0.0000
CYLINDER 2 1 4.6599 58.7500 0.0000

UNIT 302
COM='DIDO Axial Clad Sections ANISTO Tube I
0IDO Clad Axial End Piece 1
CYLINDER 3 1 3.0300 1.3750 0.0000 ORIGII
CYLINDER 2 1 3.1600 1.3750 0.0000 ORIGIl
DIDO Clad Axial End Piece 2
CYLINDER 3 1 3.5300 1.3750 0.0000 ORIOI?
CYLIINDER 2 1 3.6G00 1.3750 0.0000 ORITOI
DIDO Clad Axial End Piece 3
CYLINDER 3 1 4 .0300 1.3750 0.0000 0RIGI8
CYLINDER 2 1 4.1600 1.3750 0.0000 ORIGI0
0ID0 Clad Axial End Piece 4
CYLINDER 3 1 4.5300 1.3750 0.0000
CYLINDER 2 1 4.6599 1.3750 0.0000

UNIT 303
COM-'DIDO Fuel Element ANSTO Tube I'
CYLINDER 3 1 5.0800 61.5000 0.0000
HOLE 302 0.0000 0.0000 0.0000
HOLE 301 0.0000 0.0000 1.3750
HOLE 302 0.0000 0.0000 60.1250

UNIT 304
COM-'ANSTO Basket DIDO Fuel Tube - Fuel Down'
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 303 0.0000 0.0000 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 305
COM='Mark 11 Fuel Plate With Can'
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CUBOID 11 1 2P0.0916 2P3.6608 58.4200 0.0000
CUBOID 12 1 2P0.I016 2P3.8291 58.4200 0.0000
CUBOID 10 1 2P0.2200 2P3.8311 58.4200 0.0000

UNIT 306
COM='Mark II Plate Bundle With Can'
ARRAY 311 -3.0869 -3.8311 0.0000

UNIT 307
COM='Mark II Fuel Plate With Can'
CUrOID 11 1 2P3.6608 2P0.0916 58.4200 0.0000
CUBOID 12 1 2P3.8291 2P0.I016 58.4200 0.0000
CUBOID 10 1 2P3.9334 2P0.2070 58.4200 0.0000

UNIT 308
COM='Mark II Plate Bundle With Can'
ARRAY 312 -3.9334 -2.8500 0.0000

UNIT 309
COM='Mark II Tube I - Fuel Down - In DFC - Radial Centered'
CYLINDER 10 1 4.9200 70.0000 0.0000
HOLE 306 0.0000 0.0000 0.0000
CYLINDER 7 1 5.0800 70.0000 0.0000
CYLINDER 4 1 5.2388 73.0240 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 310
COM='Mark II Tube 1 - Fuel Down - In DFC - Radial Centered'
CYLINDER 10 1 4.9200 70.0000 0.0000
HOLE 308 0.0000 0.0000 0.0000
CYLINDER 7 1 5.0800 70.0000 0.0000
CYLINDER 4 1 5.2388 73.0240 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 311
COM='Mark III Fuel Plate'
CUBOID 21 1 2P0.0735 2P3.0000 58.4200 0.0000
CUBOID 23 1 2P0.3875 2P3.0010 58.4200 0.0000

UNIT 312
COM='Mark III Plate Bundle'
ARRAY 321 -3.8750 -3.0000 0.0000

UNIT 313
COM"'Mark III Fuel Plate'
CUBOID 21 1 2P3.0000 2P0.0735 58.4200 0.0000
CUBOID 23 1 2P3.0010 2P0.3875 58.4200 0.0000

UNIT 314
COM='Mark III Plate Bundle'
ARRAY 322 -3.0000 -3.8750 0.0000

UNIT 315
COM='Mark III Tube 1 - Fuel Down - In DFC - Radial Centered'
CYLINDER 10 1 4.9200 70.0000 0.0000
HOLE 312 0.0000 0.0000 0.0000
CYLINDER 7 1 5.0800 70.0000 0.0000
CYLINDER 4 1 5.2388 73.0240 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 316
COM='DIDO Fueled Annular Sections ANSTO Tube 1 Loose'
DIDO Fuel Annulus 1
CYLINDER 10 1 3.0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0550 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 3.1350 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.1600 58.7500 0.0000 ORIGIN 0.0000 0.0000
DIDO Fuel Annulus 2
CYLINDER 10 1 3.5300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.5550 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 3.6350 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.6600 58.7500 0.0000 ORIGIN 0.0000 0.0000
DIDO Fuel Annulus 3
CYLINDER 10 1 4.0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLIN4DER 2 1 4 .0550 58.7500 0.0000 ORIGIN 0.0000 0. 0000
CYLINDER 1 1 4.1350 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1600 58.7500 0.0000 ORIGIN 0.0000 0.0000
DIDO Fuel Annulus 4
CYLINDER 10 1 4.5300 58.7500 0.0000
CYLINDER 2 1 4.5550 58.7500 0.0000
CYLINDER 1 1 4.6350 58.7500 0.0000 I

CYLINDER 2 1 4.6599 58.7500 0.0000
UNIT 317

COM='DIDO Axial Clad Sections ANSTO Tube 1 Loose'
DIDO Clad Axial End Piece 1
CY LINDER 10 1 3.0300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLOINDER 2 1 3.1600 1.3750 0.0000 ORIGIN 0.0000 0.0000
DIDO Clad Axial End Piece 2
CYLINDER 10 1 3.5300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.6600 1.3750 0.0000 ORIGIN 0.0000 0.0000
0DO Clad Axial End Piece 3
CYLINDER 10 1 4.0300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1600 1.3750 0.0000 ORIGIN 0.0000 0.0000
DIDO Clad Axial End Piece 4
CYLINDER 10 1 4.5300 1.3750 0.0000
CYLINDER 2 1 4.6599 1.3750 0.0000

UNIT 318
COM='DIDO Fuel Element ANSTO Tube 1'
CYLINDER 10 1 4.9200 70.0000 0.0000
HOLE 317 0.0000 0.0000 0.0000
HOLE 316 0.0000 0.0000 1.3750
HOLE 317 0.0000 0.0000 60.1250
CYLINDER 7 1 5.0800 70.0000 0.0000

UN4IT 319
COM=1'ANSTO Basket DIDO Fuel Tube - Fuel Down'
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 318 0.0000 0.0000 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 320
COW 'Empty ANSTO Basket Tube'
CYLINDER 4 1 5.2578 73.0249 0.0000
CYLINDER 6 1 5.5751 73.0249 0.0000

UNIT 321
COM= 'Mark II Fuel Plate Cut 7 cM'
CUBOID 11 1 2P0.0916 2P3.6608 51.4200 0 0000
CrBOID 12 1 2P0.1016 2P3.8291 51.4200 0.0000
CUBOID 13 1 2P0.2450 2P3.9334 51.4200 0 0000
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UNIT 322
COM='Mark II Plate Bundle Cut 7 cm'
ARRAY 313 -3.4074 -3.9334 0.0000

UNIT 323
COM='Mark II Fuel Plate Cut 7 cm'
CUBOID 11 1 2P3.6608 2P0.0916 51.4200 0.0000

0UBOID 12 1 2P3.8291 2P0.1016 51.4200 0.0000
CUBOID 13 1 2P3.9334 2P0.2450 51.4200 0.0000

UNIT 324
COM='Mark IT Plate Bundle Cut 7 cm'
ARRAY 314 -3.9334 -3.4074 0.0000

UNIT 325
COM='Mark II Tube 1 - Fuel Down - Cut 7 cm - Radial Centered'
CYLINDER 4 1 5.2308 73.0240 0.0000
HOLE 322 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

U14IT 326
COM='Mark II Tube 1 - Fuel Down - Cut 7 cm - Radial Centered'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 324 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 327
COM='Mark II Fuel Plate With Can - Cut'
CUBOID 11 1 2P0.0916 2P3.(608 29.2100 0.0000
CUBOID 12 1 2P0.1016 2P3.8291 29.2100 0.0000
CUBOID 10 1 2P0.1100 2P3.8311 29.2100 0.0000

UN4IT 328
COM='Mark II Plate Bundle With Can - Cut'
ARRAY 315 -3.0800 -3.8311 0.0000

UNIT 329
COM='Mark II Fuel Plate With Can'
CUBOID 11 1 2P3.6608 2P0.0916 51.4200 0.0000
C1U0OID 12 1 2P3.8291 2P0.1016 51.4200 0.0000
CUBOID 10 1 2P3.9334 2P0.2070 51.4200 0.0000

UNIT 330
COM='Mark II Plate Bundle With Can - Cut'
ARRAY 316 -3.9334 -2.8500 0.0000

UNIT 331
COM='Mark II Tube 1 - Fuel Down - In DFC - Cut - Radial Centered'
CYLINDER 10 1 4.9200 70.0000 0.0000
HOLE 328 0.0000 0.0000 0.0000
CYLINDER 7 1 5.0800 70.0000 0.0000
CYLINDER 4 1 5.2388 73.0240 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 332
COM='Mark II Tube 1 - Fuel Down - In DFC - Cut - Radial Centered'
CYLINDER 10 1 4.9200 70.0000 0.0000
HOLE 330 0.0000 0.0000 0.0000
CYLINDER 7 1 5.0800 70.0000 0.0000
CYLINDER 4 1 5.2388 73.0240 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 333
COM=='Mark II Fuel Plate'
=70OID 11 1 2P0.0916 2P3.6608 58.4200 0.0000

CUBOID 12 1 2P01.016 2P3.8291 58.4200 0.0000
CU1OID 13 1 2P0.2668 2P3.8311 58.4200 0.0000

UNIT 334
(-OM='Mark IT Left Outer Fuel Plate'
CIUBOID 11 1 2P0.0916 2P3.6608 58.4200 0.0000
CUBOID 12 1 2P0.1016 2P3.8291 58.4200 0.0000
CUBOID 13 1 0.2668 -0.1016 2P3.8311 58.4200 0.0000

UNIT 335
COM='Mark II Right Outer Fuel Plate'
CUBO0D 11 1 2P0.0916 2P3.0608 58.4200 0.0000
CUBOID 12 1 2P0.1016 2P3.8291 58.4200 0.0000
CUBOID 13 1 0.1016 -0.2668 2P3.8311 58.4200 0.0000

UNIT 336
COM='Mark II Plate Bundle'
ARPAY 317 -3.5700 -3.8311 0.0000

UNIT 337
COM= 'Mark III Left Fuel Plate'
CUBOID 21 1 2P0.0735 2P3.0000 58.4200 0.0000
CUBOID 23 1 0.4685 -0.0735 2P3.0010 58.4200 0.0000

UNIT 338
COM= 'Mark III Right Fuel Plate'
CUBHO0 21 1 2P0.0735 2P3.0000 58.4200 0.0000
CUBOID 23 8 0.0735 -0.4685 2P3.0010 58.4200 0.0000

UNIT 339
COM='Mark III Fuel Plate'
CUBOID 21 1 2P0.0735 2P3.0000 58.4200 0.0000
CUB01D 23 1 2P0.4685 2P3.0010 58.4200 0.0000

UNIT 240
CON='Mark III Plate Bundle'
ARRAY 319 -4.2900 -3.0000 0.0000

UNIT 341
COM='Mark III Tube 1 - Fuel Down Radial Centered'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 340 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UN4IT 342
COM='Mark III Tube 2 - Fuel Down Shifted Toward 180'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 340 -0.0012 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 343
COM='Mark III Tube 3 - Fuel Down Shifted Toward 240'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 340 0.0000 -0.0005 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 344
COM=-'Mark III Tube 4 - Fuel Down Shifted Toward 300'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 340 0.0000 0.0005 0.3000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 345
COM='Mark III Tube 5 - Fuel Down Shifted Toward 0'
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CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 340 0.0012 0.00000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 346
COM='Mark III Tube 6 - Fuel Down S
CYLINDER 4 1 5.2388 73 .0240 0.0000
HOLE 340 0.0000 0.0005 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 347
COM='Mark III Tube 7 - Fuel Down Si
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 340 0.9000 0.0005 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 348
COH='Mark II Tube 1 - Fuel Down Rac
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 349
COM='Mark II Tube 2 - Fuel Down Sh1
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 350
COM='Mark II Tube 3 - Fuel Down Sh:
CYLINDER 4 1 5 .2388 73 . 0240 0 10000
HOLE 336 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 351
COM='Mark II Tube 4 - Fuel Down Sh:
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 352
COM='Mark II Tube 5 - Fuel Down Sh:
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0.0000
LCYLINDER 6 1 5.55525 73.0240 0. 0000

UNIT 353
COM='Mark II Tube 6 - Fuel Down Sh:
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 354
COM='Mark II Tube 7 - Fuel Down Sh:
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.00000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 401
COM='ANSTO Basket Fuel Down'
CYLINDER 4 1 16.7260 73.0249 0.0000
HOLE 348 0.0000 0.0000 0.0000
HOLE 349 11.1506 0.0000 0.0000
HOLE 350 5.5753 9.6567 0.0000
HOLE 351 -5.5753 9.6567 0.0000
HOLE 352 -11.1506 0.0000 0.0000
HOLE 353 -5.5753 -9.6567 0.0000
HOLE 354 5.5753 -9.6567 0.0000
CYLINDER 4 1 16.8466 73.0249 0.0000

UNIT 402
COM ='A•STO Basket Bottom Plate Hole'
CYLINDER 4 1 1.27 1.2172 0.0000

UNIT 403
COM='Basker Bottom Plate
CYLINDER 6 1 16.8466 1.2172 0.000

HOLE 402 0.0000 0.0000 0.0000
HOLE 402 11.1125 0.0000 0.0000
HOLE 402 5.5563 9.6237 0.0000
HOLE 402 -5.5563 9.6237 0.0000
HOLE 402 -11.1125 0.0000 0.0000
HOLE 402 -5.5563 -9.6237 0.0000
HOLE 402 5.5562 -9.6237 0.0000

UNIT 404
COM='Cask Cavity
CYLINDER 4 1 16.9863 4q6.6844 0.0000
HOLE 7 0.0000 0.0000 0.0001
HOLE 10 0.0000 0 . 0000 1 .2700
HOLE 7 0.0000 0.0000 74.4475
HOLE 9 0. 0000 0. 0000 75.7174
HOLE 7 0.0000 0.0000 148.8949
HOLE 10 0 .0000 0 .0000 150 .1648
HOLE 7 0.0000 0.0000 223.3423
HOLE 9 0.0000 0.0000 224 .6122
HOLE 7 0.0000 0.0000 397.7897
HOLE 10 0.0000 0.0000 299 0596
HOLE 403 0.0000 0.0000 372.2371
HOLE 401 0.0000 0.0000 373.4548

UNIT 405
COM='Cask Shield Radial Configuration'
CYLINDER 4 1 16.9863 446.0844 0.0000
HOLE 404 0.0000 0.0000 0.0000
CYLINDER 8 1 18.9103 446.6844 0.0000
CYLINDER 5 1 33.4045 446.6844 0.0000
CYLINDER 8 1 36.5189 446.0644 0.0000
CYLINDER 9 1 49.2189 446.6844 0.0000
CYLINDER 8 1 49.8183 446.6844 0.0000
CUBOID 9 1 4P49.8183 446.6844 0.0000

UO4IT 406
COM= ' LWT Lid -
CYLINDER 8 1 36.5189 28.5750 0.5994
CYLINDER 9 1 49.8183 28.5750 0.5994
CYLINDER 8 1 49.0183 38.5750 0.0000
CUBOID 9 1 4P49.0103 28.5750 0.0000

UNIT 407
COM='LWT Bottom Weldeent
CYLIlNDER 5 1 26.3525 16.5100 8.8900
CYLINDER 8 1 36.5189 26.0706 0.0000
CYLINDER 9 1 49.8183 26.0706 0.0000
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CYLINDEF 8 1 49.8183 26.6700 0.0000
CUEOID 9 1 4P49.8183 26.6700 0.0000

Global UNIT 408
COM='LWT Cask
APRPA 401 -49.8183 -49.8183 0.0000

END GEOM

READ ARRAY
ARA=111 13UX1=18 N1=1I ITUZ=I FILL 102 103 14R101 103 102 E
AF9A=112 NUX=1 N143= 18 N11Z=1 FILL 106 107 14R105 107 106 E
AR3A=11 NUX =14 N0-I NUZ=1 FILL 14R305 END FILL
AFRA=312 NUX=1 NUY 1=4 N110= FILL 146307 END FILL
ARA=313 NUX= 14 NUIY=I NUZ =1 FILL 148321 END FILL
ARA= 314 NUX0= 14Y3= 14 NU Z0=1 FILL 148323 END FILL
AP.A=315 NUX=28 NUY1= NU1Z4=1 FILL 28R327 END FILL
ARA=3186 NUX=1 10Y1=14 NUZ=1 FILL 14R329 END FILL
AFA-A=317 N1X1=14 NY0=1 N1JZ0= 1 FILL 334 12R333 335 END FILL
ARA=319 NUX=10 N18 Y1=l N4Z0= 1 FILL 337 8R339 338 END FILL
ARA=320 NUX-1= NYV'10 NOZ= 1 FILL 108341 END FILL
AP.A=321 NUX=1 0 NU1Y=9 NUZ1=1 FILL 1OR31I END FILL
ARA=322 UX =-1 14Y1= 10 TUZ41=1 FILL 1O0313 END FILL
ARA=401 N4X==I NY=I NUZ=3 FILL 407 405 406 END FILL
END ARRAY

READ BOUNDS ALL=MIRROR END BOUNDS

READ PLOT
PLT=no
TTL='X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SCR=YES PIC=MAT LPI=10
UAX=1. 0 VDN=-1.0 NAX=1500
XUL=-5.4 YUL=5.4 ZUL=57.4
XLR=5.4 YLR=-5.4 ZLR=57.4 END
TTL='X-Y PLOT OF BASKET - FUEL ELEVATION'
SCR=YES PIC=MAT LPI=l0
UAX=1.0 VDN=- .0 NA•=1-500
X0UL=-17.0 YUL=17. 0 ZUL=57.4
XLR=17.0 YLR=-17 .0 ZLR=57.4 END
TTL='X-Y PLOT OF CASK - FUEL ELEVATION'
SCR=YES PIC=MAT LFI=10
UAX=1.0 VDN=-1.0 NAX=1500
X"IL=-49.8 YUL=49.8 ZUL=57.4
"LR=49.8 YLR=-49.8 ZLR=57.4 END
TTL= 'X-Z PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT CROSS SECTION'
SCR=YES PIC=MAT LPI=10
UAX1= .0 WDN=-i.0 NAX=1500
XUJL=-5.4 Y1UL=0.0 ZUL=77.4
xLR=5.4 YLR=0.0 ZLR=57.4 END
TTL='X-Z PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT ROW'
SCR=YES PIC=MAT LPI=10
UAX= 1.0 WDN=-I.8 NAX=1500
XUL=-17.0 YUL=0.0 ZUL=I01.1
XLR= 17. 0 YLRE=0.0 ZLR=26.7 END
TTL='Y-Z (X=0=) PLOT OF BOTTOM BASKET'
SCR=YES PIC=MAT LPI=l0
VAX =1.0 WDN=-1.0 NAX=100
XUL=0.0 YUL=-17.0 ZUL=101 .1
XLE=.O YLR=17.0 ZL8=26.7 END
TTL= 'X- PLOT OF BOTTOM BASKET - TOP FUEL ELEMENT ROW'
SCR=YES PIC=MAT LPI=10
U0X=1.0 WDN=-1.0 NAX=I500
XUL=-17.0 YUL=9.3 ZUL=101.1
XLR=17.0 YLR=9.3 ZLR=26.7 END
TTL='X-Z PLOT OF CASK CAVITY'
SCR=YES PIC=MAT LPI=5
UAX1=1.80 WDN=-1.0 NX4=1500
XUL=-17.R YUL=0.0 ZUL=474.4
ILR=17.0 YLE=0.0 0LR=25.7 END
TTL='X-0 PLOT OF CASK
SCR=YES PIC=MAT LPI=5
UA1X=1.0 WDN=-1.0 NAX=1500
XUL=-49.8 YUL=0.0 ZUL=902.9
XLR=49.8 YL8=0.0 Z0L=0.0 END

'Plots of TOP BASKET fuel
TTL= 'X-Y PLOT OF CENTER ELEMENT - TOP FUEL ELEVATION'
SCR-YES PIC-MAT LPI=10
UPA=1.0 VDN=-1.0 NAX=1500
XUL=-5.4 YU0=5.4 ZUL=435
XLR=.4 YLR=-5.4 ZLR=435 END
TTL='I-Y PLOT OF BASKET - TOP FUEL ELEVATION'
SCR=YES PIC=MAT LPI=10
UA:Y= . 0 VDN=-1.0 N1A1=1500
XUL=-17.0 YUL1=7.0 ZUL=435
XLR=17.0 YLR=-17.0 ZLR=435 END
TTL='X-Y PLOT OF CASK - TOP FUEL ELEVATION'
SCR=YES PI C=MAT LPI=10
UAX= .8 0 VDN=- .0 NA1X=1500
XUL=-49.8 YUL=49.8 ZUL=435
XLR=49.8 YLR=-49.8 ZLR=435 END

END PLOT
END DATA

SECONDARY MODULE 000008 NAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 3

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 3

November 2014

.ND FILL

.ND FILL

0

0.33 (SECONDS)

1.98 (SECONDS)

05.16 (SECONDS)

08.57 (SECONDS).
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: Eng

LIBRARY: M:\SCALE43\WIN_NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 08/05/08

TIME OF EXECUTION: 16:15:53

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000008

CREATION DATE: 09/16/S5

VOLUME: Eng

LIBRARY: M:\SCALE43\NINNT\EXE

TNIS IS NOT A SCALE-PC CONFEGURATION CONTROLLED CODE

JORNAME: SCALE-PC

DATE OP EXECUTION: 08/ES/SR

TINE OF EXECUTION: 16:15:53

P ROB L EM DE SCER I P TI O0N

EGR--GEOMETRY (0/1/2/3--INF MEO/SLAB/CYL/SPNERE 1

IZM--NUMBER OF ZONES OR MATERIAL REGIONS 23

MS--MIXING TABLE LENGTN 34

IBL--SNIRLDED CROSS SECTION EDIT OPTION (S/i--NO/YES) 0

IBE--BONOARENRO FACTOR EDIT OPTION (S/i--NO/YES) S

ISSOPT--DANCOFF FACTrOR OPTION S

CONVERGENCE CRITERION 1.0S0S0E-03

GEOMETRY CORRECTION FACTOR POE NIGNER RATIONAL APPROXIMATION 1.SSSE+SE

M I XI NG TA BL E

ENTRY MIXTURE ISOTOPE NOUMBER DENSITY MEN IDEN4TIFIER
I 1 9 2235 1.07 174E-03 1092235

- 11 02231 7.29070E-504 11092235
3 21 92235 R.R9418E-54 21092235
4 1 0 2238 6.75448E0-5 1092238
5 11 22 30 6.2596E0E-5 11092231
6 21 92238 1.54974E-04 21019223 8
7 1 1302? 3.2S147E-02 10302

2 13027 S.S3SRRI-5 2013027
9 1 13027 1 71160E0- 101130-7

10 12 13027 6.03066E-02 120 13027
11 2 1 12027 6.59980E-03 21013027
12 32 13027 6.5)3066E-02 22013027
13 7 1 3027 6.030660-02 7013027
14 21 ll 876072E-_S2 30011002
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15 13 1001 6.68762E-02 13001001
16 23 1001 6.68762E-02 23001001
17 4 1001 6.68762E-02 4001001
18 9 1001 6.68896F-06 9001001
19 10 1001 6.68762E-02 10001001
20 3 8016 3.34381E-02 3008016
21 13 8016 3.343812-02 13008016
22 23 8016 3.34381E-02 23008016
23 4 8016 3.34381E-02 4008016
24 9 8016 3.34448E-06 9008016
25 10 8016 3.343812-02 10008016
16 0 82000 3.29690E-02 5082000
27 6 24304 1.74286E-02 6024304
28 8 24304 1.74286E-02 8024304
29 6 25055 1.73633E-03 602005M
30 8 25055 1.73633E-03 8025050
31 6 26304 5.93579E-02 6026304
32 8 26304 5.93579E-02 8026304
33 6 28304 7.72070E-03 6028304
34 8 28304 7.72070E-03 8028304

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/1--FUEL/MOD)
1 1 4.00000E-02 2.93000E+02 3.70526E.00 0
2 2 6.50000E-02 2.93000E+02 0.00000E+00 0
3 3 5.00000E-01 2.93000E+02 0.00000E+00 0
4 4 5.50000E+00 2.93000E+02 0.00000E+00 0
5 5 1.050000E+01 2.93000E+02 0.00000E+00 0
6 6 1.55000E.01 2.93000E+02 0.000000+00 0
7 7 2.0500E+01 2.93000E.02 0.00000E+00 0
8 8 2.550008E+01 2.93000E.02 0.00000E+00 0
9 9 3.05000E+01 2.93000E+02 0.00000E0+0 0

10 10 3.55000E+01 2.930000+02 0.00000E+00 0
1I 11 4.050000+01 2.93000E+02 1.2139+00 0
12 12 4.55000E+01 2.93000E+02 0.000000+06 0
13 13 5.00000E+01 2.93000E+02 0.00000E+00 0
14 14 5.55000E+01 -2.930000+02 0.00000E+00 0
10 10 6.050000+01 -2.93000E+02 0.000000+00 0
16 16 6.55000E+01 -2.93000E+02 0.00000E+00 0
17 17 7.05000E+08 -2.93000E+02 0.00000E+00 0
18 18 7.55000E+01 -2.93000E+02 0.00000+E00 0
19 19 8.05000E+01 -2.93000E+02 0.00000E+00 0
20 20 8.55000E+01 -2.93000E+02 0.00000E+00 0
21 21 9.050000E+01 213000E+02 2.35338E+00 0
22 22 9.55000E+01 2.930000+02 0.000000+00 0
23 23 1.00500E+02 2.93000E+02 0.00000E+60 0

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000002

CREATION DATE: 09/28/95

VOLUME: Eng

LIBRARY: M:\SCALE43\WIN_NT\EXE

PRODUCTION CODE: NITAWL

VERSION: 3.0

JOBNAME: SCALE-PC

DATE OF EXECUTION: 08/05/08

TIME OF EXECUTION: 16:15:54

-1Q ARRAY HAS 1 ENTRIES.

0Q ARRAY HAS 9 ENTRIES.

IQ ARRAY HAS 12 ENTRIES.

SELECT 34 NUCLIDES FROM THE MASTER LIBRARY ON LOGICAL 1
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 2
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 3

TO CREATE THE NEW WORKING LIBRARY ON LOGICAL 4

8 RESONANCE CALCULATIONS HAVE BEEN REQUESTED
-I OUTPUT OPTION FOR AMPX FORMATTED CROSS SECTION DATA

2001 MAXIMUM NUMBER OF RESONANCE MESH IUTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

2Q ARRAY HAS 34 ENTEIES.

30 ARRAY HAS 120 ENTRIES.

40 ARRAY HAS 34 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRPARY
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TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE 34
NUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP is
NUMBER OF GAMMA ENERGY GROUPS 0

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1680 WORDS
XSDRN TAPE 4321

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M.PETRIE - ORNL

November 2014

08/12/94

NUCLIDES FROM XSDREN TAPE
I HYDROGEN ENUF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 3001001
2 HYDROGEN ErNDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 13001001
3 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 23001001
4 HYDROGEN ENDF/B-OV MAT 1269/THRMI002 UPDATED 08/12/94 4001001
5 HYDROGEN RHDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 9001001
6 HYDROGEN ENDF/B-IV MAT 1269/THRMI002 UPDATED 08/12/94 10001001
7 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 3008016

O OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 13008016
9 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 23008016
10 OXYGEN-16 ENUF/B-IV MAT 1276 UPDATED 08/12/94 4008016
12 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 9008016
12 OXYGEN-I6 ENDF/B-IV MAT 1276 UPDATED 08/12/94 10008016
13 AL-27 1193 218 GP 040375(5) UPDATED 08/12/94 1013027
14 AL-27 1193 218 GP 040375(5) UPDATED 08/12/94 2013027
15 AL-27 1193 218 GP 040375(9) UPDATED 08/12/94 11013027
16 AL-27 1193 218 GP 040375(5) UPDATED 08/12/94 12013027
17 AL-27 1193 218 GP 040375(9) UPDATED 08/12/94 21013027
18 AL-27 1193 218 GP 040375(9) UPDATED 08/12/94 22013027
19 AL-27 1193 219 GP 040375(9) UPDATED 08/12/94 7013027
20 CR 1191 WT SS-304(I/EST) P-3 293K SP=5.4(42375)' UPDATED 08/12/94 6024304
21 CR 1191 WT SS-304(I/EST) P-3 293K SP=54 (42375) UPDATED 08/12/94 8024304
22 MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 6025055
23 MANGANESE-O5 ENDF/B-IV MAT 1197 UPDATED 08/12/94 8025055
24 FE 1192 WT SS-304(1/EST) P-3 293K SP=5-4(42375)' UPDATED 08/12/94 6026304
25 FE 1192 WT SS-304 (1/EST) P-3 293K SP=5÷4(42375) UPDATED 08/12/94 8026304
26 N1 1190 WT SS-304)1/EST) P-3 293K SP=54 (42375) UPDATED 08/12/94 6028304
27 NI 1190 WT SS-304(I/EST) P-3 293K SP=54 (42375) UPDATED 08/12/94 8028304
28 PB 1288 218NGP 042375 P-3 293K UPDATED 08/12/94 5082000
29 URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 1092235
30 URANlUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 11092235
31 URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 21092235
32 URAOIIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 1092238
33 UP.ANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 21092238
34 UP..ANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 21092238

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 3001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

HYDROGEN ENDF/B-IV MAT 1269/THRM002 UPDATED 08/12/94 13001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

HYDROGEN ENDF/B-OV MAT 1269/THRMO002 UPDATED 08/12/94 23001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

HYDROGEN EI'DF/B-IV MAT 1269/TRRM1002 UPDATED 08/12/94 4001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

HYDROGEN ENDF/B-IV MAT 1269/THRM002 UPDATED 08/12/94 9001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 10001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 3008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 13008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 23008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 4008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

OXYGEN-O6 ENDF/B-IV MAT 1276 UPDATED 08/12/94 9008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 10008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

AL-27 1193 218 OP 040375(5) UPDATED 08/12/94 1013027 TEMPERATURE=

PROCESS NUMBER 1007 IS AT TEMPERATURE=

AL-27 1193 218 GP 040375(S) UPDATED 08/12/94 2013027 TEMPERATURE=

PROCESS NUMBER 1007 IS AT TEMPERATURE=

AL-27 1193 218 GP 040375(5) UPDATED 08/12/94 11013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

AL-27 1193 218 GP 040375(5) UPDATED 08/12/94 12013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPEPATURE=

AL-27 1193 218 GP 040375(0) UPDATED 08/12/94 21013027 TEMPEPATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

AL-27 1193 218 GP 040375(5) UPDATED 08/12/94 22013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

AL-27 1193 218 GP 0403750() UPDATED 08/12/94 7013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

CR 1191 WT SS-304(1/EST) P-3 293K SP=5÷4(42375)' UPDATED 08/12/94 6024304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00
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CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4 (42375)' UPDATED 08/12/94 8024304 TEMPERATURE= 293.00

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 6025055 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LEAR IS 0.0S00E+00

RESONA4CE DATA FOR THIS NTUCLIDE

MASS NUMBER (A) 54.466 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.7363295E-03

SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = 0.000000E+S00

INNER RADIUS = R.0000000E.00 DAHCOFF CORRECTION (C) = 0.0000000E+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-l 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E.02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E+02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=I.00000

GROUP RES ABS RES PISS RES SCAT
8 -5.518788E-04 6.IOS00OE400 -3.944190E-01
9 -2.797993E-03 S.0O000OE+00 -2.293471E000

10 -3.291452E-01 0.0000OEE+00 -3.820862E201
11 -2.680562E+00 0.00000SE+S0 -1.159996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E.00
FISSION 0.000E00

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

MA.NGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 8025055 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.466 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.7363295E-03

SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = S.0000000E+00

INNER RADIUS = S.0000000E.00 DANCOFF CORRECTION (C) = 0.5000000E+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I S55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E.02

MODERATOR-I WILL BE TREATED BY THE NORPHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E.02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FIR SPATIAL SELF-SHIELDING=I.00000

GROUP RES ABS RES FISS RES SCAT
8 -5.518788E-04 0.000O0E+00 -3.944190E-01
9 -2.797993E-03 0.000000E+00 -2.293471E+00

10 -3.291452E-01 0.805000E +00 -3.820862E+01
11 -2.680562E+00 0.500000E.00 -i.159996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.OOOOE+00

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94 6026304 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94 8026304 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94 6028304 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94 8028304 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

PB 1288 218NGP 042375 P-3 293K UPDATED 08/12/94 5082000 TEMPERATURE= 293.00
PROCESS I4UMBER 1007 IS AT TEMPERATURE= 293.00

UP-AIIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 1092235 TEMPERATURE= 293.00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 233.025 TEMPEPATURE(KELVIN) 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 1.0717391E-03
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SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = 7.9999998E-02

INNER RADIUS - B.0000000E+00 DANCOFF CORRECTION (C) = 1.4650537E-01

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 26.982 SIGMA(PER ABSORBER ATOM)= 4.0851063E+01

MODERATOR-i WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 7.7685082E-01

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES PISS RES SCAT
12 -1.704016E=SS -_.048080E+.0 -4.398005E-02
13 -5.163832ES00 -2.53.548E+00 -1.177652E-01
14 -3.723215E+00 -2.202300ES00 -2.809409E-02
15 -2.244852E-04 -1.708981E-04 1.529968E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.15992EB02
FISSION I.28685E+02

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URAN•IUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 11092235 TE

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 233.025 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 7.2906964E

SPIN FACTOR (G) - 15171.100 LUMP DIMENSION (A-BAR) = 1.8320000E

INNER RADIUS .B00OOSO0E+00 DANCOFF CORRECTION (C) = 4.4644913E

THE ABSORBER WILL BE TREATED BY THE NORPNEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 26.982 SIGMA(PER ABSORBER ATOM)= 3.1814728E.01

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 - 238.051 SIGMA(PER ABSORBER ATOM)= 1.0583184E+00

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A I-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES PISS RES SCAT
11 -3.443092E÷00 -2.117629E+00 -8.826129E-02
13 -1.008169E+0I -4.926846B+0 -2.272950E-01
14 -7.340443E+00 4.320512E+00 -5.476373E-02
15 -4.198233E-04 -3.196314E-04 3.368596E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.03902E+02
FISSION 1.22076E+02

MPERATURE= 293.00

-04

E01

:-01

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URAIJIUM-235 ENGF/B-IV MAT 1261 UPDATED 08/12/94 21092235 TE

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 233.025 TEMPERATURE(VELVIN) 293.000

POTENTIAL SCATTER SIGMA - 11.500 LUMPED NUCLEAR DENSITY = 8.8941806E

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = 1.03900008

INNER PADIUS = 0.0000000E00 DAXICOFF CORRECTION (C) = 3.0363533E

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I - 26.982 SIGMA(PER ABSORBER ATOM)= 9.9916658E+00

MODERATOR-i WILL BE TREATED BY THE NOEDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 - 238 .051 SIGMA(PER ABSORBER ATOM)- 2.1477635E+00

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF SHIELDING=I.00000

GROUP RES ABS RES FISS RES SCAT
12 -2.174708E00 -1.33_090ES00 -5.598649E-02
13 -0.530482E.00 -3.199709E0S0 -1.485872E-01
14 -4.716246E+00 -2.780"73E.00 -3.558919E-02
15 -2.805605E-04 -2.136031E-04 2.053226E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.12665E.02
FISSION 1.26857E+02

:MPERATURE- 293.00

-04

-01

E-01
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PROCESS NUMIBER 1007 IS AT TEMPERATURE: 293.00

293.00URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 1092238 TI

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.006 TEMPERATURE(KELVIN) 293.000

POTENTIAL SCATTER SIGMA = 10599 LUMPED NUCLEAR DENSITY = 6.75447959

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 7.99999981

INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) 1.46505371

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i = 26.982 SIGMA(PER ABSORBER ATOM)= 6.4818732E.02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 235.044 SIGMA(PER ABSORBER ATOM)= 1.8885783E,02

MODERATOR-2 WILL BE TREATED BY THE NOROHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES PISS RES SCAT
9 -1.303381E-04 0.000000E.00 -1.468809E-03
10 -6.994279E-03 -3.886728E-08 -5 076653E-02
11 -3.286570E-01 0.OOO00E+00 -I.049223EH00
12 -3.090056E+00 0.IOSOE0E+00 -3.705011E÷+00
13 -3.566053E+00 0.OSOROE+00 -1.183352E 00
14 -6.549177E+00 0.000000E+00 -3.855168E-01
15 -4.152076E-09 0.0000000E00 3.744929E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.57170E+02
FISSION 5.33631E-04

EMPERATURE:

E-05

E-02

E-01

PROCESS NUIMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 11092238

RESONANCE DATA FOR THIS NUCLIDE

MASS NURMBER (A) = 236.006 TEMPERATURE (KELVIN) = 29

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 6.25

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 1.83

INNER RADIUS = 0.00909090+00 DANCOFF CORRECTION (C) = 4.46

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i 26.982 SIGMA)PER ABSORBER ATOM)= 3.70549)

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 235.044 SIGMA(PER ABSORBER ATOM)= 1.386297

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONA4CE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES FISS RES SCAT
9 -3.620582E-04 0.00IO0E.00 -4.064494E-03
10 -1.913557E-02 -1.082530E-07 -1.386904E-01
11 -8.633477E-01 0.0000O0E 00 -2.746831E+00
12 -7.765469E+00 9.0.000000E+00 -9.294101E+00
13 -9.083701E+00 0.OO0000E+00 -3.911560E+00
14 -1.674567E+01 0.0000OE.+00 -9.847041E-01
15 -5.750381E-09 0.000000E+00 6.853097E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.32087E+02
FISSION 5.33513E-04

TEMPERATURE= 293.00

93.000

596569E-05

32000E-01

644913E-01

90E+02

OHE+02

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 21092238 TEMPERATURE=

293.00

293.00URANIUM-238 ENDF/B-IV MAT 1262

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.006

POTENTIAL SCATTER SIGMA = 10.599

SPIN FACTOR (G) = 656.527

INNER RADIUS = 0.0000000E+00

THE ABSORBEE WILL BE TREATED BY THE NORDHEIM

MASS OF MODERATOR-i 26.982

MODEPATOR 1 WILL BE TREATED BY THE NORDHEIM I

MASS OF MODERATOR-2 = 235.044

MODERATOR-2 WILL BE TREATED BY THE NOEDHEIM

TEMPERATURE(KELVIN)

LUMPED NUCLEAR DENSITY

LUMP DIMENSION (A-BAN)

DA1COFF CORRECTION (C)

INTEGRAL METHOD.

