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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

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37)
MODULE CSAS2S WILL HE CALLED

LRT ANALYSIS; Exxon l5xl5(W) ASSEMBLY; NO RATER IN GAP
27OROUPNDF4 LATTICECELL
002 1 0.95 293.0 92235 3.7 92236 96.3 END
ZR 2 1.0 293.0 END
N20 3 1.000 293.0 END
AL 4 1.0 293.0 END
SS304 S 1.0 293.0 END
PB 6 1.0 293.0 END
N20 7 1.0 293.0 END
N20 9 1.OE-2S 293.0 END
N20 9 1.OE-20 293.0 END
END COMP
SQUAREPITCH 1.4300 0.9056 1 3 1.0770 2 0.9246 9 END
LWT ANALYSIS; Exxon 15x15 (N) ASSEMBLY; NO WATER IN GAP
READ PARAN RUN=YES PLT=NO TME=5000 OEN=303 NPO=1100 END PAR.AM
READ GEOM
UNIT 1
COM= PURL PIN CELL - WITH N20'
CYLINDER 1 1 0>4528 2P182.69
CYLINDER 9 1 0.4623 2P182.88
CYLINDER 2 1 0.5385 2P162.99
CUBOID 3 1 491.7150 2P182.98
UNIT 2
COW='WATER ROD CELL - WITN N20'
CYLINDER 3 1 0.6477 2P162.69
CYLINDER 2 1 0.6909 2P182.88
CUBOID 3 1 4P5.7150 2P162.99
GLOBAL UNIT 9
ARRAY 1 -10.7250 -10.7250 -192.96
CUBOID 3 1 4P11.3157 2P182.88
CYLINDER 4 1 16.991 2P192.68
CYLINDER 3 1 16.9863 2P182.86
CYLINDER 5 1 16.8913 2P162.88
CYLINDER 6 1 33.4963 2P182.88
CYLINDER 5 1 36.5443 2P192.96
CYLINDER 7 1 49.2443 2P162.99
CYLINDER 5 1 49.8539 212.49 -192.16
CYLINDER 6 1 49.8539 212.49 -199.79
CYLINDER 0 1 49.6539 212.49 -206.67
CUBOID 6 1 4P81.0900 243.00 -240.00
END GEOM
READ ARRAY
AR•A=I NUX=15 NUY=15 NUZ=1 PILL

30RI
2RI 2 2Ri 2 3R1 2 2R1 2 2R1

7R1 2 7R1
4R1 2 5Ri 2 4R1
2R1 2 9R1 2 2RI

15Ri
3Ri 2 3R1 2 3R1 2 3RI

15RI
201 2 9RI 2 2R1
4R1 2 5RI 2 4R1

7RI 2 7R1
2R1 2 2R1 2 3R1 2 2R1 2 251

3051
END PILL
END ARRAY
READ BOUNDS ZFC=VAC YXF=VAC END BOUNDS
END DATA

SECONDARY MODULE 0900098 NAB BEEN CALLED.

MODULE 000009 55 FINISHED. COMPLETION CODE 0. CPU TOME USED 1.32 (SECONDS)

SECONDARY MODULE 000002 RAS BEEN CALLED.

MODULE 000002 IS PINIONED. COMPLETION CODE 0. CPU TOME USED 13.068 (SECONDS)

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS PINIONED. COMPLETION CODE I. CPU TIME USED 593.36 (SECONDS).

MODULE CSAS2S IS FINISNED. COMPLETION CODE 0. CPU TIME USED 612.37 (SECONDS).
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CCCCCCCCCCC 55555555555 AAAAAAAPAA 5SSSSSSSSSS 22222222222 5555555555555
CCCCCCCCCCCCC 5555555555555 PAAAAPAAAAAA SSSSSSSSSSSSS 2222222222222 5555555555559
CC CC SO 55 PA PA 55 55 22 22 55
CC 55 AA AA 55 22 55
CC 55 PA PA 55 22 55
CC 555555555555 AAAPAAAAAAAAA 555555555555 22 5595555555555
CC 555555555555 PAAPAAAAAAAAAA 555555555555 22 5555555555555
CC 55 AA PA 55 22 55
CC 55 PA PA 55 22 55
CC CC 55 55 PA PA 55 55 22 55 55
CCCCCCCCCCCCC 5555555555555 PA PA SSSSSSSSSSSSS 2222222222222 5555555555555
CCCCCCCCCCC SSSSSSSSSSS PA PA SSSSSSSSSSS 2222222222222 55555555555

SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL SEEESEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
5555555555555 CCCCCCCCCCCCC PASAAAAAAAAA IL ESEEEESESEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
SS 55 CC CC AA PA IL SE PP PP CC CC
SS CC PA AA LI EE PP PP CC
SS CC AA PA LI EE PP PP CC
555555555555 CC PAAAPAPAAAAAAA LI ESEEEEE--------------PPPPPPPPPPPPP CC
555555555555 CC AAAAAAAAAAAAA LL SEEESEEEE -------E----PPPPPPPPPPPP CC
55 CC PA PA IL EE PP CC
55 CC PA PA LL ES PP CC
55 55 CC CC PA PA IL EE PP CC CC
5555555555555 CCCCCCCCCCCCC PA PA LLLIILILILII ESEESEESEEEEE PP CCCCCCCCCCCCC
55555555555 CCCCCCCCCCC PA PA LILLLIIIIIIIL ESESEESEESEEEE PP CCCCCCCCCCC

0909000 7777777777777 // 22222222222 22222222222 // 99999999999 99999999999
500000000 777777777777 // 2222222222222 2222222222222 // 9999999999999 9999999999999
50 00 77 77 // 22 22 22 22 // 99 99 99 99
00 00 77 // 22 22 // 99 99 88 99
09 50 77 // 22 22 // 99 99 99 99
00 00 77 // 22 22 // 9999999999999 99999999999
00 50 77 // 22 22 // 999999999999 99999999999
00 50 77 // 22 22 // 99 99 98
50 00 77 // 22 22 // 99 99 99
50 09 77 // 22 22 // 99 88 8
0005000050 77 // 2222222222222 2222222222222 // 9999999999999 9999999999999
00005000 77 // 2222222222222 2222222222222 // 999999999999 99999999999

II 7777777777777 90050000 44 332232333233 9095950
III 777777777777 000509055 444 3333333333333 5909059000
1111 77 77 :: 05 95 4444 :: 33 33 50 55
II 77 5: 0 00 44 44 ::33 00 05
1i 77 :: 50 50 44 44 2: 3 00 00
ii 77 00 50 44 44 332 00 00
I1 77 55 50 44 44 333 00 05
Ii 77 5: 0 50 444444444444 ::33 90 05
12 77 : 5 0 50 4444444444444 ::33 00 O0
12 77 9: 0 55 44 : 33 33 99 900
11111111 77 550955950 44 3333333333333 0505905500
i2112i11 77 5005590 44 33333333333 0059905
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SS SS SSSSS SSS S
SS SS
SS

SBSS SSSSS SISS
S SS SSSSS SSSS

SS
SS

SS SS
SSSSSSSSSSSSS
SSSSSSSSSSS

CCCCCCCCCCC
CCC CCCCCC CCC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

AA AA
AA A
AA AA
*AAAA*AAAAAAA

AA AA
AA AA
AA AA
AA AA
AA AA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

BEEBEBE EEEEEE
BEEEBEBEEBEEBEBE
BEE

BEE
BEE
BEEEBEEEE
BEEBEBEBEEE
BE
BEE
BEE

EBEEBEBEEEBEEE

PPPPPPPPPPPP
pPppppppppppP
pp PP
PP PP
pp pp
pPPPPpPPPPPPP
PPPPPPPPPPPP
PP

PP
PP

CCC CCCCCCCC
C CCC CCCCCCC CC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCC CCCC CCCC

***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM: CSAS***

*** CREATION DATE: 03/08/96***

***** VOLUME: ENG***

***** LIBRARy: G:\SCALE43\WINNT\BEXE***

*** PRODUCTION CODE: CSAS***

***** ~VERSION: 3A1***

***** JSOGNAME: SCALE-PC***

*** DATE OF EXECUTION: 07/22/55***

*** TIME OF EXECUTION: 17:54:30***
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LET ANALYSIS; EXXON l5XI5 (N) ASSEMBLY; NO MATER IN GAP

***PROBLEM PAR-AMETERS***

LIE 27OROUPNDF4 LIBRARY
MX{X 9 MIXTURES
NSC 9 COMPOSITION SPECIFICATIONS
IBM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/5 DO NOT READ/READ OPTIONAL PARAMTER DATA
MSLN 0 FUEL SOLUTIONS

***PROBLEM COMPOSITION DESCRIPTION***

IC UO2 STANDARD COMPOSITION
MEX 1 MIXTURE NO.
VF 0GIBBS VOLUME FRACTION
ROTE 10.9600 THEEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 5/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

92D00 1.10 ATOM/MOLECULE
92231 1.700 WT%
92238 98.300 WT%

8D16 2.00 ATOMS/MOLECULE

END

SC ER STANDARD COMPOSITION
ME< 2 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTE 8.4800 THEORETICAL DENSITY
EEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 283.0 DES MELVIN

40000 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
ME< 3 MIXTURE NO.
VF 1.1000 VOLUME FRACTION
ROTN 9.9982 THEEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.D DES MELVIN

1901 2.00 ATOMS/MOLECULE
8918 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
ME 4 MIXTURE NO.
VF S.D0D0 VOLUME FRACTION
ROTE 2.7020 THEEORETICAL DENSITY
NEL S NO. ELEMENTS
ICP 5 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

13027 1.00 ATOM/MOLECULE

END

SC 11304 STANDARD COMPOSITION
ME S MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTE 7.9200 THEEORETICAL DENSITY
EEL 4 NO. ELEMENTS
ICP I I/S MIXTURE/COMPOUND

TEMP 293.0 DES KELVIN
24314 19.100 NT%

21011 2.000 ET%
28304 69.500 NT%

28304 9.500 ET%

END

SC PB STANDARD COMPOSITION
ME 8 MIXTURE NO.
VP 1.0100 VOLUME FRACTION
ROTE 11.3440 THEEORETICAL DENSITY
EEL S NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES MELVIN

82000 1.00 ATOM/MOLECULE

END

SC N20 STANDARD COMPOSITION
ME< 7 MIXTURE NO.
VP 1.1000 VOLUME FRACTION
ROTN 0.9882 THEORETICAL DENSITY
EEL 2 NO. ELEMENTS
SICP 1 I/S MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

1001 2.00 ATOMS/MOLECULE
8010 1.00 ATOM/MOLECULE

END

BC 920 STANDARD COMPOSITION

NAC International 6.6.1-5
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MX 8 MIXTURE NO.
VP 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEO KELVIN

1001 2.00 ATOMS/MOLECULE
R016 1.00 ATOM/MOLECULE

END

SC 020 STANDAP.D COMPOSITION
MX 9 MIXTURE NO.
VP 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 000 KELVIN

1001 2.00 ATOMS/MOLECULE
9010 1.00 ATOM/MOLECULE

END

* ** * PROBLEM GECMETRY***

CTP SQUAREPITCH CELL TYPE
PITCH 1.4300 CM CENTER TO CENTER SPACING
FUELOD 0.9056 CM FUEL DIAMETER ON SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.0770 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE HO. OF CLAD
GAPOD 0.9246 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFSCATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOO

NAC International 6.6.1-6
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*** ~LWT ANALYSIS; EXXON 15X15 (N) ASSEMBLY; NO WATER IN GAP**

*** **********DATA LIBRA•RY INFOR•ATION **4******** *

** UNIT VOLUME **
* * NUMBER DATA SET NAME NAME UNIT FUNCTION **

**89 G:\scalel3\DATALIB\FT89FO01 STANDARD COMPOSITION LIBRARY **

**82 G:\scalel3\DATALIB\FT82FS01 CROSS SECTION LIBRARY**

11 I D:\PROJECTS\BU85-C-I\pwrfinO2\I5NXSM\FTIIF00 SNORT CROSS SECTION LIBRARy **

**90 D:\PROJECTS\BU85-C~Il\pwrfin02\I5NXIM\FT9g0F0 INPUT DATA DIRECY ACCESS *

*** ~STANDARD COMPOSITION LIBRARY DATA *

*** UNIT NUMBER : 89 *

4.* ~DATASET NAME ; G:\scale4I\DATALIB\FT89F001**

**LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY ** *
*** ~637 STANDARD COMPOSITIONS, 490 NUCLIDES**
*** ~90 ELEMENTS WITH VARIABLE ISOTOPIC DISTEBUTIONS.**

*** CREATION DATE; 8/10/95**

*** ~CROSS SECTION LIBRARY DATA**

* ** UNIT NUMBER : 82**

*** DATASET NAME : G:\scale43\DATALIB\FTS2F001**

*** 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 ID'S WERE USED BEFORE READING REND V DATA ....

I.... ID'S WERE USED READING TNE REND V PARAMETER DATA ....

* ********** DATA READING COMPLETED* ******** *

S.... ID'S NERE USED PREPARING TEE WEND V INPUT DATA

..... S ID'S MERE USED LOANING THE WEND V DATA ....

S.... ID'S WERE USED LOADING TNE DATA ....

S.... ID'S WERE USED CNECRING TRI REND V GEOMETRY DATA ....
**4RESTART DATA HAS BEEN WRITTEN ON UNIT B5***

S..... 05I' WERE USED WRITING TRE REND V - CIAS DATA ....

..... ID'S WERE USED PROCESSING CSAS INPUT DATA ....

CONTROL MODULE CSAS25 IS COMPLETE.

NAC International 6.6.1-7
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KK KM EMEEEEMEMEEEE NN NN 00OO00000000 WV VV
KK KK EMEEMEEEEEEEEE NNN NN 000000000000O WV WV
MK KM ME NNNN MN 00 00 WV VV
KK KK ME NN NN MN 00 00 VV VV
MK KK EM NN NM MN 00 00 WV W
MMMMMMMK EMEMEEMMEE N NM MN 00 00----------WV VV
MMMMMKMM EMEMEMEEE NN NN MN 00 00-----------W WV
KK KK EM MN MN MN 00 00 WV WV
KK KK EE NN NNMNN 00 00 WV VV
MK MK EE NN NNNN 00 00 WVWV
MM KK EEMEMEMEMEE EE MN NNN 000000O0000000VV
KM KK MEEEEEEEEEMEE NM NM 00000000000 V

SOSSSSSOSSS CCCCCCCCCCC AAAAAAAAA LL MEEEEMEMEMEMEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAA LL EMEEMEEEEMEMEE PPPPPPPPPPPPP CCCCCCCCCCCCC
SS SS CC CC AA AA IL ME PP PP CC CC
SS CC AA AA LL EE PP PP CC
SS CC AA AA LL EE PP PP CC
SSS9SSSSSSSS CC AAAAAAAAAAAAA LI MEEMEEME--------------PPPPPPPPPPPPP CC
S0SSS202000S CC AAAAAAAAAAAAA IL MEEMEEME--------------PPPPPPPPPPPP CC

SS CC AA AAk LL EE PP CC
SS CC AAk AA LL EE PP CC

SS SS CC CC AA AA LL EE PP CC CC
OSOSSSSSSSSSSS CCCCCCCCCCCCC AA AA LILLLLLLLLLLL EMEMMEEMEMEEEE PP CCCCCCCCCCCCC

SSSSSSSOSSS8 CCCCCCCCCCC AA AA ILLLLLLLLLLL MEMEMEEEEEEEEEE PP CCCCCCCCCCC

0000000 7777777777777 // 22222222222 22222222222 // 999909999999 898999989988
000000000 777777777777 // 2222222222222 2222222222222 // 9999999999999 0999999999999

00 09 77 77 // 22 22 22 22 // 99 99 99 98

00 00 77 // 22 22 // 99 99 99 99
00 00 77 // 22 22 // 99 99 99 99
00 00 77 // 22 22 // 9999999999999 99999999999
00 00 77 // 22 22 // 999999999999 99999998999
00 90 77 // 22 22 // 99 99 98
00 90 77 // 22 22 // 99 99 99

00 00 77 // 22 22 // 99 99 99
000000000 77 // 2222222222222 2222222222222 // 9999999999999 9999999999999
0000000 77 // 2222222222222 2222222222222 // 999999999999 99999999999

1i 7777777777777 0000000 44 44 99999999999
111 777777777777 000000000 444 444 9999999999999
2211 77 77 : 00 00 4444 : 4444 99 99

I1 77 00 00 44 44 : 44 44 99 88
21 77 : 00 00 44 44 : 44 44 99 998
Ii 77 00 00 44 44 44 44 99999999999

21 77 00 00 44 44 44 44 09999999099

Ii21 00 00 444444444444 :: 444444444444 99 99Ii 77 : 00 00 4444444444444 :: 4444444444444 99 99
i77: 00 00 44 ::44 99 88

21201221 77 000000000 44 44 8888888
21121122 77 0000000 44 44 888888
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SS5 SSSSSSSSS

SS
SI

SS

ISISS5S SSSSSSSS
S SSSS 5SSSSS

CC CCCC CC CCC
CCCCCCC CC CCC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

C CC CCC CC CCC

AA AR
AA AA
AA AA

AA AA

AA AA
AA AA

AA AA

LL
LL.
IL
LL

LL
IL
LL
LL
LL
LL
LILLLLLLLLL
LILLLLLLLLLLL

EEEEEEEEEEEEE
EEEEIEEEEEEEEE
ES
EE
ES
EEEEEEEEE
EEEEEEEEE
ES
SE

SE
ESEEEEEEEEEEE
SE EEEESESEEEEEE

PpPPPPPppPPP
ppppPpppPPPPPP
PP PP
PP pp
pp PP
PPPPPPPPPPPPP
pPPPPPPPPPPP
pp
PP
PP
pp
PP

CCCCCCCCCCC
C CC C CCCCC CCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCC CCCC CCCC

CCCC CC CCCC C

***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.31**

***** PROGRAM: 000009***

*** CREATION DATE: 03/08/96***

***** VOLUME: ENG***

***** LIBRARY: G:\SCALE43\WIN_NT\EXE***

*** PRODUCTION CODS: KENOVA***

***** VERSION: 3.1***

***** JOBNAME: SCALE-PC***

** DATE OF EXECUTION: 07122198***

*** TIME OF EXECUTION: 11:04:48 **
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*** LWT ANALYSIS; EXXON 15X515WC) ASSEMBLY; NO MATER IN GAP**

** *** NUMERIC PARAMETERS **** * *

***TME MAXIMUOM PROBLEM TIME (MIN) *** *

**TBA TIME PER GENERATION (MIN) 0.50**

* ** GEN NUMBER OF GENERATIONS 303 * **

**NPG NUMBER PER GENERATION 10001*

**NIX NUMBER OF GENERATIONS TO BE SKIPPED 3**

** * BEG BEGINNING GENERATION NUMBER 1**

**RES GENERATIONS BETWEEN CHECKPOINTS I *

**XlD NUMBER OF EXTRA 1-D CROSS SECTIONS 1 * **

**NBK NEUTRON BANIK SIZE 1025**

**XNB EXTRA POSITIONS IN NEUTRON BANX I *

**NFB FISSION BANK SIZE 1000**

**XFB EXTRA POSITIONS IN FISSION BANK 0B*

** TA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000**

B**WT WEZGNT BIGH FOR SPLITTING 3.0100**

NI WL WEIGNT LOW FOR RUSSIAN ROULETTE 0.3333**

**RND STARTING RANDOM NUMBER BB8271G0000 *

**NBB NUMBER OF D.A. BLOCKS ON UMIT B 200**

**NLB LENGTB OF D.A. BLOCKS ON UNIT B 5123*

**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 44

August 2015

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

**** LOGICAL PARAMETERS

RUN

FLX

5S4U

MEU

CKU

FMU

MENH

CKll

FMN

NNL

AMX

XSG

XS2

XAP

PEG

PlD

EXECUTE PROBLEM AFTER CNECEING DATA

COMPUTE FLUX

COMPUTE AVG UNIT IELF-MULTIPLICATION

COMPUTE MATRIX E-EFF BY UNIT NUMBER

COMPUTE COFACTOR E-EFF BY UNIT NUMBER

PRINT FIBS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX E-EFF BY BOLE NUMBER

COMPUTE COFACTOR E-EFF BY BOLE NUMBER

PRINT FIBS PROD MATRIX BY BOLE NUMBER

COLLECT MATRIX BY NIGBEST BOLE 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 1-0 CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CEP

laP

MKA

CKA

RMA

FAR

GAS

PAX

PWT

PGM

BUG

TEE

PLOT PICTURE MAP(S) NO**

COMPUTE FISSION DENSITIES NO ** *

COMPUTE NU-BAR & AVG FISSION GROUP YES ** *

COMPUTE MATRIX E-EFF BY UNIT LOCATION NO ** *

COMPUTE COFACTOR E-EFF BY UNIT LOCATION NO **

PRINT FISS PROD MATRIX BY UNIT LOCATION NO ***

COMPUTE MATRIX E-EFF BY AbRRAY NUMBER NO ** *

COMPUTE COFACTOR E-EFF BY ARtRAY NUMBER NO ** *

PRINT FISS PROD MATRIX BY ARRAY NUMBER NO ** *

COLLECT MATRIX BY NIGNEST ASRAY LEVEL NO **

PRINT FIB. AND ASS. BY REGION NO **

PRINT FAR BY GROUP NO **

PRINT ESEC-ALBEDO CORRELATION TABLES NO **

PRINT WEIGNT AVERAGE ASRAY NO **

PRINT INPUT GEOMETRY NO * **

PRINT DEBUG INFORMATION NO 0**

PRINT TRACEING INFORMATION NO **

PASAMTER INPUT COMPLETED

I.... SOS NERE USED READING TNE PARAMETER DATA ....

************ **** DATA READING COMPLETED***********

0
NAC International 6.6.1-11



NAO-LWT Cask SAR
Revision 44

August 2015

*** ~LNTANqALYSIS; EXXON 15XlI5(N) ASSEMBLY; NO EATER SN GAP**

* -* UNIT VOLUME ** *
* -* NUMBER DATA SET NAME NAME UNIT FUNCTION * *

** XSC 14 D:\PROJECTS\BUBB-C-I\pwrfin0l\15NX1M\ETD4F00

** ALB 79 G:\scale43\DATALIB\FT79F001

N* TS 80 G:\scale43\DATAIIB\FT8GF001

* ** SET 16 UNRNOWNN

* ** BIN 95 D: \PROJECTS\BUB5-C~Il\pwrfin02\I5NX1M\FT95FOS

* ** ROT 95 0: \PROJECTS\BU8B-C-I\pwrfin02\I5NX1M\FT9SFO0

** LIB 4 D:\PROJECTS\BUBB-C~I\pwrfin02\D5NX1M\FTS4F00

B* 0: \PROJECTS\BUB5-C~Il\pwrfin02\I5NX1M\FTG8F0G

* ** P UNKNOWNN

1* 0 UNNOWNN

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT NEIGBTS

WRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX MORNING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

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

CROSS SECTIONS READ FROM TNE AMPX MORNING LIBRARy ON UNIT 4

NAC international 6.6.1 -12



NAC-LWT Cask SAR
Revision 44

August 2015

LNT ANALYSIS; EXXON 15X15(N) ASSEMBLY; ND WATER IN GAP

MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESNOLD =3.OE-05

MIXTURE =
NUCLIDE
10G8016

08/12/84
1092235

08/12/ 94
1092238

08/12/ 94

MIXTURE =
NUCLIDE
2040000

08/12/ 94

MIXTURE
MUCLIDSE
3001001

08/12/94
3008018

08/12/94

MIXTURE -
NUCLI DE
4013027

08/12/9 4

MIXTURE =
NUCLIDE
5024304

08/12/84
5025055

08/12/984
5028304

08/12/94
5028304

08/12/94

MIXTURE =
NUCLIDE
0082000

08/12/9 4

MIXTURE =
NUCLIDE
7001001

08/12/ 94
7008010

08/12/94

MIXTURE
NUCLIDE
8001001

08/12/9 4
8008018

08/12/094

MIXTURE =
NUCLIDE
9001101

08/12/9 4
9008016

08/12/94

1 DENSITY(G/CC) = 10.412
ATOM-DENS.

4.-646801E-02

8. 70095E-04

2.236800E-02

NUT. FRAC.
1. 18483E-01

3. 26161E-02

8.48901E-01

IA
8018

92238

92238

ANT
10.8904

230.0441

238.0510

2 DENSITY(G/CC( = 6.4900
ATOM-DENS. NOT. FRAC. IA ANT

4.28457E-02 1.O00O0E+00 400G0 91.2196

3
ATOM-DENS.

8.687692E-02

3.33848E-02

DENSITY (G/CC)
WGT. FRAC.