SIGMA(PER ABSORBER ATOM):

INTEGRAL METHOD.

SIGMA(PER ABSORBER ATOM):

INTEGRAL METHOD.

293.000

1.5497355E-04

1.0390000E-01

3.0363533E-01

5.7343777E.01

6.8310303E+01
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THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES PISS RES SCAT
9 -4.686594E-04 S.S0000OE.00 -5.22-821E-03

10 -2.346429E-02 -1.449519E-07 -1.687880E-01
11 -9.533950E-01 OS.00000E+00 -3.024348E.00
12 -8.307403E+00 0R.00000ES00 -.9952425E.00
13 -9.787481E+00 0R.0000E .S00 -3.24B145E.00
14 -1.810307E+201 0.0000E+.00 -1.065493E.00
15 -6.534871E-09 0S.00000E+00 8.3786BBE-09

EXCESS RESONA4CE INTEGRALS

RESOLVED

ABSORPTION 2.28848E+02
FISSION 5.33451E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE- 293.00

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: En9

LIBRARY: M:\SCALE43\WINNT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 08/05/08

TIME OF EXECUTION: 16:15:56

NUMERIC PARAMETERS * **"

TME MAXIMUM PROBLEM TIME (MIN) 90.00

TBA TIME PER GENERATION (MIN) 5.00

GEN NUMBER OF GENERATIONS 1203

NPG NUIMBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA 1-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

XNB EXTPRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 1000

" XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

END STARTING RANDOM NUMBER BB827100001(*

NB8 NUMBER OF D.A. BLOCFS ON UNIT 8 200

-' NL8 LENGTH OF D.A. BLOCFS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO*

BINARY DATA INTERFACE YES
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**********************************************LOGICAL PARAMETERS***************

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

AMX

XS1

XS2

XAP

PKI

PlD

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FIGS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FIGS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-0 MIXTURE I-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT PLOT PICTURE MAP(S)

FDN COMPUTE FISSION DENSITIES

NUB COMPUTE ND-BAR & AVG FISSION GROUP

MKP COMPUTE MATRIX K-EFF BY UNIT LOCATION

CKP COMPUTE COFACTOR K-EFF BY UNIT LOCATION

FMP PRINT FISS PROD MATRIX BY UNIT LOCATION

MKA COMPUTE MATRIX K-EFF BY ARRAY NUMBER

CKA COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

FMA PRINT FISS PROD MATRIX BY ARRAY NUMBER

HAL COLLECT MATRIX BY HIGHEST ARRAY LEVEL

FAR PRINT FIS. AND ABS. BY REGION

GAS PRINT FAR BY GROUP

PAX PRINT XSEC-ALBEDO CORRELATION TABLES

PWT PRINT WEIGHT AVERAGE ARRAY

PGM PRINT INPUT GEOMETRY

BUG PRINT DEBUG INFORMATION

TRK PRINT TRACKING INFORMATION

NO

NO "

YES

NO

NO ***

NO

NO ***

NO "."

NO

NO

NO

NO

NO ...

NO

NO

NO ***

NO ...

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

. .. . . .....DATA READING COMPLETED.

UNIT
NUMBER

VOLUME
NAME

XSC

ALB

WTS

SKT

BIN

EST

LIB

14

79

80

16

95

95

4

9

DATA SET NAME

D:\R.AA\LWT ANSTO lnputEf\12_P_5336\FTI4F001

M;\scale43\DATALIB\FT79F001

M:\scale43\DATALIB\FT80F001

UN•NOWNl

D:\P.AA\LWT ANSTO input\fE12_P_533E\FT95F001

D:\RAA\LWT ANSTO input\f 12 P 5336\FT95F001

D:\RAA\LWT ANSTO input\f_12_P_5336\FT04F001

D:\RAA\LWT ANSTO input\f_12_P5336\FT08F001

U4Y40WN

UNIT FUNCTION

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS10 UNKNOWII

........ 0 IO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMPX WORKING LIBRARY ON UNIT 4

MIXING TABLE

NUMBER OF SCATTERING A4GLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.0E-S5

MIXTURE = 1 DENSITY(G/CC)
NUCLIDE ATOM-DENS. WGT. FRAC.
1013027 3.25147E-02 7.66011E-01

08/12/94
1092235 1.07174E-03 2.19950E-01

08/12/94
1092238 6.75448E-05 1.40393E-02

08/12/94

= 1.9018
ZA AWT

13027 26.9818

92235 235.0441

92238 238.0S10

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

URANIUN-235 ENDF/B-IV MAT 1261

URA4IUM-238 ENDF/B-IV MAT 1262

UPDATED

UPDATED

UPDATED
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MIXTURE = 2

NUCLIDE ATOM-DENS.
2013027 6.03066E-02

08/12/94

MIXTURE = 3
NUCLIDE ATOM-DENS.
3001001 6.68762E-02

08/12/94
3008016 3.34381E-02

08/12/94

MIXTURE = 4
NUCLIDE ATOM-DENS.
4001001 6.08762E-02

08/12/94
4008016 2.34381E-02

08/12/94

MIXTURE 5
NUCLIDE ATOM-DENS.
5082000 3.29690E-02

08/12/94

MIXTURE = 6
NUCLIDE ATOM-DENS.
6024304 1.74286E-02

08/12/94
6025050 1.73633E-03

08/12/94
6026304 5.93579E-02

08/12/94
6028304 7.72070E-03

08/12/94

MIXTURE = 7
NUCLIDE ATOM-DENS.
7013027 6.03066E-02

08/12/94

MIXTURE = 8
NUCLIDE ATOM-DENS.
8024304 1.74286E-02

08/12/94
8025055 1.73633E-03

08/12/94
8026304 5.93579E-02

08/12/94
8028304 7.72070E-03

08/12/94

MIXTURE = 9
NUCLIDE ATOM-DENS.
9001001 6.68896E-06

08/13/94
9008016 3.34448E-06

08/12/94

MIXTURE = 10
NUCLIDE ATOM-DENS.

10001001 6.68762E-02
08/12/94

10008016 3.34381E-02
08/12/94

MIXTURE = 11
NUCLIDE ATOM-DENS.

11013027 1.72260E-02
08/12/94

11092235 7.290700-04
08/12/94

11092238 6.25966E-05
08/12/94

MIXTURE = 12
NUCLIDE ATOM-DENS.

12013027 6.03066E-02
08/12/94

MIXTURE = 13
NUCLIDE ATOM-DENS.

13001001 6.687620E-02
08/12/94

13008016 2.34381E-02
08/12/94

MIXTURE = 21
NUCLIDE ATOM-DENS.

21013027 6.59980E-03
08/12/94

21092235 8.89418E-04
08/12/94

21092238 1.54974E-04
08/12/94

MIXTURE = 22
NUCLIDE ATOM-DENS.

22013027 6.03066E-02
08/12/94

MIXTURE = 23
NUCLIDE ATOM-DENS.

23001001 6.68762E-02
08/12/94

23008016 3.34381E-02
08/12/94

DENSITY(G/CC) = 2.7020
WGT. FPRAC. ZA AWT

1.00000E.00 13027 26.9818

DENSITY(G/CC)
WNT. FRAC.

1. I1927E-01

8.880742-01

DENSITY(G/CC)
WGT. FPRAC.
1. 119270-01

8.880740-01

0.99977
ZA AWT

1001 1.0077

8016 15.9904

= 0.99977
ZA AWT

1001 1.0077

8016 15.9904

DENSITY(G/CC) = 11.344
WGT. FRAC. ZA AWT

1.0OOOO+E÷00 82000 207.2100

DENSITY(G/CC) = 7.9200
WGT. FRAC. ZA AWT

1.90000E-01 24000 51.9957

1.99999E-02 25055 54.9379

6.95000E-01 26000 55.8447

9.50010E-02 28000 58.6872

DENSITY(G/CC) = 2.7020
WGT. FRAC. ZA AWT

1.00000E+00 13027 26.9818

DENSITY (G/CC)
WGT. PRAC.

1.900002-01

1.99999E-02

6.950008-01

9.500018-02

DENSITY(G/CC)
WGT. FRAC.

1.I 1927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1.11927r-01

8.88074E-01

DENSITY(0/CC)
WGT. FRAC.

7. 13902E--01

2.63210E-01

2.28878E-02

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

= 0.99997E-04
ZA AWT
1001 1.0077

8016 15.9904

= 0.99977
ZA ANT

1001 1.0077

8016 15.9904

= 1.0811
ZA AWT

13027 26.9818

92235 235.0441

92238 238.0510

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMI002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-OV MAT 1269/THRMI002

OXYGEN-16 ENDF/S-IV MAT 1276

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

NOUCLIDE TITLE
CR 1191 WT SS-304(1/EST) P-3 293K SP=5.4(42379)

MANGANESE-55 ENUF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=594(42375)

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
CR 1191 WT SS-304(1/EST) P-3 293K SP=5.4(42375)

MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)*

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMI002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDP/8-IV MAT 1269/THRM1002

OXYGEN-16 E014F/B-IV MAT 1276

NUCLIDE TITLE

AL-27 1193 218 GP 040375(5)

URANIUM-235 ENDF/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMO002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE

AL-27 1193 218 OP 040375(5)

URPANIUM-235 ENDF/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE

HYDROGEN ENDP/B-IV MAT 1269/THRM1002

OXYGEN-16 ENDF/B-IV MAT 1276

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

DENSITY(G/CC) = 2.7020
WGT. FRAC. ZA AWT

1.00000E+00 83027 26.9818

DENSITY(G/CC) = 0.99977
WGT. FRAC. ZA AWT

I.119270-01 1001 1.0077

8.88074E-01 8016 15.9904

DENSITY(G/CC)
WGT. FRAC.

4.19969E-01

4.93027E-01

= 0.70410
ZA AWT

13027 26.9818

92235 235.0441

8.70047E-02 92238 238.0510

DENSITY(G/CC) = 2.7020
WGT. FPAC. ZA AWT

1.000000E+00 13027 26.9818

DENSITY(G/CC)
WGT. FRAC.

1.11927E0-1

8.88074E-01

= 0.99977
ZA AWT

1001 1.0077

8016 15.9904

3001001 HYDROGEN ENDF/B-IV MAT 1269/T6RM1002 UPDATED 08/12/94
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13001001 HYDROGEN ENGF/B-IV MAT 1269/THRM1002
23001001 HYDROGEN ENDF/B-IV MAT 1269/THRMI002

4001001 HYDROGEN ENDF/B-IV MAT 1269/TH9M1002
9001001 HYDROGEN ENDG/B-IV MAT 1269/THRM1002

10001001 HYDROGEN ENDF/B-IV MAT 1269/THRM1002
3008016 OXYGEN-16 ENDF/B-IV MAT 1276

13008016 OXYGEN-16 ENDF/B-IV NAT 1276
23008016 OXYGEN-16 ENDF/B-IV MAT 1276

4008016 OXYGEN-16 ENDG/B-IV MAT 1276
9008016 OXYGEN-16 ENF/B-IV MAT 1276

10008016 OXYGEN-16 ENDF/B-IV MAT 1276
1013027 AL-27 1193 218 GP 040375(0)
2013027 AL-27 1193 218 GP 040375(0)

11013027 AL-27 1193 218 GP 040375(9)
12013027 AL-27 1193 218 GP 0403750()
21013027 AL-27 1193 218 GP 04037 (05)
22013027 AL-27 1193 218 GP 040375(5)

7013027 AL-27 1193 218 GP 040375(5)
6024304 CR 1191 WT SS-304(1/EST) P-3 293K SP=5+04(42375)'
8024304 CR 1191 WT SS-304 (1/EST) P-3 293K SP=54 (42375)
6035055 MANGANESE-55 ENDF/B-IV MAT 1197
8025055 MANGANESE-55 ENDF/B-IV MAT 1197
6026304 FE 1192 WT SS-304(1/EST) P-3 293K SP=054(42375)'
8026304 FE 1192 WT SS-304 1/EST) P-3 293K SP=5.4 (42375)
6028304 NI 1190 WT SS-304(1/EST) P-3 293K SP=5.+4(42375)'
8028304 NI 1190 WT SS-304(I/EST) P-3 293K SP=5+4 (42375)'
5082000 PB 1288 218NGP 042375 P-3 293K
1092235 URAT4IUM-235 ENGF/B-IV MAT 1261

11092235 URANIUM-235 EIFR/B-IV MAT 1261
21092235 URANIUOM-235 ENDF/B-IV MAT 1261

1092238 URANIUM-231 ENDF/B-IV MAT 1262
11092238 URANIUM-238 ENDF/B-TV MAT 1262
21092238 URANIUM-238 ENDF/B-TV MAT 1262

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

VOLUMES FOR THOSE UNITS UTILIZED

GEOMETRY
UNIT REGION REGION

1 1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
16 16

2 1 17
2 18
3 19
4 20
5 21
6 22
7 23
8 24

3 1 25

4 1 26
2 27

5 1 28
2 29

6 1 30

7 1 31

8 1 32

9 1 33
2 34
3 35

i0 1 36
2 37
3 38

333 1 379
2 380
3 381

334 1 382
2 303
3 334

335 1 385
2 386
3 387

SURROUNDING GEOMETRY VOLUMES

336 1 388

348 1 410
2 411

349 1 412
2 413

VOLUME

1.69451E+03 CM*3
2.80775E+01 CM*3
9.13984E+01 CM**3
2.90465E+01 CM*.3
4.56862E+02 CM*:3
3.26919E+01 CM*3
1.06164E+02 CM*3
3.36606E+01 CM*3
5.25153E+02 CM*3
3.73052E+01 CM*3
1.20930E+02 CM*3
3.82744E,01 CM**3
5.93444E+02 CM*-3
4.19194E.01 CM**3
1.35695E+02 CM*3
4.27173E+01 CM.*3

3.96586E+01 CM*3
3.47606E+00 CM :3
1.06925E+01 CM*3
4.03762E+00 CM**3
1.22908E+01 CM*3
4.59916E+00 CM**3
1.38891E+01 CM**3
5.15671E+00 CM*_3

1.79337E-01 CM*3

1.76679E+03 CM*3
7.34815E+02 CM*'3

1.76679E+03 CM*3
7.34815E+02 CM*3

6.43417E+00 CM*3

1.08713E+03 CM*3

2.30289E+01 CM*3

1.29829E+04 CM*3
3.59751E+03 CM**3
1.36994E.03 CM*3

1.29829E+04 CM*3
3.59751E+03 CM**3
1.36994E+03 CM**3

7.83597E+01 CM*3
1.25503E+01 CM*'3
1.47943E+02 CM*3

7.83597E+01 CM-3
1.25503E.01 CM**3
7.39992E001 CM"3

7.83597E+01 CM*3
1.25503E001 CM"*3
7.39952E+01 CM**3

GEOMETRY REGION

3.19605E+03 CMH3

3.10016E+03 CM*3
7.83619E.02 CM*3

3.10016E+03 CMN3
7.83619E.02 CM**3

6.6.16-21

IN THIS PROBLEM

CUMULATIVE
VOLUME

1.69451E+03 CM*3
1.72258E+03 CM**3
1.81398E+03 CM*'3
1.84303E.03 CM*3
2.29989E+03 CM**3
2.33258E003 CM**3
2.43875E+03 CM*3
2.47241E+03 CM*3
2.99756E+03 CM 3
3.03487E+03 CM**3
3.15580E+03 CM*'3
3.19407E003 CM**3
3.78751E+03 CM*3
3.82943E+03 CM:*3
3.96513E÷03 CM*3
4.00785E+03 UM.*3

3.96586E+01 CM*3
4.31347E:01 CM'*3
5.38272E.01 CM'3
5.78648E÷01 CM3
7.01557E.01 CM*3
7.47548E.01 CM'*3
8.86439E+01 CM**
9.38006E+01 CM*3

4.19563E+03 CM**3

5.96242E+03 CM*3
6.69723E+03 CM*3

5.96242E+03 CM**3
6.69723E+03 CM*3

6.43417E+00 CM-3

1.13216E+03 CM*3

2.30289E+01 CM-*3

6.02781E+04 CM'3
6.38750E004 CM**3
6.52455E904 CM*3

6.02781E+04 CM**3
6.38756E.04 CM":3
6.52455E004 CM*3

7.83597E.01 CM*3
9.09101E+01 CM**3
2.38853E+02 CM**3

7.83597E+01 CM'3
9.09101E+01 CM*'3
1.64905E+02 CM*'3

7.83597E+01 CM*'3
9.09101E+01 CM*'3
1.64909E+02 CM*3

388 IS AN ARRAY PLACEMENT

3.19605E+03 CMH3

6.29621E003 CM**3
7.07983E+03 CM-3

6.29621E+03 CM**3
7.07983E+03 CM**3

BOUNDARY REGION
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350 1 414
2 415

351 1 416
2 417

352 1 418
2 419

353 1 420
2 421

354 1 422
2 423

401 1 424
2 425

402 1 426

403 1 427

404 1 428

405 1 429
2 430
3 431
4 432
5 433
6 434
7 435

406 1 436
2 437
3 438
4 439

407 1 440
2 441
3 442
4 443
5 444

SURROUNDING GEOMETRY VOLUMES

408 1 445

3.10016E+03 CM*3
7.83619E+02 CM*3

7.836195+02 CM"*3

3.10016E+03 CM'3
7.83619E+02 CMN3

3.10016E+03 CM*3
7.83619E+02 CM'3

3.10016E+03 CM'3
7.83619E+02 CM*3

1.46220E.04 CM :3
9.28867E+02 CM*3

6.16764E+00 CM''3

1.04209E+03 CM-3

6.81699E+03 CM*3

0.00000E+00 CM::3
9.69190E+04 CM'3
1.06970E+06 CM*3
2.99966E+05 CM*3
1.52801E+06 CM*3
8.33038E+04 CM"-3
9.51639E.05 CM"3

I1.7210E.05 CM :3
10.0916E+05 CM"3
4.67352E+03 CM-3
6.08776E+04 CM*'3

1.66245E+04 CM**3
9.26041E+04 CM" 3
9.40439E+04 CM..3
4.67353E+03 CM-3
5.68191E+04 CM-3

GEOMETRY REGION

4.98288E+06 CM*3

6.29621E+03 CM*'3
7.07983E+03 CM 3

6.29621E.03 CM"*3
7.07983E+03 CM 3

6.29621E+03 CM**3
7079873E+03 CMN3

6.29621E+03 CM*:3
707983E+03 CM*3

6.29621E+023 CM"*3
707983E+03 CM*3

6.41808E+04 CM"3
6.51097E+04 CM"3

6.16764E+00 CM"3

1.08527E203 CM'3

4.04900E+05 CM-3

404900E+05 CM**3
5.01619E+05 CM 3
1557152E+06 CM*3
1.87148E+06 CM"3
3.399506+06 CM**3
3.48280E+06 CM*3
4.43444E+06 CM-3

1.17210E+05 CM**3
218126E+05 CM*3
2.22799E+05 CM .*3
2.83677E+05 CM-3

1.66245E+04 CM*'3
109229E+05 CM*3
2.03273E+05 CM 3
2.07946E+05 CM**3
2.64765E+05 CM*3

445 IS A4 ARRAY PLACEMENT

4.98288E+06 CM*3

BOUNDARY REGION

UNIT USES REGION

1 35 1
2
3
4
5

6
7
8
9

10
11
12
13
14
15
16

2 70 1
2
3
4
5
6
7
8

3 35 1

4 14 1

5 21 1
2

MIXTURE

3

2
3
2

1
2

TOTAL VOLUME

5.93077E+04 CM**3
9.82713E+02 CM*3
3.19895E+03 CM*3
1.01663E+03 CM*3
1.59902E+04 CM-3
1.14422E+03 CM"3
3.71573E+03 CM*3
1.17812E+03 CM 3
1.83804E+04 CM'3
1.30568E+03 CM'3
4.23255E+03 CM**3
1.33960E+03 CM*3
2.07705E+04 CM 3
1.46718E+03 CM 3
4.74934E+03 CM 3
1.49510E+03 CM*3

2.77610E+03 CM"*3
2.43324E+02 CM 3
748477E+02 CM'*3
2.82633E+02 CM*"3
8.60358E+02 CM**3
3.21941E+02 CM*3
9.72238E+02 CM'3
.60970E+02 CM*3

6.27678E+00 CM'3

2.47351E+04 CM*:3
1.02874E+04 CM 3

3.71026E+04 CM**3
1.54311E+04 CM*3

2.25196E+02 CM*3

5.43563E+03 CM*3

2.07260E+03 CM'3

2.59659E+04 CM**3
7.19502E+03 CM'3
2.73988E+03 CM*_3

3.89488E+04 CM!'3
1.07925E+04 CM"3
4.10981E+02 CM'.3

6.58222E+03 CM-3
1.05423E+03 CM"3
124272E+04 CM*3

5.48518E2+2 CM143
8.78522E201 CM'3
5.17967E202 CM!43

548518E202 CM :3
6.705225E01 CMN3
5.17967E202 CM-3

35

5

908

9 2 1

3

10 3 1

3

333 84 1

3

334 7 1
2
3

335 1 12
3

4
6
4

4
6

12

11
12
13

11
12
13 0
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336

348

349

350

351

352

353

354

401

402

403

404

405

I 2.23723E+04 CM''3

1 4 3.10016E.03 CM**3
2 6 7.83619E+02 CM**3

1 1

2
1 1

2
1 1

2
1 1

2

1 1

2

1 1

3

7 1

76

2
1 1

1 1

1 1
2
3
4

3.10016E+03 CM'*3
7.83619E.02 CM''3

3.10016E.03 CM':3
7.83619E.02 CM**3

3.10016E+03 CM*3
7.83619E.02 CM'*3

3.10016E+03 CM* '3
7.83619E+02 CM''3

3.10016E+03 CM:*3
7.83619E+02 CM'*3

3.10016E+03 CM''3
7.83619E+02 CM'*3

1.46220E+04 CM'*3
9.28867E+02 CM'*3

4.317352+01 CM'*3

1.04209E+03 CM*3

6.81699E+03 CM**3

0.00000E+00 CM**3
9.69190E+04 

CM:'3

1.06970E+06 CM''3
2.99966E+05 CM**3
1.52801E+06 CM''3
8.33038E+04 CM.*3
9.51639E+05 CM-*3

1.17210E,05 CM**3
1.00916E:05 CM**3
4.67352E+03 CM*-*3
6.08776E.04 CM**3

1.66245E+04 CM''3
9.26041E+04 CM*'3
9.40439E+04 CM''3
4.67353E+03 CM.'3
5.68191E+04 CM''3

4.98288E+06 CM-3

MASS(0)
3.02321E+04
3.00952E+04
1.19785E+05
1.778992E05
1. 23233 + 07
4.40900E+05
5.60017E+03
5.53885E+06
2.79223E+02
8.30204E+03
3.32327E+03
1.34601E+04

406

407

408

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 1.58966E+04 CM''3
2 1.11381E+04 CM**3
3 1.19812E+05 CM**3
4 1.77939E+05 CM''3
5 1.08632E+06 CM''3
6 5.56691E+04 CM'*3
7 2.07260E+03 CMM*3
8 6.99350E+05 CM'3
9 2.79231E+06 CM*'3
11 7.67925E+03 CM*3
12 1.229930+03 CM**3
13 1.34631E+04 CM**3

BIASING INFORMATION*

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 0.00367 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 4.73136E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
.X= 1.68500.0E1 -X= 1.68500E+01 +Y=-I.68502E-01 -Y= 1.68500E.01 +Z= 4.73350E,02 -Z= 2.66700E,01

GENERATION
GENERATION K-EFFECTIVE

KENO MESSAGE NUMBER K5-132
1 7.50359E-01

KENO MESSAGE NUMBER K5-132
2 7.2334E-01

KENO MESSAGE NUTMBER K5-132
3 7.83747E-01
4 7.45056E 01
5 8.19328E-01
6 8.47645E-01
7 7.94256E-01
8 8.09936E-01
9 7.71958E-01
10 7.74480E-01
11 8.112290-01
12 8.299790E-01
13 7.63073E-01

NAC International

ELAPSED TIME
MINUTES

WARIIING .... ONLY
5.93167E-01

WARNING .... ONLY
5.90833E-01

WARNING ... ON1LY
6.01333E-01
6.050000E-01
6.00607E-01
6.12 333E-01
6.1700020-01
6.20667E-01
6.24331E-01
6.28000E-01
0.31667E-01
6. 36167E- 01
6.39833E-01

AVERAGE AVG K-EFF MATRIX
K-EFFECTIVE DEVIATION K-EFFECTIVE

827 INDEPENDENT FISSION POINTS WERE GENERATED
1.00000E.00 0.000000+00 0.000OOE+00

860 INDEPENDENT FISSION POINTS WERE GENERATED
1.00000E+00 0.00000.E00 0.00000E+00

875 INDEPENDENT FISSION POINTS WERE GENERATED
7.837470-01 0.00000.E00 0.00000E+00
7 64402E-01 1.93453E-02 0.00000E+00
7.82710E-01 2.14466E-02 0.00000E+00
7.98944E-01 2.22152E-02 0.00000E+00
7.98006E-01 1.72333E-02 0.00000E 00
7.99995E-01 1.42107E-02 0.00000E+00
7.95989E-01 1.26605E-02 0.00000E+00
7.93301E-01 1.12892E-02 0.00000E+00
7.95293E-01 1.01535E-02 0.00000E+00
7.98761E-01 9.72141E-03 0.00000E+00
7. 95517E-01 9.37277E-03 0.OSOO0E+00

MATRIX K-EFF
DEVIATION

0.00000+E00

0.00000E+00

2.00000E+00
0.00000E+00
0. 00000E+ 00
0. 000 00E+00
0.00000+E00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0.000000+00
0. 00000E+00
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14 8 03280E 01
15 8.34718E-01
16 7.79338E-01
17 7.93468E-01
18 7.71581E-01
19 8.34116E-01
20 8.09109E-01
21 7.92570E-01
22 7.75841E-01
23 8.25693E-01
24 8.13923E-01
25 8.14694E-01
26 7.65619E-01
27 7.77418E-01
28 7.64078E-01
29 8.07263E-01
30 7.78546E-01
31 7.81461E-01
32 7.911930-01
33 8.64093E-01
34 8.21471E-01
35 8.04735E-01
36 7.806560-01
37 7.99842E-01
38 7.88168E-01
39 8.41407E-01
40 7.72077E-01

November 2014

6.43500E-01
6.47167E-01
6.50833E-01
6.55333E-01
6.59000E-01
6.62667E-0 1
6.66333E-01
6.71000E-01
6.74667E-01
6.78333E-01
6.82000E-01
6.86500E-01
6.90167E-01
6.93833E-01
6.97500E-01
7.01167E-01
7.04833E-01
7.08500E-01
7.1 3000E-01
7.16667E-01
7.20333E-01
7.24000E-01
7.27667E-01
7.31333E-01
7.36000E-01
7.39667E-01
7.43333E-01

7.96164E-01
7.99130E-01
7.97716E-01
7.97433E-01
7.95817E-01
7.98070E-01
7.98683E-01
7.98361E-01
7.97235E-01
7.98590E-01
7.99287E-01
7.999570-01

7.98527E-01
7.97682E-01
7.96390E-01
7.96792E-01
7.96141E-01
7.956350-01
7.95486E-01
7.97700E-01
7.984420-01
7.98633E-01
7 98104E-01
7 981540-01
7.978770-01
7.99053E-01
7.983430-01

8.58055E:03
8.43174E-03
7.93325E-03
7.39088E-03
7.09983E-03
7.03937E-03
6.66505E-03
6.31271E-03
6.09371E003
5.95257E-03
5.71818E-03
5.50482E003
5.46121E-03
5.30583E-03
5.25897E-03
5.07644E-03
4.93499E-03
4.78861E-03
4.628610E03
4.99397E-03
4.89212E-03
4.74539E-03
4.63397E-03
4.499900E03
4.38190E-03
4.42123E-03
4.361480-03

0.00000E+00
0,00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.00000E00
0.000000E00
0.000000+00
0.000000+00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E.00
0.000000E00
0.00000E+00
0.00000.E00
0 . 00000E+00

0.00000E+00
0. 000 00E 00
0.00000E+00
0.000000E00
0.000000E00
0.00000E+00
0.000000+00
0.000000E00
0.000000E00
0.00000E+00
0.000000E00
0.00000E+00
0.000000E00
0.00000.E00
0.000000E00
0.000000+00
0 .00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0 -. 00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0 . 00000E+00

1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203

KENO MESSAGE

8.31447E-01
8.14944E-01
8.34418E-01
7.81893E-01
8.35161E-01
8.09147E-01
8.554580-01
7.93934E-01
8.42446E-01
7.91687E-01
8.02959E-01
8.37834E-01
8.27174E-01
8.29739E-01
8.091840-01
8.45144E-01
7.82475E-01
8.24244E001
8.19320E-01
7.876542-01
8.18055E001
8.37256E-01

NUMBER K5-123

5.00367E+00 8.094630-01 7.36443E-04
5.00733E+00 8.09468E-01 7.35834E-04
5.011000+00 8.09489E-01 7.35514E-04
5.014670+00 8.09465E001 7.35262E-04
5.01833E+00 8.09487E-01 7.34962E-04
5.02200E+00 8.09487E-01 7.34341E-04
5.02567E+00 8.09526E-01 7.347450-04
5.02933E+00 8.095120-01 7.34243E-04
5.03300E+00 8.09540E-01 7.341480-04
5.036670+00 8.09525E-01 7.33684E-04
5.041170+00 8.09520E-01 7.330880-04
5.04483E+00 8.09543E0-1 7.328580-04
5.04850E+00 8.09558E-01 7.323930-04
5.05217E+00 8.09575E-01 7.31974E-04
5.055830+00 8.09575E-01 7.31361E-04
5.05950E+00 8.096050-01 7.31354E-04
5.06317E000 8.095820-01 7.31095E-04
5.06683E+00 8.09594E-01 7.305860-04
5.07050E+00 8.09602E-01 7.30021E-04
5.07417E+00 8.09584E-01 7.296420-04
5.07783E+00 8.09591E-01 7.290680-04
5.08150E+00 8.09614E-01 7.28825E-04

EXECUTION TERMINATED DUE TO COMPLETION OF THE

0.00000E+00 0.000000+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000+E00
0.00000E+00 0.000000+00
0.00000E000 0.00000E+00
0.OOOOOE+00 0.00000E+00
0.000000+00 0.000000E00
0.000000+00 0.00000E+00
0.00000+E00 0.00000+E00
0.0000E0+00 0.00000E+00
0.00000E+00 0.00000+E00
0.000000+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000000+00
0.00000E+00 0.00000E+00
0.OOOOOE+00 0.000000+00
0.00000E+00 0.00000E+00
0OO0OOE+000 0.00000E+00
0.00000+E00 0.00000E+00
0.0000+OE00 0.00000E+00

SPECIFIED NUMBER OF GENERATIONS. 0
LIFETIME = 9.36018E-05 + OR - 1.03393E-07 GENERATION TIME + 6.573710-05 + OR - 8.96054E-08
NU BAR = 2.41961E+00 + OR - 5.68813E-06 AVERAGE FISSION GROUP = 2.41990E+01 + OR - 2.981820-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 4.076450-02 + OR - 1.06361E-04

NO. OF INITIAL
GENERATIONS

SKIPPED

3

4

5

6

7

8

9

10

11

12

17

22

27

32

37

AVERAGE
0-EFFECTIVE DEVIATION

0.80964 + OR 0.00073

0.80969 + OR 0.00073

0.80968 + OR 0.00073

0.80965 + OR 0.00073

0.80966 + OR 0.00073

0.80966 + OR 0.00073

0.80969 + OR 0.00073

0.80972 . OR 0.00073

0.80972 + OR 0.00073

0.80971 + OR 0.00073

0.80977 + OR 0.00073

0.80982 + OR 0.00073

0.80987 + OR 0.00073

0.80998 + OR 0.00074

0.80996 + OR 0.00074

67 PER CENT
CONFIDENCE INTERVAL

0.80891 TO 0.81036

0.80896 TO 0.81042

0.80895 TO 0.81041

0.80892 TO 0.81038

0.80893 TO 0.81039

0.80893 TO 0.81039

0.80896 TO 0.81042

0.80899 TO 0.81045

0.80899 TO 0.81045

0.80897 TO 0.81044

0.80904 TO 0.81050

0.80909 TO 0.81056

0.80913 TO 0.81060

0.80924 TO 0.81071

0.80922 TO 0.81069

95 PER CENT
CONFIDENCE INTERVAL

0.80818 TO 0.81109

0.80823 TO 0.81114

0.80822 TO 0.81114

0.80819 TO 0.81111

0.80821 TO 0.81112

0.80820 TO 0.81112

0.80824 TO 0.81115

0.80826 TO 0.81118

0.80826 TO 0.81118

0.80824 TO 0.81117

0.80831 TO 0.81123

0.80836 TO 0.81129

0.80840 TO 0.81134

0.80851 TO 0.81145

0.80849 TO 0.81143

99 PER CENT
CONFIDENCE INTERVAL

0.80745 TO 0.81182

0.80751 TO 0.81187

0.80750 TO 0.81187

0.80747 TO 0.81183

0.80748 TO 0.81185

0.80747 TO 0.81185

0.80751 TO 0.81188

0.80754 TO 0.81191

0.80753 TO 0.81191

0.80751 TO 0.81190

0.80757 TO 0.81196

0.80763 TO 0.81202

0.80766 TO 0.81207

0.80777 TO 0.81218

0.80775 TO 0.81217

0.80174 TO 0.82886

0.80385 TO 0.83235

0.80226 TO 0.83581

0.80176 TO 0.83789

0.78500 TO 0.83800

NUMBER OF
HISTORIES

1200000

1199000

1198000

1197000

1196000

1195000

1194000

1193000

1192000

1191000

1186000

1181000

1176000

1171000

1166000

1177

1182

1187

1192

1197

0.81530

0.81810

0.81904

0.81983

0.81150

OR -

+ OR -

+ OR -

+ OR -

+ OR -

0.00452

0.00475

0.00559

0.00602

0.00883

0.81078

0.81335

0.81344

0.81380

0.80267

TO 0.81982

TO 0.82285

TO 0.82463

TO 0.82585

TO 0.82033

0.80626

0.80860

0.80785

0.80778

0.79383

TO 0.82434

TO 0.82760

TO 0.83022

TO 0.83187

TO 0.82917

26000

21000

16000

11000

6000
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PLOT OP AVERAGE K-EFPECTIVE BY GENERATION RUN.

THE LINE REPRESENTS K-EFP = 0.8096 * OR - 0.0007 WHICH OCCURS FOR 1203 GENERATIONS RUN.
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110 +

115+

120 +

125

130 +

1180+
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1190 +

1101 +

1200+

5.5
I.'

0~ S
'.5
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I.
I.
I.
I.
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I.
I.
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I.
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I.
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~0
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~0
.3

.3
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.8097 + OR - 0.0007 WHICH OCCURS FOE 4 GENERATIONS SKIPPED.
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25 +
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SKIPPING 3 GENERATIONS

0.7S2. TO 0.7319

NAC International

PREQUENCY FOR GENERATIONS 4 TO 1203
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0.7319 TO 0.7351
017351 TO 0.7384
0.7384 TO 0.7416
0.7416 TO 0.7449
0.7449 TO 0.7481
0.7481 TO 0.7514
0.7514 TO 0.7540
0.7546 TO 0.7578
0.7578 TO 0.7611
0.7611 TO 0.7647
0.7643 TO 0.7676
0.7676 TO 0.7708
0.7708 TO 0.7741
0.7741 TO 0.7773
0.7773 TO 0.7806
0.7806 TO 0.7838
0.7838 TO 0.7871
0.7871 TO 0.7903
0.7903 TO 0.7936
0.7936 TO 0.7968
0.7968 TO 0.8001
0.8001 TO 0.8033
0.8033 TO 0.8066
0.8066 TO 0.8098
0.8098 TO 0.8130
0.8130 TO 0.8163
0.8163 TO 0.8195
0.8198 TO 0.8238
0.0228 TO 0.8260
0.6260 TO 0.8293
0.8293 TO 0.8323
0.8321 TO 0.8358
0.8358 TO 0.8390
0.8390 TO 0.8423
0.8423 TO 0.8455
0.8455 TO 0.8488
0.8488 TO 0.8520
0.8520 TO 0.8553
0.8553 TO 0.8585
0.8585 TO 0.8617
0.8617 TO 0.8650
0.8650 TO 0.8682
0.8682 TO 0.8715
0.8715 TO 0.8747
0.8747 TO 0.8780
0.8780 TO 0.8812
0.8812 TO 0.8845
0.8845 TO 0.8877
0.8877 TO 0.8910
0.8910 TO 0.8942
0.8942 TO 0.8975
0.8975 TO 0.9007
0.9007 TO 0.9040
0.9040 TO 0.9072
0.9072 TO 0.9105
0.9105 TO 0.9137
0.9137 TO 0.9169
0.9169 TO 0.9202

0.7286 TO 0.7319
0.7319 TO 0.7351
0.7351 TO 0.7384
0.7384 TO 0.7416
0.7416 TO 0.7449
0.7449 TO 0.7481
0.7481 TO 0.7514
0.7514 TO 0.7546
0.7546 TO 0.7578
0.7578 TO 0.7611
0.7611 TO 0.7643
0.7643 TO 0.7076
0.7676 TO 0.7708
0.7708 TO 0.7741
0.7741 TO 0.7773
0.7773 TO 0.7806
0.7806 TO 0.7838
0.7838 TO 0.7871
0.7871 TO 0.7903
0.7903 TO 0.7936
0.7936 TO 0.7958
0.7968 TO 0.8001
0.8001 TO 0.8033
0.8033 TO 0.8066
0.8066 TO 0.8098
0.8098 TO 0.8130
0.8130 TO 0.8163
0.8163 TO 0.8195
0.8195 TO 0.8228
0.8228 TO 0.8210
0.8260 TO 0.8293
0.8293 TO 0.8325
0.8325 TO 0.8358
0.8358 TO 0.8390
0.8390 TO 0.8423
0.8423 TO 0.8455
0.8455 TO 0.8488
0.8488 TO 0.8520
0.8520 TO 0.8553
0.8553 TO 0.8585
0.8585 TO 0.8617
0.8617 TO 0.8650
0.8650 TO 0.8682
0.8682 TO 0.8715
0.8715 TO 0.8747
0.8747 TO 0.8780
0.8780 TO 0.8812
0.8812 TO 0.8845
0.8845 TO 0.8877

..... .....

**********..... * * * * . *

.*.. *. .. *. .*. .

FREQUENCY FOR GENERATIONS 304 TO 1203

*. *** ***. ** .** ,.. *,

*.*.**** *.°...........,

,...,* * *........*......... * .÷ * * * ** *

. .... *..÷..
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0 8877 TO 0.8910
0.8910 TO 0.8942
0_8942 TO 0.8975
0.8975 TO 0.9007
0.9007 TO 0.9040
0.9040 TO 0.9072
0.9072 TO 0.910'
0.9105 TO 0.9037
0.9137 TO 0.9169
0.9169 TO 0.9202

0.7286 TO 0.7319
0.7319 TO 0.7351
0.7351 TO 0.7384
0.7384 TO 0.7416
0.7416 TO 0.7449
0.7449 TO 0.7481
0.7481 TO 0.7514
0.7514 TO 0.7546
0.7546 TO 0.7578
0.7578 TO 0.7611
0.7611 TO 0.7643
0.7643 TO 0.7676
0.7676 TO 0.7708
0.7708 TO 0.7741
0.7741 TO 0.7773
0.7773 TO 0.7806
0.7806 TO 0.7838
0.7838 TO 0.7871
0.7871 TO 0.7903
0.7903 TO 0.7936
0.7936 TO 0.7968
0.7968 TO 0.8001
0.8001 TO 0.8033
0.8033 TO 0.8066
0.8066 TO 0.8098
0.8098 TO 0.8130
0.8130 TO 0.8163
0.8163 TO 0.8195
0.8195 TO 0.8228
0.8228 TO 0.8260
0.8260 TO 0.8293
0.8293 TO 0.8325
0.8325 TO 0.8358
0.8358 TO 0.8390
0.8390 TO 0.8423
0.8423 TO 0.8455
0.8455 TO 0.8488
0.8488 TO 0.8520
0.8520 TO 0.8553
0.8553 TO 0.8585
0.8580 TO 0.8617
0.8617 TO 0.8650
0.8650 TO 0.8682
0.8682 TO 0.871S
0.8715 TO 0.8747
0.8747 TO 0.8780
0.8780 TO 0.8812
0.8812 TO 0.8845
0.8845 TO 0.8877
0.8877 TO 0.8910
0.8910 TO 0.8942
0.8942 TO 0.8975
0.8975 TO 0.9007
0.9007 TO 0.9040
0.9040 TO 0.9072
0.9072 TO 0.9105
0.9105 TO 0.9137
0.9137 TO 0.9169
0.9169 TO 0.9202

0.7286 TO 0.7319
0.7319 TO 0.7351
0.7351 TO 0.7384
0.7384 TO 0.7416
0.7416 TO 0.7449
0.7449 TO 0.7481
0.7481 TO 0.7514
0.7514 TO 0.7546
0.7546 TO 0.7578
0.7578 TO 0.7611
0.7611 TO 0.7643
0.7643 TO 0.7676
0.7676 TO 0.7708
0.7708 TO 0.7741
0.7741 TO 0.7773
0.7773 TO 0.7806
0.7806 TO 0.7838
0.7838 TO 0.7871
0.7871 TO 0.7903
0.7903 TO 0.7936
0.7936 TO 0.7968
0.7968 TO 0.8001
0.8001 TO 0.8033
0.8033 TO 0.8066
0.8066 TO 0.8098
0.8098 TO 0.8130
0.8130 TO 0.8163
0.8163 TO 0.8195
0.8195 TO 0.8228
0.8228 TO 0.8260
0.8260 TO 0.8293
0.8293 TO 0.8325
0.8325 TO 0.8358
9.8358 TO 0.8390
0.8390 TO 0.8423

FREQUENCY FOR GENERATIONS 604 TO 1203

******...

**********.*.

............. ****

........... * *** ***
.......... ............ **
...........ý : : : * * * *............ ** *** **
.......................

....................*** ****
........... ....... -- .... *****

*******..................*
******* ** ..............**

FREQUENICY FOR GENERATIONS 904 TO 1203
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0.8423 TO 0.8455
0.8455 TO 0.8488
0.8488 TO 0.8520
0.8520 TO 0.8553
0.8553 TO 0.8585
0.8585 TO 0.8617
0.8617 TO 0.8650
0.8650 TO 0.8682
0.8682 TO 0.8715
0.8715 TO 0.8747
0.8747 TO 0.8780
0.8780 TO 0.8812
0.8812 TO 0.8845
0.8845 TO 0.8877
0.8877 TO 0.8910
0.8910 TO 0.8942
0.8942 TO 0.8975
0.8975 TO 0.9007
0.9007 TO 0.9040
0.9040 TO 0.9072
0.9072 TO 0.9105
0.9105 TO 0.9137
0.9137 TO 091869
0.9169 TO 0.9202
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6.6.17 SLOWPOKE Fuel MCNP Input

This section contains sample input files from the evaluation of SLOWPOKE fuel elements in the
LWT cask. The input files are shown in Figures 6.6.17-1 and 6.6.17-2.
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Figure 6.6.17-1 Maximum Reactivity Input for Undamaged SLOWPOKE Fuel
1AC-LWT Cask - Accid ent Transport Conditions

C SlowPoke Fuel - Fuel in Aluminum Tubes
C Fuel Assembly Cells
1 1 1.4570 -1 -2 u-8 $ Fuel Meat

-4 2 -3 u-8 $ Clad-2 - U=- Tup Cap
4 7 - n.701 -5 -2 u=8 $ Bottom Cap
5 3 -0.9'2 65 6'2 43 #4 u=8 $ Outside Rod

-anister Re ated Cells
Aluminum Tubes - Ceterered

31 3 30.99 -31 u=7 $ Tube ID
5 -2.7600 -32 +31 u=7 $ Tube OD

33 3 -0.9q82 32 u=7 $ Outside Tube
c- Tube urruy
41 3 -0.666 2 -33 -34 -35 +36 $ Tube Array

trcl=(O C 0.635) lat=l u=- fill=-3:3 -3:3 6:6
6 6 6 A 6 6 6
6 7 7 7 7 7 6
67 7 7 7 6

07 7 7 7 7

6 7 7 7 7 7 6
r6 G 6 6 6 6 6

01 5 -2.7000 -38 -37 u=5 $ Base Plate for Array
12 3 -6.6992 -41 fill=8 te1 = -2.6834 2.6834 0.6351 u-5 $ Fuel Rod I
53 like 5 but fill=8 trcl = -1.1134 2.6631 0.6351 ) u-5 $ Fuel PC
54 like 52 but fill=8 trcl = 0.0000 2.7429 0.6351 u-S $ Fuel Por
55 like 52 but fill-8 trcl = 1.4134 2.6834 0.6351 ) u=5 $ Fuel Rod
5C. like 52 but fill-8 trcl - 2.6834 2.6834 0.6351 ) u=5 $ Fuel Rod
57 like 5 but fill-8 trcl - -2.6134 1.4134 0.6351 ) u-5 I Fuel Re

S ie but fill=8 trcl - -1.4134 1.4134 0.6351 1 u-S $ Fuel P
56 like S but fill-8 trcl - 0.0000 1.4729 0.6351 ) u=5 $ Fuel Roe
60 like 52 but fill-8 trcl - 1.4134 1.4134 0.6351 ) u-5 $ Fuel Rod
61 luke 5 but fill-8 trcl - 2.6834 1.4134 0.6351 ) u-5 $ Fuel Rod
62 like 50 but fill-8 tre - -2.7429 0.0,000 0.6351 ) u-5 $ Fuel Re
53 like -2 but fillS te- -c -1.4726 6.6000 0.6351 u-= $ Fuel Pt
64 like 52 but fill-8 ter -I 0.6000 0.0000 0.6351 u-5 $ Fuel Rot
C5 like 5 but fill=8 trc - 1.4729 0.0000 0.6351 1 u=5 $ Fuel Rod
6- like 5' but fill-8 trc - 2.7429 0.0000 0.6351 C u-5 $ Fuel Rot
67 like but fill-8 trcl -2.6834 -1.4134 0.6351 u-S $ Fuel P
6q like 6- but fill=8 Ccl - -1.4134 -1.4134 0.6301 u=5 $ Fuel 1
C9 like 5 but full-8 trcl - 0.0000 -1.4726q .6351 1 u-5 $ FuelP R.
70 like 52 but full=8 trcl - 1.4134 -1.4134 0.6351 ) u-5 $ Fuel RC
71 like 5' but fill-S tcl - 2.6834 -1.4134 0.6351 ) u-5 $ Fuel PR
72 p ike 50 but Cull-8 trcl ( -2.6834 -2.6834 0.635 1 u=5 $ Fuel R
73 like but fill=8 trcl - -1.4134 -2.6384 0.6351 u-5 $ Fuel F
71 like 52 but fill-8 trcl - 0.0000 -2.7420 0.635 1 u-5 $ Fuel RB
75 -8 il-S trcl - 1.4134 -2.6834 0.635 1 u=5 $ Fuel Rc
7C like 50 but fill-S trcl - 2.6834 -2.6634 0.6351 ) u-S $ Fuel Sc
77 3 -6.9q02 -38 .37

452 653 654 655 656 657 058 #59 606 661 063 663 064 665
#660 07 #66 6G6 670 671 #72 #73 674 #75 676
fi11-i u=5 $ Tube Array Arround Fuel Rods

76 3 -0.6982 +38 u-S S Tube Array Exterior
c Canister for four tube arrays
61 5 -2. 7,8 -70 _ +39 u=4 $ Can Base and Shell

3 - -6.6902 -3j rfll=5 trcl - ( 0.0000 0.0 (10 6.9652 u=4 1 Tube A
E3 like e2 but fill-5 trcl - (0.00 0.0000 . 2.0953 I u-4 $ Tube As
64 like 82 but fill-S Cccl -1 0.0000 0.0000 49.2252 1 u=4 = Tube As
66 like E2 but fill=5 trcl - 1 6.0000 0.000n 73.3552 ) u=4 0 Tube As
66 3 -6.6902 -39 #82 683 6#4 685 u-4 $ Canister Cavity

4-.601 46 u-4 I Canister Exterior
C-es - MTR 7 Elemeet Basket
91 6 -7.9400 -91 +94 +95 +96 +97 +98 +99 +100 u-j $ Base plate

r. -7.1460 -62 0101 0105 u=3 $ Support plate
93 -7.6406 -93 0101 +105 u-3 $ Support plate
4 0-7.24,6 -161 +16C2 #91 #92 693 u=3 $ Center column

95 6 -7.64u -163 691 692 #93 u=3 $ Center divider upper
96 6 -7.6460 -104 691 692 693 u=3 $ Center divider lower
-7 6 -7.6400 -105 +106 +101 691 592 693 u=3 $ Small side
qz C -7.9400 -167 #91 692 #93 u-3 $ Left divider

r. -7.6400 -166 #91 662 #93 u=3 $ Right divider
64 -. U00 1 691 602 693 664 695 59k 697 698 669 u-3 $ Cask Cuvi

C fells - Basket Cell Opening
161 4 -6.6001 -151 fill=4 trc - { -6.3503 4.5222 1.2700 I u-= $ UL
152 like 151 but trcl - I -9.3003 -4.0223 1.2700 L u=2 S Lt
162 luke 101 but trcl 6.3 203 4.5223 1.2706 u- U I P.
1 like 101 c ut tccl - 96.3503 -1.5221 1.2766 1 5-2 $ LR
155 4 -0. 01)01 6151 152 6153 6154 ill-3 u=- S Basket Materials

od 2
d3

d4
d5

:d 6
'd 7

10

I 10

d 13
d 14
d 15

sod 16

:d 18
:d 19
:d 20
sod 21
sod 32

d 23
.d 24

•d 25

us.., I
sy

sy 3
,ssy 4

ty Material

C Cells - LWT Cavity
04 -0. 0001 -01

I0 , -A. (00! -20
1r12 0 4 I i

'4 4 - Q.Uf01 -' 4
1 00601 4201
C 'ells LWT Cask A `.
63 7 -11.44 -3 4

•ij 4 - .i'rH]1 -3''3

C -7. e400 -301
E0 -7.69400 -301I
G -7-.4:'n -305

r6 r 47. )400 -307

7 311. 4 r0

fill=3 1 0.0000 0.0000 3.8100 C u=1
fll=-3 ( 0.0000 0.6000 115.5700 ) u=l
fill- 66=2 60.0 0..000 227.3300 1 u=1
fill-2 ( 6.0666 0.0000 339.0000 ) u=l

#202 R203 6204 u-I
ident Conditions

$ BotPb
fill=- I Cavity
+304 $ Bottom
+'302 +30)6 +309 +303 S OuterShell
4308 +363 0 InnerohellTaper
+303 $ InveSkhell
+307 $ Lead
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308 7 -11.344 -306 +305 +30e $ LeadTaper
36C9 6 -3:)9 +3110 $ Leadlap

310 9 -0. 0'i'T + 3:1 -310 S Gap To R.eflector
311 0 +31u Outside

C Fuel Assembly Surfaces
1 CE 6.3116 $ Fuel Meat
2 6Z 0.4150 S Lower Meat Elevation

P7 322.4150 $ Upper Meat Elevation
4 C ' 0.2629 2 Clao
5 PCC 0. 000 0.000 0. 0000 0.01000 0.0000 22.8300 0.3051 $ Rod Outline
C Canister Surfaces
, Alumsinu Tubes
31 CZ 0.5000 $ Tube ID
3 0 C . 6350 $ Tube OD
33 P. 0. 6350
34 P"' -0. 635U
35 Pi 0. 6350
36 PY -0.6350 S Tube Pitch Boe
c Tube array base and outer envelope
37 PZ 0.6351 $ Base Plate Top Elevation
38 P0P -3.1750 3.1750 -3.1750 3.1750 0.0000 24.1300 $ Tube Contauner
c Canister for four tube arrays
39 P0P -3.5500 3.5560 -3.5560 3.5060 0.09652 100.1776 $ Can Cavity

40 PEP -4.1910 4.1910 -4.1910 4.1910 0.0000 101.1428 $ Can Outer
41 FCC 0.0000 0.0000 0. 0000 ',.0000 0.0000 22.8300 0.3050 $ Rod Outline
C Surfaces - MTR 7 Element Basket
91 RCC 0.00 000 .0060 0. 0.0000 0.6000 1.2700 16.8466 $ ease plate
92 RCC 0.0000 0.0000 52.0700 0.0000 0.0000 1.2700 16.8466 $ Support plate
93 RCC 0.0000 0.o0060 1n4.14016 0.0000 0.0000 1.2700 16.8466 $ Support plate
94 CZ 1.176) $ Hole CC
95 C/Z 0.0000 9.5250 1.2700 $ Hole UC
96 C/Z 0.0000 -9.5250 1.2700 $ HRie LC
97 C/Z -9.5250 4.6900 1.2700 $ Hole UL
98 C/I -6.0250 -4.6990 1.2700 $ Hole LL
98 C/Z 9.5250 4.6990 1.2700 $ Hole 1.U

100 C/Z 9.5250 -4.6990 1.2706 $ Hole LR
101 6PP -5.1664 5.16634 -14.69319 14.6930 1.17011 11.7600 $ Center column outer
102 lo 6 -4.3067 4.3667 -13.90032 3.6003 1.2700 111.76o0 $ Center column inner
103 PEP -4.1667 4.3667 4.3688 5.1626 1.2700 111.7600 $ Center divider upper
104 RPP -4.3667 4.3667 -5.1636 -4.3688 1.2700 111.7600 0 Center divider lower
105 PEP -14.1986 14.1966 -9.3596 9.3599 1.2700 111.7600 0 scull uide cater
106 RPP -13.8q38 13.8938 -9.6'551 9.0551 1.1700 111.760)0 $ Smail side inner
107 PP6 -13.8938 -5.1604 -0.3175 0.3175 1.2700 111.7600 $ Left divider
168 PEP 5.1604 13.8038 -0.3175 0.3175 1.2700 111.7600 $ Right devider
C Surfaces - Basket Cell Opening
151 P0P -4.1909 4.1911 -4.1909 4.1911 1.2700 111.7600 $ Opening in Basket
C Surfaces - LWT Cavity
301 6CC 0.0000 0.0000 3.0106 0. 0000 6.060 111.7600 16.8467 $ Basket
202 RCC 0.60000 U. 0000 115.5700 0.O600 0.0006 111.7600 16.8467 $ Basket
303 RCC O.O600 0.0000 227.3300 0.0000 0.0000 111.7600 16.8467 $ Basket
204 60 CC 0 . n100 0.6600 309. 09916 0.06 6. 6600 111.7600 16.8467 $ Basket
C Surfaces - LWT Cask Accident Csndstsiues
301 0CC 6.0600 0.0000 -26.)676 0.0000 0.0000 507.3650 36.51R9 $ Lut
360 BCC 0.0000 0. 0600 -26.6706 0.. 000 0.6000 26. 6700 36.5189 $ Bottom

303 PCC 0. 006 6.660 0 0. r , ..30o n. 0,0636 452.1200 1_.9803 $ Cavuty
304 RCC 0.0000 6.6000 -17.7806 0.0000 6.0006 7.6200 26.3525 $ Bottom gaema shield
305 BCC 0.0000 0.06000 .0.0060 0.0000 0.0000 444.5000 20.1740 $ Lead id - taper
306 0CC 0.0000 0 0.0 000 C6.(I000 6).6606 444.5000 31.5976 $ Lead od - taper
307 RCC 0.6I303I 06.6006o,) 13.8176 0.-0')0 t.0,0iU 416.8648 18.5103 0 Lead ad
308 PCC 0.0o.00 0.6000 1 .8176 0.0000 0.0060 416.8648 33.3271 $ Lead od
309 RCC 0.U000 0.L000 13.817k 0.0000 0.0000 416.8648 33.464t $ Lead gap
'310 RCC 0.6066 0.0000 -27.1706 6.0669 0.0000 508.3650 37.0189 $ Custainer

C Materials List
C

C - U-AI
1i 92935 -2. r400E-ul

91236 -1. 306'1E-62
33017 -7. 23061E-:1

C Alumiinum / Clad
e2 13027 -1.0
C Canister Water
e3 1061 6. 6667E-01 8016 3.13333E-01
mt3 lwtr.Ol

C Cask Cavity Water
m4 101 6.6k67E-01 P1i k 3.2333E-61
rt4 lwtr.Ol
C Aluminum
vS 13617 -1.90

C Stainless Steel 3L4
o6 26000 -0.695 24060 -0. 190 08600 -0.4 95

25055 -0.626
C Lead
.7 62000 -1.0
C Aluminum Honeycomb Impact Limiter

I6 13027 -1 .0
C Water/Glycul - Cask Oeution Seild

mlO I1010 -2 . 03951E-01 8016 -6.75619E-01 6000 -2.20730E-01
C Cask Exterior (Water at Various Densities)
n,s 1001 6.C" 7E-0 1 1 r I.353 '6E-r1
ret

9  
Mwtr.01

C
C Cell Importanes

m06:n 1 
7

3r C

c
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c Criticality Controls

kcode 2000 1. 00 30 530
c

c Source Distribution for Initial Generation
SIEF P-EL= 20I : E'4 : D0:C0:E'7 :-I

ERG= D1
POS= 0).0000 10.00 0.4150
PAD-= ID2

S':S= 0. 0i0 0. n00 1.00]
EX:-T= L,3

- Neutron Source Energy Source Distribution
f SF1

-3
C - Unifore Radial Distribution in Fuel Rod
4 SI2 SP2

0.0(100 -21
1.2110 1

C - Aial Source Profile
0 S13 SF3

0 0.0
22 1.0

C - Tao Baskets With Fuel in Cask
0 S14 S24

1 d
203 1
204 1

C - Four Openings in Basket with Fuel

S SI5 SP5
1 d

151 1
152 1

153 1

154 1
C - Four Tube Arrays per Canister

S16 SP6
i d

02 1
83 1
04 1
85 1

C - 25 Fuel Rods
SI'7 SP7

I d
52 1
53 1
54 1
55 1
50 1
57 1
58 1
59 1
60 1

61 1
62 1
63 1
64 1
65 1
61 1
67 1
68 1
69 1
70 1

71 1
72 1
73 1
74 1
75 1
76 1

C Print Control
prdmp -30 -60 I
print
C Random Number Generator
read gen=2 I.0073EF+13 ntride=l52917 hsst=
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Figure 6.6.17-2 Maximum Reactivity Input for Damaged SLOWPOKE Fuel
NAC-LWT Cask - Accident Transport Conditions
C Slowpoke Fuel - Fuel in AlD-inum Tubes
C Caniuter Related Cells
c Aluminum Tubes - Centerered
31 1 -1. 2795 -31 _-7 3 Tube ID
32 5 -2.7000 -32 -71 u=

7  
$ Tube OP

33 1 -1.2795 32 a-7 $ Outside Tube
c Tube array
41 1 -1.2795 -33 -34 -35 +36 S Tube Array

trcl=(O 0 0.635) lat=l u=6 fill--3:3 -3:3 0:0
r 6C66 .6

6. 7 7 -7 7 7 6
6 7 7 7 7 7 6
C6 7 7 7 7 7 C6

6 7 7 7 7 7 6
6 7 7 7 7 7 6

C C 6 6 6 9 9
51 5 -2.7000 -38 -37 u=5 $ Base Plate for Array
52 1 -1.2795 -38 +37

fill=6 u=5 $ Tube Array Arround Fuel Rods
53 1 -1.2795 +38 u=5 $ Tube Array Exteruor
c Canister for four tube arrays
e1 5 -2.7000 -40 +39 u=4 $ Can Base and Shell
82 1 -1.2795 -38 fill-= :rcl = ( 0.0000 0.0000 0.9652 u a=4 $ Tube Assy 1
83 like 92 but 9111=5 trcl = ( 0.00O 0.O0009 25.0952 7 u-4 $ Tube Assy 2
84 like 82 but full-5 trcl = ( 0.0090 0.000C 49.2252 7 u-4 $ Tube Assy 3
85 like b2 but fill=5 trcl ( ' 0.0000 0.0000 73.3552 ) u-4 $ Tube Assy 4
86 1 -1.2795 -39 #82 883 484 885 u=4 $ Canister Cavity
87 4 -0.0001 40 u-4 $ Canister Exterior
C Cells - MTR 7 Element Basket
91 6 -7.9400 -91 +94 +95 +96 +97 +98 +99 +100 u=3 $ Base plate
97 6 -7.9400 -92 +101 +11S5 u=3 $ Support plate
93 6 -7.9400 -93 +011 +10)5 u=3 $ Support plate
904 -7.9400 -101 +]02 901 92 893 u-3 $ Center uolumn
95 G -7.9400 -103 991 #92 093 u=- $ Center divider upper
96 6 -7.9400 -104 #991 92 893 u=3 $ Center divider lower
97 6 -7.9400 -105 +106 +101 891 #92 993 u-3 S Small side
98 6 -7.9400 -107 #91 912 #93 u=3 $ Left divider
99 6 -7.9400 -10891 992 f90 u=3 $ Right divider
100 4 -0.0006 991 882 893 #94 #95 096 897 898 899 u-3 $ Cask Cavity Material
C CelIn - Basket Cell Opening
151 4 -0.0001 -151 fill-4 trcl = ( -9.3503 4.5222 1.2700 7 u=2 S UL
152 like 151 but tril - ( -9.3503 -4.5222 1.2700 7 u- $ LL
153 like 151 but trcl - 9.3503 4.5222 1.1705i u=2 u 9.
154 like 151 but tral - 9.3503 -L.5222 1.1700 7 a-? 1 L8

155 4 -0.0001 #151 9152 #153 8154 fill=3 u=2 $ Basket Muterials
C Cells - LWT Cavity
201 4 -o.0001 -201 fill- 7 0.0000 0.0000 3.8100 7 u=l
202 4 -(.0001 -202 fill- - 0.0000 0.0000 115.5700 7 u-l
203 4 -0.0001 -203 fill=; 0.0000 0.00010 227.3300 7 u-I
204 4 -0.0001 -204 till- 0.0000 0.0000 339.0900 ) u=1
205 4 -0.0001 8201 8-02 9 03 4204 u-1

C Cells - LWT Cask Accident ,-ondutions
301 7 -11.344 -304 1 ButPb
302 4 -0.0001 -303 fill= S Cavity
303 6 7.9400 -302 +304 $ Bottom

304 9 -7.9400 -301 +30- +306 +300 +303 $ OuterShell
305 6 -7.9400 -305 +308 +303 $ InnerShellTaper
308 6 -7.9400 -307 +307 S InnerShell
307 7 -11.344 -308 +307 $ Lead

308 7 -11.344 -306 +30, +308 $ LeadTaper
309 0 -309 +300 S LeadGap
310 9 -0.0001 +301 -310 $ Gap To Reflector
311 0, -310 S Outside

C Canister Surfaces
c Aloninum Tubes
31 CZ 0.5080 $ Tube ID
32 CZ 0. 350 $ Tube GO
33 PB 0.0350
34 P` -0. 6350
35 P9 0.9350
39 PY -0.9350 $ Tube Pitch Boe
c Tube array base and cuter envelope
77 82 0.9351 Base Plate Top Elevation
38 EPP -3.1750 3.1750 -1.1750 3.1750 1].0000 24.1306 1 Tube Cortainer
c Canister for four tube arrays
39 .PP -3.5560 3.5560 -3.5560 3.5050 0 .9.52 100.177r S Can Cavity
40 0PP -4.1910 4.1910 -4.1910 4.1910 0n.0000 101.1428 $ Can Outer
41 9,C'C 0.0000 0.0000 0.0000 0.0000 0.0000 22.8300 0.3050 1 Rod Outline
C Surauces - MT9 7 Element Basket
91 9CC 0.00]J00 000 0.9 0.0000 0.0000 0.0000 1.2700 16.8490 Ease plate
92 9CC 0.0000 0.0900 52.0700 0.0000 0.0000 1.1700 19.0491 1 Support place

F3 9CC 0.r'000o 0.00r0 1014 .1400 C0.0000 0.i0000 1.2700 19.0406 1 Support plate
94 CZ 1.2700 1 Hole CC
05 C/7 .0000 9.5250 1.-2700 $ Hole IC
99 C/Z 0.0000 -9.52507 1.2700 $ Hole LC
07 C/Z -9.9/90 4.I990 1.2700 $ Hole UL

98 C/I -9.5250 -4.699 5.2700 5 Hole LL
99 C/c 9.5250 4.6990 1.2700 5 Hole UP.
100 C/Z -. 5250 -4.1900 1.2700 $ Hole L9

101 .F'P -5. 19.04 5.1104 -14.9939 14.6939 5.2700 111.7900 S Center coluni outer
102 F9P9 -4.36,7 4.7607 -13.9002 13.9002 1.2700 111.7900 0 Center co u-, iaer,
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103 RP8 -I.3667 4.3667 4.368! 5.1626 1.7006 111.7600 $ Center divider upper
10'4 8PP -1.3667 4.3667 -5.1626 -4.3686 1.2706 111.7606 $ Center ds -der lower
105 8PP -14.1986 I4.1986 -9.3599 9.3599 1.270 111.7600 $ SBal side voter
106 RPP -13.8938 13.993d -9.6551 9.0551 1.2760 111.7660 $ Seall side inner
1t7 68? -13.8936 -5.16c64 -0.3175 0.3175 1.270( 111.7600 5 Left divider
108 P8P 5.1604 13.0933 -6.3175 0.3175 1 _770u 111.760'[0 2 Right divider
C Surfaces - Basket Cell COpeln'3
1'1 8PP -4.190 4.1911 -4.2900 4.1911 1.27,0 111.7600 $ Opening in Basket

C Surfaces - LWT Cavity
201 RCC C. 04010 0.0000 x.1n00 0. 0001 6. Oi'00 111.7660 16.O407 S Basket
202 RCC 0. 0000 0.0000 115 57410 0.0,00 0.6009 111.7600 16.6167 $ Basket
203 RCC 0. 0000 0.000 2-7 3306 0.0000 0.000 111.7600 16.E467 $ Basket
204 ECC 0.0000 0.0000 339 0900 0.0009 0.0000 111.7600 16.6867 $ Basket
C Surfaces - LWT Cask Acident Conditions
301 RCC 0000 0.0000 26. 6700 0.0000 0.0000 507.3650 3,.5189 $ Lwt
302 RCC 00 6. 0000 0.000 -'k6700 0. 00C06 0.01000 26. 6700 36. 5169 $ Bottom
303 RCC 6. 0000 6. , 0000 O.''000 0.66000f, '0 00 452.1200 16.9063 $ Cavity
304 PCC 6.0006 0.0000 -17.780 0.'00[0.0000 7.6206 26.3521 $ Botton guar)a skueld
305 PCC 0.0000 0.0000 0., 0,0 0.60600 0.0000 444.5606 20.1740 $ Lead id - taper
306 PCC 0.0000 0 0 0.00 0.0000 0 . C0 .0000) 444.50(0 31.5976 $ Lead od - taper
307 RCC 0.0000 0.0000 13.8176 0.0000 0.0000 416.8648 10.9103 5 Lead id
308 0CC 0.0000 0.0000 13.8176 0.0000 0.0000 41.9648 33.3 -71 $ Lead od
309 RCC 0.0000 0.0006 13.8176 0.0000 .000 416.6646 33.4045 S Lead gap
.310 RCC 0.0000 0.0000 -27. 1700 0.0000 0.0000 508.3650 37.0189 S Container

C
C Materials List
C
C - U-Al H20
ml 92235 -5.7000E-02 1001 -7.5000E-02

92238 -3. 0000-O3 0016 -6.0400E-01
13027 -2.6100-01

C Aluminum / Clad
m2 13027 -1.0
C Canister Water
m3 I001 6. 6667E-01 8016 3.3333E-01
mt3 lwtr.•=I
C Cask' avity Water
m4 101l 6.6667E-01 8016 3.3333E-01
mt4 Iwtr.Ol

C Aluminum
m5 13027 -1.0
C Stainless Steel 304
m6 26000 -0.695 24000 -0.190 28000 -0.095

25055 -0.020
C Lead
m7 82000 -1.0
C Alumsnuam Honeycomb Impact Limiter

ad 13 1027 -1.0
C Water/Glycol - Cask Neutron Shield
ml0 1001 -I.03651E-01 8016 -6.75619E-01 6600 -2. 20730E-01
C Cask Exterior (Water at Various Densities)
n9 1001 6.6667E-01 8010 3.3333E-01
mn9 lwtr.0I
C
C Cell Importances
imp:n 1 43r 0
c
c Criticality Controls
c
kn-ode 2000 1.00 30 530
c
c Source Distribution for Initial Generation
SDEF CEL= 302:D4:D5:D6

ERG= D1
POS= 0.0000 0.00 0[,.4150
FAD- E2
A':: 6.00 0. 00 1. 0
tXT- D3

C - Beutron Source Energy Source Distribution
S2 1

-3
C - Unuform Radial Dustribution in Fuel Rod
6 S12 S82

0.6000 -21
2.5560 1

C - k-,ial Source Profile
P S13 2P3

60.0
106 1.0

C - Two Baskets With Fuel in Cask
6 S14 SP4

1 d
203 1
204 1

C - Fear Openungs in Basket with Fuel

6 015 SP85
1 d

151 1
152 1
153 1
154 1

C - Four Tube Arrays per Canister
S16 SP6

1 d
82 1
63 1
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84 1
85 1

Print Control
prdrp -30 -60 1 2
print
C Random Number Generator
rand qen=2 1.90735Ei13 strade-15291

7
hist-

November 2014

NAC International 6.6.17-7



NAC-LWT Cask SAR November 2014
Revision 42

Table of Contents

7 O PERA TIN G PRO C ED U RES ............................................................................. 7.1-1
7.1 Procedures for Loading Packages ......................................................................... 7.1-2

7.1.1 Procedures for Wet Loading of LWR Fuel Assemblies and Canistered
L W R F uel R od s .................................................................................................... 7.1-3

7.1.2 Procedures for Dry Loading of M etallic Fuel ....................................................... 7.1-7
7.1.3 Procedures for Loading Metallic Fuel and Filters Containing Severely

Damaged Metallic Fuel into Damaged Fuel Canisters ....................................... 7.1-10
7.1.4 Procedures for Dry Loading of DIDO, Spiral, MOATA and MTR Fuel

Elements in Basket Modules into the NAC-LWT Cask ..................................... 7.1-12
7.1.5 MTR General and Preferential Loading Procedures ........................................... 7.1-17
7.1.6 Procedure for Dry Loading of TRIGA Fuel Basket Modules and GA IFM

M odules into the N A C-LW T Cask ..................................................................... 7.1-35
7.1.7 Procedure for Loading TRIGA Damaged Fuel or Fuel Debris into a

TRIGA Sealed Damaged Fuel Can (DFC) ......................................................... 7.1-40
7.1.8 Procedure for Wet Loading of PWR/BWR Fuel Rods or TPBARs into the

PW R/B W R Transport Canister ........................................................................... 7.1-41
7.1.9 Procedure for Wet Loading of TPBAR Consolidation Canister or

PWR/BWR Rod Transport Canister into the NAC-LWT Cask .......................... 7.1-43
7.1.10 Procedure for the Dry Loading of PULSTAR Fuel Into the NAC-LWT

C ask .............................................................................................................. . . 7 .1-4 6
7.1.11 Procedure for Dry Loading of TPBAR Waste Container ................................... 7.1-50
7.1 .12 Procedure for Wet Loading PWR MOX Fuel Rods in a Transport Canister

Into the N A C -L W T C ask .................................................................................... 7.1-52
7.1.13 Procedures for Dry Loading of MTR-28 Basket Modules Containing

SLOWPOKE Fuel Canisters into the NAC-LWT Cask ..................................... 7.1-56
7.1.14 Procedure for the Dry Loading of NRU/NRX Fuel Into the NAC-LWT

C ask .............................................................................................................. . . 7 .1-61
7.1.15 Procedure for Loading AECL SLOWPOKE Fuel Rod Contents Into the

SLO W PO K E Fuel C anister. ............................................................................... 7.1-65
7.2 Procedures for U nloading Package ....................................................................... 7.2-1

7.2.1 Procedures for Wet Unloading of LWR Fuel and PWR, PWR MOX and
BW R Fuel Rods in Transport Canisters ................................................................ 7.2-1

7.2.2 Procedures for W et Unloading of M etallic Fuel ................................................... 7.2-3
7.2.3 Procedure for Wet Unloading of MTR, TRIGA, DIDO, ANSTO,

PULSTAR, or SLOWPOKE Fuel Basket Contents ............................................. 7.2-5
7.2.4 Procedure for Dry Unloading of MTR, TRIGA, DIDO, ANSTO,

PULSTAR, SLOWPOKE, or NRU/NRX Fuel Contents ..................................... 7.2-8
7.2.5 Procedure for Dry Unloading of TPBAR Contents .............................................. 7.2-9
7.2.6 Procedure for Dry Unloading of PWR/BWR/MOX Fuel Rod Contents ............ 7.2-11

NAC International 7-i



NAC-LWT Cask SAR
Revision 42

November 2014

List of Figures

Figure 7.1-1
Figure 7.1-2

Figure 7.1-3

Figure 7.1-4

Figure 7.1-5

Figure 7.1-6

Figure 7.1-7

Figure 7.1-8

Figure 7.1-9

Figure 7.1 -10

Figure 7.1-11

Figure 7.1-12

Figure 7.1-13

MTR Fuel Basket Module Loading Pattern (Top View) .......................... 7.1-23
LEU MTR Fuel Basket Loading Guidelines for 30 W Uniform
Loading - M axim um 470 gram s 235U ....................................................... 7.1-24
MEU MTR Fuel Basket Loading Guidelines for 30 W Uniform
Loading ... .. ................................ ................................... ...... 7.1-25
HEU MTR Fuel Basket Loading Guidelines for 30 W Uniform
Loading - M aximum 380 gramns 235U ....................................................... 7.1-26
HEU MTR Fuel Basket Loading Guidelines for 30 W Uniform
Loading - M aximum 460 gramis 235U ....................................................... 7.1-27
HEU MTR Fuel Basket Loading Guidelines for Preferential
Loading - M axim um 380 gramns 235U ....................................................... 7.1-28
HEU MTR Fuel Basket Loading Guidelines for Preferential
Loading - M axim um 460 grams 235U ............................. . . . . . .. . . . . . . . . .. . . . . . . .. . 7.1-29
DIDO LEU Cooling Time vs. Fuel Burnup Basket Module Loading
G uidelines for Uniform Loading .............................................................. 7.1-30
DIDO MEU Cooling Time vs. Fuel Burnup Basket Module
Loading Guidelines for Uniform Loading ................................................ 7.1-31
DIDO HEU Cooling Time vs. Fuel Bumrup Basket Module Loading
G uidelines for Uniform Loading .............................................................. 7.1-32
Bounding DIDO Element Minimum Cool Time vs. wt % 2 35U

D ep letio n ................................................................................................... 7 .1-3 3
LEU MTR Fuel Basket Loading Guidelines for 30 W Uniform
Loading - M axim um 640 gram s 23 U ........................................................ 7.1-33
LEU MTR Fuel Basket Loading Guidelines for 40 W Preferential
Loading - M axim um 490 gram s 235U ........................................................ 7.1-34

NAC International 7-ii



NAC-LWT Cask SAR November 2014
Revision 42

7 OPERATING PROCEDURES

This chapter describes the generic operating procedures for loading, unloading and preparing the

NAC-LWT package for transport. These procedures shall be implemented to ensure the package

is used in accordance with Certificate of Compliance (CoC) No. 9225 for the NAC-LWT

packaging.