S.I11927E-01

8. 88074E1-01

=0.99817
SA AMY

1001 1.0077

8016 15.9804

4 DENSITY(G/CC( = 2.7020
ATOM-DENS. NGT. FRAC. SA ANT

8.030881-02 1.00000E+00 13027 28.9818

5
ATOM-DENS.

1.74288E-02

1. 736833E-03

5.830791-02

7.720701-03

DENSITY (0/CC)
NGT. FRAC.

1.900001-01

1.99999E-02

8.950001-01

8.500011-02

= 7.9200
SA ANT

24000 91.9907

25055 54.9379

28000 55.8447

28000 58.8872

NUCLIDE TITLE
OXYGEN-16 ENDF/B-IV MAT 1276

URANSIUM-235 ENDF/B-IV MAT 1281

URANIUM-238 ENDF/B-IV MAT 1282

NUCLIDE TITLE
ZIRCOMIUM ENDF/B-IV MAT 7141

NUCLIDE TITLE
NYDROGEN ENDF/B-2V MAY 1269/TRMI84002

OXYGEN-l6 ENDF/B-IV MAT 1278

NUCLIDE TITLE
A•L-27 1193 218 OP 040375(5)

NUCLIDE TITLE
CR 1191 NT 5S-304 (1/EST) P-3 293K SP=5+4 (42375)'

MBISGAN4ESE-55 ENDF/B-IV MAT 1107

FE 1182 NT SS-304(I/EST) P-3 293K S9=5+4 (42375)'

NI 1190 NT SS-304 (1/lOT) P-3 293K 09=5+4 (42375)'

NUCLIDE TITLE
PB 1288 218009 042375 P-I 293K

NUCLIDE TITLE
NYDROGEN ENDF/B-IV MAT 1269/TNHRMI002

OXYGEN-16 ENDF/B-IV MAT 1270

NUCLIDE TITLE
NYDROGEN ENDF/B-IV MAT 1209/TNROOSO02

OXYGEN-16 ENDF/B-IV MAT 1278

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMI002

DXYGEN-16 ENDF/B-IV MAT 1276

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDSATEID

8 DENSSTY(G/CC) =11.344
ATOM-DENS. WGT. PEAC. SA ANT

3.288501-02 1.000001+00 82000 207.2100

7
ATOM-DENS.

6.87692E-02

3. 33846E1-02

8
ATOM-DENS.

0.070921-22

3.33848E-22

9
ATOM-DENS.

6.878021-22

3.33846E-22

DENSITY (0/CC)
NGT. FRAC.

1.11927E-01

8.88074E-01

DENSITY (0/CC)
NGT. FRAC.

1.11927E-01

8.88073E-01

DENSITY (0/CC)
NGT. FRAC.

1. 119271-01

8.880731-01

= 0.99817
ZA ANT

1001 1.0077

8018 15.9904

= 0.99817E-20
ZA ANT

1001 1.0077

0018 15.9904

= 0.99817E-20
IA ANT

1001 1.0077

8018 15.9904

3001001
7001001
8001001
9001001
1008018
3008018
7008018
8008018
9008018
4013027
5024304
5025050
5028304
5028304
2040000
8082000
1092235
1092238

HYDROGEN
HYDROGEN
HYDROGEN
MYDROGEN
OXYGEN-16
OXYGEN- 16
OXYGEN-168

ENDF/B-IV MAT 1289/TNHR41002
ENDF/B-SV MAT 1269/TMRIO4102
ENDF/B-IV MAT 1269/THMI04002
ENDF/B-SV MAT 1269/THRMI1002
ENDF/B-IV MAT 1278
ENDF/B-IV MAT 1276
ENDF/B-SV MAT 1278

OXYGEN-16 ENDF/B-IV MAT 1278
DXYGEN-16 ENDF/B-IV MAT 1278

AL-27 1191 218 GP 040375)5)
CR 1191 WY S0-304 (1/lOT) 9-3 2931 09=0+4 (42375)'

MANGANESE-55 EMDF/B-IV MAT 1197
FE 1192 WY 00-304 (1/EST) P-3 2931 SP=5+4 (42375)'
NI 1190 WY 00-304(1/EIT) 9-3 2931 09=5+4)42375)'

ZIRCONIUM ENDF/B-IV MAT 7141
PB 1288 218N0P 042375 P-3 2571

URANOIUM-235 ENDF/B-IV MAT 1281
URANIUM-238 ENDF/S-IV MAT 1282

UPDATED 08/12/84
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/84
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/84
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 00/12/04
UPDATED 08/12/94
UPDATED 08/12/94

KNDN MESSAGE NUMBER 15-222
KIND MESSAGE NUMBER ES-222
KIND MESSAGE NUMBER K5-222
1100 MESSAGE NUMBER 15-222

NAC International

1 TRANSFERS FOR MIXTURE 3 WERE CORRECTED FOR BAN MOMENTS.
1 TRANSFERS FOR MIXTURE 7 MERE CORRECTED FOR BAN MOMENTS.
1 TRA-NSFERS FOR MIXTURE 8 WERE CORRECTED FOR BAN3 MOMENTS.
1 TRANSFERS FOR MIXTURE 0 MERE CORRECTED FOR BAD MOMENTS.

1-D CROSS SECTION ANRAY ID NUMBERS
1 2002 1452 27 18 1018

S.... ID'S WERE USED PREPARING THE CROSS SECTIONS ....
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NAC-LWT Cask SAR
Revision 44

August 2015

*U*LW AhNALYSIS; EXXON 15X15 (N) ASSEMBLY; NO HATER IN GAP**

***************************************************************

** *** ADDITIONAL INFORMATIOND ** * **

* ** NUMBER OF ENERGY GROUPS 27 USE LATTICE GEOMETRY YES **

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN TNE NEUTRON SANK 16

ENTRIES/NEUTRON IN THE FISSION RANK 9

NUMBER OF MIXTURES USED9

NUMBER OF BIAS IDES USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED I

TOTAL INPUT GEOMETRY REGIONS 19

NUMBER OF GEOMETRY REGIONS USED 19

LARGEST GEOMETRY UNIT NUMBER 9

LARGEST ARRAY NUMNER i

GLOBAL ARRAy NUMBER

NUMBER OF UNITS IN TNE GLOBAL X DIR.

NUM4BER OF UNITS IN THE GLOBAL Y DIR.

NUM4BER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED SOLES

NU3MBER OF HOLES

MAXIMUOM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUJMARRAY NESTING LEVEL

1

15

15

YES

NO

NO

** * +BONAYCNIINVC -BONAYCNIINVC ** *

** +1 BOUNDARY CONDITION VAC -Y BOUNDARY CONDITION VAC ** *

*** +Y BOUNDARY CONDITION VAC -Y BOUNDARY CONDITION VAC ** *

0

0
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NAC-LWT Cask SAR August 2015
Revision 44

** LWT ANALYSTS; EXXON 15XI5(W) ASSEMBLY; NO WATER IN GAP**

** * **** SPACE AND SUPENGROUP INFORMATION *** *

*** 100000 WORDS IS TWE TOTAL SPACE AVAILABLE.**

*** 2939 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.**

** 71611 WORDS OF STORAGE ARE AVAILABLE FOR SUPEBOROUPED DATA.**

** 99759 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING TNE SUPEBGROUPS. **

** * 71551 WORDS OF STORAGE ARE AVAILABLE TO EACH IUPEBGBOUP. *

1* 172 WORDS ARE NEEDED FOB TNE LARGEST GROUP. *

** 29777 WORDS OP STORAGE IS SUFFICIENT TO RUB THIS PROBLEM. *

** 41991 WORDS OP STORAGE WILL ALLOW TNE PROBLEM TO RUN WITN ONE SUPERGROUP. **

** 42144 WORDS OP STORAGE WILL BE USED TO RUN TWIT PROBLEW.**

**STARTING ENDING WSEC ALBEDO TOTAL**
**SUPERGROUP GROUP GROUP LENGTS LENGTN LENGTN *

**1 1 27 2697 0 13542**

..... 005' WERE USED IN SUPEEGROUPING ....

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

0
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NAC-LWT Cask SAR
Revision 44

August 2015

MEDIA BIAS
BUM IDREGION

LNT ANALYSIS; EXXON 15XI5 (N) ASSEMBLY; NO WATER IN GAP

GEOMETRY DESCRIPTION FOR TNOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 1

S
FUEL PIN CELL - NITN N20

1 CYLINDER 1 1

2 CYLINDER 9 1

3 CYLINDER 2 1

4 CUBOID 3 1

RADIUS = 0.45280

RADIUS = 0.46230

RADIUS = 0.53850

182. 88

182. 88

182. 88

-Z

-Z

-Z

-182.88

-182 .88

-182.88

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00800

X = O.080000

N = 0.00000

Y = O.O0000

Y 8 .050000

Y = 0.00000

+X=0.71500 -X =-0.71500 +Y = 0.71500 -Y =-8.71500 +Z- = 182.88 -Z = -182.88

... UNIT 2

MATER ROD CELL -

1 CYLINDER

2 CYLINDER

2 CUBOID

1 ARRAY NUMBER

2 CUBOID

3 CYLINDER

4 CYLINDER

5CYLINDER

8 CYLINDER

7 CYLINDER

8 CYLINDER

8 CYLINDER

10 CYLINDER

1I CYLINDER

12 CUBOID

W4ITN N20

31

21

31

RADIUS =0.64770

RADIUS = 0.86900

+X= 0.71500

+Z = 182.88

+Z = 182.88

-X =-0.71588

-E -182.88

-Z = -182.88

+Y= 0.71500

CENTERLINE IS AT X =

CENTERLINE IS AT X =

-Y =-0.71500 +Z =

0.800000

0. 00000

182.88

Y = 0.00000

Y = 0.00000

-Z = -182.88

GLOBAL ******** **
UNIT 9 EXTERNAL TO LATTICE 1

1

3

4

3

8

6

S

7

S

8

5

1

1

1

1

1

1

1

1

1

RAIU =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS=

10.725

11. 318

16.8981

16.9886

18.881

33.498

38. 54 4

48.244

48. 854

48. 854

49.854

-X =

-X =

+Z =

+Z =

+8 =

+Z =

+Z =

+Z =

+Z =

+Z =

+Z =

-10. 725

-11.318

182.88

182.88

182.88

182.88

182.88

182 .88

212.48

212.48

212.48

-Z

-Z

-Z

-Z

-Z

-Z

-Z

10.725

11.318

-182.88

-182.88

-182.88

-182.88

-182.88

-182.88

-192.18

-185.78

-208.687

-Y = -10.725

-Y = -11.316

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE 8S AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

+Z

+Z

X

N

X

X

X

N

N

= 182.88

= 182.88

= 0.00O000

8 .00000

= 0.00O00

= 0.0O8000

= 0.00000

= 0.00O00

= 0.00000

= 0.08080

= 0.000OO

-Z

-Z

Y

Y

Y

Y

Y

Y

Y

Y

Y

= -182.88

= -182.88

= 0.OO000

=0.0O000

= 0.080000

= 0.080000

= 0.00000

= 0,080000

= 0.00000

= 8.80000

= 0.008000

8 1 +X = 81.8080 -X = -81.8080 +Y = 81.8080 -Y = -81.800 *8 = 243.00 -l = -240.00
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NAC-LWT Cask SAR August 2015
Revision 44

O LWT ANALYSIS; EXXON 15X15S(W) ASSENSLY; NO WATER IN SAP0 UIT ORIENTATION DESCRIPTION FOR ARRY S

Z LAYER 1, X COLUMN 1 TO 15 LEFT TO RIGHT Y ROW 1 TO 15 BOTTON TO TOP

112112111211211

11211111211112111

111111111111111

112111111111211

01111111

01212121
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NAC-LWT Cask SAR August 2015
Revision 44

LHT ANALYSIS; EXXON 15X15(W) ASSEMBLY; NO WATER IN OAF
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM 0

UNIT REGION

1 1
2
3

GEOMETRY
REGION

2
3

2 1 5
2 6
3 7

SURROUNDING GEOMETRY VOLUrMES

9 1 8
2 9
3 15
4 11
5 12
6 11

7 14
8 15
9 16

10 17
11 18
12 19

VOLUME

2.35591E+02 CM**3
9.98936E+00G CM**3
S.76291E+01 CM**3
4.14733E+12 CM**3

4.82052E+02 CM**3
6.64476E+G1 CM**3
1.99443E+12 CM**3

- GEOMETRY REGION

1.68287E+05 CM**2
1.9048GE+14 UM**3
1.405GTE+I5 UM**3
3.70972E+03 CM**3
7.SS353E+14 CM**3
8.79177E+I5 CM**3
2.45308E+I5 CM**3
1.25193E+06 CM**3
3.72996E+05 CM*3
5.94983E+04 CM**3
6.94145E+04 UM**3
9.38745E+06 CM**3

cUMULATIVE
VOLUME

2.35591E+F02 CM**3
2.45561E+052 CM**3
3.33210E+02 CM**3
7.47943E+12 CM**3

4.92052E+F02 CM**3
5.48500Et02 CM**3
7.47943El+02 CM**3

8IS ALN ARRAY PLACEMENT BOUNDARY REGION

1.68287E+55 CM**3
1.87335E+05 CM**3
3.27836E+S5 CM**3
I.31546E*05 CM**3
4.10081E+S5 CM**3
1.28926E+56 CM**3
1.53457E+06 CM**3
2.78649E+06 CH**3
3.15949E+56 C14**2
3.21699E+06 CM**3
3.26640E+06 CM**3
1.26759E+07 CM**3

UNIT USES

1 204

2 21

REGION MIXTURE

1 1
2 9
1 2
4 3

1 3
2 2
3 3

1
2 1
3 4
4 3
5 5
6 6
7 5
6 7
9 5

15 6
11 5
12 6

TOTAL MIXTURE VOLUMES
RE TOTAL VOLUME

4.80606E+04 CM**3
1.92717E+04 CM**3
1.21675E+05 CM**3
1.40501E+G5 CM**3
7.66251E+05 CM**3
9.38675E+05 CM**3
1.25193E+06 CM**3
9.28745E+06 CM4*3
2.03783E+03 CM**3

TOTAL VOLUME

4.806065+04 CM**3
2.03783E+03 CM4**3
1.78763E+14 CM**3
6.46055E+04 CM**3

1.0J131E+14 CM**I
1.3954GE+03 CM**3
4.18835E+03 UM4**3

1.68287E+05 CM**3
1.90480E+04 CM**3
1.40501E+05 CM**3
3.70972E+03 CM**3
7.85353E+04 CM**3
8.79177E+S5 QM**3
2.49530E+05 CM**3
1.25193E+06 CM**3
3.72996E+05 CM**3
5.94983E+04 CM**3
6.94145E+04 CM**3
9.38745E+06 CM**3

MASS (G)
S.006406E+05
1. 25174E+05
1. 21452E+05
3.79634E+05
6.016873E+16
1.016483E+07
1. 24 964 E+06
9. 37028E-14
2. 034 10E-17

MIXTUR

2
3

6

6

*** BIASING INFORMATION * *

** A DEFAULT HEIGHT OF 0.500 MILL BE USED FOR ALL BIAS ID'S. ***

S..... 05I' WERE USED IN KENO-V BEFORE TRACKING ....

..... 5.01655 MINUTES WERE USED PROCESSING DATA . ....

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

START TYPE 0 HAS USED.

TNE NEUTRONS HERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 1.07250E+01 -X=-I.07250E+01 +Y= 1.172500+01 -Y=-1.07255E+01 +Z= 1.82860E+G2 -Z=-1.82880E+12

THE FLAG TO STA•RT NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.09867 MINUTES HERE REQUSRED FOR STARTING. TOTAL ELAPSED TIME IS 0.11733 MINUTES.
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NAC-LWT Cask SAR
Revision 44

August 2015

LWT ANALYSIS; EXXON iS5XI5(N) ASSEMBLY; NO WATER IN OAF

GENERATION ELAPSED TINE AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KENO MESSAGE NUMBER K5-l32 WARNING. .... ONLY 987 INDEPENDENT FISSION POINTS WERE GENERATED
1 8.84813K-Cl 1.51833K-Si l.G000CE+GO G.CCGCCK+0C C.0CG0CE+GC 0.00000E+00

8.81788K-Si
9.18407K-Cl
9.47982K-Cl
9. 4 4398E-01
9.57348K-Cl
9.08890K-Cl
9.21987K-Cl
9.28118K-Cl
9.551C8E-Cl
9.0G7C18K-01
9.39932K-Cl
9.50831K-Cl
9.88727K-Cl
9. 31262K-Gl
9.19S3ClE-C1
9.05284K-Cl
9.6863C5E-C1

9. 26CG2K-C1
9.12788K-Cl

9.45442K-Cl
9.38989K-Cl
9.52939K-Cl
9. 21769E-Cl
8.98143K-Cl
8.47410K-Cl
8.74141K-Cl
9.01779K-Cl
9.57997K-Cl
9.34858K-Cl

8.78054K-Cl
9.15S2C5E-Cl
9.48478K-Cl
9.18337K-Cl
9.25952K-Cl
9. 18173E-01
8.87881K-Cl
9.43313K-Cl
9.03753K-Cl
9.28225K-Cl
9.87952K-Cl
9. 165C8K-C1
9.29004K-Cl
9.21795K-Cl
8.95947K-Cl
9.80155K-Cl

9.23892K-01
9.09493K-Cl
8. 8S010E-01
9.38391K-Cl
9.41845K-01
9.488888-01
9.24789K-Cl
9.41128K-Cl
9.71286K-Cl
9.32230E-Gl
9.0G8529K-01
9.57088K-Cl
9.18382K-Cl

9.21483K-Cl
9.52391K-Cl
9.43213K-Cl
9.49338K-Cl
9.377C9E-01
9.33550K-Cl
9.78257K-Cl
8.92298K-Cl
9.0314 4K-Cl
9.37583K-Cl
9.27195K-Cl
9.34782K-Cl
9.19989K-Cl
9.33397K-Cl
9.10183K-Cl
9.32287K-Cl
9. 2671CK-01
8. 9833CK-Cl
9.35870K-Cl
9.33598K-Cl
9.48789K-Cl
9.39203K-Cl
9.28844K-Cl
8.94824K-Cl
9.08282K-Cl
9.15401K-Cl
9.93412K-Cl
9.42819K-Il
9.39352K-Cl
9.84034K-Cl

1.87667K-Cl 1.OCC0CE+C0
1.19667K-Cl 9.28407K-Cl
2.52867K-Cl 9.37184K-Cl
2.84667K-Cl 9.39589K-Cl
3.18667K-Cl 9.44028K-Cl
3.50667K-Cl 9.370C1K-01
3.80833K-Cl 9.34489K-Cl
4.12CCCE-C1 9.33108K-Cl
4.44CCCE-01 9.359C2E-0l
4.77833K-Cl 9.32893K-Cl
5.10833K-Cl 9.33418K-Cl
5.42833K-Cl 9.35000K-Cl
5.75833K-Cl 9.37844K-Cl
6.07833K-Cl 9.37153K-Cl
6.39C00E-C1 9.35878K-Cl
6.72833K-Cl 9.33837K-Cl
7.C4CCCK-91 9.35886KE-Cl
7.35167K-Cl 9.34897E-Cl
7.67187K-Cl 9.344C3K-C1
7.98333K-Cl 9.33284K-Cl
8.28500K-Cl 9.33873K-Cl
8.57833K-Cl 9.34116K-Cl
8.88833K-Cl 9.34972K-Cl
9.19187K-Cl 8.34198K-Cl
8.S20C0E-91 9.32887K-Cl
9.81333K-Cl 9.33488K-Cl
1.Cl517K+CC 9.31188K-Cl
1.C49COE+00 9.3C097E-C1
1.082C0E+0C 9.31083K-Cl
1.I14C0E+C0 9.31216K-Cl
l.147CCE+00 9.29377K-Cl
1.179CCE+00 9.28920K-Cl
1.21117E+C0 9.28468K-Cl

1.24317E+00 9.29071K-Cl
1.27517E+00 9.28979K-Cl
1.306338+90 9.28871K-Cl
l.33750E+00 9.27537K-Cl
l.3695CE+00 9.27984K-Cl
1.4C2SCE+00 9.27327K-Cl
1.43533E+00 9.27350E-C1
1.4675CE+CC 8.28865K-Cl
1.5C133E+CC 9.28563K-Cl
1.53433E+CC 9.28574K-Cl
1.56533E+00 9.2644CE-Cl
1.6C017E+C0 9.27701E-C1
1.63033E+CC 9.29423K-Cl
l.66333E+CC 9.28325K-Cl
1.69633E+00 9.27924K-Cl
1.72933K+CC 9.27C30K-Cl
l.76133E+0C 9.27261K-Cl
1.795178+CC 9.27553K-Cl
1.82633K+CC 9.27928K-Cl
1.85917K+CC 9.27857K-Cl
1.89317E+CC 9.28117K-Cl
1.92517K+CC 9.28917K-Cl
1.95717K+CC 9.28977K-Cl
l.99100E+CC 9.28812K-Cl
2.C2133K+CC 9.29287K-Cl
2.C5233K+CC 9.29054K-Cl
2.C8633K+CC 9.28935K-Cl
2.11917K+CC 9.29328K-Cl
2.1503IK+CC 9.28554K-Cl
2.18231K+0C 9.29873K-Cl
2.21133K+CC 9.29997K-Cl
2.24833K+CC 9.3C053E-01
2.28C33K+0C 9.30794E-01
2.31417E+0C 9.3C211E-01
2.34533E+CC 9.298C7K-01
2.3755CK+CC 9.29922K-Cl
2.4C7SCK+C0 9.29882K-Cl
2.4415CK+0C 9.29952K-Cl
2.4725CE+00 9.29811K-Cl
2.5065CE+C0 8.29861K-Cl
2.5385CK+09 9.29591K-Cl
2.5705CE+C0 9.20628K-Cl
2.6025CK+00 9.29589K-Cl
2.63550E+CC 9.29177K-Cl
2.667908+00 9.29292K-Cl
2.69967K+CC 9.29317K-Cl
2.72993K+CC 9.29553K-Cl
2.76183K+CC 9.29684K-Cl
2.792C00+0C 9.29674K-0l
2.82317E+CC 9.29249K-Cl
2.85517E+CC 9.28996K-Cl
2.88917E+OC 9.28834K-Cl
2.92017E+OC 9.29594K-Cl
2.954CCE+0C 9.29748K-Cl
2.98517E+00 9.29858K-Cl
3.016338+09 9.30247K-Cl