These procedures are based on generic site conditions and assume that the package arrives at the

handling site with the appropriate internals installed in the cask. Additional operations and/or

modifications (i.e., sequence of operations, use of parallel operations, etc.) to these procedures to

address site-specific conditions may be required for each user's facility. These additional

operations and/or modifications will be documented in site-specific procedures.

In addition, site-specific procedures may incorporate signoffs for activities or operational

sequences as they are performed. Oversight organizations, such as Quality Assurance or Quality

Control, may participate in certain package handling operations. The use of signoffs can assist

the user in assuring that critical steps are not overlooked, that the package is handled in

accordance with the CoC and Safety Analysis Report (SAR), and that appropriate records are

retained as required by 10 CFR 71.91.

The NAC-LWT package is designed and certified to transport numerous fissile and radioactive

contents, as described in the CoC, as a Type B(U)F-96 package. Certain radioactive contents, as

described in the CoC, are required to be transported in a NAC-LWT assembled and tested in a

leaktight containment configuration. The leaktight containment can be provided by either the

Alernate port cover design with a Viton O-ring seal or by the Alternate B port cover design with

a metallic seal.

The NAC-LWT is also certified for the transport of Tritium Producing Burnable Absorber Rod

(TPBAR) contents, as described in the CoC, as a Type B(M)-96 package. NAC-LWT cask units

designated for the transport of TPBAR contents require both leaktight containment and a high-

pressure capable containment barrier. NAC-LWT casks for the leaktight transport of TPBAR

contents shall be configured with Alternate B vent and drain port covers in accordance with the

license drawings, and subjected to the additional hydrostatic test per the requirements of Section

8.1.2.

Loaded shipments received at U.S. Department of Energy (DOE) facilities shall be receipt

surveyed and monitored in accordance with DOE regulations. As required, the shipper will be

notified of any survey or shipping discrepancy and the shipper will ensure appropriate regulatory

notifications are completed.

NAC International 7.1-1



NAC-LWT Cask SAR November 2014
Revision 42

When the package is handled in accordance with the procedures provided herein, and is loaded

within the conditions of the CoC and the SAR, the resulting occupational exposures will be

maintained as low as reasonably achievable (ALARA), as required by 1 0 CFR 20.

7.1 Procedures for Loading Packages

For the shipment of loaded packages, the cavity shall be dry, the contents and nameplate package

identification, corresponding to the contents, shall be verified as correct, and the other applicable

conditions of the Certificate of Compliance (CoC) shall be verified as met. Site-specific

procedures for dry handling, when required, and loading of fuel assemblies and other authorized
contents will be prepared to incorporate the dry transfer system components required to safely

and efficiently load the NAC-LWT at each loading facility. Dry loading and transfer procedures

are not specifically described in the individual loading procedures due to these facility and

required equipment variations. Content configurations may require spacers, baskets, basket
inserts, canisters, etc., to support and/or control the content geometry during transport. The

transport configurations identifying the specific contents and components required are specified
in the license drawings. Solid, irradiated and contaminated hardware will generally be loaded
wet utilizing the procedure guidance of Section 7.1.1. Alternatively, the solid, irradiated and

contaminated hardware can be loaded dry utilizing dry loading procedures (i.e., per Section

7.1.2) modified to the requirements of the dry loading facilities.

Two port cover designs are available for use. The alternate port cover has an O-ring along the

barrel and a Vitonc' O-ring on the inner end of the port cover. The alternate port cover was
developed to provide a leaktight containment boundary and to facilitate ease of installation. The

second port cover design is the Alternate B port cover that has two face seals on the inner end of

the port cover. The Alternate B port cover was developed to provide a high-pressure and
leaktight containment boundary and is required to be installed for the transport of TPBAR

contents. Both the Alternate and Alternate B port covers provide the capability to establish a
leaktight containment boundary and, therefore, the two port cover designs can be used

interchangeably for authorized contents not requiring a high-pressure containment boundary

capability.

The alternate port cover bolts are torqued to 100 ± 10 inch-pounds. The Alternate B port cover

bolts are torqued to 285 ± 15 inch-pounds to ensure compression of the metallic containment
O-ring seal.

As required for the specific contents, applicable procedures will specify the use of the Alternate B

port covers. In these loading procedures, the Alternate B port cover helium leakage rate testing is
described. For other content loading procedures, either port cover design can be used. However,

if the Alternate B port covers are used, the metallic O-ring seal will be replaced for each
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transport following component removal and the helium maintenance leakage rate test is required

to be performed.

For cask loading operations performed under water or when water is introduced into the cask

cavity, the cask cavity is required to be blown down to remove the cavity water, vacuum dried,
verified as dry, and helium backfilled prior to final closure and leakage testing. The cavity is

vacuum dried by attaching a vacuum pump to the vent and/or drain port and evacuating the

cavity to a pressure of less than 10 torr ( 13 mbar), and continuing to vacuum pump for an

additional 15 minutes. If the cavity pressure rise is less than 5 torr (6.7 mbar) during a 10-minute

isolation and hold period, there is no free water in the cavity and the cask cavity is verified as

dry. Final containment closure and leakage testing operations in preparation for transport can

proceed. If the pressure rise is >5 torr (6.7 mbar), the vacuum drying will be continued until the

dryness verification criteria are met. The successful performance of the dryness verification and

backfilling the cavity with helium ensures that there is no free water in the cavity and oxidation

of the cask's contents is precluded. When the cask is loaded in a dry cell or under other

conditions where no water is introduced into the cask cavity, the procedure sequences for cavity

blow down, vacuum drying and dryness verification can be eliminated and the loading sequence

can proceed directly to final closure, containment boundary leakage testing and helium backfill

operations.

O 7.1.1 Procedures for Wet Loadinq of LWR Fuel Assemblies and Canistered

LWR Fuel Rods

The procedures for wet loading the NAC-LWT with LWR fuel are as follows:

1. Perform a receipt inspection of the empty cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an ISO container is used, it may be removed from the trailer and
secured in the unloading area.

3. Remove the personnel barrier or the roof and roof cross-members from the ISO
container.

Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Perform a Health Physics survey of the cask and adjacent surfaces of the trailer.

Note: A receiving survey of the cask and transporter must be performed as soon as
practicable after arrival at the site to assure compliance with 10 CFR 20, 10
CFR 71.87(i) and 10 CFR 71.47, and to assure timely reporting of any
reportable noncompliance.
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5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.

7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.

8. Place the cask in the cask preparation area or other designated location. Disengage the
lifting yoke. Clean cask surfaces of road dirt as required for entry into the spent fuel
pool.

9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage.

10. Remove the vent and drain valve port covers. Prior to reinstallation of the port covers,
carefully inspect the valve port cover O-ring seals and, if the O-rings show any
damage, replace them with approved spares. Ensure that the replacement O-rings are
properly installed and seated. Visually inspect the valved quick-disconnect nipples
and replace them, if necessary.

Note: For Alternate B port covers, replace the metallic O-ring with an approved
spare prior to reinstallation.

11. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspect the Teflon O-ring seal in the underside of the closure lid and, if it
shows any damage, replace it. Remove the metallic O-ring and replace it with an
approved spare. Ensure that the replacement O-rings are properly installed and seated.
Inspect the lid bolts and replace any that are damaged.

12. Visually inspect the inner cavity for foreign material or damage. Install or verify the
presence of the proper drain tube and basket assembly.

13. Fill the cask cavity with clean water.

14. Install lift yoke arm guides and remote actuation component on the cask lifting yoke.

15. Engage the cask lifting yoke with the cask lifting trunnions and pick up the cask.
Carefully lower the cask to the bottom of the cask loading area. Rinse the cask
surfaces with clean water to minimize cask surface contamination.

16. Disengage the lifting yoke from the cask and remove the yoke from the pool, if
necessary, to provide fuel loading clearance.

17. Identify the fuel assembly(ies) or canistered LWR fuel rods to be loaded. Verify the
identified materials comply with the content conditions and authorized quantities as
specified in the CoC.

18. Pick up the fuel assembly or transport canister containing individual fuel rods, using
the required grapple system.

Note: See Section 7.1.8 procedures for instructions for loading and preparing PWR or
BWR rods and nonfuel-bearing components in a transport canister.
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19. Position the fuel contents over the cask and carefully lower them into the cask to avoid
damage to the cask sealing surfaces. Confirm that the fuel assembly (or transport
canister and insert, or material container) is fully seated, then release the grapple from
the fuel assembly (or transport canister and insert) and raise the grapple to the full up
position. Repeat this step as necessary to load multiple assemblies or containers (if
required).

20. Position the cask lifting yoke over the cask closure lid. Attach the slings to the closure
lid and cask lifting yoke. Lower the yoke over the cask.

21. Position the closure lid over the cask and slowly lower it into place using the cask and
lid match marks as guides. Visually confirm that the closure lid is seated.

22. Lower the cask handling yoke to slack the closure lid cables. Engage the cask lifting
trunnions with the yoke and begin lifting.

Note: Visually verify the yoke engagement before lifting the cask.

23. Raise the cask until the lid is slightly above the surface of the pool. At the option of the
licensee/user, a number of closure lid bolts (i.e., 4 to 12) may be installed hand tight.

24. Raise the cask clear of the pool, rinsing the yoke and cask with clean water.

25. Transfer the cask to the decontamination pit or other work area. Remove the yoke and
lid lift slings.

26. Install and tighten tile 12 closure lid bolts to 260 + 20 ft-lb in three passes, using the
torque sequence stamped on the closure lid.

27. At the option of the licensee/user, a 25 to 50 gallon clean water flush of the cask cavity
may be performed by connecting a valved, clean water line to the drain valve and a
valved drain line to the vent valve. After the cavity flushing is completed, if performed,
disconnect the water supply and drain lines.

28. Connect a gas supply line to the vent valve and the drain line to the drain valve.

29. Open the nitrogen or helium gas supply valve and pressurize the cask cavity (< 30 psig)
to force any residual water out the drain line. Continue to supply pressurized gas to the
cask for a minimum of five minutes after the last residual free water discharges from the
drain. Remove the drain and gas supply lines and attach a vacuum drying system (VDS)
to the vent.

30. Evacuate the cask cavity to less than or equal to 10 torr (13 mbar) and continue
vacuum pumping for a minimum of 15 minutes.

31. At the end of the vacuum pumping period, isolate the cask cavity from the vacuum
pump and stop the vacuum pump. Monitor the cask cavity pressure for a minimum of
10 minutes. If the pressure rise is less than 5 torr (6.7 mbar), the cavity is verified as dry
of free water. If the pressure rise is >5 torr (6.7 mbar), repeat vacuum drying until the
dryness verification results are satisfactory.

32. Backfill the cask cavity with helium to 0 psig (1 atmosphere, absolute), +1, -0 psi and
disconnect the VDS friom the vent valve.

33. Perform a helium leakage test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the procedural
requirements of Section 8.1.3. 1, Steps 3 through 10.
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34. Install the vent and drain alternate port covers and torque the bolts to 100 ±10 inch-
pounds. 6

35. If an alternate port cover containment O-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of Section 8.1.3.2.2.

36. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port, including a
calibrated pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.

c. Isolate the gas supply and observe the pressure gauge for a minimum of five
minutes.

d. The acceptance criterion for the test is no measurable drop in pressure
during the minimum test time. An acceptable test assures that the minimum
assembly verification leakage test sensitivity is achieved.

Note: Alternate B port covers, if used, require the satisfactory completion of a
helium maintenance leakage rate test. Install the Alternate B port cover and
perform the maintenance leakage rate test per the requirements of Section
8.1.3.3.2.

37. Decontaminate the cask surfaces. Survey the cask for surface contamination and
radiation dose rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

38. Remove lift yoke arm guides. Engage the cask lifting yoke to the lifting trunnions. 0
39. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the

rear support structure. Carefully lower the cask to the horizontal transport orientation
resting on the front saddle by moving the crane and/or the trailer as required to maintain
cask engagement to the rear supports.

40. Disengage the lifting yoke from the lifting trunnions and remove it from the area.

41. Install the cask tie-down strap. Install the top and bottom impact limiters.

42. Install tamper-indicating device (TID) to an attachment point on the top impact limiter.

43. Install ISO container bracing and lid or personnel barrier.

44. Complete radiation and contamination surveys of the external surfaces of the package
and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and (j).

45. Measure the dose rate in millirems per hour at one meter from the package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

46. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on the Fissile Material
label applied to the package per 49 CFR 172, Subpart E.

47. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.
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48. Complete the shipping documents and provide the carrier with instructions regarding the
requirements for maintaining an exclusive use shipment.

7.1.2 Procedures for Dry Loading of Metallic Fuel

The procedures for dry loading the package with metallic fuel are as follows:

1. Perform a receipt inspection of the empty cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an SO container is used, it may be removed from the trailer and
secured in the unloading area.

3. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove roof cross-members, if installed.

Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Perform a Health Physics survey of the cask and adjacent surfaces of the container.

Note: A receiving survey of the cask and transporter must be performed as soon as
practicable after arrival at the site to ensure compliance with 10 CFR 20, 10
CFR 71.87(i) and 10 CFR 71.47, and to ensure timely reporting of any
reportable noncompliance.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.

7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
firom the supports and remove it from the trailer/container.

8. Place the cask in the dry loading stand. Disengage the lifting yoke.

9. Remove the vent and drain valve port covers. Prior to reinstallation of the port covers,
carefully inspect the O-rings and, if the O-rings show any damage, replace them with
approved spares. Ensure that the replacement O-rings are properly installed and
seated. Visually inspect the valved quick-disconnect nipples and replace thern, if
necessary.

Note: For Alternate B port covers, replace the metallic O-ring with an approved
spare prior to reinstallation.

10. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspect the Teflon O-ring seal in the underside of the closure lid and, if it
shows any damage, replace it. Remove the metallic O-ring and replace it with an
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approved spare. Ensure that the replacement 0-rings are properly installed and seated.
Inspect the lid bolts and replace any that are damaged.

11. Visually inspect the inner cavity for foreign material or damage. Install, or verify the
presence of the proper drain tube assembly and basket, as required.

12. Install the required dry transfer system components to the top of the cask.

13. Position the shielded transfer cask system components for fuel loading, as appropriate.

14. Identify the fuel to be loaded and verify that the fuel contents comply with the content
conditions and authorized quantities as specified in the CoC. Up to five sound
metallic fuel rods may be placed in an unsealed canister. Damaged rods may be
placed in a sealed 2.75-inch or 4.0-inch failed fuel canister (FFC). Up to 1 0 filters
containing oxide powder from severely damaged metallic fuel rods may be placed in
one FFC. The FFC(s) containing filters may be loaded with uip to two FFCs
containing failed fuel rods to fill the three-element basket. The FFCs must be vacuum
dried and sealed as described in Section 7.1.3.

15. Load the shielded transfer cask with the selected fuel contents.

16. Place the shielded transfer cask, containing a fuel canister, onto the dry transfer system
components positioned on the top of the cask.

17. Lower the fuel canister from the transfer cask into the shipping cask.

18. Repeat the loading and transfer of fuel canisters until the approved cask loading plan is
completed.

19. Install the closure lid onto the cask. Visually verify that the lid is properly seated.

20. Remove the dry transfer system components from the top of the cask.

21. Install and tighten the 12 closure lid bolts to 260 + 20 ft-lb in three passes, using the
torque sequence stamped on the closure lid.

22. This step applies only if the cask contains damaged metallic fuel or severely damaged
metallic fuel.

a. Attach the vacuum pump to the cask vent valve.

b. Evacuate the cask cavity to < 10 torr (13 mbar) and maintain for a minimum of
15 minutes.

c. Stop the vacuum pump and monitor pressure for a minimum of 10 minutes. If
the pressure rise is less than 5 torr (6.5 mbar), the cask is adequately dried for
shipment. If not, repeat vacuum drying and pressure rise verification.

d. Remove the vacuum pump and backfill the cask cavity with helium to I
atmosphere (absolute) +1, -0 psi.

e. Remove the gas supply line.
23. Perform the helium mass spectrometer leakage rate test on the cask lid in accordance

with the requirements of Section 8.1.3.1, Steps 3 through 10.

24. Install the vent and drain alternate port covers and torque the bolts to 100 ±10 inch-
pounds.

25. If an alternate port cover containment 0-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of Section 8.1.3.2.2.
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26. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port, including a calibrated
pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 1 5 psig, +1, -0 psi.

c. Isolate the gas supply and observe the pressure gauge for a minimum of five
minutes.

d. The acceptance criterion for the test is no measurable drop in pressure during
the minimum test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

Note: Alternate B port covers, if used, require the satisfactory completion of a
helium maintenance leakage rate test. Install the Alternate B port cover and
perform the maintenance leakage rate test per the requirements of Section
8.1.3.3.2.

27. Decontaminate the cask. Survey the cask for surface contamination and radiation dose
rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

28. Remove lift yoke arm guides. Engage the cask lifting yoke to the lifting trunnions.

29. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the
rear support structure. Carefully lower the cask to the horizontal transport orientation
resting on the front saddle by moving the crane and/or the trailer as required to
maintain cask engagement to the rear supports.

30. Disengage the lifting yoke from the lifting trunnions and remove it from the area.
31. Install the cask tie-down strap. Install the top and bottom impact limiters.

32. Install a TID to an attachment point on the top impact limiter.

33. Install ISO container bracing and lid or personnel barrier.

34. Complete radiation and contamination surveys of the external surfaces of the package
and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and (j).

35. Measure the dose rate in millirems per hour at one meter from the package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

36. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on tile Fissile
Material label applied to the package per 49 CFR 172, Subpart E.

37. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

38. Complete the shipping documents and provide the carrier with instructions regarding
the requirements for maintaining an exclusive use shipment.
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7.1.3 Procedures for Loading Metallic Fuel and Filters Containing Severely

Damaged Metallic Fuel into Damaged Fuel Canisters

7.1.3.1 Small Diameter Canisters (Damaged Metallic Fuel)

1. Examine the small diameter failed fuel canister (FFC) and check it for damage.

2. Place the FFC inside the containment barrier portion of the pool. Position the FFC in
the failed rod loading station.

3. After verifying the accountability records, place the designated failed fuel rod into the
FFC. If the rod is broken into two or more pieces, verify that the lid thread and seal
area is not fouled during rod insertion.

4. When the can is loaded, install the lid using the FFC Lid Installation Tool.

5. Using the FFC handling tool, move the loaded FFC through the containment barrier
door and place the FFC horizontally into the upender.

6. Operate the hand winch to move the FFC to the vertical position.

7. Torque the FFC lid to 100 ± 10 ft-lb for the small canister.

8. Connect the nitrogen supply line to the vent valve.

9. Open nitrogen supply valve and pressurize the FFC to force out the water. Blow gas
through the FFC for at least 5 minutes after the first visible bubbles appear. Remove
the gas supply line.

10. Invert the FFC in the upender and install the pipe plug.

11. Reinvert the FFC in the upender.

12. Attach the vacuum pump to the FFC vent valve. Evacuate the FFC to a pressure
below 25 torr (33 mbar) for a minimum of 1 5 minutes. Remove the vacuum pump and
backfill with nitrogen.

13. Remove the FFC from the upender and place it into temporary storage.

7.1.3.2 Large Diameter Canisters (Damaged Metallic Fuel)

1. Examine the large diameter FFC and check it for damage.

2. Place the FFC inside the containment barrier portion of the pool. Position the FFC in
the failed rod loading station.

3. This step is to be used when loading up to three uncanned or canned fuel rods into the
large diameter canister. After verifying the accountability records, remove the ceramic
filter from the top of the original failed rod can. Position the can plug with aluminum
screen onto the open can. Install the plug.

4. Verify the accountability records for the fuel to be loaded.

5. Place the designated fuel into the FFC. If the rod is broken into two or more pieces,
verify that the lid thread and seal area is not fouled during rod or can insertion. If
more than one failed rod is to be installed, repeat steps 3 through 5.

6. After the canister is loaded with fuel, install the lid using the FFC Lid Installation
Tool.
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7. Using the FFC handling tool, move the loaded FFC through the containment barrier
door and place the FFC horizontally into the upender.

8. Operate the hand winch to move the FFC to the vertical position.

9. Torque the FFC lid to 130 ± 10 ft-lb for the large canister.

10. Connect the nitrogen supply line to the vent valve.

11. Open the nitrogen supply valve and pressurize the FFC to force out tile water. Blow
gas through the FFC for at least 5 minutes after the first visible traces of bubbles
appear. Remove tile gas supply line.

12. Invert the FFC in the upender and install the pipe plug.

13. Reinvert the FFC in the upender.

14. Attach the vacuum pump to the FFC vent valve. Evacuate the FFC to a pressure
below 25 torr (33 mbar) for a minimum of 15 minutes. Remove the vacuum pump and
backfill with nitrogen.

15. Remove the FFC from the upender and place it into temporary storage.

7.1.3.3 Large Diameter Canisters (Severely Damaged Metallic Fuel)

1. Examine the large diameter FFC and check it for damage.

2. Place the FFC inside the containment barrier portion of the pool. Position the FFC in
the failed rod loading station.

3. Verify the accountability records for the fuel in the filter set (up to 10 filters) to be
loaded into the FFC.

4. After verifying the accountability records, load the filter set into the FFC and place
aluminum wool on top of the last filter.

5. Verify that the lid thread and seal area is not fouled during insertion of the filter set.

6. After the canister is loaded with fuel, insert the lid using the FFC Lid Installation Tool.

7. Using the FFC handling tool, move the loaded FFC through the containment barrier
door and place the FFC horizontally into the upender.

8. Operate the hand winch to move the FFC to the vertical position.

9. Torque the FFC lid to 130 ± 10 ft-lb for the large canister.

10. Connect the nitrogen supply line to the vent valve.

11. Open the nitrogen supply valve and pressurize the FFC to force out the water.
Continue to blow gas through the FFC for at least 5 minutes after the first visible
traces of bubbles appear. Remove the gas supply line.

12. Invert the FFC in the upender and install the pipe plug.

13. Reinvert the FFC in the upender.

14. Attach the vacuum pump to the FFC vent valve. Evacuate the FFC to a pressure
below 25 torr (33 mbar) for a minimum of 15 minutes. Remove the vacuum pump and
backfill with nitrogen.

15. Remove the FFC firom the upender and place it into temporary storage.
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7.1.4 Procedures for Dry Loading of DIDO, Spiral, MOATA and MTR Fuel
Elements in Basket Modules into the NAC-LWT Cask

This procedure presents the steps for dry loading of fuel basket modules into the NAC-LWT
cask using a transfer cask, which can contain various types of aluminum clad reactor fuel
elements such as MTR, DIDO, spiral and plate assemblies (i.e., MOATA elements). Aluminum
clad fuel elements shall be transported in a leaktight NAC-LWT cask. The design, materials, use
and function of the various modular fuel basket assemblies such as MTR, DIDO and ANSTO are

similar, and all can be loaded into the NAC-LWT utilizing these procedures.

The modular fuel basket assemblies all consist of three types of modules: a base module,
intermediate modules, and a top module. Each basket module contains seven fuel element
locations, consisting of a center cell and six peripheral cells. The top basket module interfaces
with the cask lid to limit the axial movement of the basket assembly. The base module interfaces
with the bottom of the cask cavity. The base and intermediate modules are provided with guide
pins to provide for and maintain the proper alignment between basket modules. Each of the
basket module types is provided with a guide bar assembly to provide for the proper interface of
the basket assembly with the drain tube assembly.

Depending on the fuel type, the basket assembly may consist of 4, 5 or 6 modules, with a varying
number of intermediate modules. For the DIDO, MOATA and spiral fuel types, the DIDO
basket assembly, the ANSTO basket assembly (the basket assembly identification for MOATA
and spiral fuel types) and the ANSTO-DIDO combination basket assemblies consist of a top
module, four intermediate modules and a base module. For the ANSTO-DIDO combination
basket assembly, the top module is an ANSTO module and the remaining five modules are
DIDO modules.

In the case of MTR fuel elements, the basket assembly can include 2, 3 or 4 intermediate
modules, depending on the length and conditions of the fuel contents. Axial fuel spacers and
plates may be used as dunnage to axially position the MTR fuel elements in the basket module to
facilitate fuel unloading operations. Degraded clad of MTR elements shall be limited to a
maximum of 5% of fuel element surface area.

The fuel content condition (i.e., heat load, fissile mass, minimum cool time, etc.) limits for the
various fuel types are discussed or referenced in the following paragraphs.

MTR fuel elements shall be selected and loaded in accordance with the MTR General and
Preferential Loading Procedures in Section 7.1.5. The MTR plate canister, if required, shall be
loaded in accordance with Section 7.1.4.1.

DIDO fuel elements shall meet the following loading conditions:
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" The maximum decay heat for DIDO fuel shall not exceed 25 W per element and 1.05 kW per
loaded DIDO basket assembly when a top spacer is utilized (see NAC Drawing No. 315-40-
113).

" The maximum decay heat for DIDO fuel elements loaded in a DIDO top module without a
lid spacer installed shall not exceed 18 W per element.

* The maximum decay heat load for DIDO fuel elements loaded into an ANSTO top basket
module with or without a damaged fuel can (DFC) shall not exceed 10 W.

" The heat load for each DIDO fuel element shall be verified by use of cool time versus burnup
(MWd/MTU) curves in Figure 7.1-8 (LEU fuel), Figure 7.1-9 (MEU fuel), and Figure 7.1-10
(HEU fuel) or by use of minimum cool time versus 235U depletion curves in Figure 7.1-1 1
(generic for LEU, MEU and HEU fuels), or by facility decay heat calculations. Note that
significantly lower uranium content for a loaded assembly compared to the design basis
assembly may result in a loaded assembly calculated burnup higher than that included in
Figure 7.1-8 through Figure 7.1-10. Use of Figure 7.1-1 1 235U depletion curves is required
for fuel assemblies in this category.

" Spiral, MOATA and DIDO fuel elements with corrosion and/or mechanically damaged
cladding (i.e., degraded ANSTO fuel elements) may be loaded, provided that the total surface
area of through-clad corrosion and/or mechanical damage does not exceed 5% per element,
and the elements, or disassembled plates, are placed in an ANSTO DFC in the uipper ANSTO
basket module of an ANSTO basket assembly or ANSTO-DIDO combination basket
assembly.

Spiral, MOATA and DIDO fuel elements shall meet the content conditions specified in the CoC

for loading into the ANSTO basket assembly and the ANSTO-DIDO combination basket

assembly. In ANSTO basket assemblies, full spiral fuel loads or mixed spiral, MOATA and

DIDO fuel loads are authorized. DIDO fuel elements are limited to loading into the top ANSTO

basket module. MOATA, spiral and DIDO fuel elements with degraded cladding or
disassembled elements shall be placed into damaged fuel cans (DFCs) prior to loading into an

ANSTO top basket module. DFCs containing MOATA,. spiral or DIDO fuel elements may be

loaded into the top ANSTO module of either an ANSTO basket assembly or an ANSTO-DIDO

combination basket assembly. The maximum heat load of spiral or DIDO fuel elements to be

placed in DFCs is 10 W per element. The procedures for loading degraded clad or disassembled

MOATA, spiral or DIDO fuel elements in DFCs prior to loading into the basket modules are

provided in Section 7.1.4.2. The remaining basket modules in the ANSTO basket assembly may

only be loaded with intact MOATA and/or spiral fuel elements. The remaining basket modules

in the ANSTO-DIDO combination basket may only be loaded with intact DIDO fuel elements.

The procedures for loading the NAC-LWT cask with MTR, DIDO or ANSTO fuel baskets in a

dry configuration or using a dry transfer system are as follows:
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I. Perform a receipt inspection of the empty cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist that
require the trailer to move to allow the cask to be uprighted on its rotation trunnions,
release brakes and remove the chocks when required to complete uprighting operations.
If an ISO container is used, it may be removed from the trailer and secured in the
unloading area.

3. Remove the personnel barrier or the roof and roof cross-members from the ISO
container.

Note: Verify that the package nameplate displays the correct package identification number in
accordance with the CoC.

4. Perform a Health Physics survey of the cask and adjacent surfaces of the trailer.

Note: A receiving survey of the cask and transporter must be performed as soon as
practicable after arrival at the site to assure compliance with 10 CFR 20, 10
CFR 71.87(i) and 10 CFR 71.47, and to assure timely reporting of any
reportable noncompliance.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.

7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and the
cask engaged in the rear supports. When the cask is fully vertical, lift the cask from the
supports and remove it from the trailer/container.

8. Place the cask onto the dry loading station/stand. Disengage the lifting yoke and move
clear.

9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs of
neutron shield fluid leakage.

10. Remove the vent and drain valve port covers. Prior to reinstallation of the port covers,
carefully inspect the O-ring seals and, if the O-rings show any damage, replace them
with approved spares. Ensure that the replacement O-rings are properly installed and
seated. Visually inspect the valved quick-disconnect nipples and replace them, if
necessary.

Note: For Alternate B port covers, replace the metallic O-ring with an approved spare
prior to reinstallation.

I1. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid, carefully
inspect the Teflon O-ring seal in the underside of the closure lid and, if it shows any
damage, replace it. Remove the metallic O-ring and replace it with an approved spare.
Ensure that the replacement O-rings are properly installed and seated. Inspect the lid
bolts and replace any that are damaged.
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12. Visually inspect the inner cavity for foreign material or damage. Install or verify
presence of a proper drain tube including drain tube alignment ring, as required.

13. Install the required dry transfer system components oil the top of the cask.

14. Position the shielded transfer cask system components for fuel loading, as appropriate.

15. Identify the fuel to be loaded into each fuel basket module. Fuel elements loaded into
each basket and/or module shall comply with the approved content conditions specified
in Condition 5.(b)(1) and 5.(b)(2) of CoC No. 9225. Specific guidance oil fuel selection,
use of loading diagrams and preferential loading procedures is provided in Section 7.1.5.
Perform an independent verification of the loading diagrarns and fuel loading operations
per Section 7.1.5.3. MTR plate canister loading shall be in accordance with Section
7. 1.4.1 and ANSTO DFC loading shall be in accordance with Section 7.1 .4.2.

Note: If a basket module is to be loaded with a LEU MTR fuel element having 235U
content >490 g (>23.5 g 235U per plate), cell block spacers, as shown on
Drawing 315-40-085, shall be installed in basket module cell positions 1,2 and
3 to prevent inadvertent loading of more than four LEU MTR fuel elements.

Note: For the loading of liEU MTR fuel elements having 235U content >380 g, a
minimum of 2.0 cm of nonfuel hardware and /or spacer plates shall be provided
at both ends of the fuel element to meet criticality control analysis requirements.

16. Load the shielded transfer cask and basket module with the selected fuel contents.

17. Place the shielded transfer cask containing a loaded fuel basket module onto the dry
transfer system components positioned on the top of the cask.

18. Lower the loaded basket module from the transfer cask into the shipping cask.

19. Repeat the loading and transfer of loaded basket modules until the approved cask
loading plan is completed.

20. Install the closure lid onto the cask using the dry transfer system. Visually verify that the
lid is properly seated.

21. Remove the dry transfer system components from the top of the cask.

22. Install and tighten the 12 closure bolts to 260 ± 20 ft-lb in three passes, using the
sequence stamped oil the lid.

23. Connect a gas supply line to the vent valve and the drain line to the drain valve.

24. Open the air, nitrogen or helium gas supply valve and pressurize the cask cavity (< 30
psig) to force any residual water out the drain line. Continue to supply pressurized gas
to the cask for a minimum of five minutes after the last residual free water discharges
from the drain. Remove the drain and gas supply lines and attach a vacuum drying
system (VDS) to the vent.

25. Evacuate the cask cavity to less than or equal to 10 tOIT (13 mbar) and continue vacuum
pumping for a minimum of 15 minutes.

26. At the end of the vacuum pumping period, isolate the cask cavity from the vacuum
pump and stop the vacuum pump. Monitor the cask cavity pressure foraminimtUn of 10
minutes. If the pressure rise isless than 5 torr (6.7 mbar), the cavity is verified as dry of

free water. If pressure rise is >5 torr (6.7 mbar), repeat vacuum drying until the dryness
verification results are satisfactory.
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27. Backfill the cask cavity with helium to 0 psig (I atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

28. Perform a helium leakage test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the procedural
requ'irements of Section 8.1.3.1, Steps 3 through 10.

29. Install the vent and drain alternate port covers and torque the bolts to 100 ±10 inch-
pounds.

30. If an alternate port cover containment O-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of 8.1.3.2.2.

31. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port including a calibrated
pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.

c. Isolate the gas supply and observe the pressure gauge for a minimum of five
minutes.

d. The acceptance criterion for the test is no measurable drop in pressure during the
minimum test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

Note: Alternate B port covers, if used, require the satisfactory completion of a helium
maintenance leakage rate test to confirm a leaktight seal condition for each
loaded transport. Install the Alternate B port cover and perform the
maintenance leakage rate test per the requirements of Section 8.1.3.3.2.

32. Decontaminate the cask surfaces. Survey the cask for surface contamination and
radiation dose rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47

33. Remove lift yoke arm guides. Engage the cask lifting yoke to the lifting trunnions.

34. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the
rear support structure. Carefully lower the cask to the horizontal transport orientation
resting on the front saddle by moving the crane and/or the trailer as required to maintain
cask engagement to the rear supports.

35. Disengage the lifting yoke from the lifting trunnions and remove it from the area.

36. Install the cask tie-down strap. Install the top and bottom impact limiters.

37. Install a TID to an attachment point on the top impact limiter.

38. Install ISO container bracing and lid, or personnel barrier.

39. Complete radiation and contamination surveys of the external surfaces of the package
and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and (j).

40. Measure the dose rate in millirems per hour at one meter from the package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.
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41. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CS] on the Fissile Material
label applied to the package per 49 CFR 172, Subpart E.

42. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

43. Complete the shipping documents and provide the carrier with instructions regarding the
requirements for maintaining an exclusive use shipment.

7.1.4.1 Procedure for Loading MTR Fuel Plates into MTR Plate Canister

1. Examine the MTR plate canister and inspect for damage. Visually verify that one end
of the canister is installed, the six associated bolts are installed and the other end is
removed.

2. Place the can in the loading fixture.

3. Load the fuel plates into the canister. Verify that the number of fuel plates in tile
canister is no more than the maximum number of plates in an intact MTR fuel element
of its type.

4. Install the lid and lid bolts.

7.1.4.2 Procedure for Loading MOATA, Spiral and DIDO Fuel Elements into

ANSTO Damaged Fuel Can (DFC)

I. Examine the ANSTO DFC per Figure 1.2.3-18, and inspect for damage. Visually
verify that the bottom ring with aluminum mesh screen is installed in the base of the
DFC tube.

2. Place the DFC in a facility loading fixture.

3. Load the MOATA fuel plates, spiral fuel plates or DIDO fuel plates/element into the
DFC. Ensure that the fuel elements or plates loaded into the DFC comply with the
fuel quantity and heat load conditions of the CoC.

4. Install the lid with aluminum mesh screen and rotate the lid into the locked position.

5. At the appropriate point in the NAC-LWT cask loading process, load the loaded DFC
into the top ANSTO fuel basket module.

6. Position loaded ANSTO module onto the ANSTO basket assembly or the ANSTO-
DIDO combination basket assembly.

7.1.5 MTR General and Preferential Loading Procedures

Up to 42 LEU, MEU, and HEU MTR fuel elements may be loaded into the NAC-LWT MTR

Fuel Basket, i.e., 7 fuel elements per basket module x 6 basket modules per fuel basket, except

for LEU MTR fuel elements with greater than 490 g 235U (or greater than 23.5 g 23
1U per plate),

which are limited to 4 elements per basket module as detailed in the following paragraphs. Each

MTR basket module has 7 fuel element positions. The MTR basket module loading diagram

presented in Figure 7.1 -1 has a center position (Position 1), two exterior positions (Positions 2

and 3) that are in line with the center position, and four exterior positions (Positions 4, 5, 6, and
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7) that are adjacent to the center row positions. The basket module's fuel element locations are

specifically identified to ensure loading of each location with the appropriate fuel element. 0
Ensuring MTR fuel loadings are performed in strict accordance with the procedures presented

herein will ensure that the MTR fuel content conditions of the CoC are met and that the analyses

presented in this SAR are bounding.

MTR fuel elements are selected for loading into specific fuel element locations based on the

decay heat of each individual fuel element at the time of loading. Figure 7.1-2 through Figure

7.1-5 and Figure 7.1-12 through Figure 7.1-13 are provided to assist in determining the

acceptability of a MTR fuel element for loading in a 30 W uniform loading pattern depending on

enrichment (i.e., LEU, MEU or HEU) or 235U content (i.e. 380 or 460 grams). For determining

the acceptability of higher heat load HEU fuel elements, Figure 7.1-6 and Figure 7.1-7 are

provided for 380 and 460 grams of 235U, respectively. For determining the acceptability of

higher heat load LEU fuel elements, Figure 7.1-13 is provided for 490 grams of 235U. Curves are

provided in this figure at 10, 20, 30, and 40 W maximum heat load for maximum flexibility in

the preferentially loaded basket. The use of the fuel element cool time versus fuel burnup figures

are described in Section 7.1.5.4. LEU MTR fuel elements with a 235U content greater than 23.5

grams per plate (490 g 235U per element), but not exceeding 32 grams 235U per plate (640 g 235U

per element), are restricted to baskets containing a maximum of four fuel elements (or an

equivalent number of fuel plates per opening). The four element per basket module is in effect

even if only one LEU MTR assembly exceeds 23.5 grams 235U per plate (490 g 235U per

element). Specific basket locations and restrictions for the high load LEU elements are

described in Section 7.1.5.1.

The procedural steps and sequence to ensure the MTR fuel loading and content condition limits

are met are: I) determine 2 3 5U content weight per element; 2) determine fuel element decay heat

load per Section 7.1.5.4; 3) determine basket module loading position for each element and

overall basket loading pattern; and 4) individual basket module loading and assembly of the fuel

basket in the NAC-LWT. Each of these steps shall be independently verified.

Attention to the overall cask loading pattern allows the decay heat load of the cask to be

maintained as uniform, as is practical, and within CoC total heat load limits. Loading diagrams

for each individual module and the complete cask assembly shall be developed and used during

the basket module and cask loading operations. After the decay heat load of each of the MTR

fuel elements to be loaded and transported is calculated or determined and verified, the loading

and content considerations of Sections 7.1.5.1 through 7.1.5.3 shall be met or complied with to

establish the final acceptable loading pattern and sequence.
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7.1.5.1 General Loading Requirements

I. The maximum decay heat load per MTR fuel basket module shall not exceed 210 W
and the maximum decay heat load per cask (package) shall not exceed 1.26 kW. A
MTR fuel element with a decay heat greater than 120 W shall not be loaded. The
miinimun allowed cool time for an MTR element/plate shall be 90 days.

2. LEU, MEU and HEU MTR fuel elements with decay heat not exceeding 30 W per
element may be loaded in any basket module fuel element location in any
combination.

3. HEU MTR fuel elements with decay heats exceeding 30 W shall be preferentially
loaded in a basket module in decreasing decay heat order according to the loading
diagram in Figure 7.1-1, with the highest heat load element loaded in fuel location one.
Fuel elements with heat loads of uip to 120 W shall only be loaded in the center fuel
element location of any MTR fuel basket module. The decay heat of the fuel element
in either of the two fuel element locations (i.e., number 2 or 3), in line with the center
fuel element location of a MTR fuel basket module, shall not exceed 70 W.

4. LEU MTR fuel elements (or canistered fuel plates) with a 235U content greater than
23.5 g per plate (>490 g 215U per element), and not exceeding 32 g per plate (< 640 g
235u per element), shall only be loaded into basket positions 4, 5, 6 and 7 shown in
Figure 7.1-1. In order to ensure that baskets containing the high fissile mass LEU
MTR elements (>23.5 g 235U per plate, >490 g 235U per element) will not be loaded
with fuel elements (or fuel plates) in basket opening positions 1, 2 and 3, a cell block
spacer shall be installed in each of these three basket openings. The cell block spacer,
as shown on Drawing 315-40-085, is of sufficient height and diameter to ensure that
LEU MTR fuel elements are prevented from being placed in these openings. The
capacity limitation of a maximum of four MTR fuel elements per module is in effect
even if a single LEU MTR fuel elements (or canistered fuel plates) having >23.5 g
235U per plate (>490 g 235U per element) is to be loaded.

5. LEU MTR fuel elements with decay heats exceeding 30 W shall be preferentially
loaded in a basket module in decreasing decay heat order according to the loading
diagram in Figure 7.1-1. The total decay heat load of any individual basket with 40 W
preferentially loaded assemblies is 210 W.

6. An MTR plate canister may be loaded into any fuel basket module fuel element
location. The contents of each plate canister shall be limited to the number of fuel
plates, dimensions and masses of an equivalent intact MTR fuel element.

7. MTR fuel elements with corrosion and/or mechanically damaged cladding may be
loaded, provided that the total surface area of through-clad corrosion and/or
mechanical damage does not exceed 5% of the elements cross-sectional area.

7.1.5.2 Determination of Basket Module Loading Pattern

1. Perform an evaluation of the full inventory of fuel elements to be loaded into the
NAC-LWT cask(s) and develop an overall loading plan that minimizes overall dose
rates to minimize general population dose and operator dose. The loading of LEU
MTR fuel elements with greater than 23.5 g 235U per plate (>490 g 2351U per element)
shall be governed by the loading restrictions in item 4 of Section 7.1.5. 1, and cell
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block spacers shall be placed in basket loading positions 1, 2 and 3 to prevent
inadvertent loading of more than four high fissile mass LEU MTR elements.

2. Select uip to seven MTR fuel elements to be loaded in a basket module meeting the
general loading requirements of Section 7.1.5.1. Identify if spacers or spacer plates
are required to properly position the MTR elements axially in the basket module.

3. Rank the fuel elements in order of decreasing decay heat load from I to 7. (i.e., the
assembly with the highest decay heat is designated number 1.)

4. Generate loading diagrams for each basket module based on Figure 7.1-1, by placing
the numbered assemblies in the matching numbered basket module positions, except
that fuel elements ranked 4,5,6 or 7 may be loaded in any of the outer (i.e., 4-7) basket
module positions.

5. Repeat steps I through 4 for all of the basket modules to be loaded.

6. Independently verify the basket module loading diagrams.
7. The loading diagrams shall be used to direct the loading of the basket modules per

Section 7.1.5.3.

Once the basket module loading charts are complete, they are used to direct the loading of the
basket modules.

7.1.5.3 Basket Loading Procedure

1. Locate the MTR fuel element to be loaded into the basket module per the loading
diagram prepared for that module type (i.e., base, intermediate or top).

2. Independently verify the element identification.

3. Load the element into the predetermined fuel basket module fuel element location
using the loading diagram. Ensure spacers are installed in positions 1, 2 and 3 of any
basket module containing a high fissile mass LEU MTR element (>23.5 g 235U per
plate, >490 g 235U per element).

4. Independently verify that the fuel element and spacer loading in the basket module
complies with the loading diagram.

5. Repeat steps I through 4 until all identified fuel elements have been loaded into basket
modules in compliance with the loading diagrams.

7.1.5.4 Estimating Assembly Decay Heat

When the decay heat of a fuel element is not known, the assembly burnup (MWd/MTU) and

cooling time (years) can be used to define the allowable basket module positions using Figure

7.1-2 through Figure 7.1-7 and Figure 7.1-12 through Figure 7.1-13, depending on fuel

enrichment (i.e., LEU, MEU or HEU) or ' content.

When using the load curves, placing the data point above a curve results in the fuel element

being acceptable for loading at the heat load for which the curve was generated. Fuel elements
with characteristics locating the point below the curve results in the fuel element not being

acceptable for loading at the heat load for which the curve was generated. Uncertainties
associated with burnup/depletion assignment for use with the load curves must be taken into
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account. Should an element be near the minimum load time determined by the load curves, or
maximnumn burnup applicable to the curve, uncertainties in reading the curves must be taken into

account.

HEU MTR fuel elements may be loaded with heat loads greater than 30 W. HEU elements

exceeding 30 W shall be preferentially loaded, and Figure 7.1-6 and Figure 7.1-7 identify the

appropriate cooling times and burnup limits for 120 W, 70 W and 20 W HEU elements, having a
235U mass of up to 380 gramns and a 235U mass of up to 460 grams, respectively. The following

steps are used to develop the appropriate loading patterns.

1. Locate the point on Figure 7.1-6 or Figure 7.1-7 for the fuel element burnup and
cooling time, and 2 35 U content.

2. If the located point is above the 20 W line, there are no restrictions on fuel element
placement in the basket module.

3. If the located point is between the 20 W and 70 W lines, the element is loaded as a 70
W element.

4. If the located point is between the 70 W and 120 W lines, the element is loaded as a
120 W element.

5. If the located point is below the 120 W line, the element shall not be loaded in the
NAC-LWT cask.

6. The maximum total decay heat load for a preferentially loaded basket module shall not
exceed 210 W and 1.26 kW for a loaded NAC-LWT cask.

7. Each shipper shall ensure that the Certificate of Compliance maximum decay heat load
limits of 210 W per basket module and 1.26 kW per cask are not exceeded.

LEU MTR fuel elements may be loaded with heat loads greater than 30 W. LEU elements

exceeding 30 W but not exceeding 40 W shall be preferentially loaded, and Figure 7.1-13
identifies the appropriate cooling times and burnup limits for 40 W, 30 W, 20 W and 10 W LEU

elements, having a 2 m5U mass of up to 490 gramns (uip to 23.5 235U gram per plate). The following
steps are used to develop the appropriate loading patterns.

1. Locate the point on Figure 7.1-13 for the fuel element burnup and cooling time.

2. If the located point is above the 10 W line, there are no restrictions on fuel element
placement in the basket module.

3. If the located point is between the 10 W and 20 W lines, the element is loaded as a 20
W element. If the located point is above the 20 W line and beyond the 10 W line (i.e.,
element has a higher depletion than plotted for the 10 W line) the element is loaded as
a 20 W element.

4. If the located point is between the 20 W and 30 W lines, the element is loaded as a 30
W element.

5. If the located point is between the 30 W and 40 W lines, the element is loaded as a 40
W element.

6. If the located point is below the 40 W line, the element shall not be loaded in the
NAC-LWT cask.

NAC International 7.1-21



NAC-LWT Cask SAR November 2014
Revision 42

7. The maximumn total decay heat load for a LEU preferentially loaded basket module
shall not exceed 210 W and 1.26 kW for a loaded NAC-LWT cask.

8. Each shipper shall ensure that the Certificate of Compliance maximum decay heat load
limits of 210 W per basket module and 1.26 kW per cask are not exceeded.
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Figure 7.1-1 MTR Fuel Basket Module Loading Pattern (Top View)

Loading Diagram
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Figure 7.1-2 LEU MTR Fuel Basket Loading Guidelines for 30 W Uniform Loading -
Maximum 470 grams 23-U
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Figure 7.1-3 MEU MTR Fuel Basket Loading Guidelines for 30 W Uniform Loading
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Figure 7.1-4 HEU MTR Fuel Basket Loading Guidelines for 30 W Uniform Loading -
Maximum 380 grams 23iu
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Figure 7.1-5 HEU MTR Fuel Basket Loading Guidelines for 30 W Uniform Loading -
Maximum 460 grams 235u
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Figure 7.1-6 HEU MTR Fuel Basket Loading Guidelines for Preferential Loading - Maximum 380 grams 235U
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Figure 7.1-7 HEU MTR Fuel Basket Loading Guidelines for Preferential Loading - Maximum 460 grams 235U
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Figure 7.1-8 DIDO LEU Cooling Time vs. Fuel Burnup Basket Module Loading Guidelines for Uniform Loading
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Figure 7.1-9 DIDO MEU Cooling Time vs. Fuel Burnup Basket Module Loading Guidelines for Uniform Loading
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Figure 7.1-10 DIDO HEU Cooling Time vs. Fuel Burnup Basket Module Loading Guidelines for Uniform Loading

- - - - - - - - - - --- r- ---------- --SI I I I ~ I I rI I

-- -- - --- -- - - - - -

I I iI -
I I I I / I I I I - I

I II "1 "I - -- - - - - - -- - - - - - - - - - - - - -- - -----I i ] 7 I Ir •i

I I I[I II I- I II•

2.0
- - - - - - -I I - - I

---I I --- I t I" t I ,

i o I T I II F

.. . . / . . ._... •T I

--- -.. .. .- -/ -I - - - -I 7 - - - -"• -- i - -~• - - - -

------ - --0 - - - - - - - - - - - - -- - - -

. ... .. .I II I . . . I-- -- -- -

i I I ii i i ii i i I i i iI [ iI

0.5 i__ i__ __1__ - _ _ /___i_• i___ii____i _ i _ _i i

- - --i - - - --I - - -i -.. . . -- - -i . . . 3 - • --- - - - - - - - - - - --- -- P - -L - - l - - l -- - -I -- - -I

- -- ---------- ----- --- --- ---- -- I------------ -- -- I

I t I II I I r I I I I I ]
[I • i i I I I III I i I I i I iI Ii

... .. .... 1-0 - .0,0 - -! ----------------
------ "-------------------- --

II i r I - i

Iii . . . Ii T F - i" ----- 1 -- - -I -- ,

_1_ ~~~~~ ~ ~1 _ _1_ -I - -i - - -I 1 .. i8 •. .. ;...• • b i i

0 100.000 200,000 300,000 400.000 500,000 600.000 700,000

Burnup INIWD/NITLII

NAC international 7.1-32



NAC-LWT Cask SAR
Revision 42

November 2014

Figure 7.1-11 Bounding DIDO Element Minimum Cool Time vs. wt % 231U Depletion
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Figure 7.1-13 LEU MTR Fuel Basket Loading Guidelines for 40 W Preferential Loading
- Maximum 490 grams 235U
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7.1.6 Procedure for Dry Loading of TRIGA Fuel Basket Modules and

GA IFM Modules into the NAC-LWT Cask

This procedure presents the steps for dry loading, using a transfer cask, of the nonpoisoned or

poisoned TRIGA fuel basket modules into the NAC-LWT. For transport, five TRIGA fuel

basket modules, consisting of a top module, a base module, and three intermediate modules must

be loaded into the NAC-LWT. An alternative loading option is available for the poisoned

TRIGA basket modules. This configuration, Configuration 2, consists of I base module and 4

intermediate modules. A spacer attached to the underside of the NAC-LWT lid is used with

Configuration 2. Each basket module consists of seven cells, a center cell, and six peripheral

cells. The center cell of the nonpoisoned basket design is blocked and cannot be loaded. Each

unblocked cell may contain up to four TRIGA fuel elements, or up to 16 TRIGA fuel cluster rods
within a fuel rod insert placed into the cell prior to loading. The maximum decay heat load of

any TRIGA fuel element is 7.5 watts, while the maximum decay heat load of a TRIGA fuel

cluster rod is 1.875 watts. An alternative loading option is available for the General Atomics

(GA) Irradiated Fuel Material (IFM) Fuel Handling Units (FHU). This configuration consists of

one GA IFM top module and one GA IFM spacer. The GA IFM top module, based on the
TRIGA basket design, has two canister storage tubes that hold the GA IFM FHU.

TRIGA fuel elements may be transported directly in the basket module cell, or in a sealed

damaged fuel can (DFC). TRIGA fuel cluster rods may be transported within the fuel rod insert

in a basket cell, or a sealed DFC. The sealed DFCs fit in a module cell. The sealed DFC holds

up to two equivalent TRIGA elements as damaged fuel or fuel debris, or up to six equivalent

TRIGA fuel cluster rods as damaged rods or fuel debris. Damaged TRIGA fuel and fuel debris

are contained in sealed DFCs.

When loading TRIGA fuel elements directly into the basket cells of a TRIGA basket module, the

fuel elements may be loaded with either 4 elements per cell, or one element per cell, without

shoring. If a basket cell is loaded with 2 or 3 intact elements, dummy rods will be inserted as
necessary to fill the remaining space in the cell.

Each nonpoisoned basket module may contain uIp to 24 TRIGA fuel elements for a total of 120
elements, tip to 96 TRIGA fuel cluster rods for a total of 480 rods per basket assembly, or a

mixed loading in separate cells of the basket module of TRIGA fuel elements and TRIGA fuel

cluster rods.

For the loading of the following TRIGA fuel elements, a maximum of three intact fuel elements

are authorized for loading in each cell of a nonpoisoned top or bottom basket module. A dummy
TRIGA spacer tube, as shown on Drawing No. 315-40-085, shall be inserted into the open
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position prior to fuel element loading to ensure that the maximum number of three TRIGA fuel

elements is not exceeded:

- TRIGA Stainless Steel (SS) LEU fuel elements having > 169 g 235U < 275 g 235U; of

- TRIGA SS HEU fuel elements having > 138 g 2 3
5U < 1 75 g 235U

The licensee's approved fuel loading plan shall ensure compliance with all fuel loading
restrictions.

Each poisoned basket module may contain up to 28 TRIGA fuel elements for a total of 140
elements, or up to 112 TRIGA fuel cluster rods for a total of 560 rods per basket assembly.

Damaged TRIGA fuel elements and cluster rods and fuel debris are required to be loaded into
sealed DFCs. The sealed DFCs are provided in two lengths. The short sealed DFC may be used
in the base or top basket module. The long sealed DFC may be used in only the top module.
The sealed DFCs are vacuum dried prior to loading into a TRIGA fuel basket (see sealed DFC
loading procedure in Section 7.1.7).

There are two separate GA IFM FHU designs. One FHU is designed to hold research reactor
fuel and the other is designed to hold High-Temperature Gas-Cooled Reactor fuel pellets. Each
FHU consists of a sealed inner canister within a sealed outer canister. Each FHU contains

irradiated fuel materials as described in Chapter 1. When loading the GA IFM FHUs, each
individual sealed FHU will be loaded separately into a single GA IFM basket. This single basket

containing two GA IFM FHUs and a spacer will comprise the entire cask load. Loading of the

GA IFM basket into the NAC-LWT cask will utilize the TRIGA dry configuration loading
procedure that is described in the following paragraphs.

TRIGA fuel elements that can be loaded into the cask are limited to a maximum decay heat of
7.5 watts per element, as discussed in Section 1.2.3. The decay heat load of the element must be

calculated, and verified to be equal to or less than 7.5 watts per element prior to loading. TRIGA
fuel cluster rods that can be loaded into the cask are limited to a maximum decay heat of 1.875
watts per element, as discussed in Section 1.2.3 (by reference to Table 5.1. 1 ). The decay heat

load of the fuel cluster rod must be calculated, and verified to be equal to or less than 1.875 watts

per element prior to loading.

The procedure for loading the package with TRIGA fuel in a dry configuration is as follows:

1. Perform a receipt inspection of the empty cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
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operations. If an ISO container is used, it may be removed from the trailer and
secured in the unloading area.

3. Remove the personnel barrier or the roof and roof cross-members from the ISO
container.

Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Perform a Health Physics survey of the cask and adjacent surfaces of the trailer.

Note: A receiving survey of the cask and transporter must be performed as soon as
practicable after arrival at the site to assure compliance with 10 CFR 20,
10 CFR 71.87(i) and 10 CFR 71.47, and to assure timely reporting of any
reportable noncompliance.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.

7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.

8. Place the cask onto the dry loading station. Disengage the lifting yoke and move clear.
9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs

of neutron shield fluid leakage.
10. Remove the vent and drain valve port covers. Prior to reinstallation of the port covers,

carefully inspect the O-rings and, if the O-rings show any damage, replace them with
approved spares. Ensure that the replacement O-rings are properly installed and
seated. Visually inspect the valve quick-disconnect nipples and replace them, if
necessary.

Note: For Alternate B port covers, replace the metallic O-ring with an approved
spare prior to reinstallation.

I1. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspect the Teflon O-ring seal in the underside of the closure lid and, if it
shows any damage, replace it. Remove the metallic O-ring and replace it with an
approved spare. Ensure that the replacement O-rings are properly installed and seated.
Inspect the lid bolts and replace any that are damaged.

12. Visually inspect the inner cavity for foreign material or damage. Install, or verify the
presence of the proper drain tube and drain alignment ring.

13. Install the required dry transfer system components on the top of the cask.

14. Position the shielded transfer cask system components for fuel loading, as appropriate.

15. Identify the TRIGA fuel basket modules to be loaded. Modular baskets consisting of
one base unit, three intermediate units, and one top unit, may be loaded into the cask
cavity. The base unit must be the first unit loaded and the top unit must be the last unit
loaded. The intermediate modules may be loaded in any of the other loading
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operations. If the poisoned basket Configuration 2 is used, ensure that the TRIGA
spacer is bolted and torqued to 40 ft-lbs to the underside of the NAC-LWT lid. If
TRIGA fuel cluster rods are to be transported, ensure that fuel rod inserts are placed
into each cell location that will contain fuel cluster rods. For the GA IFM basket load,
install the GA IFM spacer, shown on NAC drawing 315-40-123, prior to inserting the
loaded GA IFM top module.

Notes: a. When utilizing nonpoisoned TRIGA baskets, visually verify that the
center blocking plate is welded in place onl each basket module.

b. When utilizing poisoned TRIGA baskets, visually inspect each cell of
each basket module for foreign material or damage and verify the
presence of the neutron poison material (borated stainless steel plates)
as shown on NAC Drawings 315-40-080, -08 1, and -082.

c. When utilizing the GA IFM top module, follow the TRIGA loading
procedure below, noting that this is a single basket load.

16. Identify the TRIGA fuel elements and TRIGA fuel cluster rods to be loaded into each
fuel basket module. Fuel elements and rods to be loaded into each basket module shall
comply with the applicable approved content conditions specified in Condition 5.(b)(1)
and 5.(b)(2) of CoC No. 9225.

If a top or bottom basket module cell is to be loaded with a TRIGA LEU SS fuel
element having > 169 g 235U, or a TRIGA HEU SS fuel element > 138 g 235U, a dummy
TRIGA spacer tube, as shown on NAC Drawing 315-40-085, shall be preinstalled in the
module cell prior to fuel loading to prevent inadvertent loading of more than three high
235U content TRIGA fuel elements per cell. High 23SU content TRIGA fuel elements are
further restricted to loading in the top and bottom basket modules of a nonpoisoned
basket only.

17. Perform an independent verification that the TRIGA fuel elements, fuel cluster rods
and dummy TRIGA spacer tubes loaded in the basket module comply with the
approved loading plan and the CoC content conditions including fuel parameters, heat
load, enrichment, minimum cooling period, etc.

18. Load a TRIGA fuel basket module into the shielded transfer cask.

19. Place the shielded transfer cask containing the loaded basket module onto the dry
transfer system components positioned on the top of the cask.

20. Lower the fuel basket fiom the shielded transfer cask into the shipping cask.

21. Repeat the loading and transfer of loaded basket modules until the approved cask
loading plan is completed.

22. Install the closure lid onto the cask. Visually verify that the lid is properly seated.

23. Remove the dry transfer system components from the top of the cask.

24. Install and tighten the 12 closure bolts to 260 ± 20 ft-lbs in three passes, using tile
torque sequence stamped on the closure lid.

25. Connect a gas supply line to tile vent valve and the drain line to the drain valve.

26. Open the air, nitrogen or helium gas supply valve and pressurize tile cask cavity
(< 30 psig) to force any residual water out the drain line. Continue to supply
pressurized gas to the cask for a mninimuinm of five minutes after the last residual free
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water discharges fromn the drain. Remove the drain and gas supply lines and attach a
vacuum drying system (VDS) to tile vent.

27. Evacuate the cask cavity to less than or equal to 10 torr (13 mbar) and continue
vacuum pumping for a minimum of 15 minutes.

28. At the end of the vacuum pumping period, isolate the cask cavity from the vacuum
pump and stop the vacuum pump. Monitor the cask cavity pressure for a minimum of
ten minutes. If the pressure rise is less than 5 torr (6.7 mbar), tile cavity is verified as
dry of free water. If pressure rise is >5 torr (6.7 mbar), repeat vacuum drying until the
dryness verification results are satisfactory.

29. Backfill the cask cavity with helium to 0 psig (I atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

30. Perform a helium leakage test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the procedural
requirements of Section 8.1.3.1, Steps 3 through 10.

31. Install the vent and drain alternate port covers and torque the bolts to 100 ±10 inch-
pounds.

32. If an alternate port cover containment O-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of 8.1.3.2.2.

33. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test on the affected port cover as follows.
a. Install a pressure test fixture to the port cover test port including a calibrated

pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.
c. Isolate the gas supply and observe the pressure gauge for a minimum of five

minutes.

d. The acceptance criterion for the test is no measurable drop in pressure during
the minimum test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

Note: Alternate B port covers, if used, shall have a helium maintenance leakage rate
test performed to confirm a leaktight containment closure. Install the
Alternate B port cover and perform the maintenance leakage rate test per the
requirements of Section 8.1.3.3.2.

34. Decontaminate the cask surfaces. Survey the cask for surface contamination and
radiation dose rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

35. Engage the cask lifting yoke to the lifting trunnions.
36. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the

rear support structure. Carefully lower the cask to the horizontal transport orientation
resting on the front saddle by moving the crane and/or the trailer as required to
maintain cask engagement to the rear supports.
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37. Disengage the lifting yoke fr'om the lifting trunnions and remove it from the area.
Install the cask tie-down strap. Install the top and bottom impact limiters. Install a
TID to an attachment point on the top impact limiter.

38. Install ISO container bracing and lid, or personnel barrier.

39. Complete radiation and contamination surveys of the external surfaces of the package
and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and (j).

40. Measure the dose rate in mnillirems per hour at one meter from the package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

41. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on the Fissile
Material label applied to the package per 49 CFR 172, Subpart E.

42. Apply appropriate placards to the transport vehicle in accordance with 49 CFR i 72,
Subpart F.

43. Complete the shipping documents and provide the carrier with instructions regarding
the requirements for maintaining an exclusive use shipment.

7.1.7 Procedure for Loading TRIGA Damaged Fuel or Fuel Debris into a
TRIGA Sealed Damaged Fuel Can (DFC)

1. Examine the sealed damaged fuel can (DFC) body and inspect for damage. Verify that
the lid sealing surface is clean and free of defects. Visually verify that the drain plug
seal is installed and the drain plug is partially threaded into the drain plug adapter to
allow for draining.

2. Lower the DFC into the pool and position it for fuel loading.

3. Load the damaged TRIGA fuel cluster rods or fuel debris into the DFC. Verify that no
more than the equivalent of 2 design base fuel elements, or 6 fuel cluster rods, as
damaged fuel or fuel debris are loaded into the sealed DFC as specified in the CoC.
Visually verify that there is no debris in the lid sealing surface and thread areas.

4. Examine the DFC lid and inspect for damage. Visually verify that the sealing surface
is clean and free of defects. Lubricate the lid bolts, install the lid seal and verify that
the lid valve is in the open position and the valve lock set screw is retracted.

5. Attach the testing hose to the lid test connection and ensure that the fitting is properly
seated.

6. Install the lid and torque the lid bolts to 150 ± 10 inch-pound.
Note: Torque any two diametrically opposed bolts first, then torque the remaining

two bolts. Complete the torque sequence by verifying the torque of all four
bolts in a clockwise direction.

7. Pressurize the sealed DFC with air or helium to 5-15 psig to remove the water.
Continue the purge for at least 5 minutes after bubbles appear firom the base of the
DFC.

8. Access and torque the DFC drain plug to 50 ± 2 ft-lbs.
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9. Evacuate the DFC to a pressure below 10 torr (13 mbar) and continue vacuum
pumping for 10 minutes.

10. Stop and isolate the vacuum pump and monitor the DFC vacuum pressure for a
minimum of 10 minutes. If the pressure rise is <5 torr (6.7 mbar) in 10 minutes, the
DFC is verified as dry of fiee water. If the pressure rise is >5 torr (6.7 mbar) in 10
minutes or less, the DFC is not considered dry of free water. Repeat vacuum drying
and pressure rise testing until the dryness verification results are satisfactory.

11. Backfill the DFC with helium to a pressure of I atmosphere (0 psig), +1. -0 psi.
12. Shut and lock the lid diaphragm valve. The DFC is now sealed, dried and backfilled.

13. Disconnect the testing hose from the lid test connection.

14. The sealed DFC is now ready for loading into a TRIGA basket module.

7.1.8 Procedure for Wet Loading of PWR/BWR Fuel Rods or TPBARs into

the PWR/BWR Transport Canister

For the shipment of PWR and BWR fuel rods and nonfuel-bearing components (e.g., PWR guide

tubes or BWR water rods), the PWR/BWR transport canister has three configurations: sealed

canister, screened canister, and free-flow canister. All three canister configurations may be used

to contain either intact or damaged fuel rods, or a combination of both damaged and intact fuel

rods. The loaded transport canisters are loaded into the NAC-LWT cask containing a LWT

PWR basket assembly with an appropriate bottom weldment spacer. For transport canisters

containing any damaged fuel rod contents, a can and an insert spacer are required to be installed

and bolted to the underside of the closure lid to limit the axial movement of the canister. The use

of the can and insert spacer requires the use of the PWR basket assembly fitted with the

Altermate B spacer. Transport canisters containing intact rods may be placed in any of the three

types of PWR basket assemblies. For the transport of a mixed loading of PWR or BWR fuel

rods with nonfuel-bearing components, a modified 5x5 insert with 21 fuel rod locations and a

larger tube position for the larger diameter nonfuel-bearing component (up to a nominal diamneter

of 1.3 inches) is required to be used with the PWR/BWR transport canister.

For the shipment of TPBARs, only the screened or free flow PWR/BWR Rod Transport Canister

containing the 5 x 5 rod insert may be used.

Upon completion of loading the transport canister, the canister and the insert spacer are loaded,

either together or individually, into the basket assembly in a manner similar to loading a PWR

assembly.

1. If the transport canister is to be shipped in a sealed configuration, verify the five drain
plugs are installed and torqued to 50 + 2 foot-pound. If the transport canister is to be
shipped in the free flow configuration, verify the five drain plugs are not installed. If
the transport canister is to be shipped in the screened configuration, verify the
screened plugs are installed and torqued to 50 + 2 foot-pound in the bottom of the
canister.
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2. Lower the transport canister (and insert) into the fuel pool for loading.

3. Load the spent fuel rods into the transport canister in accordance with site-specific
procedures. Separate failed fuel rod capsules may be used to contain either intact or
damaged fuel rods within the canister. The capsules are intended to limit dispersal of
radioactive material to the canister internals. Visually upon completion of loading,
verify that there is no debris on the lid sealing surface and threaded areas.

4. Using the appropriate lid (sealed, screened or free-flow), examine and inspect for
damage. Visually verify that the sealing surface is clean and free of defects. Lubricate
the lid bolts.

5. Install the lid and torque the lid bolts to 35 ± 5 inch-pound.

Note: Torque any two diamnetrically opposed bolts first, then torque the remaining
six bolts. Complete the torque sequence by verifying the torque of all eight
bolts in a clockwise direction.

6. If the transport canister is being shipped in either the screened or free-flow
configuration, it is now ready for shipment. To ship PWR and BWR rods and nonfuel-
bearing components, the transport canister shall be loaded into the NAC-LWT cask in
accordance with Section 7.1.1, Procedures for Wet Loading of LWR Fuel Assemblies
and Canistered LWR Fuel Rods. To ship TPBARs, the transport canister shall be
loaded in accordance with Section 7.1.9, Procedure for Wet Loading of TPBAR
Consolidation Canister or PWR/BWR Rod Transport Canister into the NAC-LWT
Cask. If the transport canister is being shipped in the sealed configuration, complete
steps 7-14 of this section.

7. Connect vent and drain lines to the respective quick-disconnect fittings on the sealed
transport canister lid. The drain hose discharge should be directed to the plant drain
system for radiological wastewater or another appropriate collection point.

8. Pressurize and purge the transport canister using helium. (Caution do not exceed 25
psig. while dewatering the transport canister.) Secure the purge once no fluid is
observed exiting the discharge for at least 10 minutes.

9. Connect the vent line to a suitable vacuum pump. Maintain connection of drain line to
the can, but isolate the line to allow vacuum drying of the sealed failed fuel can.

10. Evacuate the can to a pressure below 10 torr (13 mbar) and continue vacuum pumping
for 10 minutes.

11. Stop and isolate the vacuum pump and monitor the cask cavity vacuum pressure for a
minimlum of 10 minutes. If the pressure rise is less than 5 torr (6.7 mbar), the cavity is
verified as dry of free water. If the pressure rise is >5 torr (6.7 mbar), repeat vacuum
drying until the dryness verification results are satisfactory.

12. Backfill the transport canister cavity with helium to I atmosphere (absolute), +1, -0
psi.

13. Disconnect the vent and drain lines from the transport canister.

14. The sealed transport canister is now ready for shipment and may be loaded into the
NAC-LWT cask in accordance with Section 7.1 .1.
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7.1.9 Procedure for Wet Loading of TPBAR Consolidation Canister or
PWR/BWR Rod Transport Canister into the NAC-LWT Cask

This section describes the procedures for loading the NAC-LWT with a TPBAR consolidation

canister or with a screened or free flow PWR/BWR Rod Transport Canister. The consolidation

canister can contain up to 300 TPBARs, two of which may be prefailed. Dunnage (i.e., spacer

grids, stainless steel tubes, etc.) may be used in consolidation canisters containing fewer than 300

TPBARs. The total weight and volume of the contents (i.e., dunnage and reduced number of

TPBARs) must be less than, or equal to, the weight and volume of the full load of 300 TPBARs.

The PWRIBWR Rod Transport Canister may contain up to 25 TPBARs.

Appropriate radiological controls and procedures addressing tritium shall be utilized by the

licensee, including appropriate personnel monitoring for tritium exposure.

NAC-LWT casks to be used to transport the TPBAR consolidation canisters shall be configured

as shown on Drawing No. 315-40-128, including Alternate B port covers. NAC-LWT casks to

be used to transport a PWR/BWR Rod Transport Canister shall be configured as shown on

Drawing No. 315-40-104, Assembly 95, including Alternate B port covers.

I. Perform a receiving survey of the empty cask and inspect for damage. Verify, by cask
serial number, that the cask is approved for TPBAR shipment.

2. Position a trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an ISO is used, it may be removed from the trailer and secured in the
unloading area.

3. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove roof cross-members, if installed.

Note: Verify that the package nameplate displays the package identification number,
USA/9225/B(M)-96, as required by the CoC for TPBAR contents.

4. Perform a Health Physics survey of the cask and adjacent surfaces of the trailer.
Note: A receiving survey of the cask and transporter must be performed as soon as

practical after arrival at the site to assure compliance with 10 CFR 71.87(i)
and 10 CFR 71.47, and to assure timely reporting of any reportable
noncompliance.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.
7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the

cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.
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8. Place the cask in the decontamination pit or other designated area. Disengage the
lifting yoke. Clean cask surfaces of road dirt as required for entry into the spent fuel
pool.

9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage.

10. Remove the Alternate B vent and drain valve port covers. Prior to reinstallation of the
port covers, replace the metallic O-ring seal with an approved spare and inspect the
Viton® O-ring seal for each port cover. If the Viton® O-ring shows any damage,
replace it. Ensure that the replacement O-rings are properly installed and seated.
Store the port covers to protect the seal surfaces. Visually inspect the valved quick-
disconnect nipples and replace them, if necessary.

11. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspect the Teflon O-ring seal in the underside of the closure lid. If the 0-
ring shows any damage, replace it. Remove the metallic O-ring and replace it with an
approved spare. Ensure that the replacement O-rings are properly installed and seated.
Inspect the lid bolts and replace any that are damaged. Ensure that the TPBAR spacer
is installed on the bottom of the cask lid for consolidation canister transports and not
damaged when the lid is set down.