0.CCC0CE+0C C.OC0CC0E+0C C.00C000E+0C
0.CC00CE+0C C.OC00CE+0C 0.0000CE+0C
1.C7775E-02 C.OC000E+CC C.00C00E+00
6.67085K-C3 C.OC000E+0C C.00CC0E+C0
6.47781K-Cl C.CC00CK+CC C.CCCCCE+0C
8.63509K-03 0.CC000K+00 C.CCCCCE+CC

7.48138E-C3 0.0C000E+C0 C.C000CE+00
6.46338E-C3 0.CCO00E+00 C.C0CC0E+CC

6.23361K-C3 C.OCO00E+00 C.CCCCCK+0C
6.36572K-C3 0.CCO0OE+00 C.CC000E+00
5.73951K-C3 C.0CC00E+00 C.C0OC0E+00
9.42759K-Cl 0.0C000E+00 C.00CC0K+CC
5.616C1E-C3 0.00C00E+0C C.C00C0K+O0
5.18925K-Cl C.00000E+00 C.00000E+O0
4.97C64K-C3 0.CO000K+0C C.OC000K+00
5.05748K-Cl 0.CCCOOE+00 0.CC000K+0C
5.14771K-Cl 0.C0000E+CC C.00000K+0C
4.83146K-Cl 0.00000E+C0 C.CCCO0E+CC

4.67562K-Cl 0.CC000E+00 0.00000E+0C
4.58999K-Cl 0.CC000E+00 0.0C0COE+0C
4.37516K-Cl 0.00000E+00 0.CC00OE+OC

4.16868K-Cl C.CO000E+00 0.CO000E+OC
4.C8573E-C3 0.00C00E+C0 0.CCC0CK+OC

3.92711K-Cl C.CC000E+00 C.CCCC0E+OC

4.05203K-Cl 0.0000OE+C0 C.0C00E+C00
3.92974K-Cl C.CC000K+00 C.OC000E+C0
4.41152K-Cl 0.CO000E+CO C.00C00E+CC
4.38249K-Cl 0.C900OE+CC 0.OC0O0E+OC

4.33903K-Cl 0.000COE+00 0.00000E+00
4.18854K-Cl C.C000CE+CC C.OCC00E+00
4.44469K-Cl 0.C0000E+00 C.0C000E+CC
4.32317K-Cl 0.00000E+00 0.OC0C0K+00
4.22169K-Cl C.CC00OE+CC 0.CO000E+00
4.11107K-Cl C.CCCCCK+00 C.O0C00E+0C
3.98939K-Cl 0.0CC00E+C0 0.0CC00K+00
1.68601K-Cl 0.00000E+00 0.0000E+C00
3.94282K-Cl 0.00000E+00 0.OC0C0E+00
3.85841K-Cl C.CCCCCK+CC 0.OCC0CE+00
1.80916K-Cl 0.CC000E+00 0.C0000K+00
3.71C28E-CI 0.000OCK+0O 0.C0000E+00
3.92C87E-CI 0.C0000E+00 0.OC000E+0O
3.8359CE-CI C.O0000E+00 0.00000E+0C
3.74347K-Cl 0.0C000E+00 0.0C000K+00
3.65785K-Cl 0.OCOCCK+00 0.0000CE+00
3.64925K-Cl 0.00000E+00 0.00000E+00
3.63959K-Cl C.CCCCCK+CC C.CCCCCK+CC

3.56C94E-C3 0.OO00CE+C0 0.000000+00
3.50714K-Cl C.00O00K+00 0.CCCO0E+0C
1.54799K-Cl C.C0C0CK+CC 0.0C00CE+00
1.492530-Cl C.CCCCCK+CC 0.00000E+00
1.42462K-Cl C.OCCC0E+CC 0.CCC00E+CO

3.37765K-Cl C.COCOCK+OC 0.0CC00E+00
3.11262K-Cl C.CCCCCE+CC 0.0000CE+00
3.25913K-Cl C.OCCIIKE+CC 0.CCCOOK+00

3.2936CKE-03 C.CCC00K+CC 0.0000K+C0

1.19925K-Cl C.CC0C00E+00 0.CC000K+00
3.21410K-Cl C.CC000K+CC C.00C0CE+C0
1.16625K-Cl C.CCCCCK+CC 0.000000+00
1.11479K-Cl C.0CCC0K+0C 0.CCC0CK+00

3.C8728E-C3 C.CCCCCK+C0 C.CCO00E+00
3.944778-Cl 0.O00C0E+CC 0.CCOC0K+00

3.01221K-Cl C.C00C0E+CC 0.00000E+00
2.96662K-Cl 0.0C00CE+00 0.CCCOE+C00

2.92C43K-C3 C.00C00E+CC 0.CCOOOE+00
3.96925K-Cl C.C0000E+C0 C.CCOCOK+00

2.98153K-Cl 0.C0C0OE+CO 0.00000E+00
3.96415K-Cl 0.C0C00E+C0 C.C0000E+CC
2.92267K-Cl 0.C0C00E+CO C.CCCCCK+CC

2.88027K-Cl 9.C0C00E+00 C.CC00OK+00

2.93969K-Cl 0.00COOE+C0 C.CC000E+00
2.8C292E-03 0.00C0CE+00 C.C00COK+CC
2.76416K-Cl C.O0C00E+00 C.COCCOE+CO

2.73816K-Cl 0.00000E+00 C.COOC0K+00

2.7C233K-03 C.O0C0CE+0C 0.COOC0E+C0

2.66614K-Cl C.C00C0K+CC C.CCCCCK+CC
2.66297K-Cl C.CCCCCK+C0 0.0CCC0E+C0
2.62951K-Cl C.OOCCCE+00 0.000C0E+00
2.59619K-Cl C.C0000E+0C 0.00CCCK+CO

2.57490K-Cl 0.CCCCCK+CC 0.OCC0CE+00
2.54517K-Cl C.00000E+CC 0.C0C0CE+C0
2.51177K-Cl C.C000OE+C0 C.CCC00E+CC
2.S19C3E-C3 C.CCCC0E+CC C.OCOCCK+l0
2.5C1lCE-03 0.COCCCE+CC C.C0000E+00
2.47662K-Cl 0.00CCCEt00 C.C0000E+00
2.56252K-Cl 0.C0C0CE+CC 0.CC000E+C0
2.53721K-Cl 0.00CCCE+C0 0.CO000K+00
2.51031K-Cl 0.00CCCE+00 C.CO0CCK+OC
2.51181K-Cl 0.OO0CCE+00 C.COOICK+C00
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91
92
93
94
95
96
97
99
99

100
101
102
103
104
105
106
107

106
109
110
iii
112
113
114
115
116
117

119
119
120
121
122
123
124
125
126
127
129
129
130
131
132
133
124
135
136
127
129
139
140
141
142
143
144
145
146
147
149
149
150
151
152
153
154
155
156
157
159

159
160
161
162
163
164
165
166
167
166
169
170
171
172
173
174
175
176
177
176
179
190
191
192
163
164
185

0.4 1603E-01
9.26417E-01
9.39822E-01
9.41933E-01
0.08772E-01
9.68022E-01
9.632636-01
9.497816-01
9.904 976-01
9.2 9169E-01
9. 14 9676-01
9.58892 0E-01
9.437016-01
9.404296-01
9. 0947 9E-01
9.98009E-01
9. 1900 06-01
9. 465 9 1-01
9, 0939 0E-01
9. 051982E-01
9. 275 376-01
9. 22314E6-01
9. 1017866-01
9. 2872 6E-01
9.26 63 1E-01
9.215276-01
9. 457 62E-01
9.524136-01
9.15696E-01
9.030196-01
9.4 2731E-91
9.287976-01
9.99905E-01
9. 5044 06-01
9.34669E-01
9. 350 666E-01
9. 12 1099-01
9. 0444 8E-01
9.197956-01
9.349356-01
9.75630E-01
9.555776-01
9.5611982E-01
9.32807E-01
9. 24 365E-01
8.97090E-01
9.259516-01
9. 0407 3E-01
9.4 6926E-01
9. 14 02 0-01
9.231006-01
9.626536-01
9.30360E-01
9.26224E-01
9. 5848E 9-01
6.96790E-01
9.04933E-01
9.99946E-01
9.332946-01
9.34 6576-01
9.194726-01
9.670526-01
9. 27600E0-01
9.47229E-01
9. 329 6 2-01
9. 72 611E-01
9.657996-01
9.173706-01
9. 1024 7E-01
9.133796-01
9. 26367E-01
9. 1927 5E-01
9.369446-01
9.115996-01
9.78920 06-01
9.48922 2E-01
9.32245E-01
9.59549E-01
9. 2654 06-01
9.564916-01
9.662146-01
9.99076E-01
9.294266-01
9.759956-01
9.07432E-01
9.065196-01
9.02496E-01
9.32729E-01
9.451106-01
9.40149E-01
9.960996-01
9.111536-01
9.8974116-01
9.40590E-01
8.891613E-01

3.04933E+00
3.092176+00
3.114330+00
3.14633E+00
3.,17833E+00
3.20667E+00
3,237006+00
3,269993+00
3.303936+00
3.335936+00
3,369936+00
3.400936+00
3.433936+00
3.,465936+00
3. 499936+00
3.531676+00

3.56100E+00
3,5 94006+00
3,620176+00
3.,65533E+00
3.,695506+00
3.71950E+00
3. 75 133E+00
3.794336+00
3.917336+00
3.8950336+00
3,89317E+00
3.91433E+00
3.94917E+00
3.979336+00
4 .010506+00
4.040676+00
4,072676+00
4.103836+00
4.135836+00
4.167006+00
4.20093E+00
4,.233006+00
4. 26593E+00
4,.297006+00
4 .330006+00
4 .363006+00
4.393176+00
4.42433E+00
4.455336+00
4 .499336+00
4 .52317E+00
4 .55783E+00
4.590936+00
4.62293E+00

4 .65583E+00
4. 687006+00
4 .720936+00
4.75200E+00
4 .793176+00
4.91517E+00
4.9489176+00
4 .882006+00
4.914006+00
4.94700E+00
4.97993E+00
5. 014 676+ 00
5. 044893E+00
5.07793E+00
5.109006+00
5.140176+00
5.170336+00
5.202336+00
5.23617E+09
5.299176+00
5. 301176+00
5.33700E+00
5.369006±00
5. 402 006+00
5.43217E+00
5. 463336+00
5. 4943 3E+00
5.52650E+00
5.554936+00
5.59317E+00
5.615176+00
5. 648017E6+00
5.690176+00
5. 704 176+ 00
5.749936+00
5.792676+00
5.891750E+00
5.8949506+00
5.979836+00
5.91003E+00
5.94200E+00
5.97317E+00
6.00617E+00
6.039176+00
6.071176+00

9. 3037 4E-01
9.303306-01
9.30434E-01
9. 3055 9E-01
9.30325E-01
9.30726E-01
0.310969-01
9. 312 64E6-01
9. 3074 0E-01
9. 30724E6-01
9.30565E-01
9.30949E-01
9.30975E-01
9.310968-01
9.306496-01
9.305336-01
9. 304 2 3-01
9.30576E-01
9.30379E-01
9.30145E-01
9.301216-01
9.300506-01
9.296716-01
9. 2 9961E-01
9.299326-01
9.297596-01
9.298999-01
9.300926-01
9.299696-01
9. 2974 16-01
9.29950E-01
9. 2994 16-01
9. 2959 3E-01
9. 297 64E6-01
9.29904E-01
9. 299496E-01
9. 297 05E-01
9.295056-01
9. 294 28E-01
9. 294 7 1-01
9. 2993 16-01
9.300296-01
9. 3019 06-01
9.30210E-01
9. 3016 6E-01
9. 29919E-01
9. 29899E9-01
9.297056-01
9.29931E-01
9. 297196-01
9.29669E-01
9.29904E-01
9.29907E-01
9.29991E-01
9.30056E-01
9. 2992 5E-01
9.296536-01
9. 2944 2E-01
9.20409469-01
9.29504E-01
9. 294 30E-01
9.29014E-01
9.20004E-01
9. 290124E6-01
9. 2914 96-01
9. 294 32E6-01
0.296666-01
9. 29587E-01
9.294 64E-01
9.293626-01
9.293596-01
9.29203E-01
9.29334E-01
9.29224E-01
9.29525E-01
9.296396-01
9.296556-01
9.29935E-01
9. 29915E-01
9.29974E-01
9.30199E-01
9. 30005E-01
9.299996E-01
9.296926-91
9.29553E-01
9. 294 2 1-01
9.29267E-01
9.29397E-91
9.293766-01
0. 294 37E6-01
9.295250E-01
9.29615 0E-01
9. 209196-01
9.29033E-01
9.28774E-01

2.499726-93
2.459336-03
2.434396-03
2.411026-03
2.396446-03
2. 404496-03
2.403576-03
2.396376-03
2.419946-93
2.394196-93
2.375216-03
2.369266-93
2. 3489146-03
2.326956-03
2.314576-03
2.313756-03
2.294246-03
2.277606-03
2. 26489 9-03
2.255916-03
2.235256-03
2.215976-03
2.203206-03
2.193476-03
2. 164 2 5-03
2. 1404 16-03
2.132216-03
2. 122 65E-03
2.109026-03
2.102526-03
2. 097 63E-03
2. 07 019E-03
2. 067 9 5-03
2. 05890 4-03
2. 041636-03
2.025546-03
2.014226-03
2. 008206-03
1.993906-03
1.97963E-03
1.995956-03
1.990316-03
1.991656-03
1.966696-03
1. 952336-03
1. 953376-03
1.930968-03
1.933546-03
1.923496-03
1.912936-03
1.999716-03
1.900756-03
1.997236-03
1.974076-03
1.069096-03
1.97039E-03
1.965426-03
1.964506-03
1.951966-03
1 .939746-03
1.929956-03
1.9863606-03
1 .951246-03
1.942936-03
1.93102E-03
1.89409856-03
1.943926-03
1.933766-03
1.926206-03
1.91746E-03
1.906006-03
1.795796-03
1.78950 66-03
1.777396-03
1.791026-03
1.784506-03
1.77372E-03
1. 772 186-03
1.7 61656-03
1. 75893 1-03
1.7 60 98E-03
1. 76014 6-03
1.7499846-03
1. 7677 46-03
1.762196-03
1.757036-03
1.753726-03
1. 74 394E-03
1.736266-03
1.727546-03
1.727936-03
1.721246-03
1.727176-03
1. 7214 0E-03
1.731476-03

0.000906+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+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
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0. 00000E+00

0.00000E+00
0. 00000E+00
0.00000E+00
0.00000E+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
0.00000E+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0. 00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 000006+00
0. 000006+00
0.000006+00
0.00000E+00
0. 00000E+00
0. 00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000OE+00

0.000006+00
0.00000E+00
0.00000E+00
0,00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+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
0.000006+00
0.00000E+00
0.000006+00

0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000006+00
0. 000 006+00
0.00000E+00
0.00000E+00
0.00000E+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
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. 000006+00
0. 00000E+00
0. 00000E+00
0. 000006+00
0. 000006+00
0. 00000E+00
0.00000E+00
0. 00000E+00
0. 00000E+00
0. 000006+00
0. 000006+00
0.000006+00

0. 000006+00
0.000006+00
0. 00000E+00
0. 000006+00
0. 00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00
0.00000E+00
0. 000006+00
0. 000006+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
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0. 000 00E+00
0.000006+00

0
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186
187
188
189
180
191
192
193
194
195
196
187
198
1899
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
219
218
217
218
219
220
221
222
223
224
229
228
227
228
229
230
231
232
233
234
239
238
237
238
239
240
241
242
243
244
245
246
247
248
249
250
291
252
293
254
259
256
257
258
259
280
281
282
263
264
285
288
287
2688
268
270
271
272
273
274
275
276
277
278
279
280

9. 114 04E5-01
9.02528E-01
9.319055-01
9.08840E-01
9.42424E-01
9.30885E-01
9.48930E-01
9.08979E-01
9. 153995-01
9.47854E-01
9.42632E-01
8.919865-01
9.18838E-01
9.759305-01
9.166115-01
8.981355-01
9.509825-01
9.126325-01
9.43946E-01
9. 34 77 4E-01
8.86601E-01
9. 292 65E-01
9. 1295 35-01
9. 254 68E-01
9. 2388 65-01
9. 472025-01
9. 958 62E-01
9.768294E5-01
9.04657E-01
8.923765-01
9.498835-01
8.322665-01
9. 11619E-01
9. 71129E5-01
9.109025-01
9.489815-01
9.19034E-01
9.283555-01
9.28464E-01
9. 4428 05-01
9. 11169E-01
8.980815-01
9. 345 955-01
9. 0124 9E-01
9.005325-01
9.655305-01
9.05497E-01
9.322955-01
9.393945-01
9. 2417 9E-01
9.000265-01
9. 268 02E-01
9. 10312E-01
9.25053E-01
9.511645-01
9.42666E-01
9. 56394E5-01
8. 1774 8E-01
9. 5143 6E-01
9.649625-01
8.984595-01
9.540025-01
9. 2194 55-01
9. 1614 3E-01
9.255665-01
9.48 65 8E-01
9. 3476 6E-01
9.681295-01
8.641405-01
8.888295-01
9. 2777 9E-01
9.352825-01
9. 366 64E-01
9. 21719E-01
9.184505-01
9.36405E-01
9.222855-01
8.937375-01
9.655375-01
9. 455 695-01
9.37357E-01
9.239285-01
8.633765-01
9.472965-01
9.612305-01
9.03436E-61
9. 2946 6E-01
9.128975-01
0. 223 94 5-01
9. 3394 5E-01
9. 184 2 9-01
9. 1118 4E-03
9. 44 1005-01
9.314655-03
9.47174E-01

6.105005+00 9.28679E-01
6.13983E+00 9.285385-01
6.171835+00 0.28556E-01
6.20483E+00 9.284515-01
8.235835+00 9.285255-01
6.26700E+00 9.285375-01
6.29900E+00 9.286455-01
6.33100E+00 9.28542E-01
6.36217E+00 9.28473E-01
6.392335+00 9.285745-01
8.423505+00 9.286465-01
6.45733E+00 9.284585-01
6.490335+00 0.284095-01
6.52050E+00 9.286505-01
6.552675+00 9.29590E-01
6.585505+00 9.284375-01
6.61850E+00 9.285495-01
6.65150E+00 9.28470E-01
6.68350E+00 9.28547E-01
6.715505+00 9.285775-01
6.74667E+00 9.29421E-01
6.77783E+00 9.284255-01
6.80983E+00 9.28350E-01
6.842835+00 9.28336E-01
6.87667E+00 9.28314E-01
6.907835+00 9.284055-01
6.939005+00 9.287265-01
6.97183E+00 9.28951E-01
7.005675+00 9.288375-01
7.03783E+00 9.28666E-01
7.069835+00 9.28765E-01
7.10000E+00 9.28781E-01
7.133005+00 .9.287025-01
7.164175+00 9.288975-01
7.196175+00 9.28815E-01
7.22817E+00 9.289075-01
7.26117E+00 9.28862E-01
7.29317E+00 9.28860E-01
7.327005+00 9.288585-01
7.35917E+00 9.28927E-01
7.393005+00 9.28848E-01
7.426005+00 9.28711E-01
7.457005+00 9.28737E-01
7.48017E+00 9.28616E-01
7.51933E+00 9.284935-01
7.54950E+00 9.28654E-01
7.58250E+00 9.285545-01
7.61550E+00 9.28570E-01
7.64750E+00 9.28816E-01
7.68133E+00 9.285975-01
7.714335+00 9.28475E-01
7.74717E+00 9.284685-01
7.78117E+00 9.28391E-01
7.815005+00 9.263775-01
7.84700E+00 9.284735-00
7.877175+00 9.285325-01
7.910175+00 9.28646E-01
7.943175+00 9.28603E-05
7.975175+00 9.286985-00
6.00633E+00 9.28847E-01
8.040175+00 9.28722E-05
8.072175+00 9.28825E-01
6.10433E+00 9.26797E-00
8.13717E+00 9.28746E-00
6.16933E+00 9.287335-01
6.20133E+00 9.288135-01
8.23333E+00 9.28837E-01
8.26450E+00 9.289945-01
8.29467E+00 9.28736E-01
8.326675+00 9.28610E-01
8.35967E+00 9.28607E-01
8.39167E+00 9.28633E-01
8.425505+00 9.28665E-01
8.45667E+00 9.28638E-01
9.489675+00 9.28598E-01
8.522675+00 9.28628E-01
8.555505+00 9.286045-01
8.586675+00 9.38470E-01
8.618675+00 9.286125-01
6.649005+00 9.28676E-01
6.681835+00 9.28709E-01
6.71563E+00 9.266915-01
8.74967E+00 9.28445E-01
9.78167E+00 9.28516E-01
8.81367E+00 9.28638E-01
8.84667E+00 9.285445-01
8.878675+00 9.285485-01
8.911675+00 9.284905-01
6.94550E+00 9.28468E-01
9.97667E+00 9.28488E-01
9.00600E+00 9.284515-01
9.036175+00 9.20386E-01
9.07000E+00 9.28445E-00
9.103935+00 9.284565-00
9.13783E+00 9.285235-01

1.72462E-03 0.000005+00
1.72109E-03 0.00000E+00
1.71191E-03 0.000005+00
1.705995-03 0.00000E+00
1.69852E-03 0.00000E+00
1.68955E-03 0.00000E+00
1.68406E-03 0.00000E+00
1.678385-03 0.00000E+00
1.67102E-03 0.00000E+00
1.655375-03 0.00000E+00
1.65835E-03 0.00000E+00
1.66050E-03 0.000005+00
1.65273E-03 0.00000E+00
1.66192E-03 0.00000E+00
1.65463E-03 0.00000E+00
1.65339E-03 0.000005+00
1.64896E-03 0.000005+00
1.642645-03 0.00000E+00
1.63629E-03 0.000005+00
1.62849E-03 0.00000E+00
1.62806E-03 0.000005+00
1.62010E-03 0.00000E+00
1.61396E-03 0.00000E+00
1.60621E-03 0.00000E+00
1.59661E-03 0.00000E+00
1.59351E-03 0.000005+00
1.61811E-03 0.000005+00
1.626125-03 0.00000E+00
1.62249E-03 0.00000E+00
1.62390E-03 0.00000E+00
1.61933E-03 0.00000E+00
1.61186E-03 0.000005+00
1.60635E-03 0.00000E+00
1.610845-03 0.00000E+00
1.60556E-03 0.000005+00
1.600865-03 0.000005+00
1.59420E-03 0.000005+00
1.58697E-03 0.00000E+00
1.57981E-03 0.00000E+00
1.57423E-03 0.000005+00
1.569195-03 0.000005+00
1.56818E-03 0.000005+00
1.58144E-03 0.00000E+00
1.559265-03 0.00000E+00
1.55728E-03 0.00000E+00
1.558885-03 0.000005+00
1.55535E-03 0.00000E+00
1.54868E-03 0.000005+00
1.54270E-03 0.00000E+00
1.53618E-03 0.00000E+00
1.53447E-03 0.00000E+00
1.52794E-03 0.00000E+00
1.52340E-03 0.000005+00
1.51702E-03 0.000005+00
1.51367E-03 0.000005+00
1.508495-03 0.00000E+00
1.50667E-03 0.00000E+00
1.501095-03 0.000005+00
1.497855-03 0.00000E+00
1.400125-03 0.000005+00
1.498145-03 0.00000E+00
1.49558E-03 0.000005+00
1.49975E-03 0.00000E+00
1.40459E-03 0.00000E+00
1.47865E-03 0.000005+00
1.47487E-03 0.000005+00
1.469155-03 0.00000E+00
1.471645-03 0.000005+00
1.48821E-03 0.000005+00
1.487675-03 0.000005+00
1.48180E-03 0.000005+00
1.47621E-03 0.00000E+00
1.47077E-03 0.00000E+00
1.46528E-03 0.00000E+00
1.46013E-03 0.00000E+00
1.45479E-03 0.00000E+00
1.449395-03 0.000005+00
1.44999E-03 0.00000E+00
1.45136E-03 0.000005+00
1.44727E-03 0.00000E+00
1.44215E-03 0.000005+00
1.43681E-03 0.000005+00
1.45231E-03 0.000005+00
1.448585-03 0.00000E+00
1.448325-03 0.000005+00
1.44596E-03 0.000005+00
1.440605-03 0.00000E+00
1.43644E-03 0.00000E+00
1.431325-03 0.000005+00
1.42621E-03 0.000005+00
1.42147E-03 0.000005+00
1.417685-03 0.000005+00
1.41368E-03 0.00000E+00
1.400615-03 0.00000E+00
1.40515E-03 0.000005+00