12. Visually inspect the inner cavity for foreign material or damage. Install or verify the
presence of the standard drain tube and the TPBAR basket assembly (Drawing No.
315-40-10, Assembly 96 or Assembly 95) for loading of the consolidation canister; or
the standard drain tube, TPBAR basket assembly (Drawing No. 315-40-10, Assembly
95), and the PWR Insert (Drawing No. 315-40-105, Assembly 99) for the loading of
the PWR/BWR Rod Transport Canister containing TPBARs.

Note: The PWR inset may be installed during the placement of the loaded
PWR/BWR Rod Transport Canister into the NAC-LWT cask.

13 Fill the cask cavity with clean water. Install lift yoke arm guides and remote actuation
components on the cask lifting yoke.

14. Engage the cask lifting yoke with the cask lifting trunnions and pick tip tile cask.
Carefully lower the cask to the bottom of the cask loading area while spraying the cask
down with clean water.

15. Disengage the lifting yoke from the cask and remove the yoke from tile pool.

16. Identify the TPBAR consolidation canister or the PWR/BWR Rod Transport Canister
containing TPBARs to be loaded.

17. Pick up the consolidation canister or the PWR/BWR Rod Transport Canister using the
required grapple system.

18. Position the container over the cask and then carefully lower it into the cask to avoid
damage to the cask sealing surfaces. Orient the consolidation canister bail so that it is
aligned with tile drain tube location. Confirm that the container is fully seated, then
release and raise the grapple to the full tip position.

19. Position tile cask lifting yoke over the cask closure lid. Attach the slings to the closure
lid and cask lifting yoke. Lower the yoke over the cask.
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20. Position the closure lid over the cask and slowly lower it into place. For the
consolidation canister, ensure the bail is properly aligned to the TPBAR spacer on the
bottom of the lid. Use the cask and lid match marks as guides to properly align the lid.
Visually confirm that the closure lid is seated.

21. Lower the cask handling yoke to slack the closure lid cables. Engage the lift yoke to
the lifting trunnions and begin lifting.

Note: Visually verify the yoke engagement before lifting the cask.

22. Raise the cask until the lid is slightly above the surface of the pool. At the option of
the licensee/user, a number of closure lid bolts (4 to 12) may be installed hand tight.

23. Raise the cask clear of the pool, rinsing the yoke and cask with clean water.
24. Transfer the cask to the decontamination pit or other work area. Remove the yoke and

lid lift slings.

25. Install and tighten the 12 closure lid bolts to 260 + 20 ft-lb in three passes, using tile
torque sequence stamped on the closure lid.

26. At the option of the licensee/user, a 25 to 50 gallon clean water flush of the cask cavity
may be performed by connecting a valved clean water line to the drain valve and a
valved drain line to the vent valve. After the cavity flushing is completed, if
performed, disconnect the water supply and drain lines.

27. Connect a gas supply line to the vent valve and the drain line to the drain valve.
28. Open the air, nitrogen or helium gas supply valve and pressurize the cask cavity (<30

psig) to force out the water. Continue to supply pressurized gas to the cask for a
minimum of five minutes after the last residual free water discharges from the drain
line. Remove the drain and gas supply lines and attach a vacuum drying system
(VDS) to the cask vent valve.

29. Evacuate the cask cavity to a vacuum pressure of less than 10 torr (13 mbar) and
continue vacuum pumping for a minimum of 15 minutes.

30. At the end of the vacuum pumping period, isolate the cask cavity from the vacuum
pump and stop the pump. Monitor the cask cavity pressure for a minimum often (10)
minutes. If the pressure rise is less than 5 torr (6.7 mbar), the cavity is verified as dry
of free water. If the pressure rise >5 torr (6.7 mbar), repeat vacuum drying until the
dryness verification results are satisfactory.

31. Backfill the cask cavity with helium to 0 psig (1 atmosphere, absolute), +1, -0 psi.
Disconnect the VDS.

32. Perform the helium leakage test of the closure lid containment 0-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the requirements of
Section 8.1.3.1, Steps 3 through 10.

33. Install and helium leakage test the Alternate B vent and drain port covers to leaktight
criteria in accordance with Section 8.1.3.3.2.

34. Decontaminate the cask. Survey the cask for surface contamination and radiation dose
rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

35. Remove lift yoke arm guides. Engage the cask lifting yoke to the lifting trunnions.
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36. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the
rear support structure. Carefully lower the cask to the horizontal transport orientation
resting oil the front saddle by moving the crane and/or trailer, as required, to maintain
cask engagement to the rear supports.

37. Disengage the cask lifting yoke from the cask lifting trunnions and remove it fiom the
area.

38. Install the cask tie-down strap. Install the top and bottom impact limiters.

39. Install a TID to an attachment point of the top impact limiter.

40. Install roof cross-members, close ISO container doors, and replace ISO container roof.
41. Complete radiation and contamination surveys of the external surfaces of the package

and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and (j).

42. Measure the dose rate in millirems per hour at one meter from the package surface to
determine the Transport Index (TI). Indicate the TI oil the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

43. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on the Fissile
Material label applied to the package per 49 CFR 172, Subpart E.

44. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

45. Complete the shipping documents and provide the carrier with instructions regarding
the requirements for maintaining an exclusive use shipment.

7.1.10 Procedure for the Dry Loading of PULSTAR Fuel Into the NAC-LWT
Cask

This section describes the procedures for loading the NAC-LWT cask with intact PULSTAR fuel

assemblies, intact PULSTAR fuel rods in fuel rod inserts, and intact or damaged PULSTAR fuel

assemblies, fuel rods, fuel debris, and nonfuel components of PULSTAR fuel assemblies in

either sealed or screened PULSTAR cans. Up to 28 PULSTAR fuel assemblies, rod inserts, and

sealed or screened cans can be loaded in the 28 MTR (four module x seven cells/module) basket
assembly. The 28 MTR basket assembly consists of a base module, two intermediate modules,

and a top module.

Damaged PULSTAR fuel assemblies, damaged fuel rods, fuel debris, and nonfuel components of

fuel assemblies are required to be loaded in either a sealed failed fuel or screened PULSTAR
can. Intact PULSTAR fuel rods may be loaded into either one of the cans at the option of the

licensee. The PULSTAR cans are limited to being loaded in any cell in either the top or the base

module. The top and base basket modules can also contain intact PULSTAR fuel assemblies and

fuel rod inserts containing intact PULSTAR fuel rods.
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S The NAC-LWT cask will be loaded dry, utilizing a transfer cask for loading each of the four

basket modules. The basket modules will be preloaded with the PULSTAR fuel contents. The

damaged fuel cans will be preloaded, closed, drained and dried, if applicable, prior to loading in

either the top or base basket module. The PULSTAR cans shall be loaded and prepared for

transport in accordance with the applicable steps of Section 7.1.7.

The NAC-LWT dry PULSTAR fuel loading and preparation for transport procedures are as

follows.

1. Perform a receipt inspection of the empty cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an ISO container is used, it may be removed from the trailer and
secured in the unloading area.

3. Remove the lid/top of the ISO container and remove any bracing.
Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Perform a Health Physics survey of the cask and adjacent surfaces of the trailer.

Note: A receiving survey of the cask and transporter must be performed as soon as
practical after arrival at the site to assure compliance with 10 CFR 71.87(i)
and 10 CFR 71.47, and to assure timely reporting of any reportable
noncompliance.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.

7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.

8. Place the cask into the dry loading station.

9. Disengage the lift yoke.
10. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs

of neutron shield fluid leakage.

11. Remove the vent and drain port covers. Prior to reinstallation of the port covers,
carefully inspect the port cover O-ring seals and, if the O-rings show any damage,
replace them with approved spares. Ensure that the replacement 0-rings are properly
installed and seated. Visually inspect the vent and drain quick-disconnect nipples and
replace them, if necessary.

Note: For Alternate B port covers, replace the metallic O-ring with an approved
spare prior to reinstallation.

NAC international 7.1-47



NAC-LWT Cask SAR November 2014
Revision 42

12. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspect the Teflon O-ring seal in the underside of the closure lid. If the 0-
ring shows any damage, replace it. Remove the metallic O-ring and replace it with an
approved spare. Ensure that the replacement 0-rings are properly installed and seated.
Inspect the lid bolts and replace any that are damaged.

13. Visually inspect the cask cavity for foreign material or damage. Clean as necessary.
Install or verify the presence of a correct drain tube assembly including alignment
ring.

14. Install the required dry transfer system components to the top of the cask.

15. Position the shielded transfer cask components for basket module loading, as
appropriate.

16. Identify the PULSTAR fuel assemblies, fuel rod holders, and fuel cans to be loaded,
and verify that the PULSTAR fuel contents comply with the authorized content, heat
load and quantity conditions of the CoC. Four basket modules (e.g., one base module,
two intermediate modules, and a top module) constitute the 28 MTR basket assembly.
Spacers will be used as provided to position the PULSTAR fuel contents, as required.

17. Each module is capable of containing up to seven intact fuel assemblies, fuel rod
inserts or a PULSTAR fuel can. Fuel cans are restricted to being loaded into the top
and base modules, where the cans may be loaded with intact fuel assemblies or fuel
rod holders without loading preference. There are no limitations on loading location
for intact fuel assemblies or fuel rod holders in any of the four basket modules.

The base module is loaded into the cask first, followed by the two intermediate
modules and the top module is loaded last.

18. Load the shielded transfer cask with the loaded base basket module.

19. Place the shielded transfer cask containing the base module unit onto the dry transfer
system components positioned on the top of the cask.

20. Lower the fuel basket from the transfer cask into the NAC-LWT cask cavity.

21. Repeat the loading and transfer of loaded basket modules until the approved cask
loading plan is completed.

22. Install the closure lid onto the cask using the dry transfer system. Visually verify that
the lid is properly seated.

23. Remove the dry transfer cask system components from the top of the cask.

24. Install and torque the 12 closure lid bolts to 260 ± 20 ft-lb in three passes using the
torquing sequence stamped on the lid.

25. Connect a gas supply line to the vent valve and a drain line to the drain valve.

26. Open the nitrogen or helium gas supply valve and pressurize the cask cavity (< 30
psig) to force any residual water out the drain line. Continue to supply pressurized gas
to the cask for a minimum of five minutes after the last residual free water discharges
form the drain. Remove the drain and gas supply lines and attach a vacuum drying
system (VDS) to the vent.
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27. Evacuate the cask cavity to less than or equal to 10 torr ( 13 mbar) and continue
vacuum pumping for a rninimumn of 15 minutes.

28. At the end of the vacuum pumping period, isolate the cask cavity from the vacuum
pump and stop the vacuum pump, and monitor the cask cavity pressure for a minimum
of 10 minutes. If the pressure rise is less than 5 torr (6.7 torr), the cavity is verified
dry of free water. If the pressure rise is >5 torr (6.7 mbar), continue vacuum drying
until the dryness verification is completed satisfactorily.

29. Backfill the cask cavity with helium to 0 psig (1 atmosphere, absolute), +1, -0 psi.
Disconnect the VDS from the vent valve.

30. Perform the helium leakage test of the closure lid containment 0-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the requirements of
Section 8.1.3.1, Steps 3 through 10.

31. Install the vent and drain alternate port covers and torque tile bolts to 100 ±10 inch-
pounds.

32. If an alternate port cover containment O-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of Section 8.1.3.2.2.

33. If the alternate port cover containment seal was inspected and accepted for reuse,
perform an air pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port, including a calibrated
pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.

c, Isolate the gas supply and observe the pressure gauge for a minimum of five
minutes.

d. The acceptance criterion for the test is no measurable drop in pressure during
the minimum test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

Note: Alternate B port covers, if used, require the satisfactory completion of a
helium maintenance leakage rate test for each loaded transport. Install the
Alternate B port cover and perform the maintenance leakage rate test per the
requirements of 8.1 .3.3.2.

34. Decontaminate the cask. Survey the cask for surface contamination and radiation dose
rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

35. Engage the cask lifting yoke to the lifting trunnions.

36. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the
rear support structure. Carefully lower the cask to tile horizontal transport orientation
resting oil the front saddle by moving the crane and/or the trailer as required to
maintain cask engagement to the rear supports.

37. Disengage the lifting yoke from the lifting trunnions and remove it from tile area.

38. Install the cask tie-down strap. Install the top and bottom impact limiters.

39. Install a TID to an attachment point on the top impact limiter.
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40. Install ISO container bracing and lid.

41. Complete radiation and contamination surveys of the external surfaces of the package
and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and (1).

42. Measure the dose rate in millirems per hour at one meter from the package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

43. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the Certificate of Compliance, and indicate the correct
CS] on the Fissile Material label applied to the package per 49 CFR 172, Subpart E.

44. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

45. Complete the shipping documents and provide the carrier with instructions regarding
the requirements for maintaining an exclusive use shipment.

7.1.11 Procedure for Dry Loading of TPBAR Waste Container

This section describes the procedure for the loading of a TPBAR Waste Container into a NAC-
LWT cask in a dry loading facility. Appropriate radiological controls and procedures addressing

tritium shall be utilized by the licensee, including appropriate monitoring for tritium exposure.

NAC-LWT casks to be used for the transport of TPBARs shall be configured as shown on

Drawing No. 315-40-128, including Alternate B port covers.

1. Perform a receiving survey of the ISO and trailer, and inspect for damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release the
brakes and remove the chocks when required to complete the uprighting operations. If
necessary, the ISO container may be removed from the trailer and secured in the
unloading area.

3. Licensees shall receive and survey the package for radiation and removable
contamination (for both gross beta-gamma and tritium) per 10 CFR 20 and 49 CFR
173. Record the survey results. If radiation or contamination levels exceed the limits
of 49 CFR 173.441 or 173.443, respectively, the licensee shall notify the shipper and
ensure the appropriate notifications are completed.

4. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove the ISO roof cross members, if installed.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap. Complete the radiation and contamination surveys of
the package as additional surfaces become accessible. Clean the cask surfaces as
required for entry into the dry loading facility.

7. Using the cask lifting yoke with lift yoke arm guides removed, engage the lifting
trunnions of the front end of the cask. Raise the cask to a vertical position on the rear
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cask supports, moving the crane and/or trailer, as required, to keep the cask engaged in
the rear cask supports and the crane cable vertical. When the cask is vertical, block
the trailer wheels and lift the cask from the container.

8. Place the cask in a transfer cart or a loading fixture. Disengage the lifting yoke.
9. Remove the Alternate B vent and drain valve port covers. Replace the metallic seal

with an approved spare and inspect the Viton®' O-ring seal on each cover. If the
Viton" O-ring shows any damage, replace it. Ensure the replacement O-rings are
properly installed and seated. Store the port cover to protect the seal surfaces.
Visually inspect the vent and drain valved quick-disconnect nipples and replace, if
necessary.

10. Loosen and remove all closure lid bolts.

11. Attach the lid removal fixture to the closure lid.

12. Use a transfer cart or loading fixture and move the cask into the loading position.

13. Remove the closure lid and set it on a support that is suitable for radiological control
and for maintaining the cleanliness of the closure lid. Carefully inspect the Teflon 0-
ring seal in the underside of the closure lid. If the O-ring shows any damage, replace
it. Remove the metallic O-ring and replace it with an approved spare. Ensure the
replacement O-rings are properly installed and seated. Inspect the lid bolts and replace
any that are damaged. Verify that the TPBAR spacer is installed on the bottom of the
cask lid and not damaged when the lid is set down.

14. Install the seal surface protector in the lid cavity, if required.

15. Load the TPBAR Waste Container into the TPBAR basket positioned in the cask
cavity using the required grapple or handling system. Verify the contents of the Waste
Container comply with the CoC content conditions.

16. Remove the cask seal surface protector, if used, and install the cask closure lid.
17. Use the transfer cart or loading fixture and remove the cask from the loading area.
18. Inspect, install and tighten all 12 closure lid bolts to 260 ± 20 ft-lbs in three passes

using the torque sequence indicated onl the closure lid.

19. Connect a vacuum pump to the cask vent valve.

20. Perform the helium mass spectrometer maintenance leakage rate test on the cask lid to
leaktight criteria in accordance with the requirements of Section 8.1.3. 1, Steps 3
through 10.

21. Following successful completion of the helium backfill and helium leak testing of the
lid seal, monitor the cavity volume for tritium and record the results.

Note: Tritium monitoring system shall have a minimum sensitivity of 5 x 10-3 micro
curies/cc.

22. Install Alternate B port covers on the vent and drain openings and torque each port
cover bolt to 285 ± 15 in-lbs. Perform a helium leakage rate test oil each port cover to
leaktight criteria in accordance with Section 8.1.3.3.2.

23. Decontaminate the cask. Survey the cask surface for gross beta-gamma and tritium
removable contamination levels., and radiation dose rates.

Note: Removable contamination levels and radiation levels shall comply with
49 CFR 173.443 and 173.44 1, respectively.
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24. Using the cask lifting yoke with the guide arms removed, lift and position the cask in
the rear cask supports oil the ISO/trailer. Engage the trunnion pockets in the bottom
end of the cask with tile rotation trunnions. Lower the cask to rest on the front
tiedown saddle, moving the crane, and/or trailer, as required, to keep the crane cables
vertical. Disengage the cask lifting yoke from the cask lifting trunnions and set it
aside.

25. Install and attach the cask tiedown strap. Install the cask top and bottom impact
limiters.

26. Install a TID to an attachment point on the top impact limiter.

27. Install roof cross members, close ISO container doors, and replace ISO container roof.

28. Complete a Health Physics survey on the external surface of the package and record
the results. Complete dose rate measurements at the cask surface, at 1 meter from the
cask surface, and at 2 meters from the vertical plane of the side of the transport
vehicle. The maximum dose rate at 1 meter from the cask is the transport index (TI).
Ensure compliance with 10 CFR 71.87(i) and observe the following criteria.

* If the dose rate is less than 2 mSv/h (200 mrem/hr) at all accessible points on the
external surface of the cask, and the TI is less than 10, the package must meet the
requirements of 10 CFR 71.47 (a).

* If the dose rate is greater than 2 mSv/h (200 mrem/hr), but is less than 10 mSv/h
(1000 mrem/hr) at any point on the external surface of the package, or the TI is
greater than 10, the package must be shipped as "exclusive use" and meet the
requirements of 10 CFR 71.47 (b), (c) and (d). If the dose rate and shipping
requirements of 10 CFR 71.47 (b), (1), (2), (3) and (4) cannot be met, the package
cannot be shipped.

Note: 10 CFR 71.47 (c) and (d) require the shipper to provide the carrier with
written instructions for maintenance of the exclusive use shipment. The
instructions must be included with the shipping paper information. The
instructions must be sufficient so that, when followed, they cause the carrier
to avoid actions that unnecessarily delay delivery or unnecessarily result in
increased radiation levels or radiation exposures to transport workers or
members of the general public.

* If the dose rate is > 10 mSv/h (1000 mrem/hr) at any point oil the external surface
of the cask, the cask exceeds the limits of 10 CFR 71.47 and cannot be shipped.

29. Complete the shipping document, carrier instructions (if required), and apply
appropriate placards and labels.

7.1.12 Procedure for Wet Loading PWR MOX Fuel Rods in a Transport

Canister Into the NAC-LWT Cask

PWR MOX fuel rods (or combinations of PWR MOX and U02 PWR fuel rods) are required to

be loaded into a screened or free flow PWR/BWR Rod Transport Canister prior to loading into

the NAC-LWT cask for transport. Although a maximum quantity of 16 MOX fuel rods may be

shipped, it is required that the 5 x 5 rod insert be used to position the rods in the transport

canister (i.e., the 4 x 4 insert is not authorized for use for the transport of MOX fuel rods).
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In order to satisfy the increased potential for release of significant quantities of radioactive

materials, and as recommended by NUREG-1617, Supplement 1, the NAC-LWT cask assembly

specified for the transport of PWR MOX fuel rods contained in a transport canister provides a

leaktight containment boundary.

The screened or free flow transport canister with a 5 x 5 rod insert will be loaded with up to 16

PWR MOX fuel rods (or a combination of up to 16 PWR MOX and U02 PWR fuel rods). In

addition to the 16 PWR MOX fuel rods, up to 9 zirconium alloy-based burnable poison rods

(BPRs) may be loaded into the unused insert openings.

NAC-LWT casks to be used for the transport of MOX fuel rods shall be configured as shown on

Drawing No. 315-40-104, Assembly 97.

1. Perform a receiving survey of the empty cask and inspect for damage.

2. Position a trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an ISO is used, it may be removed from the trailer and secured in the
unloading area.

3. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove roof cross-members, if installed.
Note: Verify that the package nameplate displays the package identification number,

USA/9225/B(U)F-96, as required by the CoC for PWR MOX fuel rods.
4. Perform a Health Physics survey of the cask and adjacent surfaces of the trailer.

Note: A receiving survey of the cask and transporter must be performed as soon as
practical after arrival at the site to assure compliance with 10 CFR 71.87(i)
and 10 CFR 71.47, and to assure timely reporting of any reportable
noncompliance.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.
7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the

cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to maintain the lift yoke engaged to the trunnions
and the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.

8. Place the cask in the decontamination pit or other designated area. Disengage the
lifting yoke. Clean cask surfaces of road dirt, as required, for entry into the spent fuel
pool.

9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage.

10. Remove the vent and drain valve port covers. Prior to reinstallation of the port covers,
carefully inspect the valve port cover 0-ring seals and, if the O-rings show any

0
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damage, replace them with approved spares. Ensure that the replacement O-rings are
properly installed and seated. Visually inspect the valved quick-disconnect nipples
and replace them, if necessary.

Note: For Alternate B port covers, replace the metallic O-ring with an approved
spare prior to reinstallation.

11. Remove closure lid bolts. Attach the lid lift slings to tile closure lid. Remove tile
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspect the Teflon O-ring seal in the underside of the closure lid. If the
O-ring shows any damage, replace it. Remove the metallic 0-ring and replace it with
an approved spare. Ensure that the replacement O-ring(s) is properly installed and
seated. Inspect the lid bolts and replace any that are damaged. Ensure that the Rod
Transport Canister spacer is not damaged when the lid is set down.

12. Visually inspect the inner cavity for foreign material or damage. Install or verify the
presence of the drain tube and the PWR basket assembly.

13 Fill the cask cavity with clean water. Install lift yoke arm guides and remote actuation
components on the cask lifting yoke.

14. Engage the cask lifting yoke with the cask lifting trunnions and pick up the cask.
Carefully lower the cask to the bottom of tile cask loading area while spraying the cask
down with clean water.

15. Disengage the lifting yoke from the cask and remove the yoke from tile pool.

16. Identify the PWR/BWR Rod Transport Canister to be loaded and verify that a 5 x 5
rod insert is located in the canister.

17. Identify the PWR MOX fuel rods (and standard PWR rods and BPRs, as applicable) to
be loaded into the PWR/BWR Rod Transport Canister. Verify that the fuel rods and
BPRs comply with the content type, form, heat load, minimum cooling time and
quantity conditions of the NAC-LWT CoC. Load the screened or free flow
PWR/BWR transport canister with uip to 16 PWR MOX fuel rods, a combination of
MOX and standard PWR rods, and uip to 9 BPRs in the open tube locations in tile
5 x 5 insert. Perform an independent verification of the fuel rod selection and loading
process.

18. Install the transport canister lid and torque the lid bolts to 35 ± 5 inch-pounds.

19. Position the loaded PWR/BWR Rod Transport Canister over tile cask and then
carefully lower it into the cask to avoid damage to the cask sealing surfaces. Note that
the transport canister may be loaded into the cask with the PWR basket insert.

20. Position the cask lifting yoke over the cask closure lid. Attach the slings to the closure
lid and cask lifting yoke. Lower the yoke over the cask.

21. Position the closure lid over the cask and verify that the appropriate lid spacer is
installed per the approved PWR MOX fuel rod transport arrangement in Drawing 315-
40-104, Section 1.4. Lower the closure lid into the lid recess using the lid match
marks as guides to align the lid. Visually confirm that the closure lid is flush with the
top of the cask and properly seated.

22. Lower the cask handling yoke to slack the closure lid cables. Engage tile lift yoke to
the lifting trunnions and begin lifting the cask.
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Note: Visually verify the yoke engagement before lifting the cask.
23. Raise the cask until the lid is slightly above the surface of the pool. At tile option of

the licensee/user, a number of closure lid bolts (4 to 12) may be installed hand tight.
24. Raise the cask clear of the pool, rinsing the yoke and cask with clean water and

transfer the cask to the decontamination pit or other work area. Remove tile yoke and
lid lift slings.

25. Install and tighten the 12 closure lid bolts to 260 ± 20 ft-lb in three passes, using the
torque sequence stamped on the closure lid.

26. At the option of the licensee/user, a 25 to 50 gallon clean water flush of the cask cavity
may be performed by connecting a valved clean water line to the drain valve and a
valved drain line to the vent valve. After the cavity flushing is completed, if
performed, disconnect the water supply and drain lines.

27. Connect a nitrogen or helium gas supply line to the vent valve and the drain line to the
drain valve.

28. Open the nitrogen or helium gas supply valve and pressurize the cask cavity (<30 psig)
to force out the water. Continue to supply pressurized helium to the cask for a
minimum of five minutes after the last residual free water discharges firom the drain
line. Remove the drain and gas supply lines and attach a vacuum drying system
(VDS) to the cask vent valve.

29. Evacuate the cask cavity to a vacuum pressure of less than 10 torr (13 mbar) and
continue vacuum pumping for a minimum of 15 minutes.

30. At the end of the vacuum pumping period, isolate the cask cavity from the vacuum
pump and stop the pump. Monitor the cask cavity pressure for a minimum of 10
minutes. If the pressure rise is less than 5 torr (6.7 mbar), the cavity is verified as dry
of free water. If the pressure rise is greater than 5 torr (6.7 mbar), repeat vacuum
drying until the dryness verification results are satisfactory.

31. Backfill the cask cavity with helium to 0 psig (I atmosphere, absolute), +2, -0 psi.
Disconnect the VDS.

32. Perform the helium leakage test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the requirements of
Section 8.1.3.1, Steps 6 through 10.

33. Install the vent and drain port covers and torque the bolts to 100 ± 10 inch-pounds.
34. If an alternate port cover containment O-ring seal was replaced, perform a helium

leakage test on the affected port cover using a He MSLD in accordance with the
requirements of Section 8.1 .3.2.2.

35. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port, including a calibrated
pressure gauge with a mninimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, + 1, -0 psi.
c. Isolate the gas supply and observe the pressure gauge for a minimum of five

minutes.
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d. The acceptance criterion for the test is no measurable drop in pressure during the
minimum test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

Note: Alternate B port covers, if used, require tile satisfactory completion of a helium
maintenance leakage rate test to confirm a leaktight seal condition for each
loaded transport. Install the Alternate B port cover and perform the
maintenance leakage rate test per the requirements of Section 8.1.3.3.2.

36. Decontaminate the cask. Survey the cask for surface contamination and radiation dose
rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

37. Remove lift yoke arm guides. Engage the cask lifting yoke to the lifting trunnions.

38. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the
rear support structure. Carefully lower the cask to the horizontal transport orientation
resting on the front saddle by moving the crane and/or trailer, as required, to maintain
cask engagement to the rear supports.

39. Disengage the cask lifting yoke from the cask lifting trunnions and remove it from the
area.

40. Install the cask tie-down strap. Install the top and bottom impact limiters.

41. Install a TID to an attachment point on the top impact limiter.

42. Install roof cross-members, close ISO container doors, and replace ISO container roof.

43. Complete radiation and contamination surveys of the external surfaces of the package
and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and (j).

44 Measure the dose rate in millirems per hour at one meter from the package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

45. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on the Fissile
Material label applied to the package per 49 CFR 172, Subpart E.

46. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

47. Complete the shipping documents and provide the carrier with instructions regarding
the requirements for maintaining an exclusive use shipment.

7.1.13 Procedures for Dry Loading of MTR-28 Basket Modules Containing

SLOWPOKE Fuel Canisters into the NAC-LWT Cask

This section presents the steps for dry loading, using a transfer cask, of the MTR-28 basket

modules containing SLOWPOKE Fuel Canisters into the NAC-LWT cask. For transport, two

MTR-28 basket modules, consisting of a top module and Lipper intermediate module, and two

empty MTR-28 modules (lower intermediate and bottom modules) must be loaded into the

NAC-LWT cask. Only the top and upper intermediate MTR-28 basket modules can each contain

up to a maximum of four (4) SLOWPOKE Fuel Canisters. The three central fuel cells of these
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two modules are blocked with cell block spacers. Therefore, the maximum payload for a single

NAC-LWT cask is a maximum of eight SLOWPOKE Fuel Canisters. The two empty lower

MTR-28 basket modules are used to ensure proper axial positioning of the complete basket

assembly in the NAC-LWT cavity.

For the transport of SLOWPOKE Fuel Canisters, the NAC-LWT package shall be assembled for

transport and identified as specified on NAC License Drawing 3 15-40-158.

The maximum decay heat load of a single SLOWPOKE Fuel Canister is 0.625 Watts and the

maximum package decay heat load is 5 Watts.

The procedure for loading the NAC-LWT package with AECL SLOWPOKE Fuel Rods in a dry

configuration is as follows:

I. Perform a receiving survey of the ISO and trailer, and inspect for damage. The cask
user shall verify by reference to the NAC provided Certificate of Conformance(s) that
the identified NAC-LWT cask and associated lift yoke are within the allowable annual
maintenance period specified on the certificate(s) prior to loading and release for
transport.

2. Position the trailer in the designated cask unloading area. Level the trailer. Set the
trailer brakes and chock the wheels to prevent unintended movement. If site-specific
conditions exist that require the trailer to move to allow the cask to be uprighted on its
rotation trunnions, release the brakes, and remove the chocks when required to
complete the uprighting operations. Prior to cask removal, the ISO container may be
removed from the trailer and secured in the unloading area, if required.

3. Licensees shall receive and survey the NAC-LWT cask for radiation and removable
contamination (for both gross beta-gamma and alpha) per 10 CFR 20 and 49 CFR 173.
Open the ISO container front and/or rear doors and record the survey results. If
radiation or contamination levels exceed the limits of 49 CFR 173.441 or 173.443,
respectively, the user/licensee shall notify the shipper, NAC, and ensure the
appropriate notifications are completed.

4. Undo tiedowns and remove the roof fiom the ISO container. Remove the ISO roof
cross members, if installed.

5. Remove the top and bottom impact limiters; collect any TiDs that may be present.

6. Remove the cask tie-down strap. Complete the radiation and contamination surveys of
the cask as additional surfaces become accessible. Clean the cask surfaces, as
required.

7. Remove the Alt. vent valve port cover. Store the Alt port cover to protect the seal
surfaces. Visually inspect the vent valve quick-disconnect nipple and replace if
necessary. Prior to installation, inspect the Viton8 O-ring seal on the Alt. port cover,
and if the O-ring shows any damage, replace it.

8. Install the cask lifting yoke to a crane of sufficient capacity in accordance with the
user facilities' heavy lifting program and engage the two lifting trunnions at the front
end of the cask. Raise and rotate the cask to a vertical position on the rear cask
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supports, moving the crane and/or trailer, as required, to maintain the cask engaged in
the rear cask supports. When the cask is vertical, lift the cask fiom the ISO container.

9. Move and place the cask on a base plate, if required. Connect the base plate to the
cask's attachment points using chains and take up slack with the tensioners.
Disengage the lifting yoke.

10. Loosen and remove all closure lid bolts. Prior to installation, inspect the lid bolts and
replace any that are damaged.

11. Remove the closure lid and set it on a support that is suitable for radiological control
and for maintaining the cleanliness of the closure lid. Prior to installation, carefully
inspect the Teflon O-ring seal in the underside of the closure lid. If the O-ring shows
any damage, replace it. Remove the metallic O-ring from the groove and discard.
Clean and visually inspect the groove and lid recess seating surfaces for cleanliness,
damage, or degradation. If the groove and lid recess seating surfaces are acceptable,
install a new metallic O-ring with an approved spare. Ensure the replacement O-rings
are properly installed and seated.

12. Visually inspect the inner cavity for foreign material, free water, or damage. Note
deficiencies and correct as required. Remove any shipping dunnage as necessary.
Clean all accessible surfaces to include lid sealing surface. Install, or verify tile
presence of the drain tube and drain alignment ring.

13. Install the LWT internal shield ring.

14. Lift and install tile Dry Transfer System (DTS) transfer cask adapter onto the cask.
Attach the four retention clamps around the LWT lift trunnions.

15. Verify the proper installation, or install, the empty bottom and lower intermediate
MTR-28 basket modules.

16. Identify the top and upper intermediate MTR-28 basket modules to be loaded with
SLOWPOKE Fuel Canisters. The mandatory basket module loading sequence is as
follows: load or verify installed empty bottom and lower intermediate MTR-28 basket
modules; load upper intermediate basket module containing up to four (4)
SLOWPOKE Fuel Canisters; and, finally, load the top basket module containing up to
four (4) SLOWPOKE Fuel Canisters. The top and upper intermediate MTR-28 basket
modules shall each have three (3) cell block spacers installed in tile three central fuel
cells to prevent inadvertent fuel canister loading. All transports shall consist of all
four MTR-28 basket modules assembled in accordance with the mandatory loading
sequence.

1 7. For the initial SLOWPOKE Fuel Canister basket module loading, place the upper
intermediate basket module in the Intermediate Transfer System (ITS) inner shield.

18. Move the ITS inner shield into position in the hot cell for the transfer of the loaded
SLOWPOKE Fuel Canisters (loaded in accordance with the procedures of Section
7.1.14).

19. Lift the SLOWPOKE Fuel Canister using the handle and lower the Fuel Canister into
one of the open (unblocked) fuel cells of the MTR-28 basket module in the ITS inner
shield. Disengage the Fuel Canister handling tool. Repeat as required to load up to
four (4) SLOWPOKE Fuel Canisters into the basket module.

20. Install the inner shield lid.
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21. Move tile ITS inner shield assembly containing the loaded MTR-28 basket module to
the pre-staged transfer system location.

22. Lift the inner shield assembly containing the loaded MTR-28 basket module and place
it through the ITS shield assembly adapter and into the outer shield of the ITS.

23. Disengage the inner shield lid. Lift and remove the inner shield lid through the shield
assembly adapter and close the shield assembly adapter gate.

24. Place the DTS transfer cask onto the ITS shield assembly adapter.

25. Open the DTS transfer cask gate.

26. Open the ITS shield assembly adapter gate.

27. Lower the transfer cask grapple into the ITS and engage the MTR-28 basket module.
28. Retract grapple and loaded MTR-28 basket module into the transfer cask.

29. Close the DTS transfer cask shield gate.

30. Lift the DTS transfer cask and place it on the cask adapter assembly positioned on top
of the NAC-LWT cask.

31. Open the cask adapter shield gate.
32. Open the DTS transfer shield cask gate and lower the loaded MTR-28 basket module

into the NAC-LWT cask cavity.

33. Disengage grapple and retract back into the transfer cask.

Note: Grapple release can be verified by checking cable for tension.

34. Verify grapple is fully retracted.

Note: Indication will be physical indicator attached to cable.

35. Close cask adapter shield gate.

36. Repeat steps 17-35 for the top MTR-28 basket module.
37. Perform an independent verification that the loaded AECL fuel rod contents loaded are

in full compliance with the NAC-LWT CoC content conditions.

38. Install shield plug and remove shield ring/plug assembly through the cask adapter.

39. Carefully lower the closure lid into position through the cask adapter and visually
verify that it is properly seated.

40. Inspect and install lid bolts hand tight.
41. Remove four retention clamps from the cask trunnions and carefully remove transfer

cask adapter and position for subsequent decontamination.
42. Tighten all 12 closure lid bolts to 260 ± 20 ft-lbs in three passes using the torque

sequence indicated on the closure lid.

Note: If water was introduced to cask cavity during dry loading operations (due to
weather conditions., i.e. snow rain, etc), the NAC LWT cask may be "blown-
down" using compressed air or gas in the vertical orientation.

Note: At the option of the user, the NAC-LWT cask can be placed in a horizontal
position in the ISO at this point in the procedure in accordance with Step 49.

43. Connect a vacuum pump to the cask vent valve and evacuate the cask cavity to less
than or equal to 10 torr (13 mbar) and continue vacuum pumping for a minimum of 15
minutes.
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44. At the end of the vacuum pumping period, isolate the cask cavity from the vacuum
pump and stop the vacuum pump. Monitor the cask cavity pressure for a minimum of
10 minutes. If the pressure rise is less than 5 torr (6.7 mbar), tile cavity is verified as
dry of free water. If the pressure rise is greater than 5 torr (6.7 mbar), repeat the
vacuum drying until the dryness verification results are satisfactory.

45. Backfill the cask cavity with helium to 0 psig (I atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

46. Perform a helium leakage rate test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector in accordance with the procedural requirements of
Section 8.1.3.1, Steps 3 through 10.

47. Install Alt. port cover in the vent port and torque each port cover bolt to 100, +10,-0
in-lbs.

48. Survey the cask surface for gross beta-gamma and tritium removable contamination
levels, and radiation dose rates. Decontaminate the cask, if required.

Note: Removable contamination levels and radiation levels shall comply with 49
CFR 173.443 and 173.441, respectively.

49. Using the cask lifting yoke, lift, and position the cask in the rear cask supports on the
ISO/trailer. Engage the trunnion pockets in the bottom end of the cask with the
rotation trunnions. Lower the cask to rest on the front tie-down saddle, moving the
crane, and/or trailer, as required. Disengage the cask lifting yoke from the cask lifting
trunnions and set it aside.

50. Install and attach the cask tie-down strap. Install the cask top and bottom impact
limiters.

51. Install a tamper-indicating seal to one of the top impact limiter ball lock pins.

52. Install roof cross-members, if used; replace ISO container roof and close ISO
container doors.

53. Complete a Health Physics survey on the external surface of the package and record
the results. Complete dose rate measurements at the cask surface, at I meter from the
cask surface, and at 2 meters from the vertical plane of the side of the transport
vehicle. The maximum dose rate at 1 meter from the cask is the transport index (TI).
Ensure compliance with 10 CFR 71.87(i) and observe the following criteria.

*If the dose rate is less than 2 mSv/h (200 mrem/hr) at all accessible points on the

external surface of the cask, and the TI is less than 10, the package meets the

requirements of 10 CFR 71.47 (a).

" If the dose rate is greater than 2 mSv/h (200 mrem/hr), but is less than 10 mSv/h

(1000 mrem/hr) at any point on the external surface of the package, or the TI is

greater than 10, the package must be shipped as "exclusive use" and meet the

requirements of 10 CFR 71.47 (b), (c) and (d). If the dose rate and shipping

requirements of 10 CFR 71.47 (b), (1). (2), (3) and (4) cannot be met, the package

cannot be shipped.
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Note: 10 CFR 71.47 (c) and (d) require the shipper to provide the carrier with
written instructions for maintenance of the exclusive use shipment. The
instructions must be included with the shipping paper information. The
instructions must be sufficient so that, when followed, they cause the carrier to
avoid actions that unnecessarily delay delivery or unnecessarily result in
increased radiation levels or radiation exposures to transport workers or
members of the general public.

If the dose rate is > 10 mSv/h (1000 mrem/hr) at any point on the external surface of

the cask, the cask exceeds the limits of 10 CFR 71.47 and cannot be shipped.

54. Complete the shipping document, carrier instructions (if required), and apply
appropriate placards and labels.

7.1.14 Procedure for the Dry Loadinq of NRU/NRX Fuel Into the NAC-LWT
Cask

This section describes the procedures for loading the NAC-LWT cask with NRU or NRX fuel

assemblies/rods. Up to a maximum of 18 NRU or NRX fuel assemblies or the equivalent

number of loose fuel rods may be loaded into an NRU/NRX basket assembly (one basket x 18

cells/basket). The NRU/NRX basket assembly consists of a NRU/NRX basket with 18 fuel cell

openings and a bolted lid, and a bottom basket spacer to position the basket at the top of the cask

cavity.

All NRX fuel assemblies/rods are required to be placed into a fuel assembly/rod caddy assembly

within each basket cell. Loose NRU fuel rods may also be placed into fuel caddy assemblies for

handling.

NRU and NRX fuel types shall not be loaded in the same basket (e.g., only a single fuel type is

to be loaded into a NAC-LWT packaging).

The maximum decay heat load of a loaded NRU/NRX basket shall be <640 Watts.

The maximum content weight (fuel rods and fuel caddy assembly) per basket cell shall be < 20

lbs.

The NAC-LWT cask will be loaded dry, utilizing a transfer cask to place each loaded NRU/NRX

basket into the NAC-LWT cask cavity. The bottom basket spacer will be preloaded into the cask

cavity prior to loading a NRU/NRX fuel basket.

The procedure for dry-loading and preparation for transport of the NAC-LWT with NRU/NRX

fuel is as follows:

I. Perform a receiving survey of the ISO and trailer, and inspect for damage. The cask
user shall verify by reference to the NAC provided Certificate(s) of Conformance that
the identified NAC-LWT cask and associated lift yoke are within the allowable annual
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maintenance period specified on the certificate(s) prior to loading and release for
transport.

2. Position the trailer in the designated cask unloading area. Level the trailer. Set the
trailer brakes and chock the wheels to prevent unintended movement. If site-specific
conditions exist that require the trailer to move to allow the cask to be uprighted oil its
rotation trunnions, release the brakes, and remove the chocks when required to
complete the uprighting operations. Prior to cask removal, the ISO container may be
removed from the trailer and secured in the unloading area, if required.

Note: Lifting loaded containers from the top corner fitting with forces applied other
than vertically is not permitted; use of an approved container lifting spreader,
frame or bottom lift container slings is required.

3. Licensees shall receive and survey the NAC-LWT cask for radiation and removable
contamination (for both gross beta-gamma and alpha) per 10 CFR 20 and 49 CFR 173.
Open the ISO container front and/or rear doors and record the survey results. If
radiation or contamination levels exceed the limits of 49 CFR 173.441 or 173.443,
respectively, the user/licensee shall notify the shipper, NAC, and ensure the
appropriate notifications are completed.

Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Remove the roof from the ISO container and cross members, if installed.

5. Remove the top and bottom impact limiters, and remove any TIDs that may be
present.

6. Remove the cask tie-down strap. Complete the radiation and contamination surveys of
the cask as additional surfaces become accessible. Clean the cask surfaces, as
required.

7. Remove the alternate vent and drain port covers. Store the alternate port covers to
protect the seal surfaces. Visually inspect the vent valve quick-disconnect nipples and
replace if necessary. Prior to installation, inspect the Viton® O-ring seals on the
alternate port covers, and if any O-ring shows any damage, replace it.

8. Install the cask lifting yoke with the guides removed to a crane of sufficient capacity in
accordance with the user facilities' heavy lifting program and engage the two lifting
trunnions at the front end of the cask. Raise and rotate the cask to a vertical position
on the rear cask supports, moving the crane and/or trailer, as required, to maintain the
cask engaged in the rear cask supports. When the cask is vertical, lift the cask from
the ISO container.

9. Move and place the cask oil a base plate, if required, at the intended loading station.
Connect the base plate to the cask's attachment points using chains and take up slack
with the tensioners. Disengage the lifting yoke.

10. Visually inspect tile neutron shield tank fill, drain, and level inspection plugs for signs of
neutron shield fluid leakage. If leakage is detected or suspected, verify shield tank fluid
level and correct, as required.

11. Loosen and remove all closure lid bolts. Prior to installation, inspect the lid bolts and
replace any that are damaged.
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12. Attach lid lifting slings, or equivalent lid removal fixture, to the closure lid. Remove
the closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to installation, carefully inspect
the Teflon O-ring seal in the underside of the closure lid. If the O-ring shows any
damage, replace it. Remove the metallic O-ring from the groove and discard. Clean
and visually inspect the groove and lid recess seating surfaces for cleanliness, damage,
or degradation. If the groove and lid recess seating surfaces are acceptable, install a
new metallic O-ring with an approved spare. Ensure the replacement O-rings are
properly installed and seated.

13. Visually inspect the inner cavity for foreign material, free water, or damage. Note
deficiencies and correct as required. Remove any shipping dunnage as necessary.
Clean all accessible surfaces, including the lid sealing surface. Install, or verify the
presence of the drain tube and drain alignment ring.

14. Verify the proper installation of, or install, the NRU/NRX bottom basket spacer.

15. Install the required dry transfer system components on the top of the cask.
16. Position the Dry Transfer System (DTS) components for fuel loading, as appropriate.

17. Identify the NRU or NRX fuel assemblies/rods to be loaded, and verify that they
comply with the authorized content, heat load and quantity conditions of the CoC.

18. Load the basket module with up to 18 fuel assemblies or the equivalent number or fuel
rods of either NRU or NRX fuel (NRU and NRX fuel types shall not be loaded in the
same basket). All NRX fuel assemblies/rods are required to be placed into fuel rod
caddy assemblies within each basket cell, while loose NRU fuel rods may also be
placed into caddies for handling.

19. Perform an independent verification of the fuel selection and loading process.

20. Install the NRU/NRX basket lid assembly and torque bolts to 20 +/- 2 ft-lbs.

21. Load the shielded transfer cask with the loaded basket.

22. Place the transfer cask containing the basket onto the dry transfer system components
positioned on the top of the cask.

23. Lower the loaded NRU/NRX fuel basket from the transfer cask into the NAC-LWT
cask cavity.

24. Remove the transfer cask from the dry transfer system adapter.

25. Using the dry transfer system adapter components, install temporary shield plug.
Remove shield ring/plug assembly through the dry transfer system adapter.

26. Install the closure lid onto the cask using the dry transfer system. Visually verify that
the lid is properly seated.

27. Install lid bolts hand tight.

28. Remove dry transfer system components from the top of the cask.

29. Tighten all 12 closure lid bolts to 260 ± 20 ft-lbs in three passes using the torque
sequence indicated on the closure lid.

30. Connect a gas supply line to the vent valve and the drain line to the drain valve.

NAC international 7.1-63



NAC-LWT Cask SAR November 2014
Revision 42

31. Open the air, nitrogen, or helium gas supply valve and pressurize the cask cavity (< 30
psig) to force any residual water out the drain line. Continue to supply pressurized gas
to the cask for a minimum of five minutes after the last residual free water discharges
from the drain. Remove the drain and gas supply lines and attach a vacuum drying
system (VDS) to the vent.

Note: At the option of the user, the NAC-LWT cask can be placed in a horizontal
position in the ISO at this point in the procedure in accordance with Step 40.

32. Connect the Vacuum Drying System (VDS) to the cask vent valve and evacuate the
cask cavity by vacuum pump to less than or equal to 1 0 torr (13 mbar) and continue
vacuum pumping for a minimum of 15 minutes.

33. At the end of the evacuation period, isolate the cask cavity from the vacuum pump and
monitor the cask cavity pressure for a minimum of 10 minutes. If the pressure rise is
less than 5 torr (6.7 mbar), the cavity is verified as dry of free water. If the pressure
rise is greater than 5 torr (6.7 mbar), resume vacuum drying until the dryness
verification results are satisfactory.

34. Backfill the cask cavity with helium to 0 psig (I atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

35. Perform a helium leakage test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector (MSLD) in accordance with the requirements of SAR
Section 8. 1.3.1.

36. Install the vent and drain alternate port covers and torque the bolts to 100 +10 inch-
pounds.

37. If an alternate port cover containment O-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of SAR Section 8.1.3.2.2.

38. If the alternate port cover containment seal was inspected and accepted for reuse,
perform an air pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port, including a calibrated
pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.

c. Isolate the gas supply and observe the pressure gauge for a minimum of five
minutes.

d. The acceptance criterion for the test is no measurable drop in pressure during
the minimum test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

39. Survey the cask surface for removable contamination and radiation dose rates.
Decontaminate the cask, if required.

Note: Removable contamination levels and radiation levels shall comply with 49
CFR 173.443 and 173.441, respectively.

NAC international 7.1-64



NAC-LWT Cask SAR November 2014
Revision 42

40. Using the cask lifting yoke with guides removed, lift and position the cask in the rear
cask supports onl the ISO/trailer. Engage the trunnion pockets in the bottom end of the
cask with the rotation trunnions. Lower the cask to rest on the front tie-down saddle,
moving the crane, and/or trailer, as required.

41. Disengage the cask lifting yoke from the cask lifting trunnions and set it aside.
42. Install and attach the cask tie-down strap. Install the cask top and bottom impact

limiters.

43. Install a TID to one of the top impact limiter ball lock pins. Record TID identification
number on the loading/shipping documentation.

44. Install roof cross-mernbers, if used and replace ISO container roof.

45. Complete a Health Physics survey on the external surfaces of the package and record
the results. Complete dose rate measurements at the package surface, at 1 meter from
the package surface, and at 2 meters from the vertical plane of the side of the transport
vehicle. The maximum dose rate at I meter from the package is the transport index
(TI). Ensure compliance with 10 CFR 71.87(i) and observe the following criteria.

a. If the dose rate is less than 2 mSv/h (200 mrem/hr) at all accessible points on
the external surface of the package, and the TI is less than 10, the package
meets the requirements of 10 CFR 71.47 (a).

b. If the dose rate is greater than 2 mSv/h (200 mrem/hr), but is less than 10 rnSv/h
(1000 mrem/hr) at any point on the external surface of the package, or the TI is
greater than 10, the package must be shipped as "exclusive use" and meet the
requirements of 10 CFR 71.47 (b), (c) and (d). If the dose rate and shipping
requirements of 10 CFR 71.47 (b), (1), (2), (3) and (4) cannot be met, the
package cannot be shipped.

c. If the dose rate is > 10 mSv/h (1000 mrem/hr) at any point on the external
surface of the package, the package exceeds the limits of 10 CFR 71.47 and
cannot be shipped.

46. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on the Fissile
Material label applied to the package per 49 CFR 172, Subpart E.

47. Complete the shipping documents, carrier instructions (as required), and apply
appropriate placards and labels.

7.1.15 Procedure for Loading AECL SLOWPOKE Fuel Rod Contents Into the
SLOWPOKE Fuel Canister

The following general procedures provide guidance for the loading of AECL SLOWPOKE fuel

rod contents into individual fuel can inserts, which are then subsequently placed into a

SLOWPOKE Fuel Canister. The Fuel Canister is subsequently loaded into a MTR-28 uipper

intermediate or top basket module for dry transferred into the NAC-LWT cask using the Dry

Transfer System (DTS).

The SLOWPOKE Fuel Canister includes a welded fuel canister body into which four (4) 5 x 5

inserts (assembled of 0.40 inch nominal internal diameter insert tubes for intact SLOWPOKE
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Fuel Rods) and/or four (4) 4 x 4 inserts (assembled of 0.53 inch nominal internal diamneter insert
tubes for damaged SLOWPOKE Fuel Rods) are stacked to allow for the placement of up to 100

fuel rods in each SLOWPOKE Fuel Canister. The Fuel Canister is closed by a lockable, spring-

loaded lid assembly, which incorporates a lid handle for loaded Fuel Canister handling. The lid

assembly incorporates two lid latch bolts with lock washers and torque to 30 ± 5 in-lbs, which

prevent inadvertent lid removal during shipment and handling. The SLOWPOKE Fuel Canister

is provided with an aluminum bottom screened opening and two upper side aluminum screened

openings to allow for the self-draining of the Fuel Canister if stored in water at the receiving
facility prior to final processing. Each of the insert tubes is notched at the base of the tube to

facilitate draining of each insert tube through the bottom screened opening. The screened

openings and tight fitting lid retains fuel debris and minimizes the potential for release of fuel

debris from the SLOWPOKE Fuel Canister to the NAC-LWT internal cavity.

The SLOWPOKE Fuel Canisters are visually inspected, load tested, and the welds examined

following fabrication prior to acceptance for use. The AECL SLOWPOKE fuel rod contents

shall be verified as meeting the quantity, decay heat and fissile content limits of the NRC

Certificate of Compliance (CoC) prior to loading. The radioactive materials to be loaded in each

SLOWPOKE Fuel Canister shall be identified and recorded as part of the packaging manifest for

the cask shipment. Independent confirmation of the identification and location of the radioactive

materials shall be made during the loading operations.

The procedure for loading AECL SLOWPOKE fuel rod contents into tile Fuel Canister is as

follows:

1. Verify the specific AECL SLOWPOKE Fuel Rod contents to be loaded into the 5 x 5
or 4 x 4 canister insert meet the content condition limits of the CoC for quantity,
maximum mass, maximum decay heat, maximum fissile content and waste form.
Damaged fuel rods shall be placed in 4 x 4 rod insert assemblies, as required.

2. Verify the SLOWPOKE Fuel Canister and insert assemblies comply with the
requirements of NAC Drawing 315-40-156.

3. Visually inspect the Fuel Canister, Lid and rod insert assemblies and verify the
components condition do not show signs of damage-e.g., bulging or buckling,
breaching, and does not have rips, tears, holes or pointed dents that could affect
packaging or transport operations. Record the SLOWPOKE Fuel Canister serial
number and the results of the visual inspection oil the Cask Loading Report.

4. Position the appropriate 5 x 5 or 4 x 4 insert assembly in the hot cell.

5. Individually load the AECL SLOWPOKE fuel rods into the designated insert
assembly.

6. After completion of loading the designated fuel rods, lift and place the loaded fuel rod
insert into the SLOWPOKE Fuel Canister.

7. Repeat Steps 5 through 7 until a total of four (4) fuel rod insert assemblies are loaded
and positioned in the SLOWPOKE Fuel Canister.

0
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8. With the spring plunger in the unlocked position, insert the self-locking lid assembly
into the top of the Fuel Canister. Torque the two lid latch bolts and lock washers to 30
± 5 inch-pounds.

9. Lift the filled SLOWPOKE Fuel Canister and place it into the MTR-28 Upper
intermediate or top basket module per the procedures in 7.1.13.

S

S
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S 7.2 Procedures for Unloading Package

In general, the procedure for unloading the package is the reverse of that presented for loading

the package (Section 7.1). Specific generic procedures are provided in this section for the wet
and dry unloading of various authorized contents friom the NAC-LWT cask. As required to

accommodate specific facilities and equipment, site-specific procedures shall be prepared and

utilized for the unloading operations as appropriate to the contents.

7.2.1 Procedures for Wet Unloadinq of LWR Fuel and PWR, PWR MOX and

BWR Fuel Rods in Transport Canisters

The procedures for unloading the package are as follows:

1. Perform a receipt inspection of the cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an ISO container is used, it may be removed from the trailer and
secured in the unloading area.

3. Remove the lid/top of the ISO container and remove any bracing, or the personnel
barrier.

Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Licensees shall monitor the package for radioactive contamination and radiation levels
in accordance with 10 CFR 20.1906. If contamination levels exceed 10 CFR 71.87(i)
or radiation levels exceed the limits of 10 CFR 71.47, the licensee shall notify the
NRC Operations Center.

5. Verify the TID identification number on the top impact limiter and confirm tampering
with the package did not occur.

6. Remove the top and bottom impact limiters.

7. Remove the cask tie-down strap.

8. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.

9. Place the cask in the decontamination pit or other designated area. Disengage the
lifting yoke. Clean cask surfaces of road dirt as required for entry into the spent fuel

-L pool.
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10. Remove the vent and drain valve port covers. Connect a pressure gauge and isolation
valve assembly to the cask vent valve.

11. Connect vent and clean water fill lines to the vent and drain valves.

12. Open the water supply valve to allow water to slowly enter the cask cavity.

Note: The hot gases exiting from the vent valve could be highly radioactive. The
exhaust gases must, therefore, be routed to an off-gas process system. The
cask cavity does not contain a relief valve; therefore, any system for cooling
down the package must be provided with a pressure relief device set so that
the maximum pressure in the cask cavity does not exceed 100 psig. Coolant
flow rates should be controlled to avoid thermal shock to the cask internals.

13. Continue the filling procedure until the cask cavity is filled with water. Remove fill

and vent lines.

14. Loosen and remove the closure lid bolts. At the option of licensee/user, some bolts
(i.e., 4-12) may be left installed hand tight for the cask movement to the spent fuel

pool.

15. Engage the cask lifting yoke (with slings, yoke arm guides and remote actuation
system components attached) with the cask lifting trunnions and connect the closure
lid to the lifting yoke slings.

16. Position the cask over the spent fuel pool and lower the cask until the top of the cask is
at an elevation that permits access to the closure lid bolts.

17. Remove any remaining closure lid bolts.

18. Carefully lower the cask to rest on the bottom of the cask unloading area while
spraying the cask's exterior surfaces with clean water to minimize contamination.

19. Disengage the lifting yoke from the cask and slowly raise the yoke until the closure lid
is raised clear of the cask. Remove the yoke from the vicinity of the cask to provide
clearance for unloading the cask.

20. Unload the contents of the cask cavity (i.e., fuel assemblies or Rod Transport Canister
containing PWR or BWR fuel rods and nonfuel-bearing components, if applicable)
using the required grapple system. Verify that the unloaded contents conform to the
contents described in the cask loading report. Place the fuel assemblies or transport
canisters into storage or prepare them for further processing.

21. Position the cask lifting yoke with the cask closure lid over the cask cavity and slowly
lower it into place using the cask and closure lid match marks as guides. Visually
confirm that the closure lid is seated.

22. Engage the cask lifting yoke with the cask trunnions and raise the cask.

Note: Verify yoke engagement before lifting the cask.

23. Raise the cask until the lid is slightly above the surface of the pool. At tile option of
the licensee/user, several of the closure lid bolts (i.e., 4-12) may be installed hand
tight.

24. Raise tile cask clear of the pool, rinsing the yoke and cask with clean water.

NAC International 7.2-2



NAC-LWT Cask SAR
Revision 42

November 2014

25. Transfer the cask to the decontamination pit or other work area. Remove the yoke and
lid lift slings.

26. Install and tighten all 12 closure lid bolts to 260 + 20 ft-lb in three passes, using tile
torque sequence stamped on the closure lid.

27. At the option of the licensee/user, a 25 to 50 gallon clean water flush of the cask cavity
may be performed by connecting a valved, clean water line to the drain valve and a
valved drain line to the vent valve. After the cavity flushing is completed, if
performed, disconnect the water supply and drain lines.

28. Connect a gas (air, nitrogen or helium) supply line to the vent valve and the drain line
to the drain valve.

29. Open the gas supply valve and pressurize the cask cavity (<30 psig) to force out the
water. Continue to supply gas to the cask cavity for a minimum of five minutes after
the last residual free water discharges from the drain line.

30. Remove the gas supply and drain lines.

31. Install the alternate port covers over the vent and drain valves and tighten the port
cover bolts to 100 ± 10 inch-pounds. For Alternate B port covers, install and torque
the high-strength bolts to 285 ± 15 inch-pounds.

Note: It is not necessary to inspect or replace the port cover seals. Seal inspection
and replacement, if required, will be performed prior to the next loaded
transport.

7.2.2 Procedures for Wet Unloadina of Metallic Fuel0
The procedure for unloading the metallic fuel from the package in a spent fuel pool is as follows.

1. Perform a receipt inspection of the cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an ISO container is used, it may be removed from the trailer and
secured in the unloading area.

3. Remove the lid/top of the ISO container and remove any bracing, or the personnel
barrier.

Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Licensees shall monitor the package for radioactive contamination and radiation levels
in accordance with 10 CFR 20.1906. If contamination levels exceed 10 CFR 71.87(i)
or radiation levels exceed the limits of 10 CFR 71.47, the licensee shall notify the
NRC Operations Center.

5. Verify the TID identification number on the top impact limiter to confirm tampering
with the package did not occur.
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6. Remove the top and bottom impact limiters.

7. Remove the cask tie-down strap.

8. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.

9. Place the cask in the decontamination pit or other designated area. Disengage the
lifting yoke. Clean cask surfaces of road dirt as required for entry into the spent fuel
pool.

10. Remove the vent valve and drain valve port covers. Connect a pressure gauge and
isolation valve assembly to the cask vent valve. Open the isolation valve and record
the internal pressure reading (if any). Using a suitable air line and the gauge/valve
assembly, vent the cask cavity to an off-gas handling unit.

11. Connect vent and clean water fill lines to the vent and drain valves.

12. Open the water supply valve to allow water to slowly enter the cask cavity.

Note: The hot gases exiting from the vent valve could be highly radioactive. The
exhaust gases must, therefore, be routed to an off-gas process system. The
cask cavity does not contain a relief valve; therefore, any system for cooling
down the package must be provided with a pressure relief device set so that
the maximum pressure in the cask cavity does not exceed 100 psig. Coolant
flow rates should be controlled to avoid thermal shock to the cask internals.

13. Continue the filling procedure until the cask cavity is filled with water. Remove fill
and vent lines.

14. Loosen and remove the 12 closure lid bolts. At the option of licensee/user, some bolts
(i.e., 4-12) may be left installed hand tight for the cask movement to the spent fuel
pool.

15. Engage the cask lifting yoke (with slings, lift yoke arm guides and remote actuation
system components attached) with the cask lifting trunnions and connect the closure
lid to the lifting yoke slings.

16. Position the cask over the spent fuel pool and lower the cask until the top of the cask is
at an elevation, which permits access to the closure lid bolts.

17. Remove any remaining closure lid bolts, inspect and store.

18. Carefully lower the cask to rest on tile bottom of the cask unloading area while
spraying the exterior surfaces of the cask with clean water to minimize contamination.

19. Disengage the lifting yoke from the cask and slowly raise the yoke until the closure lid
is raised clear of the cask. Remove the yoke from the vicinity of the cask to provide
clearance for unloading the cask.

Note: Closure lid may be brought out of the pool and later assembled to the empty
cask.

20. Unload the contents of the cask cavity using the required grapple system.
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21. Position the cask lifting yoke with the cask closure lid over the cask cavity and slowly
lower it into place using the cask and closure lid match marks as guides. Visually
confirm that the closure lid is seated.

22. Engage the cask lifting yoke with tile cask trunnions and raise the cask.

23. Raise the cask until the lid is slightly above the surface of the pool. At the option of
the licensee/user, several of the closure lid bolts (i.e., 4-12) may be installed hand
tight.

24. Raise the cask clear of the pool, rinsing the yoke and cask with clean water.

25. Transfer the cask to the decontamination pit or other work area. Remove the yoke and
lid lift slings.

26. Install and tighten the 12 closure lid bolts to 260 ± 20 ft-lb in three passes, using the
torque sequence stamped on the closure lid.

27. At the option of the licensee/user, a 25 to 50 gallon clean water flush of the cask cavity
may be performed by connecting a valved, clean water line to the drain valve and a
valved drain line to the vent valve. After the cavity flushing is completed, if
performed, disconnect the water supply and drain lines.

28. Connect a gas (air, nitrogen or helium) supply line to the vent valve and the drain line
to the drain valve.

29. Open the gas supply valve and pressurize the cask cavity (<30 psig) to force out the
water. Continue to supply gas to the cask cavity for a minimum of five minutes after
the last residual free water discharges from the drain line.

30. Remove the gas supply and drain lines.

31. Install the alternate port covers over the vent and drain valves and tighten the port
cover bolts to 100 ± 1 0 in-lb. For Alternate B port covers, install and torque the high-
strength bolts to 285 ± 15 inch-pound.

Note: It is not necessary to inspect or replace the port cover seals. Seal inspection
and replacement, if required, will be performed prior to the next loaded
transport.

7.2.3 Procedure for Wet Unloading of MTR, TRIGA, DIDO, ANSTO,

PULSTAR, or SLOWPOKE Fuel Basket Contents

The procedure for the unloading of MTR, TRIGA, DIDO, ANSTO, ANSTO-DIDO, PULSTAR,

or SLOWPOKE fuel basket contents from the package in a spent fuel pool is as follows:

1. Perform a receiving survey of the cask and inspect for transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted oil its rotation
trunnions, release the brakes and remove the chocks when required to complete the
uprighting operations. If an ISO container is used, it may be removed from the trailer
and secured in the loading area.

3. Remove the roof from the ISO container, and open the front and rear ISO doors.
Remove roof cross-members, if installed.
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Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Licensees shall monitor the package for radioactive contamination and radiation levels
in accordance with 10 CFR 20.1906. If contamination levels exceed 10 CFR 71.87(i)
or radiation levels exceed the limits of 10 CFR 71.47, the licensee shall notify tile
NRC Operations Center.

5. Verify the TID identification number on the top impact limiter to confirm tampering
with the package did not occur.

6. Remove the top and bottom impact limiters.

7. Remove the cask tie-down strap.

8. Using the cask lifting yoke with left yoke arm guides removed, engage the lifting
trunnions of the front end of the cask. Raise the cask to a vertical position on the rear
cask support, moving the crane as necessary to keep the cask engaged in the rear
rotation supports and the crane cable vertical. When the cask is vertical, lift the cask
from the container supports.

9. Place the cask in the decontamination pit or other site designated area. Disengage the
lifting yoke. Clean cask surfaces of road dirt as required for entry into the spent fuel
pool.

10. Remove the vent valve and drain valve port covers. Connect a pressure gauge and
isolation valve assembly to the cask vent valve. Open the isolation valve and record
the internal pressure reading (if any). Using a suitable air line and the gauge/valve
assembly, vent the cask cavity to an off-gas handling unit.

11. Connect vent and clean water fill lines to the vent and drain valves.

12. Open the water supply valve to allow water to slowly enter the cask cavity.

Note: Gases or steam exiting the vent may be radioactive. The vent line should be
routed to an off-gas process system or a HEPA filter. The system for cooling
down the package shall contain a pressure relief device set to ensure that the
cask internal pressure is maintained below 100 psig. Coolant flow rates are to
be controlled to avoid thermal shock to the fuel contents.

13. Continue the filling procedure until the cask cavity is filled with water. Remove fill
and vent lines.

14. Loosen and remove the 12 closure lid bolts. At the option of licensee/user, some bolts
(i.e., 4-12) may be left installed hand tight for the cask movement to the spent fuel
pool.

15. Engage the cask lifting yoke (with slings, yoke arm guides and remote actuation
system components attached) with the cask lifting trunnions and connect the closure
lid to the lifting yoke slings.

16. Position the cask over the spent fuel storage pool and lower the cask until the top of
the cask is at an elevation which allows access for the removal of the closure lid bolts.

17. Remove any remaining closure lid bolts, inspect and store.

18. Carefully lower the cask to rest on the bottom of the cask unloading area while
spraying the exterior surfaces of the cask with clean water to minimize contamination.
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Disengage the lifting yoke from the lifting trunnions and slowly raise the yoke until
the closure lid is raised clear of the cask. Remove the yoke from the vicinity of the
cask to provide for clearance for unloading the cask.
Note: Tile closure lid may be brought out of the pool and later assembled to the

empty cask.

19. Unload the MTR, TRIGA, DIDO, spiral, MOATA plate, PULSTAR, or SLOWPOKE
fuel assemblies, plate canisters or fuel canisters from the top basket module using the
appropriate grapple or handling system. As required, remove empty basket modules
from the cask cavity to allow access to the next basket module. Continue fuel
unloading operations until all fuel assemblies, plate canisters, fuel canisters and empty
basket modules are removed from the cavity. Alternatively, each basket module
containing fuel assemblies, plate canisters or fuel canisters may be unloaded from the
cask cavity and stored in the spent fuel pool. Continue unloading until all basket
modules have been removed.

20. Position the cask lifting yoke with guide arms and remote actuation components
installed over the cask closure lid. Attach the slings to the cask closure lid and cask
lifting yoke.

21. Position the cask lifting yoke and closure lid over the cask cavity and slowly lower it
into place using the cask and closure lid match marks as guides. Visually confirm that
the closure lid is seated.

Note: The closure lid may be installed separately after the empty cask is removed
from the spent fuel pool.

22. Engage the cask lifting yoke with the cask trunnions and raise the cask.

23. Raise the cask until the lid is slightly above the surface of the pool. At the option of
the licensee/user, several of the closure lid bolts (i.e., 4-12) may be installed hand
tight.

24. Raise the cask clear of the pool, rinsing the yoke and cask with clean water.

25. Transfer the cask to the decontamination pit or other work area. Remove the yoke and
lid lift slings.

26. Install and tighten four closure lid bolts to 100 ± 10 ft-lb using the torque sequence
stamped on the closure lid.

27. At the option of the licensee/user, a 25 to 50 gallon clean water flush of the cask cavity
may be performed by connecting a valved, clean water line to the drain valve and a
valved drain line to the vent valve. After the cavity flushing is completed, if
performed, disconnect the water supply and drain lines.

28. Connect a gas (air, nitrogen or helium) supply line to the vent valve and the drain line
to the drain valve.

29. Open the gas supply valve and pressurize the cask cavity (<30 psig) to force out the
water. Continue to supply gas to the cask cavity for a minimum of five minutes after
the last residual free water discharges from the drain line.

30. Remove the gas supply and water drain lines.

31. Remove the four closure lid bolts and lift the lid clear of the cask.
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Note: It is not necessary to inspect or replace the closure lid metallic seal. A new
metallic seal will be installed and tested prior to the next loaded transport.

32. Remove the drain tube assembly and drain tube alignment ring from the cask cavity.

33. Reinstall the closure lid and install the 12 closure lid bolts. Torque the bolts to 260 ±
20 ft-lbs in three passes using the torque sequence indicated in the closure lid.

34. Install the alternate port covers over the vent and drain valves and tighten the port
cover bolts to 100 ± 10 in-lb. For Alternate B port covers, install and torque the high-
strength bolts to 285 ± 15 inch-pound.

Note: It is not necessary to inspect or replace the port cover seals. Seal inspection
and replacement, if required, will be performed prior to the next loaded
transport.

7.2.4 Procedure for Dry Unloading of MTR, TRIGA, DIDO, ANSTO,

PULSTAR, SLOWPOKE, or NRU/NRX Fuel Contents

This section describes the procedure for unloading of MTR, TRIGA, DIDO, ANSTO, ANSTO-

DIDO, PULSTAR, SLOWPOKE, or NRU/NRX fuel basket contents from the NAC-LWT in a

cell or a dry unloading fixture.

1. Perform a receiving survey of the cask and inspect for transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release the brakes and remove the chocks when required to complete the
uprighting operations. If an ISO container is used, the ISO container may be removed
from the trailer and secured in the unloading area.

3. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove roof cross members, if installed.

Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Licensees shall monitor the package for radioactive contamination and radiation levels
in accordance with 10 CFR 20.1906. If contamination levels exceed 10 CFR 71.87(i)
or radiation levels exceed the limits of 10 CFR 71.47, the licensee shall notify the
NRC Operations Center.

5. Verify the TID identification number on the top impact limiter to confirm tampering
with the package did not occur. Remove TID.

6. Remove the top and bottom impact limiters.

7. Remove the cask tie-down strap. Clean the cask surfaces as required for entry into the
hot cell.

8. Using the cask lifting yoke with lift yoke arm guides removed, engage the lifting
trunnions of the front end of the cask. Raise the cask to a vertical position on the rear
cask support, moving the crane and/or trailer, as required, to keep the cask engaged in
the rear rotation supports and the crane cable vertical. When the cask is vertical, block
the trailer wheels and lift the cask from the container.
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9. Place the cask in the cell transfer cart or unloading fixture. Disengage the lifting yoke.

10. Remove the vent valve port cover.

11. Connect vent line to the vent valve.

Note: The hot gases exiting from the vent may be highly radioactive and the exhaust
gas should be routed to an off-gas process system or to a HEPA filter.

12. Allow the cask to vent. Remove vent line.

13. Loosen and remove the 12 closure lid bolts. Visually inspect and store the bolts.

14. Attach the lid removal fixture.

15. Using the hot cell transfer cart or unloading fixture, move the cask into the unloading
position.

16. Remove the cask lid.

Note: It is not necessary to inspect or replace the closure lid metallic seal. A new
metallic seal will be installed and tested prior to the next loaded shipment.

17. Install the seal surface protector in the lid cavity, if required.

18. Unload the MTR, TRIGA, DIDO, ANSTO, PULSTAR, SLOWPOKE, or NRU/NRX
fuel basket modules from the cask cavity using the required grapple or dry transfer
handling system.

19. Remove the cask seal surface protector, if installed, and replace the cask lid.

20. Using the cell transfer cart or unloading fixture, remove the cask.

21. Remove the lid from the cask and remove the drain tube and drain tube alignment ring.

22. Replace the cask lid and remove the lid removal fixture.

23. Install and tighten all 12 closure lid bolts to 260 ± 20 ft-lbs in three passes using the
torque sequence indicated on the closure lid.

24. Install the port covers over the vent and drain valves and tighten the port cover bolts to
100 +10 inch-pounds. For Alternate B port covers, install and torque the high-strength
bolts to 285 ±10 inch-pounds.

Note: It is not necessary to inspect or replace the port cover seals. Seal inspection
replacement and leak testing will be performed prior to the next loaded
transport.

7.2.5 Procedure for Dry Unloading of TPBAR Contents

This section describes the procedure for the unloading of a consolidation canister, a PWR/BWR

Rod Transport Canister or waste container that contains TPBARs friom the NAC-LWT in a dry

unloading facility.

1. Perform a receiving survey of the ISO container and trailer, and inspect for damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release the brakes and remove the chocks when required to complete the
uprighting operations. If necessary, the ISO container may be removed from the
trailer and secured in the unloading area.
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3. Licensees shall receive and survey the package for radiation and removable
contamination (for both gross beta-gamma and tritium) per 10 CFR 20 and 49 CFR
173. Record the survey results. If radiation or contamination levels exceed the limits
of 49 CFR 173.441 or 173.443, respectively, the licensee shall notify the shipper and
ensure the appropriate notifications are completed.

4. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove the ISO roof cross members, if installed.

5. Verify the TID identification number on the top impact limiter to confirm tampering
with the package did not occur.

6. Remove the top and bottom impact limiters.

7. Remove the cask tie-down strap. Complete the radiation and contamination surveys of
the package as additional surfaces become accessible. Clean the cask surfaces as
required for entry into the dry unloading facility.

8. Using the cask lifting yoke with lift yoke arm guides removed; engage the lifting
trunnions of the front end of the cask. Raise the cask to a vertical position on the rear
cask support, moving the crane and/or trailer, as required, to keep the cask engaged in
the rear rotation supports and the crane cable vertical. When the cask is vertical, block
the trailer wheels and lift the cask from the container.

9. Place the cask in a transfer cart or an unloading fixture. Disengage the lifting yoke.

10. Remove the vent valve port covers.

11. Remove the drain valve port cover

12. Connect a tritium monitoring system to the vent and drain quick-disconnect valves,
and operate the device in accordance with the manufacturer's instructions. The tritium
monitoring system shall have a minimum sensitivity of 5 x 10.3 micro curie/cc.