0.00000E+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.00000E500
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0. 00000E+00
0.000005+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0. 000005+00
0.00000E+00
0. 00000E+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 0000 0E+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0. 00000E+00
0. 00000E+00
0.000005+00
0. 000005+00
0.000005+00
0.000005+00
0. 0000 05+00
0.000005+00
0.00000E+00
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281
282
283
284
285
286
287
288
288
280
281
282
283
284
285
286
287
288
288
2O00
201
202
302

9.380828-01
9.278158-01
9.317738-01
9.16095E-01
9.846408-01
9.25277E-01
9.097458-01
9.578328-01
9.246228-01
8.876338-01
9.122058-01
9. 768987E-01
9.34 42 3E-01
9. 5880 6E-01
8.980681E-01
8.85459E-01
9.458138-01
9. 5204 08-01
9. 515738-01
9.483058-01
9. 08119E-01
9.202358-01
9.308718-01

9.168838+00 9.285478-01
8.20183E+00 8.285448-01
8.235678+00 9.285068-01
0.268678+00 9.28512E-01
9.300678*00 9.287108-01
9.33100E+00 9.286988-01
9.36300E+00 9.28631E-01
9.396008+00 9.287338-01
9.427008+00 9.28719E-01
9.481008+00 9.286118-01
9.49383E+00 9.285548-01
9.525008±00 8.287218-01
9.558008+00 9.28741E-01
9.5890008+00 9.28844E-01
9.62200E+00 9.28713E-01
9.655008+00 9.28566E-01
9.68800E+00 9.28625E-01
9.718178+00 9.287048-01
9.748338+00 9.287818-01
9.78033E+00 9.288508-01
9.811508+00 9.287808-01
8.844500E+00 9.28752E-01
8.87467E+00 9.28759E-01

1.400308-03
1.395308-03
1. 39 037E-03
1.386138-02
1.395398-03
1 .390928-03
1.387238-03
1.180148-03
1.38 137E-03
1.380798-03
1.377188-03
1.38251E-03
1.37789E-03
1 .377028-03
1.378488-03
1. 38164E8-03
1.378198-03
1. 3758 0E-03
1.37 332E-03
1.37043E-03
1.367608-03
1.3 6333E-03
1.35881E-03

0.00000E+00 0.000008+000.00000E+00 0.000008+00
0.000008+00 0.000008+00
0.00000OE+00 0.00000E+00

0.000008+00 0.000008+00
0.000008+00 0.000008+00
0.00000E+00 0.000008+00
0.00000E+00 0.000008+00
0.00000E+00 0.000008+00
0.00000OE+00 0.000008+00
0.O00000E+00 0.00000E+00
0.00000E+00 0.000008+00
0.000008+00 0.000008+00
0.00000E+00 0.000008+00
0.00000E+00 0.000008+00
0.00000E+00 0.000008+00
0.000008+00 0.00000E+00
0.00000E+00 0.000008+00
0.00O000E+00 0.00000E+00
0.00000E+00 0.000008+00
0.00000E+00 0.000008+00
0.00000E+00 0.00000+00
0.00000OE+00 0.00O000+00

KENO MESSAGE NUMBER 85-123 EXECUTION TERM4INATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LWT ANALYSIS; EXXON lIXiB (N) ASSEMBLY; NO WATER IN GAP

LIFETIME = 9.73114E-05 + OR - 2.94167E-97 GENERATION TIME
NO BAR = 2.43664E+00 + OR - 1.00493E-04 AVERAGE FISSION GROUP

ENERGY(EV) OF TNE AVERAGE LETRARGY CAUSING FISSION

3.71958W-O5 + OR - 9.05456E-SB
2.24236E+01 + OR - 5.68246E-03
1.680B2E-01 + OR - 8.11248E-04

NO. OF INITIAL
GENERATIONS AVERAGE

SNIPPED E-EFFECTIVE

3 0.92877 4

4 0.92970 4

5 0.92665 +

6 5.92855 4

7 0.92862 4

B 0.B9264 +

9 0.92965 +

10 0.92856 4

11 0.92864 4

12 0.92660 4

17 0.92649 4

22 0.92639 +

27 0.92633 +

32 0.92669 +

37 0.92977 +

42 0.92974 +

47 0.92992 +

92 0.92900 +

B7 0.92971 +

62 0.92962 +

67 0.09180 +

72 0.92640 +

77 0.92946 +

92 0.92602 +

67 0.92943 +

92 0.92909 +

*OR

OR

OR

OR

*OR

*OR

OR

OR

*OR

OR

OR

OR

OR

OR

OR

OR

FOR

FOR

OR

FOR

SOR

SOR

FOR

SOR

OR

OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.09136 0.92740 TO 0.93013

- 0.00137 0.92734 TO 0.93007

- 0.00137 0.92726 TO 0.93002

- 0.00137 0.92719 TO 0.92992

- 0.00137 0.92725 TO 0.92999

- 0.09139 0.92726 TO 0.93002

- 0.09139 0.92727 TO 9.93004

- 0.09139 0.92716 TO 0.92995

- 0.00139 0.92725 TO 0.93002

- 0.00139 6.92721 TO 0.92999

- 0.00141 0.92709 TO 0.92990

- 0.00142 0.92697 TO 0.92992

- 9.90144 0.92669 TO 0.92977

- 0.00143 0.92726 TO 0.93012

- 0.00145 0.92732 TO 0.93022

- 0.00145 9.92729 TO 0.93919

- 0.00247 9.92735 TO 0.93026

- 0.00149 0.92752 TO 0.93046

- 0.00150 0.92721 TO 9.93921

- 0.00152 0.92710 TO 0.93013

- 0.01053 0.92667 TO 1092973

- 0.00151 0.92695 TO 0.92995

- 0.00159 0.92699 TO 0.93007

- 0.00101 0.02692 TO 0.03003

- 0.00161 0.92662 TO 0.93004

- 0.00103 0.92646 TO 0.92972

91 PER CENT
CONFIDENCE INTERVAL

0.92604 TO 0.93149

0.92597 TO 0.93144

0.92591 TO 0.93139

9.92061 TO 0.93120

0.92197 TO 0.93137

0.92599 TO 0.93140

9.92599 TO 0.93142

0.92579 TO 0.931233

0.92596 TO 0.93141

9.925891 TO 0.93136

0.92566 TO 0.93120

0.92090 TO 0.93124

0.92546 TO 0.93121

0.92093 TO 0.93155

0.92597 TO 0.93166

0.92594 TO 0.93164

0.92069 TO 0.93175

0.92603 TO 0.93196

0.92071 TO 0.93171

0.92559 TO 0.92160

0.92514 TO 0.93126

0.92130 TO 0.93750

0.02532 TO 0.93165

0.92521 TO 0.93104

0.92522 TO 0.93164

0.92403 TO 0.93135

99 PER CENT
CONFIDENCE INTERVALL

0.92469 TO 0.93266

0.92460 TO 0.93260

0.92454 TO 0.93276

0.92444 TO 0.93267

0.92400 TO 0.93274

0.92451 TO 0.93276

9.92450 TO 0.93290

0.92441 TO 0.93272

0.92447 TO 0.93260

0.92442 TO 9.93279

0.91428 TO 0.93271

0.92413 TO 0.93266

0.92402 TO 0.93265

0.92440 TO 0.93296

0.92441 TO 0.93313

0.92439 TO 0.93309

0.92442 TO 0.93322

0.02455 TO 0.93245

9.92421 TO 0.93321

0.92407 TO 0.93217

0.92261 TO 0.92279

0.92375 TO 0.93305

0.92274 TO 0.93323

0.92360 TO 0.93325

0.92301 TO 0.93325

0.92310 TO 0.93299

NUMBER OF
HISTORIES

300000

299000

208000

297000

296000

295000

294000

293000

292000

291000

286000

261000

276000

271000

266000

261000

256000

251000

246000

241000

236000

231000

226000

221010

216000

201000
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LWT ANALYSIS; EXXON 1SX1S(W) ASSEMBLY; NO WATER IN GAP

NO. OF INITIAL
GENERATIONS

SKIPPED

97

102

107

112

117

122

127

131

137

142

147

152

157

162

167

172

177

182

187

192

197

202

207

212

217

222

227

AVERAGE
K-EFFECTIVE DEVIATION

0.92769 + OR - 0.00165

0.92772 + OR - 0.00166

0.92787 + OR - 0.00169

0.92802 + OR - 0.00172

0.92805 + OR - 0.00176

0.92804 * OR - 0.00180

0.92809 + OR - 0.00183

0.92779 +- OR - 0.00185

0.92784 + OR - 0.00190

0.92776 + OR - 0.00193

0.92793 + OR - 0.00197

0.92851 + OR - 0.00199

0.92780 + OR - 0.00201

0.92810 + OR - 0.00207

0.92787 + OR - 0.00210

0.92714 + OR - 0.00213

0.92905 + OR - 0.00215

0.92818 + OR - 0.00221

0.92911 + OR - 0.00222

0.92895 + OR - 0.00231

0.92931 + OR - 0.00237

0.92917 + OR - 0.00241

0.92947 + OR - 0.00250

0.92883 + OR - 0.00252

0.92070 + OR - 0.00254

0.92948 + OR - 0.00261

0.92090 + OR - 0.00274

87 PER CENT
CONFIDENCE INTERVAL

0.92005 TO 0.92934

0.92808 TO 0.92939

0.92918 TO 0.92955

0.92029 TO 0.92974

0.92029 TO 0.92982

0.92824 TO 0.92984

0.92625 TO 0.92992

0.92594 TO 0.92965

0.92994 TO 0.92974

0.92583 TO 0.92989

0.92596 TO 0.92990

0.92852 TO 0.93049

0.92579 TO 0.92980

0.92608 TO 0.93022

0.92557 TO 0.92978

0.92501 TO 0.92927

0.92590 TO 0.93021

0.92596 TO 0.93039

0.92689 TO 0.93133

0.92695 TO 0.93126

0.92694 TO 0.93168

0.92677 TO 0.93158

0.92697 TO 0.93197

0.92632 TO 0.93135

0.92616 TO 0.93124

0.92597 TO 0.93109

0.92018 TO 0.93164

95 PER CENT
CONFIDENCE INTERVAL

0.92440 TO 0.93099

0.92440 TO 0.93104

0.92449 TO 0.93124

0.92457 TO 0.93146

0.92453 TO 0.93158

0.92445 TO 0.93164

0.92442 TO 0.93176

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

0.92346 TO 0.93196

0.92289 TO 0.93140

0.92375 TO 0.93236

0.92375 TO 0.93261

0.92467 TO 0.93356

0.92434 TO 0.93356

0.92458 TO 0.93405

0.92436 TO 0.93399

0.92449 TO 0.93447

0.92380 TO 0.93387

0.92362 TO 0.93379

0.92325 TO 0.93371

0.92342 TO 0.93439

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.92276 TO 0.93263 206000

0.92274 TO 0.93269 201000

0.92281 TO 0.93293 196000

0.92265 TO 0.93319 191000

0.92277 TO 0.93334 186000

0.92265 TO 0.93343 181000

0.92258 TO 0.93359 176000

0.92223 TO 0.93330 171000

0.92215 TO 0.93353 186000

0.92197 TO 0.93356 161000

0.92202 TO 0.93394 196000

0.92256 TO 0.93448 151000

0.92177 TO 0.93382 146000

0.92194 TO 0.93436 141000

0.92136 TO 0.93399 136000

0.92076 TO 0.93353 131000

0.92160 TO 0.93451 126000

0.92153 TO 0.93482 121000

0.92244 TO 0.93578 116000

0.92204 TO 0.93587 111000

0.92221 TO 0.93641 106000

0.92196 TO 0.93639 101000

0.92198 TO 0.03697 06000

0.92129 TO 0.93638 91000

0.92108 TO 0.93633 86000

0.92064 TO 0.93632 61000

0.92098 TO 0.93712 76000
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LWT ANALYSIS; EXXON 15X15(N) ASESEMBLY; NO NATER IN GAP

NO. OF INITIAL
GENERATIONS

SKIPPED

232

237

242

247

252

257

262

267

272

277

262

287

292

257

AVERAGE
K-EFFECTIVE

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

G.92942 + OR - 0.00261

6.92979 + OR - 0.00299

G.92919 + OR - 0.00316

0.92947 + OR - 0.00327

G.92838 + OR - 0.00356

0.92946 + OR - 0.00351

0.92974 + OR - 0.00392

0.92926 + OR - 0.00421

0.93060 + OR - 0.00413

0.93269 + OR - 0.00478

0.93162 ± OR - 0.00587

0.93102 + OR - 0.00673

0.92976 + OR - 0.00770

0.93536 + OR - 0.00759

.0.2661 TO 0.53224

0.92691 TO 0.03279

0.92604 TO 0.03235

0.92519 TO 0.03174

0.92481 TO 0.93194

0.92594 TO 0.93297

0.92582 TO 1093366

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

0.91205 TO 0.93746

0.92777 TO 0.94294

90 PER CENT
CONFIDENCE INTERVAL

0.92390 TO 0.93505

0.92392 TO 0.93577

0.92280 TO 0.93551

0.92102 TO 0.93002

0.92125 TO 0.93650

0.92243 TO 0.93648

0.92190 TO 0.93759

0.92080 TO 0.93767

0.92233 TO 0.93988

0.02312 TO 0.94224

0.01969 TO 0.94335

0.91757 TO 0.04450

0.91435 TO 0.94516

0.02018 TO 0.95003

99 PER CENT NUMSBER OF
CONFIDENCE INTERVAL HISTORIES

0.92009 TO 0.93786 71000

0.92084 TO 0.93975 66000

0.91972 TO 0.93867 81000

0.91865 TO 0.93929 56000

0.91769 TO 0.93906 51000

0.91892 TO 0.94000 46000

0.91799 TO 0.94151 41000

0.91684 TO 0.94198 36000

0.91820 TO 0.84299 31000

0.91834 TO 0.94702 26000

0.91402 TO 0.94922 210100

0.91083 TO 0.95123 18000

0.90665 TO 0.95287 11000

0.91260 TO 0.95912 6000
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LWT ANALYSIS; EXXON lSX1S(W) ASSEMBLY; NO WATER IN GAP

PLOT OF AVERAGE K-EFFECTIVE ST GENERATION RUN.
THE LINE REPRESENTS K-EFF =0.9288 + OR - 0.0014 WHICN OCCURS FOR 303 GENERATIONS RUN.

0. 9270 0. 9385 0.9499

5+ I * I

I II

IS
I I I* 5

I0 + I I* I
I I *
I I * I

I I * 5
15 + I I * 5

I I I
l I *I

I I *I
III *I

20 + I * I
I * 5

I I * 5
l I * I

25-i I I *
SII * I

5 * I
II I * I
ISI * 5

30 + I I * I

I * 5
I II * I

I I * I
I I 1* I

35 + I 1* I
I I j* 5

I I *1 5
I 5 *I I

40+i I * I I
J I * j 5

I II I* I

I 5 * I
I 5 * I

45 + I * I
I I * 1 I
I 5 * I

] I *1 I
I I *1 I 5

50 + 5 * I S
I I * I I
I I * l I
I I *I I
I II * I

55-i I *1 5
I I I* I
I I I I

I I I~

60 + I V S
iI SI
I I I I
I I I' I
I S I I

65 + I I I

I I *

I I * I
I S I I

70 + I I I
I I I

I I S
I S I I

75 + 5 * I
I I 1 I
I 5 1 I
I I I I
It I - I

80 + 5 1* 5
I I 1* I

I I1* I
[ 11* 5

I I * I
855+ I * I

I I * I

I I 1* 1
I SI , I

90 + I I I
I I I 5
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195 +
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LW4T ANALYSIS; EXXON 15XI5(W4) ASSEMBLY; NO WATER IN GAP
SNIPPING 3 GENERATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0045 4.13525W-SI 2.1624

2 0.0184 1.7G563E-S2 0.6777

1 0.0281 1.88951E-02 0.5923

4 0.0065 7.89259W-Il 0.7446

5 0.0027 2.505O3E-03 0.5824

6 0.0024 2.18471W-SI 0.4658

7 0.0023 2.16286W-SI 0.4659

6 0.0021 2.17357W-SI 0.5027

9 0.0032 2.94449W-S3 0.5013

10 0.0068 6.27675W-SI 0.5048

11 0.0142 1.1202GW-I2 0.4607

12 1.0186 1.71191W-S2 0.5908

11 0.0171 1.65818E-02 0.6608

14 0.0116 1.26222W-Il 0.6119

15 0.0010 2.823111W-SI 1.0771

16 0.0021 1.90622W-0I 1.1681

17 0.0011 2.80625W-SI 1.8577

18 0.0042 3.89564W-SI 1.9751

19 0.0052 4.80254W-O3 1.4571

20 0.0218 2.02349W-S2 0.7611

21 0.0120 1.11287E-02 1.2990

22 0.0287 2.66463E-O2 0.8876

21 0.1052 9.77197E-02 0.4944

24 0.2112 1.96112W-Si 0.1421

25 0.1808 1.87964W-Si 0.1689

26 0.2176 2.02106E-01 0.17311

27 0.0700 6.50546E-O2 0.8649

SYSTEM TOTAL 8 .28767W-Si 0.1468

ELAPSED TIME 9.87811 MINUTES

RANDOM NUNBER= 79596BFA0823

ABSORPTIONS PERCENT LEAKAGE PERCENT
DEVIATION DEVIATION

2.31474W-O3 1.6942 1.16131E-04 17.4208

8.53945W-O3 0.5701 3.24894E-04 9.2849

7.85394W-O3 0.5710 6.72946W-54 6.9707

3.778855-03 0.7149 3.66621W-04 9.15311

2.63470E-03 0.8120 7.00533E-04 7.1108

4.17485W-SI 0.1727 1.49246W-SI 4.9447

4.91171W-0l 0.375S 1.74177W-SI 4.1704

7.15498W-SI 0.4059 7.11592E-04 6.1702

1.14341W-02 0.4011 3.78801E-04 8.7840

1.73735W-02 0.4335 I.43542E-04 9.0741

2.81681W-cl 0.3882 3.93503E-04 8.8978

1.00757W-Cl 0.5258 l.80550E-04 00.6998

1.00656W-O2 0.5610 2.75200W-04 9.6225

4.26117W-SI 0.5164 2.48169E-04 11.1716

8.92172W-SI 0.7964 1.17966E-04 16.4184

5.33009E-03 0.8758 8.211148W-OS 21.8067

1.68181W-SI 1.1582 5.40723E-OS 21.9178

3.87745W-S3 1.1947 1.15611W-OS 36.6093

6.07012W-O3 0.8868 3.98236W-OS 26.8271

2.19912W-O2 0.6156 1.81114E-04 12.7240

1.05616W-Il 0.8876 7.94104W-OS 18.5921

2.42407W-O2 0.8724 1.87182W-04 10.7523

9.31371E-O2 0.1247 1.46447W-SI 3.6272

1.86164W-Si 0.2154 1.87278W-SI 2.4120

1.59086W-Il 0.2111 1.91103E-03 2.9220

1.94026W-Si 0.2287 1.50253W-SI 2.9482

6.47251W-O2 0.4115 2.30984E-04 7.4502

9.85739E-Ol 0.0516 1.68558E-02 2.1298
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LNT ANALYSIS; EXXON 15XOS5(W) ASSEMBNLY; NO WATER ON GAP

0.8560 TO 0.8686
0.8686 TO 0.8813
0.8813 TO 0.8838
0.8839 TO 0.0866
0.8068 TO 0.9182
0.9182 TO 0.9318
0.9319 TO 0.9445
0.9445 TO 0.8872
0.9972 TO 0.06988
0.9688 TO 0.9820
0.9825 TO 0.9951
0.9951 TO 1.0078

0.8860 TO 0.8886
0.86888 TO 0.8813
0.8813 TO 0.8839
0.8939 TO 0.9068
0.9086 TO 0.9192
0.9092 TO 0.9318
0.9319 TO 0.9440
0.9445 TO 0.9572
0.9072 TO 0.9898
0.9698 TO 0.9820
0.9829 TO 0.9901
0.9991 TO 1.0078

0.8080 TO 0.86888
0.8888 TO 0.8813
0.9813 TO 0.8938
0.9939 TO 0.9066
0.0066 TO 0.9192
0.8192 TO 0.9318
0.9319 TO 0.9440
0.9440 TO 0.9072
0.9072 TO 0.9898
0.9698 TO 0.9820
0.9920 TO 0.9951
0.9901 TO 1.0078

0.9060 TO 0.8886
0.8686 TO 0.8813
0.8813 TO 0.8938
0.9939 TO 0.9066
0.9066 TO 0.9292
0.9192 TO 0.9319
0.9319 TO 0.9449
0.9440 TO 0.9072
0.9572 TO 0.9699
0.9698 TO 0.9820
0.0820 TO 0.9952
0.9951 TO 1.0078

FREQUENCY FOR GENERATTONS 4 TO 303

FRECUENCY POX GENERATIONS 78 TO 303

FRQONY*O*GNRAIOS10*O*0

FREQUENC FOR GENRATIONS 29 TO 30

CONGRATULATIONS! TOOU RAVE SUCCESSFULLY TRAVERSED TWO PERILOUS FATH THROUGH RENO V IN .987833 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 AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37)

MODULE CSAS2S WILL SE CALLED
LWT ANALYSIS; Exxon l5x15S(W) ASSEMBLY; WATER IN GAP
27GROUPNDF4 LATTICECELL
002 1 0.95 293.0 92235 3.7 92239 96.3 END
ZR 2 1.0 293.0 END
N20 3 1.0 293.0 END
AL 4 1.0 193.0 END
SS3S4 5 1.0 193.0 END
PS 6 1.0 293.0 END
N20 7 1.000 293.0 END
N20 9 1.000 293.0 END
N20 9 1.0 293.0 END
END COMP
SQUAN.EPITCH 1.4300 0.9056 1 3 1.0770 2 0.9246 9 END
LWT ANALYSIS; Exxon 15xi5 (N) ASSEMBLY; WATER IN GAP
READ PAGAN RUN=YES PLT=NO TME=5000 OEN=303 RND=-1D NPG=I005 END PARAM
READ GROW
UNIT 1
COM *'PURL PIN CELL - WITN N20'
CYLINDER 1 1 0.4529 2P192.99
CYLINDER 9 1 0.4623 2P192.88
CYLINDER 3 1 0.5385 2P191.98
CUBOID 3 1 490.7150 2P192.98

UNIT 2
COM= 'WATER ROD CELL - WITN N20'
CYLINDER 3 1 0.6477 29192.99
CYLINDER 2 1 0.6909 lPT82.88
CUBOID 3 1 480.7150 2P192.99
GLOBAL UNIT 9
ARRAY 5 -10.7250 -10.7250 -192.99
CUBOID 3 1 4P11.3157 2P102.89
CYLINDER 4 1 16.991 2P195.88
CYLINDER 3 1 16.9963 2P192.99
CYLINDER 5 1 19.9913 2P192.B8
CYLINDER 6 1 33.4963 2P182.8B
CYLINDER 5 1 36.5443 2P182.88
CYLINDER 7 1 49.2443 2P192.88
CYLINDER 5 1 49.9539 212.49 -192.16
CYLINDER 6 1 49.9539 212.08 -199.79
CYLINDER 5 1 49.9539 212.48 -209.67
CUBOID 9 1 4P91.GOOO 243.00 -240.00

END GROW

READ ARRAY

2R1 2 2R1 2 3R1 2 2RI 2 2R1
7RI 2 7R1

4R1 2 SRI 2 4RI
2R1 2 9R1 2 281

3Ri 2 3RI 2 3R1 2 381

2RI 2 9RI 2 2R1
481 2 581 2 481

7R5 3 7RS

2R1 2 281 2 381 2 2RI 2 2R1
30R3

END FILL
END ARRAY
READ BOUNDS 2FC=VAC YXF=VAC END BOUNDS
END DATA

SECONDARY NODULE 000009 WAS BEEN CALLED.

MODULE 000009 IS PINIONED. COMPLETION CODE 0. CPU TIME USED 0.44 (SECONDS).

SECONDARY MODULE 000002 WAS BERN CALLED.

MODULE 000002 IS PINIONED. COMPLETION CODE 0. CPU TIME USED 5.27 (SECONDS).

SECONDARY MODULE 000909 WAS BEEN CALLED.

MODULE 000009 IS PINIONED. COMPLETION CODE 0. CPU TIME USED 317.91 (SECONDS).

MODULE CSAS25 IS FINISNED. COMPLETION CODE 0. CPU TIME USED 325.18 (SECONDS).
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AA AA IL
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REEREEEEEEEEEE
EREREEEEEEEREEE

PPPPppPPPPPP
pPPPPPPPPPPPPP
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CCC CCC CC CCCCCCCCCCCCCCCC

CC CC 0
CC
CC
CC
CC
CC

CC CC
CCCC CC CCC CCC C

CCC CC CCC CCC

********************************************************************************

***** *****

CODE SYSTEM: SCALE-PC VERSION: 4.3

** CREATION SATE: 03/08/96***

*****VOLUME: ENS **

***** ~LIBRA•RY: D:\SCRIE43\WIN_NT\EXE***

*•* PRODUCTION CODE: CSAS***

****• VERSION: 3.1***

***** JOBNAME: SCALE-PC***

*** DATE OF EXECUTION: 07/31/98 **

*** TIME OF EXECUTION: 21:11:55***
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LMT ANALLYSIS; EXXON 15XI5 (N) ASSEMBLY; WATER SN OAF

***PROBLEM PARAMETERS ***

LIB 27SROUPNDF4 LIBRARy
94XX 9 MIXTURES
MsC 9 COMPOSITION SPECIFICATIONR
ISM 4 MATERIAL ZONES
RE LATTICECELL GEOMETRY
WORE 0 5/1 00 NOT BEAU/READ OPTIONAL pARAMETER DATA
MSLE S FUEL SOLUTIONS

***PROBLEM COMPOSITION DESCRIPTION***

SC UOR STANDARD COMPOSITION
ME 1 MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTE 10.9600 THEORETICAL DENSITY
EEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES RELVIE

92000 1.00 ATOM/MOLECULE

92235 3.700 WT%
92238 96.305 WT0

8016 2.00 ATOMS/MOLECULE

END

SC ZR STANDARD COMPOSITION
ME 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTE B.4900 THEORETICAL DENSITY
MEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 292.0 DEG WELVIN

40000 1.00 ATOM/MOLECULE

END

SC N20 STANDARD COMPOSITION
ME 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTE 0.9982 THEORETICAL DENRITY
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

NE 4 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTE 2.7020 THEORETICAL DENSITY
EEL 1 NO. ELEMENTS
ICP 1 5/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

13027 1.00 ATOM/MOLECULE
REID

SC SS304 STANDARD COMPOSITION
ME S MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTE 7.9200 THEORETICAL DENSITY
EEL 4 NO. ELEMENTS
ICP 0 5/1 MIXTURE/COMPOUND
TEMP 293.0 DES EELVIN

24304 19.000 SWTS

25000 2.000 WT%
26304 09.500 WTT
28304 9.500 MT%

END

SC PB STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
RoYB 11.3440 THEORETICAL DENSITY
NEL 1 ED. ELEMENTS
IC? 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

82000 1.00 ATOM/MOLECULE
END

SC 820 STANDARD COMPOSITION
ME 7 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEEORETICAL DENSITY
NEL 2 NO. ELEMENTS
IC? 1 0/1 MIXTURE/COMPOUND
TEMP 291.0 DES CALVIN

lOS1 2.00 ATOMS/MOLECULE
9016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
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MX 8 MIXTURE NO.

VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP SI0/i MIXTURE/COMPOUND
TEMP 293.0 DEC MELVIN

1001 2.00 ATOMS/MOLECULE
9016 1.00 ATOM/MOLECULE

END

SC N20 STANDARD COMPOSITION
MiX H MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
EEL 2 NO. ELEMENTS
SCP 1 5/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8019 1.00 ATOM/MOLECULE

END

*** * PEOBLEM GEOMETRY***

CTP SQUAREPITCH CELL TYPE
PITCH 1.4300 CM CENTER TO CENTER SPACING
FUELOD 0.9056 CM FUEL DIAMETER OR SLAB THICENESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.0770 UM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 0.9246 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I 25 FUEL
ZONE 2 IS OAF
ZONE 3 IS CLAD
ZONE 4 IS MOD

0
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*** LWT 2ANAYSIS; EXXON 15XSiB(W) ASSEMBLY; WATER IN GAP**