13. Monitor the cavity gas for tritium. If the gas sample measurement indicates a tritium gas
concentration greater than I x I 02 micro curie/cc, the cask internals must be
decontaminated after unloading is completed and prior to subsequent use in transporting
non-TPBAR contents.

Note: The gases exiting from the cavity may be radioactive and contaminated with
tritium, and at an elevated temperature. Cavity gases should be controlled per
the site requirements.

14. Vent the cask cavity. Remove the gas lines and monitoring system from the vent and
drain valves.

15. Loosen and remove all closure lid bolts.

16. Attach the lid removal fixture.

17. Use a transfer cart or unloading fixture and move the cask into the unloading position.

18. Remove the cask lid.

Note: Replacement of the closure lid metallic seal is not required. A new metallic
seal will be installed and leak tested prior to the next loaded shipment.

19. Install the seal surface protector in the lid cavity, if required.
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20. Unload the TPBAR contents from the cask cavity using the required grapple or handling
system.

21. Using the transfer cart or unloading fixture, remove the cask from the unloading area.

22. Collect an ambient air sample near the cask cavity opening. If the measured tritium gas
concentration exceeds I x 10-2 micro curie/cc, the cask cavity must be decontaminated
after unloading and prior to subsequent use in transporting non-TPBAR contents.

23. Survey the accessible inside surfaces of the cask cavity and internal components (i.e.,
upper 2 feet) for tritium contamination. If measured tritium removable contamination is
greater than 2.2 x 10J4 dpm/l 00 cm 2, the cask must be decontaminated after unloading is
completed and prior to subsequent use in transporting non-TPBAR contents.

Note: If significantly higher tritium contamination levels and the need for repeated
decontamination become indicative of residual tritium contamination in the
crystalline structure of the cask interior with potential for weeping, NAC will
notify the NRC of the condition and its action.

24. Remove the cask seal surface protector, if used, and install the cask lid.

25. Inspect, install and tighten all 12 closure lid bolts to 260 ± 20 ft-lbs in three passes using
the torque sequence indicated on the closure lid.

Note: Replacement of the vent and drain port cover metallic seals is not required.
New metallic seals will be installed and leak tested prior to the next loaded
shipment.

26. Install the port covers on the vent and drain ports and torque the port cover bolts to
285 ± 15 inch-pounds.

7.2.6 Procedure for Dry Unloading of PWR/BWR/MOX Fuel Rod Contents

This section describes the procedure for the unloading of a PWR/BWR Rod Transport Canister

from the NAC-LWT cask in a dry unloading facility.

1. Perform a receiving survey of the ISO container and trailer, and inspect for damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release the brakes and remove the chocks when required to complete the
uprighting operations. If necessary, the ISO container may be removed from the
trailer and secured in the unloading area.

3. Licensees shall receive and survey the package for radiation and removable
contamination per 10 CFR 20 and 49 CFR 173. Record the survey results. If radiation
or contamination levels exceed the limits of 49 CFR 173.441 or 173.443, respectively,
the licensee shall notify the shipper and ensure the appropriate notifications are
completed.

4. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove the ISO roof cross members, if installed.

5. Verify the TID identification number on the top impact limiter to confirm tampering of
the package did not occur.
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6. Remove the top and bottom impact limiters.

7. Remove the cask tie-down straps. Complete the radiation and contamination surveys
of the package as additional surfaces become accessible. Clean the cask surfaces as
required for entry into the dry unloading facility.

8. Using the cask lifting yoke with lift yoke arm guides removed, engage the lifting
trunnions of the front end of the cask. Raise the cask to a vertical position on the rear
cask support, moving the crane and/or trailer, as required, to keep the cask engaged in
the rear rotation supports and the crane cable vertical. When the cask is vertical, block
the trailer wheels and lift the cask from the container.

9. Place the cask in a transfer cart or an unloading fixture. Disengage the lifting yoke.

10. Remove the vent and drain valve port covers.

11. Connect the vent line with pressure gauge and isolation valve to the vent port quick
disconnect coupling.

Note: At the discretion of the receiving facility, a gas sample may be taken prior to
cavity venting to determine if leakage from the fuel rods occurred during
transport.

Note: The gases exiting from the cavity may be radioactive and at an elevated
temperature and pressure. Cavity gases should be controlled and vented to
radioactive gas treatment systems per site requirements.

12. Vent the cask cavity. Remove the vent line from the vent valves.

13. Attach the lid removal fixture.

14. Loosen and remove all closure lid bolts.

15. Use the transfer cart or unloading fixture and move the cask into the unloading

position.

16. Remove the cask lid.

Note: Replacement of the closure lid metallic seal is not required. A new metallic
seal will be installed and leak tested prior to the next loaded shipment.

17. Install the seal surface protector in the lid cavity, if required.

18. Unload the PWR/BWR Rod Transport Canister and/or its contents, including PWR,
PWR MOX or BWR fuel rods and nonfuel-bearing components, if applicable, using
the appropriate grapple or handling system.

19. Using the transfer cart or unloading fixture, remove the cask from the unloading area.

20. Remove the cask seal surface protector, if used, and install the cask lid.

21. Inspect, install and tighten all 12 closure lid bolts to 260 + 20 ft-lbs in three passes
using the torque sequence indicated oil the closure lid.

Note: Inspection or replacement of the vent and drain port cover metallic seals is not
required. New metallic seals will be installed and leak tested prior to the next
loaded shipment.

22. Install the port covers oil the vent and drain ports and torque the port cover bolts to
100 + I 0 inch-pounds for the alternate port covers or 285 ± 15 inch-pounds for the
Alternate B port covers.
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8 ACCEPTANCE TESTS AND MAINTENANCE PROGRAM

This chapter discusses the acceptance test and maintenance program to be used for the

NAC-LWT cask, in compliance with 10 CFR 71, Subpart H.

Where required, specific procedures for testing will be developed in conjunction with the cask

fabrication, in accordance with an approved Quality Assurance program.

8.1 Acceptance Tests

This section discusses the tests to be performed prior to first use of the cask.

Two leaktight port cover designs are available for use. The alternate port cover has a face seal

containment boundary Viton® O-ring seal and a secondary test boundary O-ring seal on the

barrel of the port cover. The alternate port cover was developed to provide a leaktight

configuration and to facilitate operations in the field. The Alternate B port cover has two face

seals on the inner end of the port cover, one metallic containment boundary seal and one Viton®

test boundary seal. The Alternate B port cover was developed to provide a high pressure

containment boundary for TPBAR contents. The Alternate B port covers utilize higher strength

bolts and a higher installed torque value. Both port cover designs provide a leaktight

containment boundary.

To simplify the testing procedures below, when "port cover" or "port cover O-ring" is

mentioned, it is intended to mean the port cover which has been chosen for that specific

fabrication or cask configuration, either the alternate or the Alternate B and their respective

O-rings. The different testing procedures are described in the applicable sections.

8.1.1 Visual Inspection

All components making up the cask lid, body, and baskets are to be visually inspected. This

inspection verifies that all items are properly cleaned, free of nicks, gouges and damage, and are

assembled in accordance with the license drawings. Each item is compared to the appropriate

drawing to verify that it is in the correct orientation, position, and location.

All dirt, oil residue, metal chips or other forms of debris are removed by appropriate cleaning

methods. Any entrapped water is removed. Any component found to deviate from its drawing is

re-installed, replaced, or otherwise reworked as necessary in order to bring it into conformance.

Acceptance criteria require complete cask cleanliness, that foreign objects are removed, and that

nicks or gouges that might preclude sealing or cask closure are not permitted. Valve and system

components are visually inspected for leaks during pressure checks. Leaks are not permitted.

Any case of noncompliance shall be corrected prior to final acceptance. All welds are visually
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inspected in accordance with the methods of Article 9, Section V of the "ASME Boiler and

Pressure Vessel Code." The acceptance criteria are in accordance with part NB-4424, Section Il1,

and parts UW-35 or UW-36, Section VIII, of the "ASME Boiler and Pressure Vessel Code."

8.1.2 Structural and Pressure Tests

Following completion of fabrication, a hydrostatic test is performed on the cask cavity in

accordance with the "ASME Boiler and Pressure Vessel Code," Section I11, Subsection NB,

Article NB-6000, to 209 (+5/-0) psig. This test is performed in accordance with a procedure

prepared by the fabricator and approved by NAC International (NAC). For casks intended for

transport of TPBARs, an additional post-fabrication hydrostatic test is performed to 450 +15/-0

psig (1.5 x MNOP of 289 psig = 434 psig). Alternate B port covers are installed for the 450
+15/-0 psig test. The test requirements and acceptance criteria for both tests are described

below.

The cask cavity is hydrostatically tested using demineralized water. The test is conducted with

the closure lid and valve port covers installed in accordance with the cask handling procedure for

loaded casks, but with the quick-disconnect valves removed. During these two 30-minute

pressure tests (conducted alternately with one port cover installed and tile other removed for

access to the cavity), an inspection is made to detect any visual or other evidence of leakage.

Any evidence of leakage, including drop of gauge pressure, is cause for rejection.

Following the hydrostatic test, the cask cavity, lid, and port covers are dried and made ready for

visual and dye penetrant testing (PT) inspections.

The cask cavity (containment boundary including lid and port covers) is visually inspected. All

accessible welds within the cask cavity are examined by PT in accordance with ASME Code,

Section V, Article 6, with acceptance criteria in accordance with ASME Code, Section I1I,

Subsection NB, Article NB-5350. Any evidence of cracking, permanent deformation, or

exceeding of material yield strength is cause for rejection.

Following completion of the fabrication pressure test or the postfabrication TPBA R-required

pressure test, the cask containment boundary is leakage tested in accordance with the

requirements of Section 8.1.3.

The neutron shield tank and the expansion tank are hydrostatically tested simultaneously, since

they are joined by a siphon tube. The test is in accordance with the "ASME Boiler and Pressure

Vessel Code," Section VIII, Division 1, to 248 (+51-0) psig (165 psig maximum hypothetical

accident pressure x 1.5). The neutron shield relief valve is replaced by a plug during the test.

All tank seams and joints are inspected for evidence of leakage. The pressure is monitored by

NAC International 8.1-2



NAC-LWT Cask SAR November 2014
Revision 42

use of a pressure gauge. Any evidence of leakage or drop in pressure is cause for rejection. All

accessible welds on the neutron shield structure are PT examined following the hydrostatic test.

Each of the two pairs of the cask lift trunnions is load tested. The load test is performed for one

pair and, then, repeated for the other pair.

The test consists of applying a vertical load of 159,375 lbs + 3,000 Ibs, -0 lbs (300 % of the

maximum service load), to each trunnion pair. The load is applied in a vertical direction and

equally distributed between the two trunnions.

This test may be carried out by the use of calibrated hydraulic rams combined with a beam, or

the cask lifting yoke, and appropriate dead weight attached to the trunnion pair. The load is held

for a minimum of 10 minutes.

Following the load test, all welds and material are visually inspected for plastic deformation and

cracking and liquid penetrant inspected in accordance with the "ASME Boiler and Pressure

Vessel Code," Section V, Article 6, and Section 1II, Division I, Subsection NF, Article NF-5350,

as called for in ANSI N 14.6-1993.

Any evidence of permanent deformation or any evidence of cracking, galling, or exceeding of

yield strength is cause for rejection of that item.

The rotation sockets at the lower end of the cask are not load tested, being monolithic steel block

with a suitably machined opening. Prior to first use, each socket is visually inspected for

cleanliness and signs of deformation or other unsuitability. Accessible welds are inspected in

accordance with the standards for the cask trunnions.

8.1.3 Leak Tests

The cask containment boundary is subjected to a fabrication leakage rate test, as described in the

sections below, to verify containment following fabrication. The test is performed using helium
inside the cask cavity and a helium mass spectrometer connected to the test port of the lid or one

of the port covers. The mass spectrometer has a minimum sensitivity such that it is capable of

detecting a leak rate of at least I x 10-9 ref cm 3/sec and is calibrated before and after the test with

a standard having a known leak rate between 4 x 10-7 and I x 10-9 ref cm 3/sec. Tile procedure is

performed between 40'F and 125°F and is temperature corrected. New O-rings are to be used.

The basic procedures for the cask lid and for the vent and drain port covers are provided in tile

following sections.

A required maintenance leakage rate test adheres to the criteria listed above and follows the

replacement of any containment component or seal. Containment components having single-use

metallic containment seals (i.e., closure lid and Alternate B port covers) require a maintenance

NAC International 8.1-3



NAC-LWT Cask SAR November 2014
Revision 42

leakage rate test prior to each loaded transport if the component is removed. All containment

components shall be subjected to a periodic leakage rate test annually while the cask is in

service, or prior to returning the cask to service if the period since the last leakage rate test

exceeds 12 months. The acceptance criteria for the fabrication, maintenance, and periodic

leakage rate tests appear in the following sections.

8.1.3.1 Closure Lid Leakage Rate Test

The following procedure shall be used to perform the fabrication, maintenance, periodic and pre-

shipment leakage rate tests on the closure lid. Steps I and 2 are not performed for the pre-

shipment leakage rate test performed during cask loading operations as described in Chapter 7.

1. Remove the vent and drain port covers and install the closure lid fitted with a new
metallic seal on the cask body.

2. Install the 12 lid bolts and torque them to 260 ± 20 ft-lb in three passes, using the torque
sequence stamped on the lid.

3. Connect the vacuum pump to the vent valve and evacuate the cask cavity to a pressure
<100 torr (130 mbar).

4. Backfill the cask cavity with 99.9% (minimum) pure helium to atmospheric pressure.

5. Repeat Steps 3 and 4 to ensure that the cask cavity helium concentration is approximately
98%.

6. Remove the test port plug from the lid.

7. Connect a helium mass spectrometer leak detector (MSLD) to the cask lid test port. Start
the helium MSLD.

Note: The specific test procedure depends on the helium MSLD used. The test
commences when a vacuum is pulled on the test port by the MSLD and the
MSLD is placed in the "test" mode.

8. Monitor the test leakage rate until the leakage rate is stable or a minimum of 30 seconds.

9. The acceptance criterion for the closure lid helium leakage test for the NAC-LWT is that
the measured leakage rate shall be < 2 x 10-7 cm 3/s (helium) (i.e., leaktight per ANSI
N 14.5-1997 under the test conditions).

10. Remove helium MSLD from test port plug and reinstall port plug and torque to 60 ± 6
inch-pounds.
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8.1.3.2 Alternate Port Cover Leakage Rate Tests

8.1.3.2.1 Fabrication and Periodic Leakage Rate Tests

The following procedure shall be used to perform the fabrication and periodic leakage rate tests

on the alternate port covers.

I. If the port cover leakage rate tests are not performed immediately following the closure
lid leakage rate test of Section 8.1.3.1, evacuate the cask cavity to <_ 100 torr (130 mbar)
and backfill to atmospheric pressure with 99.9% (minimum) pure helium. Reevacuate to
< 100 torr (130 mbar) and perform the final helium backfill to atmospheric pressure.

2. Install new O-rings on the port cover.

3. Remove the port valve (either vent or drain valve) and install the port cover.
4. Install and torque the port cover bolts to 100 ± 10 inch-pounds.

5. Remove the test port plug from the port cover.

6. Connect a helium MSLD to the test port. Start the helium MSLD.

7. Monitor the test leakage rate until the leakage rate is stable or for a minimum of 30
seconds.

8. The acceptance criterion for the helium leakage rate test shall be < 2 x 10-7 cm 3/s

(helium) (i.e., leaktight per ANSI N 14.5-1997 under the test conditions).
9. Remove helium MSLD from the test port and reinstall port plug and torque to 60 ± 6

inch-pounds.

10. Repeat Steps I through 8 for the second port cover.

8.1.3.2.2 Maintenance Leakage Rate Test

The following procedure shall be used to perform the maintenance leakage rate test on the

alternate port covers following the field replacement of a port cover Viton O-ring containment

face seal during cask loading operations.

I. Replace the affected seal(s).
2. Insert port cover in a plastic test bag and seal the bag to the cask body around the port

opening using suitable tape.

3. Evacuate test bag and backfill with 99.9% (minimum) pure helium to one atmosphere
absolute.

4. Reevacuate test bag and perform final helium backfill to one atmosphere absolute.
5. Without breaking the seal of the plastic bag to the cask body, insert the port cover into the

port opening and hand tighten the bolts.

6. Torque the bolts to 100 ± 10 inch-pounds. Remove the plastic bag.

7. Remove the test port plug from the port plug.
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8. Attach helium MSLD to the port cover test port and evacuate the volume between the
seals.

9. Monitor the test leakage rate until stable or for a minimum of 30 seconds.

10. The test is acceptable if the measured leakage rate is < 2 x 10o- cm 3/s (helium) (i.e.,
leaktight per ANSI N14.5-1997 under the test conditions).

11. Remove helium MSLD from test port and reinstall the test port plug and torque to 60 ± 6
inch-pounds.

8.1.3.3 Alternate B Port Cover Leakage Rate Tests

8.1.3.3.1 Fabrication and Periodic Leakage Rate Tests

The following test procedure shall be used to perform the fabrication and periodic leakage rate

tests for the Alternate B port cover. For NAC-LWT casks to be used to transport TPBARS, the

fabrication leakage rate test shall be performed immediately following the post-fabrication

hydrostatic test to 450 +15/-0 psig required for transport of TPBAR contents. The Alternate B

port covers shall be installed for the 450 +15/-0 psig hydrostatic test. The periodic leakage rate

test will be performed as part of a cask's annual maintenance and certification program.

1. If the Alternate B port cover leakage rate tests are not performed immediately after the

closure lid leakage rate test in Section 8.1.3.1, evacuate the cask cavity to < 100 torr

(130 mbar) and perform the final helium backfill to atmospheric pressure with 99.9%

(minimum) pure helium. Reevacuate to < 100 torr (130 mbar) and perform final helium

backfill to atmospheric pressure.

2. Install the new metallic O-ring on the Alternate B port cover.

3. Remove the port nipple (either vent or drain valve) and install the Alternate B port
cover.

4. Install and torque the port cover bolts to 285 ± 15 inch-pounds.

5. Remove the test port plug from the port cover.

6. Connect a helium MSLD to the test port. Start the helium MSLD.
7. Monitor the test leakage rate until the leakage rate is stable or for a minimum of 30

seconds.
8. The test is acceptable if the measured leakage rate is < 2 x 10-cm 3/s (helium) (i.e.,

leaktight per ANSI N 14.5-1997 under the test conditions).

9. Remove helium MSLD from the test port and reinstall the test port plug and torque to
60 ± 6 inch-pounds.

10. Repeat Steps 1 through 8 for the second Alternate B port cover.
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8.1.3.3.2 Maintenance and Preshipment Leakage Rate Tests

The following maintenance leakage rate test procedure for the Alternate B port cover is used

after metallic O-ring replacement during each cask loading operation if the port cover is

removed, or if another containment component of an Alternate B port cover is replaced.

I. Replace metallic seal.

2. Insert Alternate B port cover in plastic test bag and seal to cask body around port
opening with suitable tape.

3. Evacuate test bag and backfill with 99.9% (minimum) pure helium to one atmosphere
absolute.

4. Reevacuate test bag and perform final helium backfill to one atmosphere absolute.

5. Without breaking seal of plastic bag to the cask body, insert the Alternate B port cover
into the port opening and tighten bolts hand tight.

6. Remove plastic bag and torque bolts to 285 ± 15 inch-pounds.

7. Remove test port plug from the Alternate B port cover.

8. Attach helium mass spectrometer to the Alternate B port cover test port and evacuate
the volume between the seals.

9. Monitor the leakage rate test until stable or a minimum of 30 seconds.

10. The test is acceptable if the measured leakage rate is < 2 x 10-7 cm 3/s (helium) (i.e.,
leaktight per ANSI N 14.5-1997 under test conditions).

I1. Repeat Steps 1 through 10 for the second Alternate B port cover.

8.1.4 Component Tests

Tests performed on individual components are designed to ensure that the components meet the

design requirements for correct operation of the cask system.

Acceptance criteria are functions of the purpose of the component being tested.

8.1.4.1 Valves, Pressure Relief Device, and Fluid Transport Devices

Overpressurization protection is afforded the neutron shield tank in the form of a relief valve that

is designed to open at 165 psig (plus or minus 10 percent), and reseat. The relief valve is

removed from the cask and hydraulically pressure tested using a calibrated system to verify relief

valve opening and closing pressures. Failure to operate within tolerance is cause for rejection.

Rejected valves are rebuilt or replaced and retested prior to use.
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The cask cavity does not contain overpressurization protection because the maximum pressures

developed in the worst case (fuel or TPBAR rupture) are well below the structural capability of

the cask structure, lid, port covers, and seals.

The cask ports for vent/drain operations (two ports) contain valved quick disconnect fittings.

These valves do not require testing to verify valved operation, because no credit is taken for

these valves in the cask analyses. The valves provide a convenient method of attaching lines and

fixtures, but serve no safety-related function.

The NAC-LWT cask package does not use rupture disks.

A siphon tube is used to connect the neutron shield tank to the neutron shield expansion tank.

The tube is a passive device and allows expanding fluid to enter the expansion tank and returns

the fluid as the liquid cools. It contains no moving parts and cannot be inspected after

installation. The tube will be inspected for cleanliness and to verify that its passage is free of

debris and clear prior to installation.

8.1.4.2 Gaskets

Cask closure lid and port cover O-rings will be hydrostatically pressure tested to verify

suitability for use and for operation in the Maximum Normal Operating Pressure (MNOP)

condition. The O-rings are arranged in pairs with an annulus between them. The annulus is

connected by a drilled passageway to a test port. In the acceptance test, each of the three O-ring

sets (one closure lid set, one vent port cover set, and one drain port cover set) is pressurized to

209 (+5/-0) psig for 30 minutes. Casks having TPBARs as approved contents are subjected to

additional hydrostatic tests at 450 +15/-0 psig (one with the vent cover installed and one with the

drain port cover installed). Loss of pressure or any other sign of leakage is cause for rejection.

8.1.4.3 Sealed Canisters

Prior to underwater application of sealed canisters, each design shall be qualified by testing to

demonstrate the ability of the canister to be vacuum dried and to stay sealed during subsequent

underwater handling and storage. The qualification tests performed will simulate underwater

vacuum drying and subsequent handling/storage. Acceptance criteria include no residual water

in, or water ingress to, the sealed canister.
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8.1.4.4 Miscellaneous

The cask impact limiter structures contain a two-part, aluminum honeycomb that is fabricated to

have dynamic crush strengths of 3,500 psi. (plus 5 percent, minus 10 percent) and 250 psi (plus

10 percent, minus 10 percent), respectively. Sample lots of honeycomb material are subjected to

dynamic crush testing to verify the crush strength of the impact limiter material. A dynamic

crush strength of a sample outside of the allowable variation is cause for rejection of the batch lot

of honeycomb material.

8.1.5 Tests for Shielding Integrity

A gamma scan inspection of all steel and lead shielding is conducted in order to verify shielding

integrity. This inspection is performed on the cask body, including the cask bottom.

The test is conducted by continuous scanning or probing over 100 percent of all accessible

surfaces, using a 3-inch detector and a 60Co source of sufficient strength to produce a count rate

that equals or exceeds three times the background count rate.

Scan path spacing is 2.5 inches. Scan speed is 4.5 feet-per-minute or less. All probing is on a 2-
inch grid pattern (when using a 3-inch detector) and the count time is a minimum of one minute.

Acceptance is based on a lead and steel mock-up, where the material thicknesses are equivalent

to the minimum thicknesses specified by the drawings. The lead and steel mock-up is produced

using the same pouring technique as that approved for the cask.

Any area that produces a count rate over that established by the mock-up is considered rejected

and must be corrected and retested prior to use.

Test equipment is checked before and after each use to ensure that shield test results are accurate.

8.1.6 Thermal Acceptance Tests

8.1.6.1 Thermal Test

A heat transfer acceptance test is conducted to test the integrity of the lead/stainless steel

interface and to establish the heat rejection capability of the cask. The test is conducted with the

neutron shield tank full ' and the pressurized water reactor (PWR) basket located in the dry cask

cavity.

The neutron shield tank is filled with a liquid consisting of 58 weight percent ethylene glycol, 39 weight percent
dernineralized water and 3 weight percent potassium tetraborate (K 2B4 0 7).
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The cask is internally heated at a rate of 8,500 BTU per hour (± 1,000 BTU per hour). A

minimum of 12 internal and 12 external temperatures on the cask are measured with
thermocouples. A test closure lid is used to allow penetrations for electric heaters and

thermocouples. The steady state heat rate, transient cask temperatures, and ambient temperature

are recorded. The test is conducted with the cask 3 feet (approximately) above the ground,

horizontal and in still air.

8.1.6.2 Retest

If any equipment should fail during the test, such that the test must be aborted, the test is

repeated.

8.1.6.3 Heat Source

The heat source for the thermal test is an electrical heater (cal-rod type) with an active length of

144 to 150 inches and is capable of generating at least 2.5 kilowatts.

8.1.7 Neutron Absorber Tests

8.1.7.1 General

Neutron absorber material in the form of borated stainless steel sheets is used in the TRIGA

poison basket modules. After manufacturing, test samples from each batch of neutron absorber

(poison) sheets shall be tested using neutron absorption techniques to verify the presence, proper
distribution, and minimum weight percent of enriched boron. The tests shall be performed in

accordance with approved written procedures.

8.1.7.2 Preparation of Samples for Spectroscopic Examination

Detailed written procedures to perform neutron absorption tests of each batch of neutron

absorber sheets shall be established by the manufacturer and approved by NAC. For each batch

of neutron absorber sheets, a sample shall be taken from each sheet. The samples shall be

indelibly marked and recorded for identification.

At least 2 percent of the sheets in a batch shall be tested using a grid pattern of locations

covering the entire surface of the sheet. Each of the remaining sheets in a batch shall be tested at

one random location to ensure the presence of boron.
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8.1.7.3 Neutron Absorption Test Performance

An approved facility with a neutron source and neutron detection capability shall be selected to

perform the described tests. The tests will assure that the neutron absorption capacity of the
material tested is equal to, or higher than, the given reference value and will verify the

uniformity of boron distribution of a batch of neutron absorber sheets. The principle of

measurement of neutron absorption is that the presence of boron results in a slowing down of

neutron flux between the neutron sources, the reflector, and the neutron detector - depending on

the material thickness and boron content.

Typical test equipment will consist of a neutron source/neutron detector, a reflector, and a

counting instrument. The test equipment is calibrated using approved reference sheet(s), whose

10B content has been checked and verified by an independent method such as chemical analysis.
The highest permissible counting rate is determined from the neutron counting rates of the

reference sheet(s), which should be ground to the minimum allowable plate thickness. This

calibration process shall be repeated daily (at least once every 24 hours) while tests are being

performed.

8.1.7.4 Acceptance Criteria

The neutron absorption test shall be considered acceptable if the neutron count determined for

each test specimen is less than or equal to the highest permissible neutron count rate determined
from the reference sheet(s). The poison sheets shall have a minimum of 1.04 weight-percent

enriched boron content, with 10B being a minimum of 93.88 atom percent. Any specimen not

meeting the acceptance criteria for maximum neutron count shall be rejected and all of the sheets

from that lot shall be similarly rejected.
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8.2 Maintenance Program

Each NAC-LWT cask is subjected to a series of tests and inspections prior to each loaded

shipment and annually, as shown in the Maintenance Program Schedule (Table 8.2-1).

Prior to each loaded transport, the metallic O-rings of the closure lid and Alternate B port covers,

if used, are replaced. The O-ring seals of the alternate port covers are inspected and replaced as

necessary. The cask cavity, trunnions, and all removable components (i.e., closure lid, port

covers, attachment bolts, impact limiters, etc.) are visually inspected for damage. Following

loading, the closure lid and port covers are installed and the bolting torqued. Leakage rate tests

are performed on the closure lid and port covers as detailed in the cask loading procedures of

Chapter 7.1.

The completion of the annual maintenance and test program is required for each NAC-LWT cask

while it is in service. The completion of the annual maintenance is documented on an annual

inspection certification document. Each NAC-LWT cask must have a current annual

certification before it can be used. The required annual cask maintenance test program is

performed during or before the calendar month in which the annual program is due, but it is

required to be performed no later than 30 days following the due date. During periods when the

cask is not in use, the annual maintenance program may be deferred provided that the annual

maintenance is completed and documented prior to the cask's next use.

For NAC-LWT casks to be used to transport TPBAR contents, a one-time post-fabrication

hydrostatic test of the cask containment boundary, including Alternate B port covers, shall be

performed to a pressure of 450 + 15/-0 psig.

Helium leakage rate testing to the leaktight criteria of ANSI N 14.5-1997 is performed on the

closure lid, and alternate and Alternate B port cover containment seals.

The annual maintenance program certification documentation shall specifically identify that a

NAC-LWT packaging has been qualified by testing for TPBAR contents.

Engineering approval is required prior to making any repairs of damaged areas or areas that need

refurbishing as a result of normal wear and tear. All such repairs shall be fully documented in

accordance with NAC's approved Quality Assurance program. The replacement of valves,

fittings, seals, thread fasteners, or use of calibrated pressure gauges are considered normal

maintenance and do not require engineering approval.

Testing of the cask shielding and heat rejection capabilities is conducted during original

packaging acceptance testing. The structures that provide shielding and heat rejection are
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passive and do not require verification during routine use of the package. Consequently, the

efficiency of these systems is not tested during the annual maintenance program. Radiation
surveys conducted at the time of cask loading provide verification of continued shielding

effectiveness.

Testing of the neutron absorber material utilized in TRIGA poisoned basket modules are
conducted prior to fabrication of the basket modules. The neutron absorber material is in the

form of borated stainless steel sheets that are visually inspected for wear or damage prior to each

use, and do not require routine maintenance.

8.2.1 Authorized Repairs

Repairs are authorized to correct cracks and blemishes resulting from normal wear and tear of
the components of the NAC-LWT packaging. Performance of authorized repairs will result in an
as-licensed configuration. The specific weld repair procedure for the impact limiter attachment

lugs is described in Section 8.2.1.1.

8.2.1.1 Impact Limiter Attachment Lug Repairs

Impact limiter lugs shall be visually examined prior to each transport to ensure that the impact

limiters can be attached to the NAC-LWT cask body in accordance with the Transport Cask

Assembly drawings presented in Chapter 1. During annual NAC-LWT packaging maintenance,

the impact limiter attachment lugs and the welds sealing the impact limiter shell to the lugs are

visually examined with acceptance criteria in accordance with ANSI/AWS Code DI.2,

Paragraph 8.8. 1. If defects in the impact limiter shell-to-lug welds or in the lug base material are

identified, the weld is repaired in accordance with the applicable License Drawing requirements.

Defects in the shell-to-lug weld are removed by grinding, and the shell is rewelded to the lug. If

the lug base material has a defect or is broken in two pieces, the lug base material is prepared to
allow completion of a full-penetration weld. The weld repairs shall be performed by qualified

welders utilizing approved welding procedures prepared, approved and qualified in accordance
with ASME Code, Section IX, or ANSI/AWS DI.2. Approved lug repair welding procedures
will validate that the axial load path minimum yield strength and ultimate strength of the

completed repair will be 10.0 ksi and 20.0 ksi , respectively, or greater, and that the maximum
temperature in the base lug material local (within 0.5 inch) to the weld repaired is maintained
less than 350'F during the welding process. Following shell-to-lug weld repairs or completion of
the full-penetration welding of the lug base material, the weld shall be examined by liquid

penetrant examination in accordance with ASME Code, Section V, Article 6, or ANSI/AWS

DI .2. Weld acceptance criteria for the liquid penetrant examination shall be in accordance with
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the ASME Code, Section VIII, Division 1, Appendix 8, or ANSI/AWS D1.2, Paragraph 6.17, as

applicable.

Inspection and weld repair documentation shall be maintained as part of the maintenance records

for the specific NAC-LWT packaging.
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Table 8.2-1 Maintenance Program Schedule

Cask Cavity (Including Port Cover and Lid Seals)

Visual Inspection
Lid and Port Cover Seal Replacement
Periodic Helium Leak Tests (per Section 8.1.3)

Valve Port Covers

Each Loaded Shipment Visual Inspection
Air Pressure Drop Test at 15 +1/-0 psig (Alternate
port covers)
Maintenance Helium Leakage Testing (Alternate B
port covers)
Seal Replacement as Necessary1

Drain Line Gasket

Each Shipment Seal Replacement as Necessary

Annually Seal Replacement

Water Jacket and Expansion Tank

Annually Visual Inspection
Check Fluid Level, Specific Gravity, and Boron
Concentration

2

Visually Inspect Fill, Drain and Inspection Port Plugs
Each Shipment for Leakage

Cask Lid Bolts

Each Shipment

Long Term Maintenance

Visually Inspect for Damage and Replace, as
required.

Bolt replacement upon reaching 20-year life or 550
operational cycles.

Helium leak testing (per Section 8.1.3.2.2) is required following replacement of alternate port cover containment (i.e.,
face) O-ring seals. For Alternate B port covers, seal replacement and leak testing are required for each shipment per
the requirements specified in the Operating Procedures in Chapter 7 and Section 8.1.3.3.2.

2 The neutron shield fluid must be verified to contain greater than 1.0 wt % boron and the specific gravity must be such
that the solution does not freeze at temperatures above -40'F.
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Table 8.2-1 Maintenance Program Schedule (continued)

Water Jacket Relief Valve

Replace With New Pre-set Valve, or Verify
Opening and Reseating Pressure (Allowable
variation is ± 10 psig of Nominal Valve Opening
Pressure, 165 psig)

Fasteners, Valved Nipples, Washers, Reusable 0-rings, and Helicoils

Each Shipment ý Inspect and Replace as necessary
Lid and Alternate B Port Cover Metallic 0-rings

Each Loaded Shipment Replace and perform helium leakage rate testing to
the criteria specified in Section 8.1.3.
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8.3 Appendix

This appendix describes the lead pour procedure used to create the lead wall between the inner

and outer shells of the LWT cask. This lead wall provides the gamma shielding in the cask and

is subject to tests verifying its shielding integrity.

8.3.1 General Description

Basically, this procedure consists of pouring molten lead in the annular space between the inner

and outer shells followed by the controlled cooling of the lead. Electrical heaters and gas

burners are used to heat the cask body prior to and during the lead pour. To cool the lead in a

controlled manner, water is sprayed on the cask surfaces while simultaneously switching off the

electrical heaters and gas burners.

The lead used in this procedure complies with the ASTM Standard B29, chemical copper grade.

8.3.2 Preparation

The cask must be placed in the vertical position (Figure 8.3-1) for the lead pour. It must also be

perfectly level and stable.

Stiffening bars are placed inside the cask to prevent distortion of the cask body assembly as a

result of the expansion and/or shrinkage expected during the pouring and cooling of the lead. An

auxiliary ring is welded onl the upper edge of the outer shell to be used as a guide in reaching the

required level of lead. This ring is later removed by machining.

The cask body is checked for cleanliness, especially inside the annular space, but also oil all

outer surfaces. It is important to remove any foreign matter that when heated might be harmful

to the surface material.

A Dimensional Verification of the cask body is performed, especially checking the tolerances of

the annular space between the inner and outer shells.

The cask body is heated by using a combination of electrical resistances arranged inside the cask

and gas burners as rings located at spaced levels surrounding the outer surface of the cask. Prior

to the lead pour, the top flange area of the cask is heated with hand burners to approximately

572-F (300°C).

The actual temperatures of the cask walls are measured by thermocouples attached to the inner

and outer surfaces of the cask. In addition, the temperature is also measured at random by
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contact thermocouples. The temperatures are monitored during the complete operation and

recorded on charts.

8.3.3 Pouring Procedure

Approximately 27,533 pounds of lead per cask is melted in the appropriate kettles and kept at a

temperature in the range of 698°F (370 0 C) to 790°F (421 C).

The cask body is heated in a steady and uniform manner at a rate not exceeding 90'F per hour

(50°C/hour). Once the cask body reaches the holding temperature of 550°F to 650°F (2880C -

343°C) and this temperature appears stabilized, the lead pouring can begin. Note that particular

attention must be given to the method and procedure of heating to ensure that the cask surface

does not reach 800°F (427°C) maximum during heating or pouring.

The lead pour should not be interrupted and should take as short a time as possible. The pouring

is carried out by using filling tubes of different lengths that are changed in the course of the

pouring as the level of molten lead rises in the cask. The open end of the filling tubes is kept

below the surface of the lead pool during pouring.

The lead is checked during pouring using steel rods to ensure no solidification occurs.

8.3.4 Cooling Process

Once the required level of lead is reached, it is again checked using steel rods to ensure that no

solidification has started anywhere in the molten lead volume.

The cooling is controlled by simultaneously turning off the inside electrical heaters and the gas

burners outside the cask. This process begins by switching off the heating band at the lowest end

of the cask (while keeping the rest of the heaters and burners on) and continues progressively

upwards as the solidification of the lead progresses. Water is inliected into the gas burners (rings)

and then sprayed on the outside surface of the cask to regulate and accelerate the cooling.

During the solidification, the lead is checked using steel rods to ensure that the difference in

height in any part of the solid surface of the annular space is not greater than 2 inches (Figure

8.3-2). To meet this requirement, the heaters and burners (sprayers) must be regulated as

necessary. The top surface should be kept molten until the rest of the cask has solidified.
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Figure 8.3-1 Lead Pour Configuration
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Figure 8.3-2 Allowable Height Difference
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