** ****** DATA LIBRARY INFORMATION******* *

** UNIT VOLUME **
** NUMBER DATA SET NAME NAME UNIT FUNCTION**

**89 G:\scalel3\DATALIB\FTB9FS0l STANDARD COMPOSITION LIBRARY **

**82 G:\scale43\DATALIB\F'T82F001 CROSS SECTION LIBRARY**

1* 1 C:\mev-pwr\RERUNS\ISWX2MD\FTIIFS01 SNORT CROSS SECTION LIBRARY **

85 9 C:\mev-pwr\BERUNS\I5HX2MD\FTB0FSS1 INPUT DATA DIRECT ACCESS**

*** ~STANqDARD COMPOSITION LIBRARY DATA**

*** UNIT NUMBER : 88 *

*** DATASET NAME :G:\Bcale43\DATALIB\FT89F081**

*** ~LIBRAR•Y TITLE: SCALE-4 STA1NDARD COMPOSITION LIBRARY**
*** 6~37 STANDAhRD COMPOSITIONS, 480 NUCLIDES**

*** 9SI ELEMENTS WITN VARIABLE ISOTOPIC DISTRBUTIONS.**

*** CREATION DATE: 5/30/95**

*** ~CROSS SECTION LIBRRRY DATA**

*** UNIT NUMBER : 82**

*** DATASET NAME : G:\scale43\DATALIB\FT82F001IS

*** LIBRARY TITLE: SCALE 4.2 - 17 GROUP NEUTRON GROUP LIBRARY *

* ** BARED ON ENDF-S VERSION 4 DATA**
***COMPILED POR NRC 1/27/S9B*

* ** LAST UPDATED 08/12/94 **

***L.M.PETRIE - CRNL *

~~~~~* * ****************************************DAARAIGCMLT ***************************

..... 0 TO'S WERE USED PEFREPAREAING TS KEND VINU DATA ....

S.... IC'S WERE USED LOADING TWE REND V PA! RDATA ....

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

S.... ID'S WERE USED CWECKING TSR REND V CEOMETRY DATA ....
*** RESTART DATA WAS BEEN WRITTEN ON UNIT S5* **

S.... TO'S WERE USED WRITING TSR REND V - CIAR DATA ....

I.... ID'S MERE USED PROCESSING CIAS INPUT DATA ....

CONTROL MODULE CIAS25 IS COMPLETE.

0
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KK KR
KK KR
KR KR
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KR KR

00000000000 CCCCCCCCCCC
0000000000000 CCCCCCCCCCCCC
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SS CC
SS CC
000000001000 CC
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00 CC

SS 00 CC CC
0000000000000 CCCCCCCCCCCCC
00000000000 CCCCCCCCCCC
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***********************************************************************************
*** ~LWT ANALYSIS; EXXON S5XlS(W) ASSEMBLY; WATER IN GAP**

*** ****** ~NUMEfRIC PARAMETERS *** *

**~* TME MAXIMUM PROBLEM TIME (NIB) * *** **

**TBA TINE PER GENERATION (WIN) 0.50 *

ORBGE NUMBER OF GENERATIONS 3035*

**NPG NUMBER PER GENERATION 10005*

** NIX NUMBER OF GENERATIONS TO SE SEIPPED 3S*

* ** BEG BEGINNING GENERATION NUMBER 1 **

**RES GENERATIONS BETWEEN CBECKPOINTS S *

* ** XlD NUMBER OF EXTRA 1-D CROSS SECTIONS 1**

**NBE NEUTRON BABE SIZE 1025**

* ** XNB EXTRA POSITIONS IN NEUTRON BANE S **

E* FB FISSION BANE SIZE 1000**

**XFB EXTRA POSITIONS IN FISSION BANE S *

**WTA DEFAULT VALUE OF NEIGHT AVERAGE S.50SS**

**WT NEIGHNT HIGN FOR SPLITTING 3.S00O**

**WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333**

E* NS sTARTING RANDOM NUMBER SO**

* BBS NUMBER OF D.A. BLOCES ON UNIT 5 2005*

** L8 LENGTN OF D.A. BLOCES ON UNIT B 512iG

**ADJ NODE OF CALCULATION FORWARD * *

** INPUT DATA WRITTEN ON RESTART UNIT NO * **

* ** BINARY DATA INTERFACE YES * *
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*** LNT ANALYSIS; EXXON l5XIS (N) ASSEMBLY; WATER IN GAP**

** ***** LOGICAL PARA•METERS ****** * *

0

*4*

*4*

RUN

FLX

SMU

MRU

CKU

FMU0

M4KH

CRB

nMB

BBL

AMA

XSi

XS2

NAP

PKI

PID

EXECUTE PROBLEM AFTER CBECKING DATA

COMPOTE FLUX

COMPOTE AVG UNIT BELF-MOLTIPLICATION

COMPOTE MATRIX K-EFF BY UNIT NCMBER

COMPOTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FIBS PROD MATRIX BY UNIT NUMBER

COMPOTE MATRIX K-EFF BY HOLE BOMBER

COMPOTE COFACTOR K-EFF BY BOLE NUMBER

PRINT FIBS PROD MATRIX BY BOLE NUMBER

COLLECT MATRIX BY BIGHEST BOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-0 MIXTURE X-SECTIONB

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) NO**

FOB COMPOTE FISSION DENSITIES NO * **

HUB COMPOTE NO-BAN & AVG FISSION GROUP YES**

M!<P COMPUTE MATRIX E-EFF BY UNIT LOCATION NO ** *

CRP COMPUTE COFACTOR R-EFF BY UNIT LOCATION NO ** *

FMP PRINT FIBS PROD MATRIX BY OMIT LOCATION NO ** *

MRA COMPUTE MATRIX N-EFF BY ARRAY NUMBER NO ** *

CRA COMPUTE COFACTOR K-EFF BY ARRAY NUMBER HO ***

FMIA PRINT FIBS PROD MATRIX BY ARRAY NUMBER HO**

HAL COLLECT MATRIX BY BIGBEST ARRAY LEVEL HO ***

FAR PRINT FIB. AND ARS. BY REGION NO**

GAB PRINT FAR BY GROUP NO **

PAX PRINT XSEC-ALBEDO CORRELATION TABLES NO ** *

PBT PRINT WEIGBT AVERAGE ARRAY NO ***

PGM PRINT INPUT GEOMETRY NO ****

BUG PRINT DEBUG INFORMATION NO ***

TRK PRINT TRACKING INFORMATION NO **

pARAMETER INPUT COMPLETED

...... 05I' BERE USED READING THE PARAMTER DATA ....

*********DATA READING COMPLETED* *********

** LMT ANALYSIS; EXXON 15X15 (B) ASSEMBLY; BATER IN GAP *

** ***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

NUMBER OF DIFFERENTIAL ALBEODO USED

TOTA•L INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

17 USE LATTICE GEOMETRY

1 GLOBAL ARRAY NUMBER

2 NUMBER OF OMITS IN THE GLOBAL K DIR.

16 NUMBER OF UNITS IN TBE GLOBAL Y DIR.

B NUMBER OF UNITS IN THE GLOBAL Z DIR.

B USE A GLOBAL REFLECTOR

1 USE NESTED HOLES

I NUMBER OF HOLES

19 MAXIMUM HOLE NESTING LEVEL

19 USE NESTED ARRAYS

B NUMBER OF ARRAYS USED

S MAXIMUM ARRAy BESTING LEVEL

YES

1

S5

15

1

YES

NO

0

0

NO

1

1

VAC

VAC

VAC

**+X BOUNDARY CONDITION

**+Y BOUNDARY CONDITION

**+Z BOUNDARY CONDITION

V/AC

V/AC

V/AC

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-1 BOUNDARy CONDITION
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**NLT ANALYSIS; EXXON 15XOS5(N) ASSEMBLY; WATER IN GAP**

** **** SPACE AND SUPERGROUP SNFORM4ATION * ***** ** *

*'* 100000 WORDS IS TWE TOTAL SPACE AVAILABLE.**

** 29389 WORDS WERE USES FOR NON-SUPERGROUP STORAGE.**

** * 71611 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.**

** 99759 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING TWE SUFERGROUPS. *

** 71551 WORDS OF STORAGE ARE AVAILABLE TO EACW SUPERGROUP. *

** 1172 WORDS ARE NEEDED FOR TWE LARGEST GROUP.**

** 29777 WORDS OF STORAGE IS SUFFICIENT TO RUN TWOS PROBLEM. ***

** 41991 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITW OWE SUPERGROUP. ***

** 42144 WORDS OF STORAGE WILL BE USED TO RUN TWIG PROBLEM. *

**STARTING ENDING XSEC AILBEDO TOTAL**
** SUPEROROUP GROUP GROUP LENGTW LENGTW LENGTHG*

** 1 1 27 2897 0 13542**

S.... IO'S MERE USED SW SUPEEGROUPING ....

S.... IO'S MERE USED LOADING TWE DATA ....

NAC International 6.6.1-41



NAC-LWT Cask SAR
Revision 44

August 2015

REGION
MEDIA BIAS

NUM ID

LNT ANALYSIS; EXXON l5XI5 (N) ASSEMBLY; MATER SN GAP

GEOMETRY DESCRIPTION FOR THOIE UNITS UTILIZED IN TNIS PROBLEM

... UNIT I

PURL PIN CELL - WITN H20

1 CYLINDER 1 1

2 CYLINDER 8 1

3 CYLINDER 2 1

4 CUBOID 3 1

MATER ROD CELL - MITH N20

1 CYLINDER 3 1

2 CYLINDER 2 1

3 CUBOID 3 1

RADIUS

RADIUS

RADIUS

0.45280

0. 48230

S.583850

0.71500

+Z- = 182.88

+Z = 182.88

+Z = 182.88

-X =-0.71500

-Z = -182.88

-Z = -182.88

-Z = -182.88

+Y= 0.71500

CENTERLINE SIS AT X =

CENTERLINE IS AT X =

CENTERLINE IS AT X=

-Y =-0.71500 +Z =

0.100000

0.00000

0. 00000

182.88

Y = .00000

Y = 0.010000

Y = 0.00000

-Z = -182.88

UNIT 2

RADIUS = 0.64770

RADIUS = 0.69090

+Z = 182.88 -Z = -182.88 CENTERLINE IS AT X = 0.00000

+Z 182.88 -S = -182.88 CENTERLINE IS AT X = 0.00000

Y =0.00000

Y = 0.00000

+X= 0.715080 -X =-0.71500 +Y = 0.71500 -Y =-0.71500 +Z = 182.88 -Z = -182.88

**************** GLOBAL **** **** **
UNIT 8 EXTERNAL TO LATTICE

1 ARRAY NUMIBER

2 CUBOID

3 CYLINDER

4 CYLINDER

B CYLINDER

B CYLINDER

7 CYLINDER

8 CYLINDER

8 CYLINDER

10 CYLINDER

11 CYLINDER

12 CUBOID

1

3

3

5

7

5

5

8

1

1

1

1

1

1

RAIU =

RADIUS =

RADIUS

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS=

10.725

11.318

18. 881

16.9888

18.891

33. 488

38.5144

49. 244

49. 814

48.054

48.854

81.000

-X =

-X =

+Z =

+Z

+Z =

+Z =

+Z =

+Z =

+Z =

+Z =

+Z =

-X =

-10.725

-11.311

182.88

182.88

182.88

182.88

182.88

182.88

212.48

212.48

212.48

-81.000

+Y = 10.725

+Y= 11.318

-Z = -182.88

-Z =-182.88

-Z - -182.88

-Z = -182.88

-Z = -182.88

-Z = -182.88

-Z = -192.18

-Z = -188.78

-l = -208.67

+Y = 81.000

MAYER IN GAP

-Y = -10.725

-Y = -11.318

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE 05 AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

+Z

+Z

X

X

X

X

= 182.88

= 182.88

= 0.080000

= 0.00000

= 0.00000

- 0.00000

= 0.00000

= 0.00000

S0.00000

=0.O0000

- 0.00000

- 243.00

-Z =

-Z =

-182.88

-182.88

0.00000

0.00000

0.00000

0.00000

0.00008

0. 00000

0.00000

0. 00000

0. 00000

X

X

X

X

X

0
-Y = -81.000 +Z -Z - -240.00

LNT ANALysIs; EXXON 15X15 (N) ASSEMBLY;

UNIT ORIENTATION DESCRIPTION PIN ARRAy 1

Z LAYER 1, 5 COLUMN 1 TO 15 LEFT TO RIGNT Y RON 1 TO 10 BOTTOM TO TOP

112112111211211

NAC1ntenatinal1.6. -4



NAC-LWT Cask SAR
Revision 44

August 2015

LMT ANALYSTS; EXXON 15XMSS(W) ASSEMBLY; MATES SN GAP
VOLUMES FOR THOSE UNITS UTILIZED SN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

1 1
2 2
3 3
4 4

2 I 5
2 6
3 7

SURROUNDING GEOMETRY VOLUMES -

9 1 6
2 9
3 10

4 1I
5 12
6 12

7 14
8 15

9 16
10 17
11 16
12 19

VOLUME

2.35591E+0-2 CM**3
9.98936E+SS CM**3
8.76291E+51 CM**3
4.14733E+52 CM4**3

4.82552E+02 CM**3
6.64478E+51 CM**3
1.99443E+0-2 CN**3

GEOMETRY REGION

S.68287E+05 C4**3
l.95480E+04 CM**3
1.40501E+05 CM

t
*3

3.70972E+03 CM**3
7.65152E+04 CM**~3
8.79177E+05 CM**3
2.45308E+05 CM**3
1.25193E+06 CM**3
3.72956E+05 C54**3
5.94983E+04 CM**3
6.94145E+54 CM**3
9.38745E+06 CM**3

CUMUdLATIVE
VOLUME

2.35591E+02 CM**3
2.45581E+02 CM**3
3.33210E+02 CM*"3
7.47943E+52 Ch**3

4.82552E+02 CM**3
5.46555E+02 CM**3
7.47S43E+S2 CN**3

8 IS AN ARRAY PLACEMENT

1.68287E+0O5 CM**3
1.87335E+SS CM**3
3.27836E+i05 CM**3
I.31546E+05 CM**3
4.10081E+05 CM**3
1.289265+06 CM**3
1.53457E+06 CN**3
2.78649E+06 CN**3
3.15949E+56 CM**3
3.21899E+56 CM4**3
3.26840E+06 CM**

t
3

1.26759E+07 CM**3

BOUNDARY REGION

UNIT USES REGION

l 204 1
2
3

2 21 1
2
3

5 1 1
2
3

4

6
7
S
9

15
II
12

MIXTURE

1

2
3

3
2
3

3

3
S

6

7

TOTAL VOLUME

4.80606E+04 CM**3
2.03783E+03 CM**3
1.787631+04 CM**3
8.46555E+04 CM**3

1.01231E+04 CM**3
1.39454E+03 CM**3
4.18630E+03 CM**3

1.68287E+05 CM**3
1.90480E+04 CN**3
1.4G501E+05 CM**3
3.70972E+03 CM**3
7.86353E+04 CM**3
6.79177E+05 CM**3
2.45308E+05 CM**3
1.25193E+06 CM**3
3.72996E+05 CM'*3
5.949831+04 CM**3
6.94145Ei+04 CM**3
9.38745E+06 CM**3

TOTAL MIXTURE VOLUMEB
MIXTURE TOTAL VOLUME

1 4.80606E+54 CM**3

2 1.92717E+04 CM**3
3 S.21675E+0S5 CM''3
4 1.40501E+05 CM**3

5 7.66253E+05 CMi*3
6 9.36675E+S5 CM**3
7 S.25193E+056 OM**3
8 9.28745E+56 CM**3
9 2.03763E+03 CM**3

MASS(S)
5.0G0456E+05
I. 25074E+05
1.214 52E+05
3.79634E+05
6.0566735+06
1.056463E+57
1.24964E+06
9.317025E+06
2.032410E+03

* ** BIASING INFORMATION *

** A DEFAULT NEIGHT OF 0.500 MILL BE USED FOR ALL BIAS ID'S.**

..... 0 lO'S MERE USED SN REND-V BEFORE TRAINING ....

..... 0.00633 MINUTES MERE USED PROCESSING DATA . ....

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

START TYPE 0 NAB USED.

THE NEUTRONS MERE STARTED BOTH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+5= .107250E+01 -X=-I.07250E+S1 +Y= 1.07260E+51 -Y=-l.07265E+S1 +Z= 1.82880E+52 -S=-1.62660E+02

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.04603 MINUTES HERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME 55 0.06400 MINUTES.

0
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NAO-LWT Cask SAR August 2015
Revision 44
LWT J]iNALSSIS; EXXON l5Xi5 (W) ASSEMBLY; MATES ON GAP

GENERATION ELAPSED TIME AVERAGE AVG K-KFF MATRIX MATRIX K-EPFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

1 9.01766K-Si 7.60005E-02 1.O0000E-SSC S.SSSSGESS0 S.SO00SK+00 0.GSCOOE+00
KENO MESSAGE NUMBER KS-132 WARNING. ... . ONLT 597 INDEPENDENT FISSION POINTS WERE GENERATED

2 9.43422E-0i 9.35000K-C2 l.00000E+S0 0.0O000E+00 0.0O00OE+S0 S.OO000E+00S
3 9.50011K-Si 1.11667K-Si 9.S00iiE-01 O.00000Et00 0.00000E+00 0.OO000E+00
4 9.23269K-Si 1.29167KEl0 9.36639K-Si i.33713E-02 0.005000E+00 S.OSOS0E+O0
5 9.41541KEl0 1.47500K-0l 9.36273KEl0 7.89095K-S3 C.000O0E+00 0.OS000E+C0
6 9.46674K-0i 1.64000K-Si 9.40974K-0l 6.15594K-03 0.00000E±00 0.00000E+0C
7 9.40643K-Si 1.90333K-Si 9.40667K-Cl 4.76629K-SI S.S00O0E+00 0.0O000E+00

8 9.73009K-Si 1.96633K-Si 9.46224K-Si 6.62232K-S3 0.00000K+00 0.O00O0E+00
9 9.23107K-Si 2.13333E-01 9.42922K-Si S.49958E-03 0.O0000E+00 0.SOOSOE+0S
10 9.40767K-Si 2.30667K-Si 9.42653K-Si 5.63438K-03 0.S0000E+0S 0.00000E+00
1i 9.69496K-Si 2.47167K-Si 9.47657K-Cl 7.19592K-03 0.S0000E+00 0.CO000E+00
12 9.23695K-Si 2.65500K-Si 9.45431K-Si 6.97634E-03 0.0C0C0E+C0 0.C0000E+00
i3 9.06062K-Cl 2.63000K-Si 9.41652K-Si 7.17767K-C3 S.OCSCOK+00 C.OCOC0K+00
14 9.44936K-Cl 2.99333K-Si 9.42101K-Si 6.SS700E-03 0.00000K+0S 0.00000E+00
i5 9.41754K-Cl 3.15933K-Si 9.42074K-Si 6.03162K-03 S.O0000E+S0 0.00000E+0S
16 9.56166K-Cl 3.33333K-Cl 9.43091K-Si 5.67421K-Cl 0.S0000E+0S 0.00000E+00
17 9.41557E-C1 3.49933K-Cl 9.42979K-Si 5.29339K-Cl S.OCSC0E+00 0.COOS00E+00
19 9.49574K-Cl 3.65333K-Cl 9.43329K-Si 4.95460K-CI 0.OCOCSK+00 0.00000K+00
19 9.99072K-Cl 3.92667K-Cl 9.40726K-Si 5.33269K-Cl S.SCS00K+S0 0.SOS00E+S0
20 9.79909K-Si 4.00167K-Cl 9.42902K-Si 5.47965K-SI S.OOS00E+00 S.OCCSSK+00
21 9.20947K-Si 4.17500K-Cl 9.41742K-Si 5.31070K-SI 0.O0000E+O0 S.SSO0OK+00
22 9.31596K-Si 4.34000K-Cl 9.41234K-Si 5.04365K-SI 0.00000K+S0 0.O0000E+00
23 9.03910K-Si 4.52333K-Si 9.19457K-Cl 5.13397K-SI S.OSSOSK+00 0.O00O0E+00
24 9.17094K-Si 4.69667K-Cl 9.39349K-Si 4.89624E-03 S.0OO00E+00 0.00000E+SC
25 9.44135K-Si 4.96167K-Si 9.19557K-Cl 4.69314K-SI S.0O000K+00 0.00000E+00
26 9.19049K-Si 5.03500K-Si 9.39703K-Cl 4.56447K-SI 0.C0000E+0S S.O00S0E+0C
27 9.19409K-Si 5.20000K-Si 9.37931K-Cl 4.44559K-Sa 0.00000E+00 0.OS000K+00
29 9.51061K-Si 5.36500K-Si 9.39437K-Si 4.30102K-SI 0.C0000E+00 0.OO000E+00
29 9.50171K-Si 5.53933K-Si 9.19979K-Cl 4.16220K-S3 0.00000K+SS S.SS000E+S0
IS 9.27492K-Si 5.71333K-Si 9.39472K-Cl 4.03136K-SI 0.CSCOCE+00 0.00000K+SC
31 9.31326K-Cl 5.97913KE-Si 9.39226K-Si 1.99766K-SI C.C00O0K+0S 0.C0000E+SC
32 9.40426K-Cl 9.04167K-Si 9.39299K-Si 1.76621K-SI C.CO0000E+00 0.C000OK+C0
33 9.51579K-Cl 6.21667K-Si 9.39727K-Si 3.66790K-SI 0.OS000E+00 0.00000E+00
34 9.23159K-Cl 0.39167K-Si 9.19241K-Si 1.59450K-SI 0.00000E+00 0.000S0E+0S
15 9.29306K-Cl 6.60500K-Si 9.37940K-Si 3.46720K-SI 0.0SOSSSK+S S.SGSSSK+SS
IC 9.40023K-Cl 6.72000K-Cl 9.19001K-Si 3.39364K-Cl 0.OO000E+00 C.C0000K+C0
37 9.32004K-Cl 6.99333K-Cl 9.37930K-Si 3.29000K-Cl S.S0000K+00 C.OC00K+C00
39 9.15507K-Cl 7.05933K-Cl 9.37210K-Si 3.25699K-Cl S.0O0OCE+CO 0.00000E+00
39 6.96961K-Si 7.22333K-Cl 9.36119K-Si 1.35009K-Cl 0.00000E+00 0.00OOOE+CO
40 9.34545K-Si 7.39997K-Cl 9.36079K-Si 3.26100K-Cl 0.S0000E+00 0.O0000K+00
41 9.73309K-Si 7.56167K-Cl 9.37532K-Si 3.31663K-SI 0.00000E+00 0.S0000E+00
42 9.19912K-Si 7.73667K-Cl 9.36904K-Si 3.26097K-Cl 0.SO000E+S0 0.50000K0E+OS
43 9.11551K-Si 7.90000K-Cl 9.35993E-0i 3.23951K-Cl 0.00000E+00 0.OSCOOK+CO
44 9.79666K-Si 9.06500K-Cl 9.17033K-Cl 3.32713K-SI 0.OCO00K+S0 S.O0000E+000
45 9.39956K-Si 9.24933K-Si 9.17099K-Cl 3.24949K-SI S.SCSO0E+00 S.OSOSOK+00
46 9.26522K-Si 9.42333K-Si 9.36969K-Cl 3.19397K-SI 0.00000E+00 S.OO000E+S0
47 9.91390K-Si 9.59667K-Si 9.37949K-0i 3.26595K-SI 0.000O0E+00 S.OSOOOE+S0
46 9.43632K-Cl 9.76167K-Si 9.37974K-Cl 3.19654K-SI 0.S0000E+00 0.0000OE+00
49 9.47915K-Cl 9.91667K-Si 9.39195K-Cl 3.13493K-SI 0.SO00OE+00 0.OSCO0E+S0
50 9.04596K-Cl 9.09000K-Si 9.37495K-Cl 3.14774K-SI 0.0O000E+00 S.OSCS0E+SC
51 9.24459K-Cl 9.26500K-Si 9.37219K-Si 3.09427K-SI 0.00000E+00 0.COSSSE+S0
52 9.19151K-Si 9.43933K-Si 9.36939K-Si 1.05565E-01 0.00000K+00 0.OSG0OE+00
53 9.49055K-Si 9.61133KE-Si 9.37074K-Si 3.00439E-03 0.00000E+00 0.SO000E+0S
54 9.03575K-Si 9.79667K-Si 9.16429K-Si 3.01565K-SI 0.00000E+00 0.00000E+00
55 9.55673K-Si 9.96000K-OS 9.36792K-Si 2.99041E-03 0.C000OE+00 0.000006+00
66 9.17601K-Si 1.012S06+00 9.36417K-Si 2.94621K-SI 0.000006+00 0.CSOC0E+0S
57 9.69349K-Si 1.029006+00 9.37017K-Si 2.94977K-SI 0.000006+00 0.000906E+00
59 9.04699K-Si 1.047336+00 9.36440K-Si 2.95355K-SI 0.000006+00 0.00000E+00
59 9.359966-01 1.063936+00 9.16432K-Si 2.90129K-SI 0.00000E+00 0.00000E+S0
60 9.49324K-Si 1.090136E+00 9.16637K-Si 2.959166-03 0.000006+00 0.000006+00
61 9.40506K-Si 1.097676+00 9.19704K-Si 2.91012K-Cl 0.000006+00 C.O0000E+C0
62 9.2489CE-0i I.11417K+C0 9.36507K-Cl 2.769899K-Cl .00000E+00 0.SO000K+00
63 9.09367K-Cl 1.13150K+CS 9.16062K-Cl 2.76020K-Cl C.SOOOSE+SC S.OOCOSK+00
64 9.96454K-Si 1.14900E+00 9.35423K-Cl 2.79946K-Cl 0.00000E+00 0.00000E+00
65 9.22110K-Si i.16633E+00 9.35212K-Cl 2.75295K-SI 0.S0000E+00 0.000006+00
66 9.99260K-Si 1.18183E+S0 9.36213K-Cl 2.69949K-SI 0.00000K+00 0.OSOOSK+0S
67 9.50733K-Cl 1.19933E+SS 9.36436K-Cl 2.95247K-SI S.0C0S0E+S0 0.O0000K+00
69 9.22067K-Cl 2.21567K+C0 9.19219K-Cl 2.91735K-Cl 0.SO000K+S0 S.OOO00E+00
69 9.53002K-Cl i.23217E+00 9.36469K-Si 2.79627K-SI 0.SCSC0E+S0 0.COCO0K+SC
70 5.26356K-Si 1.24967K+SS 9.36349K-Si 2.74761K-SI S.SSG0SK+SS S.OSSSSEtS0
71 9.15497K-Si i.26700E+00 9.16047K-Si 2.72431K-SI 0.00O00K+0S 0.00000E+00
72 9.30934K-Si 1.2S35CE+SS 9.35974K-Si 2.68610K-SI 0.00000E+00 0.SS000E+00
73 9.11776K-Si 1.300916+00 9.35633K-Si 2.660984K-SI S.SCOOSEtO0 S.0000E+00
74 9.19164K-Si i.31711K+00 9.35669K-Si 2.63273K-SI 0.OCO00E+00 0.CSOOCK+SC
75 9.43395K-Si 1.31493E+00 9.35774K-Si 2.59957K-SI 0.SCOC0E+00 0.000096+00
76 9.15137K-Si 1.352176t00 9.35495K-Si 2.57934K-SI 0.000006+00 0.00000E+0S
77 9.55955K-Si 1.36950E+S0 9.39920K-Si 2.56415K-SI 0.O0O0OE±00 0.00000E+00
79 9.05925K-Si l.38700K+S0 9.35426K-Si 2.56101K-SI 0.00O0OE+00 0.00000E+00
79 9.09305K-Si 1.40333K+S0 9.35073K-Si 2.55195K-SI 0.000006+00 0.00000E+00
90 9.29653K-Si 1.42083K+S0 9.35003K-Si 2.51999K-SI 0.C0000E+00 0.000006+00
91 9.37316K-Si 1.419176+00 9.35013KE-Si 2.46905K-SI 0.00O00E+00 0.000O0K+0S
82 9.36997K-Cl 1.45467E+00 9.35055K-Si 2.45697K-Cl 0.00000E+00 0.O0S00E+0S
93 9.29691K-Si 1.472006+00 9.34977K-Si 2.42762K-SI 0.00000E+00 0.O00SSE+00
94 9.54221K-Si 1.49950E+00 9.15212K-Si 2.40929K-SI 0.00000E+S0 0.00000E+00
55 9.31475K-Si 1.50500E+00 9.15167K-SO 2.19051K-SI 0.00000E+00 0.O00O0E+00
86 9.29477K-Cl 1.523133+00 9.35099K-Si 2.352976-03 0.00000E+00 0.000006+00
87 9.74410K-Cl 1.53993E+00 9.155626-01 2.17069K-SI 0.000006+00 0.00000E+00
55 9.15244K-Si 1.558176+0O 9.35559K-Cl 2.342956-01 0.000006+00 0.00000E+00
69 9.23112K-Si 1.574676+00 9.15415K-Cl 2.120296-01 0.00000E+00 0.00000E+00
95 9.44555K-Si 1.59200E+00 9.15515K-Si 2.29611K-Cl 0.000O0E+00 0.05000E+00S
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91
92
93
94
95
96
97
98
99

i00
101
102
103
104
105
106
107
108
109
110

112
113
114
115
ii6

119
119
120
121
122
123
124
129
126
127
129
129
130
131
1322
133
134
135
139
137
139
139
140
141
142
143
144
140
149
147
149
149
190
151
152
153
154
155
156
197
158
159
190
161
162
143
164
195
166
197
169
169
170
171
172
172
174
179
176
177
176
179

180

192
191

185

9. 26975E-01
8.94113E-01
9.481899E-01
9.47957E-01
9.29915E-01
9.345910E-01
9. 39 695 -01
9.193999-01
9.339309-01
9.8943 60-01
9.206109-01
9.332129-01
9.344999-01
9.4 0229E-01
9. 4 39119-01
9. 1692 7-01
9. 06519E-01
9. 132 04E9-01
9.634749-01
9.943929-01
9. 534 35E-01
9. 2313 19-01
9.759569-01
9.73856E-0 1
9.727969-01
9.976979-01
9.409129-01
9.064299-01
9.142179-01
9. 177 62E-01
9.951039-01
8.926289-01
9. 3817 6E-01
8.975409-01
9. 1304 7E-01
9.365279-01
9.323729-01
9.089779-01
9.05814E-01
9.363659-01
9.691879-01
9.183979-01
9.356499-01
9.050499-01
9.156429-01
9. 2649 8E-01
9.157499-01
9. 01954E9-01
9.4695679-01
9.199109-01
9.146929-01
9.316909-01
9.973969-01
9.091969-01
9.191229-01
9.175179-01
9. 3 900 0-01
9.159509-01
9.451309-01
9.417999-01
8.959299-01
9. 44 53 1-01
9.2 65869-01
9.995419-01
9.202529-01
9.265649-01
9.91752E-01
8.933509-01
9. 1413 8E-01
9. 39314E9-01
9. 3930 5-01
9.109879-01
9. 4404 4E-01
9.290299-01
9.219409-01
9.296569-01
9.239879-01
9.327279-91
9.357409-01
9. 1850 9E-01
9. 482897E-01
9. 3 665 1-01
9. 414 03E-01
9.140419-01
9.863999-01
9. 046279-01
9. 4344 6E-01
9.295594E9-01
9.770079-01
9. 50993E9-01
9. 2309 1E-01
9.166129-01
9.522419-01
9.275749-01
9.093029-01

1.609339+00 9.354239-01
1.626839+00 9.349539-01
1.642339+00 9.349999-01
1.659679+00 9.351399-01
1.677179+00 9.350939-01
1.695509+00 9.350779-01
1.711839+00 9.351259-01
1.729339+00 9.349629-01
1.746679+00 9.349509-01
1.762339+00 9.354549-01
1.779679+00 9.353049-01
1.797009+00 9.352939-01
1.914509+00 9.352759-01
1.920939+00 9.353249-01
1.947339+00 9.354069-01
1.863939+00 9.352259-01
1.991339+00 9.349919-01
1.997679+00 9.347469-01
1.914179+00 9.350109-01
1.931679+00 9.351949-01
1.948179+00 9.353619-01
1.964509+00 9.352509-01
1.991009+00 9.356199-01
1.997509+00 9.3599979-01
2.015939+00 9.353989-01
2.033179+00 9.350699-01
2.049679+00 9.39119E-01
2.06717E+00 9.349729-01
2.094509+00 9.346969-01
2.101939+00 9.345529-01
2.119339+00 9.390619-01
2.134839+00 9.347079-01
2.151339+00 9.347369-01
2.169679+00 9.344319-01
2.186179+00 9.342579-01
2.202509+00 9.342769-01
2.219009+00 9.342609-01
2.236909+00 9.340609-01
2.293939+00 9.338379-01
2.271179+00 9.339579-01
2.299679+00 9.341319-01
2.306009+00 9.340109-01
2.323339+00 9.340229-01
2.340939+00 9.336039-01
2.359179+00 9.336969-01
2.376509+90 9.336439-01
2.393939+00 9.335109-01
2.410339+90 9.332799-01
2.426939+00 9.233759-01
2.444179+00 9.332779-01
2.461679+00 9.331439-01
2.479009+00 9.331339-01
2.49733E+00 9.329099-01
2.514679+00 9.326359-01
2.531179+00 9.325339-01
2.547679+00 9.324299-01
2.564179+00 9.324749-01
2.591509+00 9.323619-01
2.599009+00 9.324499-01
2.6145009+00 5.325119-01
2.631939+00 0.322669-01
2.649339+00 0.323479-01
2.665939+00 0.323099-01
2.693179+00 9.325549-01
2.700509+00 9.324749-01
2.719009+00 9.324359-01
2.735339+00 9.329199-01
2.752679+00 9.325019-01
2.770179+90 9.323949-01
2.796679+00 9.324299-01
2.904009+00 9.324659-01
2.920909+00 9.323319-01
2.937939+00 9.324039-01
2.954339+00 9.323769-01
2.671679+00 9.323129-01
2.999179+00 9.322969-01
2.904679+00 9.322459-01
2.921179+00 9.322489-01
2.930509+00 9.322699-01
2.958009+00 9.321979-01
2.972509+00 9.322929-01
2.99900E+00 9.323099-01
3.005339+00 9.323619-01
3.022939+00 9.322599-01
3.041179+00 9.319949-01
3.059509+00 9.318379-01
3.079009+00 9.319039-01
3.092339+00 9.339679-01
3.109009+00 9.321229-01
3.125339+00 9.322299-01
3.142679+00 9.321779-01
3.159179*00 9.320919-01
3.177509+00 0.322029-03
3.194009+00 9.321779-01
3.212339+00 9.320529-01

2.272199-03 0.000009+00 0.000009+00
2.318019-03 0.000009+00 0.000009+00
2.297079-03 0.000009+00 0.000009+00
2.276269-03 0.000009+00 0.000009+00
2.292369-03 0.000009+00 0.00000E+00
2.229279-03 0.000009+00 0.000009+00
2.205239-03 0.000009+00 0.000009+00
2.199289-03 0.000009+00 0.000009+00
2.165639-03 0.000009+00 0.000009+00
2.201929-03 0.000009+00 0.000009+00
2.194719-03 0.000009+00 0.000009+00
2.162969-03 0.000009+00 0.000009+00
2.141359-03 0.000009+00 0.000009+00
2.120819-03 0.000009+00 0.000009+00
2.101739-03 0.000009+00 0.000009+00
2.089339-03 0.000009+00 0.000009+00
2.097319-03 0.000009+00 0.000009+00
2.077699-03 0.000009+00 0.000009+00
2.079619-03 0.000009+00 0.000009+00
2.064129-03 0.000009+00 0.000009+00
2.091939-03 0.000009+00 0.000009+00
2.038239-03 0.000009+00 0.000009+00
2.050699-03 0.000009+00 5.000009+00
2.060789-03 0.005000E+00 0.000009+00
2.117599-03 0.000009+00 0.000009+00
2.124559-03 0.000009+00 0.000009+00
2.106599-03 0.000009+00 0.000009+00
2.102949-03 0.000009+00 0.000009+00
2.092359-03 0.000009+00 0.000009+00
2.079509-03 0.000009+00 0.000009+00
2.123819-03 0.000009+00 0.000009+00
2.135529-03 0.000009+00 0.000009+00
2.117999-03 0.000009+00 0.000009+00
2.122569-03 0.000009+00 0.000009+00
2.112409-03 0.000009+00 0.000009+00
2.995379-03 0.000009+00 0.000009+00
2.079609-03 0.000009+00 0.000009+00
2.071779-03 0.000009+00 0.000009+00
2.067399-03 0.000009+00 0.000009+00
2.051279-03 0.000009+00 0.000009+00
2.053659-03 0.000009+00 0.000009+00
2.041399-03 0.000009+00 0.000009+00
2.025799-03 0.000009+00 0.000009+00
2.022339-03 0.000009+00 0.000009+00
2.009999-03 0.000009+00 0.000009+00
1.995559-03 0.000009+00 0.000009+00
1.985159-03 0.000009+00 0.000009+00
1.994119-03 0.000009+00 .0.00000E+00
1.971969-03 0.000009+00 0.000009+00
1.960099-03 0.000009+00 0.000009+00
1.959529-03 0.000009+00 0.000009+00
1.936579-03 0.000009+00 0.000009+00
1.950009-03 0.000009+00 0.000009+00
1.943969-03 0.000009+00 0.000009+00
1.932909-03 0.000009+00 0.000009+00
1.922349-03 0.000009+00 0.000009+00
1.509599-03 0.000009+00 0.000009+00
1.999939-03 0.000009+00 0.000009+00
1.999869-03 0.000009+00 0.000009+00
1.077119-03 0.000009+00 0.000009+00
1.890579-03 0.000009+00 0.000009+00
1.969799-03 0.000009+00 0.000009+00
1.957759-03 0.000009+00 0.000009+00
1.961679-03 0.000009+00 0.000009+00
1.951219-03 0.000009+00 0.000009+00
1.939559-03 0.000009+00 0.000009+00
1.867289-03 0.000009+00 0.00000E+00
1.982179-03 0.000009+00 0.000009+00
1.973909-03 0.000009+00 0.000009+00
1.862429-03 0.000009+00 0.000009+00
1.851049-03 0.000009+00 0.000009+00
1.944329-03 0.000009+00 0.000009+00
1.934299-03 0.000009+00 0.000009+00
1.923129-03 0.000009+00 0.000009+00
1.913039-03 0.009009+00 0.000009+00
1.802019-03 0.000009+00 0.000009+00
1.791789-03 0.000009+00 0.000009+00
1.790969-03 0.000009+00 0.000009+00
1.770399-03 0.000009+00 0.000009+00
1.761729-03 0.000009+50 0.000009+00
1.753969-03 0.000009+00 0.000009+00
1.743709-03 0.000009+00 0.000009+00
1.734299-03 0.000009+00 0.000009+00
1.727199-03 0.000009+00 0.000009+00
1.737559-03 0.000009+00 0.000009+00
1.734699-03 0.000009+00 0.000009+00
1.726019-03 0.000009+00 0.000009+00
1.716559-03 0.000009+00 0.000009+00
3.725779-03 0.000009+00 0.000009+00
1.71932E-03 0.000009+00 0.000009+00
1.710459-03 0.000009+00 0.000009+00
1.703129-03 0.000009+00 0.000009+00
1.697349-03 0.000009+00 0.000009+00
1.699199-03 0.000009+00 0.000009+00
1.693579-03 0.000009+00 0.000009+00
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186
187
188
189
190
191
192
193
194
195
196
197
199
199
200
201
202
203
204
205
206
207
208
209
210
2111
212
213
214
219
216
217
218
219
229
221
222
223
224
229
226
227
228
229
230
231
232
2233
234
230
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
2055
206
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
279
279
280

9.130166-01
9.292396-01
9.30232E-01
9.238896-01
9.26294E-01
9. 2558 2E-01
9.18807E-01
9.0 9692E-01
9.161766-01
9.171066-01
9. 0624 0E-01
9. 318 666E-01
8.98806E-01
9.673786E-01
9.218186E-01
9.658376-01
9.041286-01
9.42746E-01
9.069866-01
9.053456-01
9. 3345 7E-01
9.605066-01
9.13098E-01
9.03316E-01
8.967956-01
9.353306-01
9. 01380E-01
9.016216-01
9. 767336-61
9. 3145 06-01
9. 24 3196-01
9. 599 91E-01
9. 34 75 8-01
9.03956E-01
9. 2888 66-01
9. 2848 4E-01
9. 268410E-01
9.5 9803E-01
9. 5457 9E-01
9.05585E-01
9.450706-01
9.374936-01
9.48382E-01
9.403296-01
9.483856-01
8. 8904 0E-01
9. 659096-01
9. 748599E-01
9.167060-01
9.307896-01
9. 2043 2E-01
9. 266850E-01
9.935306-01
9.429016-01
9.49539E-01
9.51291E-01
9.350346-01
9.55411E-01
9. 26882E6-01
9. 2595 5E-01
9. 41014E6-01
9.19919E-01
8.981946-01
9.52413E-01
9. 4354 8E-01
9.10655E-01
9. 598 10E-01
9.16570E-01
9.18358E-01
9. 5009 5E-01
9.48913E-01
9. 48 633E-01
9.160916-01
9.467806-01
9. 010 64E6-01
9. 468954E6-01
9.662096-01
9. 0996899-01
9.357936-01
9. 454 68E-01
9. 620986-01
9.178316-01
9. 31804E6-01
9. 304 3 0-01
9. 498826-01
9.26082E-01
9.22410E-01
9.246746-01
9. 4115 16-01
9. 5897 9E-01
9.370746-01
9.142756-01
9.587546-01
9.038896-01
9.38855E-01

3. 2288 3E+00
3.24617E+00
3. 262 67E+00
3.280006+00
3. 2 985 0+00
3.31148 3E+00
3. 33317E6+00
3.349676+00
3.36600E+00
3.38350E+00
3. 4008 3E+00
3.41833E+00
3. 435677E+00
3. 45217E+00
3.469506+00
3. 48600E+00
3.503336+00
3.520836+00
3.538176+00
3. 554 67E+00
3.571176+00
3.588506+00
3.608006+00
3.624176+00
3.641767+00
3.658176+00
3.676336+00
3.69383E+00
3.723176+00
3.739506+00
3.757006+00
3.774336+00
3.793506+00
3.811836+00
3.828336+00
3. 84 6676+00
3.86400E+00
3.881506+00
3.899836+00
3. 91900E+00
3. 937336+00
3. 95383E+00
3.972176+00
3.988506+00
4.00883E+00
4.024336+00
4.041676+00
4 .059006+00
4 .077336+00
4 .09383E+00
4.111176+00
4.128676+00
4.14517E+00
4.163336+00
4.18083E+00
4.199176+00
4.216506+00
4 .233006+00
4 .250336+00
4.26783E+00
4.284176+00
4 .300676+00
4.319006+00
4.33650E+00
4.353836+00
4 .373056+00
4.390506+00
4.407836+00
4.425176+00
4.44 1676+00
4.459176+00
4.478336+00
4.496676+00
4.517767+00
4.54233E+00
4.562506+00
4 .580006+00
4.598176+00
4.814767+00
4.632176+00
4.84950E+00
4 .666836+00
4.884336+00
4.703506+00
4 .720006+00
4.739176+00
4.756676+00
4.773176+00
4.79050E+00
4.807006+00
4.824 33E+00
4.841676+00
4.657336+00
4.87567E+00
4.89300E+00

9.319486-01
9.319336-01
9.319246-01
9.318816-01
9.318526-01
6.318186-01
9.317506-01
9.3 1634E-01
9.315546-01
9. 3147 9E-01
9.313496-01
9.3 13526-01
9. 311886E-01
9.313696-01
9.313216-01
9.314936-01
9.31356E-01
9. 314 136-01
9. 3129 2E-01
9. 31164E6-01
9. 3117 5E-01
9. 313 18E-01
9. 3123 06-01
9. 3109 5E-01
9. 3093 0E-01
9. 3095 1E-01
9.308106-01
9. 3067 2E-01
9.30889E-01
9.30892E-01
9.308161-01
9.30997E-01
9.310146-01
9.308906-01
9.308806-01
9.30870E-01
9. 3084 9E-01
9.309806-01
9.310876-01
9.3 0972E-01
9.310356-01
9.310646-01
9. 3114 06-01
9.31181E-01

9. 312586E-01
9.310726-01
9.312246-01
9.314116-01
9.313486-01
9. 3134 66-01
9.312996-01
9.312796-01
9.315436-01
9.315916-01
9.316666-01
9. 3174 96-01
9.217862-01
9. 318600E-01
9. 3184 0E-01
9. 31816E-01
9. 3185 3E-01
9.31805E-01
9.316060-01
9. 3174 4E-01
9.317916-01
9.317076-01
9. 31819E-01
9.317586-01
9.317056-01
9.317786-01
9.31837E-01
9.319036-01
9. 3184 16-01
9.31900E-01
9.31780E-01
9.31839E-01
9.319716-01
9.318876-01
9.319016-01
9.319536-01
9.320676-01
9.320136-01
9.32012E-01
9.32040E-01
9. 321086E-01
9.32084E-01
9.32048E-01
9.32021E-01
9.32054E-01
9.32153E-01
9.32171E-01
9.321086-01
9.322026-01
9. 3210 0E-01
9.32125E-01

1.677596-03
1.868566-03
1.659596-03
1.851256-03
1.64271E-03
1.634346-03
1.627156-03
1. 62273E-03
1.61626E-03
1.809606-03
1.806566-03
1.598306-03
1.598776-03
1.801216-03
1.593836-03
1.595106-03
1.59299E-03
1.586066-03
1.58281E-03
1.58018E-03
1.572456-03
1.571296-03
1.56514E-03
1.564386-03
1.565556-03
1.558186-03
1 .557136-03
1.555896-03
1.5683706-03
1. 556835E-03
1. 549386E-03
1. 54 807E-03
1.540996-03
1. 538 9 3-03
1. 5318 8E-03
1. 524 9 1-03
1.51810E-03
1. 5168 86-03
1.513776-03
1.511306-03
1. 505 8 5-03
1. 4994 2E-03
1.4 94746-03
1.488696-03
1. 484086E-03
1.4 8903E-03
1. 490256-03
1.4 95626-03
1.4 9050E-03

1.484096-03
1.47847E-03
1.472306-03
1.489596-03
1.48406E-03
1.47974E-03
1. 475826-03
1. 469726-03
1. 466906-03
1.48097E-03
1. 45514E-03
1.4 49 666E-03
1. 44 4556-03
1. 4459 3E-03
1.442516-03
1. 4374 76-03
1.43420E-03
1.432876-03
1. 4 264 4-03
1.423786-03
1. 4159986-03
1.4 1563E-03
1. 41161E-03
1. 4074 46-03
1. 403186-03
1. 4028 16-03
1.398616-03
1. 39 94 8-03
1.396565-03
1.391396-03
1.38705E-03
1.386506-03
1.382306-03
1.377096-03
1 .372216-03
1.368706-03
1. 363786-03
1.359206-03
1. 3544 4E-03
1.34987E-03
1.34853E-03
1.34372E-03
1.340406-03
1 .33502E-03
1.33809E-03
1.333496-03

0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0. 00000E+00
0. 000006+00
0. 000006+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 000006+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.00000E+00
0. 00000E+00
0. 00000E+00
0. 00 00 06+00
0. 00000E+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0. 00000E+00
0.000006+00
0.000006+00
0. 000006+00
0. 00000E+00
0. 00000E+00
0.000006+00
0.000056+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00001E+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0.000006+00
0.00000E+00

0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 000006+00
0. 00000E+00
0. 00000E+00
0. 000006+00
0.000006+00

0.000006+00
0.00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0. 00000E+00
0. 00000E+00
0.000006+00
0. 00000E+00
0.000006+00
0. 00000E+00
0.000006+00
0.000006+00

0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0. 00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0. 00000E+00
0.000006+00

0.000006+00
0.000006+00
0.000006+00

0. 00000E+00
0. 000006+00
0. 00000E+00
0.000006+00
0.000006+00
0. 000006+00
0. 00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0. 00000E+00
0. 00000E+00
0. 000006+00
0. 000006+00
0.000006+00
0. 000006+00
0.000006+00
0. 00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00

0

0
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281 9.432888-01 4.912178+00 9.321658-01 1.329318-03 0.000008+00 0.00000E+00
282 9.200218-01 4.932338+00 9.321218-01 1.32528E-03 0.000008+00 0.000008+00
283 9.267518-01 4.850678+00 8.321028-01 1.320878-03 0.000008+00 0.000008+00
284 9.002118-01 4.969008+00 9.319898-01 1.320838-03 0.000008+00 0.00000E+80
285 8.014428-01 4.988338+00 9.318818-01 1.320578-03 0.000008+00 0.000008+800
288 8.018188-01 5.002838+00 9.31774E-0l 1.320228-03 0.000008+00 0.000008+900
287 8.418788-01 5.02033E+00 8.318108-01 1.316078-03 0.000008+00 0.000008+00
288 8.358638-01 5.037878+00 8.318248-01 1.31154E-03 0.000008+00 0.000008+00
289 9.115478-01 5.058008+00 9.317548-01 1.308878-03 .OOOOO0E+00 0.080008+800
280 8.292718-01 5.07250E+00 8.317458-01 1.384348-03 0.00000E+00 0.00000E+80
281 9.588208-01 5.088838+00 8.318388-01 1.303228-03 0.000008+00 0.000008+00
202 8.882018-01 0.105338+00 9.3198E8-01 1.304118-03 0.0O00088+00 0.000008+00
283 8.287588-01 5.123878+00 8.318408-01 1.289758-03 0.000008+00 0.000008+00
284 9.088288-01 5.140178+00 8.318808-01 0.297748-03 0.000008+00 0.000008+00
285 9.303548-01 5.158678+00 8.318558-01 1.283328-03 0.000008+00 0.000008+00
288 9.452488-01 5.174008+00 8.319008-01 1.289728-03 0.00000E+00 0.000008+00
297 8.995888-01 5.191508+00 9.317818-01 1.2898998-03 0.000008+00 0.000008+00
288 8.420838-01 5.208838+00 9.318288-01 1.288108-03 0.0O00008+00 0.000008+00
288 8.318828-01 5.225338+00 8.318288-01 1.281788-03 0.O000008+00 0.000008+00
300 8.318848-01 5.243878+00 8.318258-01 1.27745E-03 0.000008+00 0.000008+00
301 9.540738-01 5.280178+00 9.319008-01 1.275348-03 0.0O00008+00 0.000008+00
302 9.46381E-01 5.278338+00 8.319488-01 1.272008-03 0.000008+00 0.000008+00
303 9.588388-01 5.294008+00 9.320318-01 1.270468-03 0.000008+00 0.000008+00

8850 MESSAGE NUMBSER K5-123 EXECUTION TERM4INATED DUE TO COMPLETION OF THE SPECIFIED NUMBEE OF GENERATIONS.
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L1OT ANALYSIS; EXXON 15X15(W) ASSEMBLY; WATER IN GAP

LIFETIME 1.01160E-04 + OR - 3.16687E-07 GENERATION TIME = 3.72912E-05 +

NU SAR = 2.43654E+00 + OR - 9.54075E-05 AVERAGE FISSION GROUP =2.24639E+0l +
ENERGY(EV) OF TNE AVERAGE LETNARGY CAUSING FISSION =1.62849E-01 +

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

3 0.93197 4

4 0.932010

5 0.93197

6 0.93191 4

7 0.931698

8 0.93174

9 0.93177 4

10 0.93174 A

11 0.93154

12 0.93157 A

17 0.93146 A

22 0.931398

27 0.93150 A

31 0.93134

37 0.93127

42 0.93133 A

47 0.93101 A

52 0.93107

17 0.93092 A

62 0.93092

67 0.93092 A

72 0.93084 A

77 0.93077

62 0.93094

97 0.93064 A

92 0.93003

DEVIAT0O•

- OR - 0.00127

- OR - 1.00128

+ OR - 0.00128

+ OR - 0.00128

* OR - 0.00129

- OR - 0.00129

- OR - 0.00129

- OR - 0.00129

- OR - 0.001229

+ OR - 0.00129

+ OR - 0.00130

+ OR - 0.00131

- OR - 0.00132

+OR - 0.00134

- OR - 0.00137

+ OR - 0.00137

- OR - 0.00137

+ OR - 0.00139

+ OR - 0.00140

- OR - 0.00142

- OR - 0.00141

- ON - 0.00144

+ OR - 0.00146

+ OR - 0.00148

+ OR - 0.00150

+ OR - 0.00151

67 PER CENT
N CONFIDENCE INTERVAL

0.93070 TO 0.93324

0.93072 TO 0.93329

0.93069 TO 0.93325

0.93063 TO 1.93320

0.93059 TO 0.93317

0.93946 TO 0.93303

0.93049 TO 0.93306

0.93045 TO 0.93303

0.93026 TO 0.93293

0.93026 TO 0.93296

0.93016 TO 0.93276

0.93007 TO 0.93266

0.93017 TO 0.93292

0.92999 TO 1.93268

0.92990 TO 0.93263

0.92996 TO 0.93270

0.92964 TO 0.93236

0.92969 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
CONFIUENCE INTERVAL

0.92942 TO 0.93492

0.92945 TO 0.93455

0.92941 TO 1.93453

1.92934 TO 0.93449

0.93931 TO 0.93446

0.92917 TO 0.93431

0.92919 TO 0.93435

0.92919 TO 0.93433

0.92998 TO 0.93411

0.92900 TO 0.93414

0.92960 TO 0.93406

0.92676 TO 0.93399

0.92995 TO 0.93414

0.92965 TO 0.93402

0.92954 TO 0.93400

0.92956 TO 0.93408

0.92626 TO 0.93375

0.92929 TO 0.93396

0.92911 TO 0.93372

0.92607 TO 0.93376

0.92900 TO 0.93364

0.92796 TO 0.93371

0.92766 TO 0.91369

0.92797 TO 0.93390

0.92765 TO 0.93364

0.92760 TO 0.93396

OR - 9.47620E-08
OR - 5.71557E-03
OR - 7.87513E-04

99 PER CENT
CONFIDENCE INTERVAL

0.92915 TO 0.93579

0.92917 TO 0.93563

0.92612 TO 0.93561

0.92906 TO 0.93976

0.92602 TO 0.93575

0.92769 TO 0.93960

0.92790 TO 0.93564

0.92796 TO 0.93562

0.92770 TO 0.93539

0.92771 TO 0.93543

0.92755 TO 0.93936

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

0.92699 TO 0.93512

0.92690 TO 0.93925

0.92671 TO 0.93512

0.92665 TO 0.93519

0.92699 TO 0.93505

0.92653 TO 0.93514

0.92000 TO 0.93514

0.92649 TO 0.93530

0.93615 TO 0.93513

0.92629 TO 0.93537

NUMBER OF
HISTORIES

300000

299000

299000

297000

296000

295000

294000

293000

292000

291000

296000

291000

276000

271000

266000

261000

256000

251000

246000

241000

236000

231000

226000

221000

216000

211000

NAC International 6.6.1-48



NAC-LWT Cask SAR
Revision 44

August 2015

LWT ANALLYSIS; EXXON 15XI5 (W) ASSEMOBLy; WATER IN GAP

NO. OF INITIAL
GENERATIONS

SKIPPED

97

102

107

112

117

122

127

132

137

142

147

152

157

102

167

172

177

182

187

192

197

202

207

212

217

222

227

AVERAGE
K-EFFECTIVE DEVIATION

0.93060 + OR - 0.00155

0.93041 + OR - 0.00156

0.93847 + OR - 0.00159

0.93918 + OR - 0.00161

0.93012 + OR - 0.00158

0.93026 + OR - 0.00156

0.93045 + OR - 0.00159

0.93053 + OR - 0.00161

0.93083 + OR - 0.00164

0.93107 + OR - 0.00168

0.83162 + OR - 0.00170

0.93172 + OR - 0.00173

0.93120 + OR - 0.00172

0.93169 + OR - 0.00173

0.93177 + OR - 0.00179

0.93167 + OR - 0.00185

0.93221 + OR - 0.00187

0.93194 + OR - 0.00190

0.93219 + OR - 0.00195

0.93251 + OR - 0.00204

0.93328 + OR - 0.00210

0.93337 + OR - 0.00210

0.93295 + OR - 0.00215

0.83485 + OR - 0.00216

0.83462 + OR - 0.00218

0.93524 + OR - 0.00228

0.93489 + OR - 0.00235

67 PER CENT
CONFIDENCE INTERVAL

0.92906 TO 0.91219

0.92885 TO 0.93107

0.92887 TO 0.93206

0.92857 TO 0.93179

0.92894 TO 0.83170

0.92870 TO 0.93182

0.92886 TO 0.93204

0.92892 TO 9.92213

0.92918 TO 0.93247

0.92940 TO 0.93275

0.92992 TO 0.93331

0.92999 TO 0.93344

0.92948 TO 0.93291

0.82996 TO 0.93342

0.92998 TO 0.93356

0.92982 TO 0.93392

0.93034 TO 0.93408

0.93004 TO 0.93384

0.93123 TO 0.93414

0.93048 TO 0.93455

0.93118 TO 0.93538

0.93127 TO 0.93947

0.93140 TO 0.91970

0.93268 TO 0.93701

0.93244 TO 0.93679

0.93296 TO 0.93712

0.93254 TO 0.93725

99 PER CENT
CONFIDENCE INTERVAL

0.92751 TO 0.03370

0.02729 TO 0.93353

0.92728 TO 0.93365

0.92095 TO 0.93340

0.92696 TO 0.93328

0.92714 TO 0.93337

0.92727 TO 0.93362

0.82731 TO 0.93374

1.92754 TO 0.93412

0.92772 TO 0.93443

0.92023 TO 0.93501

0.92826 TO 0.93517

0.92776 TO 0.93463

0.82823 TO 0.93919

0.92819 TO 0.93535

0.92797 TO 0.39337

0.92847 TO 0.935995

0.92815 TO 0.93574

0.92828 TO 0.93610

0.92044 TO 0.93658

0.92909 TO 0.93747

0.92817 TO 0.93758

0.92925 TO 0.93785

0.93092 TO 0.93917

0.93028 TO 0.93897

0.93060 TO 0.93979

0.93018 TO 0.93960

99 PER CENT NONqBER OF
CONFIDENCE INTERVAL NISTORSES

0.92596 TO 0.93524 206000

0.92573 TO 0.93509 201000

0.92569 TO 0.93524 196000

0.92534 TO 0.93501 191000

0.92538 TO 0.93486 188000

0.92558 TO 0.93493 181000

0.92568 TO 0.93021 176000

0.92571 TO 0.93934 171000

0.92590 TO 0.83578 168000

0.92604 TO 0.93610 161000

0.92653 TO 0.93671 156001

0.92653 TO 0.93690 191000

0.92609 TO 0.93634 146000

0.92650 TO 0.93689 141000

0.92640 TO 0.93714 136000

0.92612 TO 0.93722 131000

0.92680 TO 0.83782 126000

0.92625 TO 0.93763 121000

0.92632 TO 0.93809 116000

0.92640 TO 0.93002 111000

0.92699 TO 0.93957 106000

0.92707 TO 0.93966 l01G0G

0.92710 TO 0.94000 96000

0.92836 TO 0.94133 91000

0.92808 TO 0.94115 86000

0.92841 TO 0.94207 81000

0.92783 TO 0.94190 76000

0
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LWT ANALYSIS; EXXON 15X1S(W) ASSEMBLY; WATER IN GAP

NO. OF INITIAL
GENERATIONS

SKI PPED

232

237

242

247

252

257

262

267

272

277

282

267

292

297

AVERAGE
K-EFFECTIVE

0.93465

0.93471

G.93309

0.93302

0.93307

0.93274

0.93241

0.93216

0.93188

0.93124

0.93083

0.93596

0.93396

0.94392

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00236 0.93227 TO 0.937G3

- 0.00246 0.93225 TO 0.93717

- 0.10244 0.93065 TO 0.93553

- 0.00261 0.93043 TO 0.93563

- 0.00265 0.93042 TO 0.93572

- 0.00264 0.92990 TO 0.93559

- 0.00291 0.92990 TO 0.93532

- 0.00310 0.92906 TO 0.93025

- 0.00353 0.92936 TO 0.93541

- 0.00399 0.92724 TO 0.93523

- 0.00450 0.92632 TO 0.53533

- 0.90470 0.93126 TO 0.94066

- 0.90537 0.92959 TO 0.93933

- 0.00437 0.93945 TO 0.94820

95 PER CENT
CONFI DENCE INTERVAL

0.92989 TO 0.93940

0.92979 TO 0.93962

0.92823 TO 0.93796

0.92761 TO 0.93924

0.92777 TO 0.93836

0.92706 TO 0.93941

0.92660 TO 0.93922

0.92597 TO 0.93635

0.92493 TO 0.93994

0.92325 TO 0.93922

0.92192 TO 0.93983

0.92656 TO 0.94536

0.92322 TO 0.94470

0.93506 TO 0.95257

99 PER CENT NUMB4ER OF
CONFIDENCE INTERVAL NISTORIES

0.92751 TO 0.94178

0.92733 TO 0.94208

0.92577 TO 0.94049

0.92520 TO 0.94084

0.92513 TO 0.94101

0.92423 TO 0.94125

0.92309 TO 0.94113

0.92287 TO 0.94144

0.92130 TO 0.94246

0.90926 TO 0.94321

0.91732 TO 0.94433

0.92186 TO 0.95005

0.91785 TO 0.95007

0.93070 TO 0.95694

71000

66000

61000

05000

51000

46000

41000

36000

31000

26000

21000

16000

11000

6000

0
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LNT ANALYSIS; EXXON lSXI5(W) ASSEMBLY; WATER SN GAP

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF = 0.9320 + ON - 0.0013 WHICH OCCURS FOR 303 GENERATIONS RUN.
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iiI * I II * 5
05 II * 0

i I * I
95+I * I

i I * I
I II * I

II * I
10+ I * I

i0 +I * I
r I * I
I I * I
I I5 * I

10+ I *

105+ * I

I I - I
I II * I

1 1 0 I I * I

.1 I *
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i * I
I I * 5
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I I * I
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i I * I

130 + I * I
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SIn * i
i Ii * I
i iI * I
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I I I II
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iI I* I

II V* I

II Ix I

SI V* I

160 + I V I

I V* I
SI 1* I
SI 1* I

I I ] I
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II I* I
II I* I

0 1* I
570 + I V I

SI 1* I
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SI '0I
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O I
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NAC International 6.6.1-52



NAC-LWT Cask SAR
Revision 44

190 +
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285 +

290 +
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LWT ANALYSIS; EXXON 15XI5(W0) ASSEMBLY; WATER IN GAP

GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT
FRACTION DEVIATION DEVIATION

1 0.0044 4.12382E-03 2.2144 2.31596E-53 1.7429

2 0.0180 1.67539E-52 0.6733 8.45488E-03 0.5753

3 0.0200 1.86620E-02 0.5834 7.76219E-03 0.5667

4 0.0084 7.85246E-03 0.7543 3.7S926E-S3 0.7213

5 0.0026 2.427G4E-03 0.5530 2.56147E-53 0.4791

6 0.0023 2.15423E-03 0.4075 4.32427E-03 0.3424

7 0.0023 2.11604E-03 0.4532 4.88679E-53 0.3662

8 0.0023 2.14614E-03 0.5018 7.24848E-53 0.4245

8 0.0031 2.89714E-53 0.5196 1.12585E-02 0.4242

10 0.0067 6.25759E-03 0.5651 1.73425E-02 0.4456

11 0.0140 1.35250E-02 0.5315 2.80004E-02 0.4400

12 0.0164 1.71878E-02 0.6059 2.98291E-02 0.5484

13 0.0170 1.58165E-S2 0.6547 2.97315E-02 0.5616

14 0.0134 1.25288E-02 0.6097 4.23690E-02 0.5109

15 0.0030 2.76823E-03 1.0342 8.78912E-03 0.8033

16 0.0021 1.92938E-03 1.3874 5.29241E-03 0.8411

17 0.0032 2.97248E-03 1.6548 3.72679E-03 1.1017

18 0.0042 3.85071E-03 1.9001 3.84560E-03 1.2468

19 0.0051 4.79233E-03 1.2874 6.01308E-03 0.8243

20 0.0216 2.01376E-02 0.8603 2.36640E-02 0.5959

21 0.0118 1.10782E-02 1.2904 1.04705E-02 0.8036

22 0.0288 2.69181E-02 0.8348 2.43475E-02 0.6607

21 0.1036 9.65819E-02 0.4601 9.35088E-52 0.3275

24 0.2105 1.971400-01 0.3347 1.90608E-01 0.1093

20 0.1819 1.69493E-01 0.3884 1.63260E-01 0.2226

26 0.2191 l.04213E-01 0.3708 2.00778E-51 0.2281

27 0.0709 6.60369E-02 0.6882 6.745620-02 0.4170

SYSTEM TOTAL = 9.31971E-01 0.1366 1.00153E+00 0.0446

ELAPSED TIME 5.28483 MINUTES

RANDOM NUMBER= 9A242D7225

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

9.65822E-06 57.6063

0.000000+D0 0.0000

0OOOO00E+00 0.0000

0.I0000E+00 0.0000

S.OOOOSE+00 0.0000

0.000000+00 0.0000

0.000000E+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

8.628060-07 100.0000

1.50655E-06 100.0000

0.000000+00 0.0000

1.210760-05 48.1045
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LWT ANqALYSTS; EXXON 15XI5 (W) ASSEMBLY; WATER TN GAP 0
0.8694 TO
0.8820 TO
0.8947 TO
0.9073 TO
0.92OS TO
0.9326 TO
0.9453 TO
0.9579 TO
0.9708 TO
0.9832 TO
0.9859 TO

0.8994 TO
0.8820 TO
0.8847 TO
0.9073 TO
0.9200 TO
0.9328 TO
0.9453 TO
0.9579 TO
0.9708 TO
0.9833 TO
0.9959 TO

0.8894 TO
0.8820 TO
0.8947 TO
0.9073 TO
0.9200 TO
0.9328 TO
0.9453 TO
0.9879 TO
0.9708 TO
0.9832 TO
0.9959 TO

0.8694 TO
0.8820 TO
0.8947 TO
0.9073 TO
0.9200 TO
0.9326 TO
0.9493 TO
0.9579 TO
0.9708 TO
0.9932 TO
0.9959 TO

0.8920
0.9947
0. 9073
0.90200
0.9328
0.9453
0.9579
0.9708
0.9832
0.9959
1.0095

0.89820
0. 9947
0.9073
0.9200
0. 9328
0.9453
0.957 9
0. 9708
0. 9932
0.99599
1.0095

0.9820
0.8947
0.9073
0.9200
0.9328
0.9493
0.9579
0.9706
0.9932
0.9959
1.0085

0.8820
0.8947
0.9073
0.9200
0.9326
0.9453
0.9579
0.9706
0.9832
0.9959
1.0085

FREQUENCY FOR GENERATIONS 4 TO 303

FRQENYFO*ENRTIN*7*O 0

FREQUENCY*FOR GENERATIONS*154 TO*303

FREQUENCY FOR GENERATIONS 229 TO 303

CONGRATULATTONS! IOU HAVE SUCCESSFULLY TRAVERSED TNE PERILOUS PATH THROUGN REHO V IN 5.20483 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 DRIVER - 95/01/29 - 09:06:37)
MODULE CSAS25 WILL BE CALLED

LWT ANALYSIS; W17x170OFA ASSEMBLY; NO WATER SB SAP
27GROUPNDF4 LAYTICECELL
002 1 0.95 293.0 92235 3.5 92238 96.5 END
ZR 2 1.0 293.0 END
920 3 1.000 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB 6 1.0 293.0 END
920 7 1.0 293.0 END
620 8 1lIE-2I 293.0 END
920 0 1.0E-20 293.0 END
END COMP
SOUANE2ITCH 1.2599 0.7844 1 3 0.9144 2 0.9002 9 END
LWT ANALYSIS; W17x170OFA ASSEMBLY; ND WATER IN GAP
READ PARRAM RUS4=YES PLT=ND YTME=5000 GEN=353 RND= 920=1000 END PAR.AI

READ GEOM
UNIT 1
COM= 'FUEL PIN CELL - WITH 920'
CYLINDER 1 1 0.3922 22192.99

CYLINDER 9 1 0.4001 22192.99

CYLINDER 2 1 0.4572 22192.99

CUBOID 3 1 420.6299 22192.99
UNIT 2
COM= 'WATER ROD CELL - WITH 920'
CYLINDER 3 1 0.5715 22162.99

CYLINDER 2 1 0.6121 22192.99

CUBOID 3 1 420.6299 22192.99

GLOBAL UNIT 9
ARRAY 1 -10.7083 -10.7063 -192.90
CUBOID 3 1 4211.2776 22192.99

CYLINDER 4 1 16.991 22192.99
CYLINDER 3 1 16.9963 22192.99
CYLINDER 0 1 19.9913 22182.99
CYLINDER 6 1 33.4963 22192.99

CYLINDER 5 1 36.5443 22192.99

CYLINDER 7 1 49.2443 22192.99
CYLINDER 5 1 49.9539 212.48 -292.16
CYLINDER 6 1 49.9539 212.49 -199.79
CYLINDER 5 1 49.9539 212.49 -209.67
109020 8 1 4291.0000 243.00 -240.00
END 06DM

READ ARRAY
ARA=1 NUE=17 NUY=17 NUZ=1 FILL

34R1
5HI 2 2Rl 2 261 2 5RI

3R1 2 961 2 3R1
17R1

201 2 261 2 2R1 2 2R1 2 265 2 2R1
34RI

2Rl 2 lBS 2 2R1 2 2R1 2 2R1 2 261
3461

2R1 2 2R1 2 2R1 2 2RI 2 261 2 261
1761

361 2 962 2 3R1
563 2 261 2 2R1 2 561

34RI

END FILL
END ARRAY
READ BOUNDS ZFC=VAC YXIF=VAC END BOUNDS
END DATA

SECONDARY MODULE 000009 WAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TINE USED 1.26 (SECONDS).

SECONDARY MODULE 000002 WAS BEEN CALLED.

MODULE 000002 00 FINISNED. COMPLETION CODE 0. CPU TIME USED 13.24 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 607.64 (SECONDS).

MODULE CIA2S2 IS FINISBED. COMPLETION CODE 0. CPU TIME USED 626.15 (SECONDS(.
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***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3 **

***** PROGRAM: CSAS***

*** CREATION DATE: 03/08/96***

***** VOLUME: ENS **

***** LIBRARY: G:\SCALE43\WIN_NT\EXE***

*** PRODUCTION CODE: CSAS***

***** VERSION: 3.1***

***** JOBNANE: SCALE-PC **

*** DATE OP EXECUTION: 07/23/98 **

*** TIME OP EXECUTION: 09:27:16 **
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LET ANALYSTS; WI7X170OFA ASSEMBLY; NO WATER IN GAP

**•PROBLEM PAROAMETERS •**

LIB 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC S COMPOSITION SPECIFICATIONS
lZM 4 MATERIAL TONES
GE LATTICECELL GEOMETRY
MORE 5 0/1 00 NOT READ/READ OPTIONAL PAR.AMETER DATA
MSLN I FUEL SOLUTIONS

**** PROBLEM COMPOSITION DESCRIPTION ***

SC U02 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.9500 VOLUME FRACTION
RUIN 10.9600 TNEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

92000 1.00 ATOM/MOLECULE
92235 3.500 WT%
92238 90.500 NT%

9010 2.00 ATOMS/MOLECULE

END

SC SR STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTN 6.4900 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40000 1.00 ATOM/MOLECULE
END

IC N20 STANDARD COMPOSITION
MX 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
RUIN 0.9982 TNEOREIICAL. DENSITY
MEL 2 NO. ELEMENTS
ICP 1 0/1 MIETURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
MX 4 MIXTURE MO.
VF 1.0000 VOLUME FRACTION
ROTN 2.7020 THEORETICAL DENSITY
MEL 1 MO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

13027 1.00 ATOM/MOLECULE
END

SC 11304 STANDARD COMPOSITION
MX 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTS 7.9200 THEORETICAL DENSITY
MEL 4 NO. ELEMENTS
IcP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

24304 19.000 NT%

25055 2.100 MI%
26304 69.500 NT%

20304 9.500 MIS
END

SC PB STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF 1.0100 VOLUME FRACTION
RUIN 11.3440 TNEORETICAL DENSITY
MEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

92000 1.00 ATOM/MOLECULE

END

SC 020 STANDARD COMPOSITION
MIX 7 MIXTURE NO.
VF 1.0010 VOLUME FRACTION
RUIN 0.9982 THEORETICAL DENSITY
MEL 2 NO. ELEMENTS
ICP 1 0/1 MIETURE/COMPOUND
TEMP 293.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
9016 1.00 ATOM/MOLECULE

ENI

SC N20 STANDARD COMPOSITION
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MX 8 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.9082 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC N20 STAN0DARD COMPOSITION
MX 9 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/i MIXTURE/COMPOUND

TEMP 293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

***PROBLEM GEOMXTRY***

CTP SQUAREPITCH CELL TYPE
PITCH 1.2598 CM CENTER TO CENTER SPACING
FUELOD 0.7844 CM FURL DIAMETER OR SLAB THICIGIESS

MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.9144 CM CLAD OUTER DIAMETER
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 1 IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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*4******** •*••*******•***** **** *•••**** ***•**••***••* •*•LWT AANLYSTS; W17X17 OPA ASSEMBLY; NO WATER IN GAP 0**'
** ****** DATA LIBRARY INFORMATION ****** ***

.4. UNIT VOLUME 4.**
* * NUMBER DATA SET WNAE NAME UNIT FUNCTION * **

BA 8 G;\scale43\DATAI.IB\FT89F0G1 STANDARD COMPOSITION LIBRARY **

54 2 G;\scaLe43\DATA•IB\FTB2F001 CROSS SECTION LIBRA•RY 4

11 I D:\PROJECTS\BUS5-C~I\pwrfinl2\S7NXIlM\FTIIF00 SNORT CROSS SECTION LIBRARY **

*4* NO D:\PROJECTS\BU85-C-lkpwrfinO2\I7NXIM\FT90F00 INPUT DATA DIRECT ACCESS**

.. STANDARD COMPOSITION LIBRARKY DATA **

*4* UNIT NUMBER : AS 4**

**DATASET NAME :G:\scale43\DATALIB\FT89F001 4**

*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY**
*4* 637 STANDARD COMPOSITIONS, 490 NUJCLIDES*.

*** ~90 ELEMENTS WITH VAR•IABLE ISOTOPIC DISTABUTIONS.**

**CREATION DATE: 6/30/95 *4*

**CROSS SECTION LIBRARY DATA *4*

*4* UNIT NUMBER ; 824.

*** ~DATASET NAME ; G;\scale43\DATA=LIN\FT82F001**

*4* LIBRARY TITLE; SCALE 4.2 - 17 GROUP NEUTRON GROUP LIBRARY*.

.*BASED ON ENDF-B VERSION 4 DATA 0*
**COMPILED FOR NRC 1/27/89 ***

*4.* LAST UPDATED 08/12/94 *.
***L.M.PETRIE - ORNL**

* * * * DTARERNGCOPET * * *

I.... ID'S WERE USED PEFREPAREAING T K END VINU DATA ....

..... S IONS MERE USED LOADING TWE MEND V DA°J•TA RDT ....

..... S ID'S MERE USED LOADING THE DATA ....

..... S SO'S MERE USED CNECMING TWE REND V GEOMETRY DATA ....
*4*RESTART DATA WAS BEEN WRITTEN ON UNIT 95 4*4

..... S SO'S MERE USED WRITING TWE MENO V - CIAS DATA ....

I.... ID'S MERE USED PROCESSING CSAS INPUT DATA ....

CONTROL MODULE CASAS2 IS COMPLETE.

0
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SSSSSSSSSSS CCCCCCCCCCC BABABA Lb EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC ABBBBB LL EEEEEEEEEEEEE PPPPPPP CCCCCCCCCCCCC
SI SS CC CC BA BA LL BE PP PP CC CC
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***** ~PROGRAM VERIPICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3 * *

***** PROGRAM: 000009***

*** CREATION DATE: 03/08/96** *

***** VOLUME: END **

***** LIBRARY: G:\SCAIE43\NIN_NT\EXE***

*** PRODUCTION CODE: KENOVA***

***** VERSION: 3.1** *

***** JOBNAME: SCALE-PC***

* ** DATE OP EXECUTION: 07/23/98 * *

*** TIME OP EXECUTION: 09:27:33***
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**LNT ANALYSIS; W17X170OFA ASSEMBLY; NO WATER IN GAP **

*** ****** ~NU!MERIC PARAMETERS *** *

***TME MAXIMUM PROBLEM TIME (MIN) *** *

**TBA TIME PER GENERATION (MIN) 0.50 *

**GEN NUMBER OF GENERATIONS 3031*

* ** MPG NUMBER PER GENERATION 1005 **

**NSK NUMBER OF GENERATIONS TO BE SKIPPED 3**

* ** BEG BEGINNING GENERATION NUrMBER 1**

**RES GENERATIONS BETWEEN CHECKPOINTS S *

*** NOD NUMBER OF EXTRA 1-U CROSS SECTIONS 1 **

**NBK NEUTRON BANE SIZE 1025**

**XNB EXTRA POSITIONS SN NEUTRON BANE 0 *

**NFB FISSION BANK SIZE 1000 *

**XFB EXTRA POSITIONS IN FISSION BANK 0 *

N* TA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000 *

**WTH WEIGHT NIGN FOR SPLITTING 3.000GS*

M* TL HEIGHT LOW FOR RUSSIAN ROULETTE 0.3333 *

**RND STARTING RANDOM NUMBER BBB27SGG1000

* BBS NUMBER OF D.A. BLOCKS ON UNIT B 200**

**NLB LENGTN OF D.A. BLOCKS ON UNIT B 512 *

**ADJ MOOR OF CALCULATSON FORWARD **

**INPUT DATA WRITTEN ON RESTART UNIT NO**

0* ** BINARY DATA INTERFACE YES * **
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* ** LWT ANALYSTS; W17X170OFA ASSEMBLY; NO HATER IN GAP * **

*** ****** ~LOGICAL PALRAMETERS *** *

RUN

FLX

SMU.

MEU

CRU

MEN

CKN

nMH

NNL

AXT

XIS

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MU3LTIPLICATION

COMPOTE MATRIX R-EFF BY UNIT NUMBER

COMPUTE COFACTOR R-EFF BY UNIT NUMBER

PRINT FITS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY NILE NUMBER

COMPUTE COFACTOR R-EFF BY HOLE NUMBER

PRINT FIST PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT l-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBANILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YET

NI

NO

NI

NI

NI

NO

NO

NO

NI

ND

NO

NO

ND

NO

NO

PLT

FIN

NUB

MKP

CRP

FMP

MKA

CKA

NMA

HAL

FAR

GAS

FAX

PWT

PGM

BUG

TARK

PLOT PICTURE MAP(S) NO *

COMPUTE FISSION DENSITIES NO ** *

COMPUTE NO-BAR & AVG FISSION GROUP YET ***

COMPUTE MATRIX R-EFF BY UNIT LOCATION NI **

COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO * **

PRINT FIST PROD MATRIX BY UNIT LOCATION NO * **

COMPUTE MATRIX R-EFF BY ARRAY NUMBER NI **

COMPUTE COFACTOR R-EFF BY ARRAY NUMBER NI ***

PRINT FIBS PROD MATRIX BY ARRAY NUMBER NO ***

COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO ***

PRINT FIT. AND ART. BY REGION NO **

PRINT FAR BY GROUP NO **

PRINT XSEC-ALBED0 CORRELATION TARLET NO * **

PRINT WEIGHY AVERAGE ARRAY NO **

PRINT INPUT GEOMETRY NO ***

PRINT DEBUG INFORMATION NO **

PRINT TRACKING INFORMATION NO ***

PAR.AMETER INPUT COMPLETED

S.... IO'S MERE USED READING THE PARAMTER DATA ....

*********** DATA READING COMPLETED**********
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** LET ANALYSIS; W57X170OFA ASSEMBLY; NO EATER IN GAP **

** * *** ADDITIONAL INFORMATION ***** **

NUM4BER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING AN•GLES IN XSECI 2

ENTRIES/NEUTRON IN TEE NEUTRON SANE 16

ENTRIES/NEUTRON IN TEE FISSION SANE 9

NUMBER OF MIXTURES USED 9

NUMBER OF BIAS ID'S USED 1

NUiMBER OF DIFFERENTIAL ALBEDOS USED 0

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN TEE GLOBAL N DIR.

NUMBER OF UNITS IN TEE GLOBAL Y DIR.

NUM•BER OF UNITS IN TEE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED BOLES

NUqMBER OF HOLES

MAIXIMUM BOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMU]M ARRAY NESTING LEVEL

YES

1

17

17

1

YES

NO

S

S

NO

1

1

TOTAL INPUT GEOMETRY REGIONS

NUIMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

19

19

+XBUDR*ODTINVC-*ONAR*ODTO A *4**

4*** +Y BOUNDARY CONDITION VAC -Y BOUNDARY CONDITION VAC **

4*** +Y BOUNDARY CONDITION VAC -Y BOUNDARY CONDITION VAC **
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** LWT ANALYSIS; W17X170OFA ASEMBLY; NO WATER IN GAP **0

** ***** SPACE AND SUPERGROUP SNFORMATION**** **

** 100000 WORDS 55 THE TOTAL SPACE AVAILABLE. *

** 28457 WORDS WERE USED FOR HON-SUPEEGROUP STORAGE. *

** 71541 WORDS OF STORAGE ARlE AVAILABLE FOR SUPERGROUPED DATA. *

5* 9759 WORDS OF STORAGE ANE AVAILANLE FOR CONSTRUCTING THE SUPEHGROUPS.**

** 71481 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERSHOUP.**

* ** 1172 WORDS ARE NEEDED FOR THE LARGEST GROUP.**

* ** 29845 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM. ***

** 42059 WORDS OF STORAGE BILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP. **'

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

**STARTING ENDING XSEC AiLBEDO TOTAL**
** SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH**

** 1 1 27 2697 0 13542**

S.... ID'S WERE USED IN SUPERGROUPING ....

S.... S O'S HERE USES LOADING THE DATA ....

0
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MEDIA BIAS
HUM EDREGION

LWT ANALYSIS; W17X170OFA ASSEMBLY; NO WATER IN GAP

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN TWOS PROBLEM

UNIT 1

FUEL PIN CELL -

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CUBOID

MATER ROD CELL

1 CYLINDER

2 CYLINDER

3 CUBOID

WITH N2D

11I

9 1

21i

3 1

- WITH 820

31I

2 1

3 1

RADIUS = 0.39220

RADIUS = 0.40101

RADIUS 8 .48720

+X< = 0.82990

+Z- = 182.88

+Z = 182.88

+Z = 182.88

-X =-0.62990

-Z = -182.88

-Z = -182.88

-Z = -182.88

+Y= 0.62990

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y =-G.82990 +Z

0. 008000

0.008000

8. 00008

182.88

Y = 0.800000

Y = 0.00000

Y = 0.00800

-Z = -182.88

UNIT 2

RADIUS = 0.57150

RADIUS = 0.61210

+X= 8.62990

+Z = 182.88

+Z = 182.88

-X =-0.62980

-Z = -182.88

-Z = -182.88

+Y= 0.62990

CENTERLINE IS AT X =

CENTERLINE IS AT X =

-Y =-0.62890 +Z0

**************** GLOBAL ********* *
... UNIT 8 EXTERNAL TO LATTICE I ...

1 ARRAY NUMBER

2 CUSOID

3 CYLINDER

4 CYLINDER

5 CYLINDER

8 CYLENDER

7 CYLINDER

8 CYLINDER

8 CYLINDER

10 CYLINDER

11 CYLINDER

12 CUBOID

3

3

4

5

7

5

6

1
1

1

1

1

1

i

1

1

1

RAIU =

RAIU =

RADIUS=

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

10.708

11.278

18. 891

16. 988

18.891

33.4988

36. 544

48.244

48. 854

49. 854

49. 854

-X = -10.708

-X = -11.278

+0 = 182.88

+Z = 182.88

+Z 182.88

+0 = 182.88

+0 = 182.88

+Z = 182.88

+0 = 212.48

+Z = 212.48

+ZO 212.48

-Y

-0

-0

-0

-Z

-Z

-0

-Z

= 10.708

= 11.278

= -182.88

= -182.88

= -182.88

= -182.88

= -182.88

=-182.88

= -182.18

=-188.78

= -200867

-Y = -10.788 +0

-Y =-11.278 +Z

CENTERLINE IS AT X

CENTERLINE IS AT N

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE SB AT N

CENTERLINE IS AT N

CENTERLINE IS AT X

CENTERLINE IS AT N

CENTERLINE IS AT N

O.0000O

0.00000

182.88

182. 88

182.88

0.800000

0.00000

0.808000

0. 00000

0.800000

0.800000

0.00000

0.00000

0. 00000

243.00

Y

I

-0

-Z

-0

Y

Y

Y

Y

Y

Y

Y

Y

Y

0.080800

0. 000800

-182.88

-182.88

-182.88

0.080000

0. 00000

0.00080

0. 00000

0.00008

0. 00088

0. 00000

0.O00088

0. 00000

8 1 +X = 81.000 -X - -81.8000 +Y = 81.000 -Y = -81.000 +0 -0 = -240.800

0
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NAC-LWT Cask SAR August 2015
Revision 44

LWT ANALYSTS; WI7X170OFA ASSEMBLY; NO WATER IN SAP

UNIT ORIENTATION DESCRIPTION FOR ARRY 1

S LAYER 1, X COLU/MN 1 TO 17 LEFT TO RIGHT Y RON 1 TO 17 BOTTOM TO TOP

112112112112112111

iii121111111111

1112112112111112111

11111111111111111

11211211211211211
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1111111111111S
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NAC-LWT Cask SAR
Revision 44

August 2015

LHT ANALYSIS; Wl7XI7 OFA ASSEMBLY; NO WATER IN GAP
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

1 1 1
2 2
3 3
4 4

2 1 B
2 6
3 7

SURROUNDING GEOMETRY VOLUMES

9 1 H
2 B
3 10
4 i1
B 12
6 13
7 14
8 15
B 16

1B 17
11 18
12 19

VOLU/ME

1.76715-E+0I CM**3
7.19223E+00 UM**3
5.62490E+01 CM**3
3.4G304E+02 CM**3

3.75300E+02 CM**3
5.52175E+01 CM**3
1.4B979E+0I2 UM**3

GEOMETRY REGION

l.67763E-I05 CM4**3
l.B3123E+04 CM**3

1.41760E+05B CM**3
3.70972E+03 CM**3
7.H5353E+0-4 CM**3
8.79177El-05 CM**3
2.45308E+05 CM**3
l.25193E+06 CM**3
3.72996E+05 CM**3
5.94963E+04 CM**3
6.94145E+04 CaI*3
B.36745E+0-6 GM**3

CUM4ULATIVE
VOLUME

1.76751E+02 CM**3
1.83943E+02 CM**3
2.40192E+02 CM**3
5.60496E+02 CM**3

3.75305E+02 CM**3
4.30516E+l02 CM**3
5.60496E+02 CM**3

8 IS AN4 ARRAY PLACEMENT BOUNDARY REGION

1.67763E+G5 C14**3
1.86G76E+G5 CM**3
3.27636El+05 CM**3

3.31546E+GB CM**3
4.1GG81E+G5 CM**3
1.26926E+GS CM**3
1.53457E+56 CM**3
2.76649E+GS CM**3
3.15949E+06 CM**3
3.21699E+G6 CM**3
3.26640E+G6 C14**3
1.26759E+57 CM4**3

UMIT USES REGION

1 264 1
2
3

2 25 1
2
3

9 1 1
2
3

6

7

10

12

MIXTURE

1
9
2

3

2
3

3
4

6
5
7
5
6
5
8

TOTAL VOLUME

4.66622E+14 CM**3
1.89675E+03 CM**3
1.46497E+04 CM**3
8.98403E+04 CM**3

B.3H25OE+03 CM**3
1.38G44E+03 CM**3
3.74947E+03 Q4**3

1.67763E+05 CM**3
1.83123Et04 CM**3
1.41760E+05 CM**3
3.7G972E+0-3 CM**3
7.85353E+G4 CM**3
8.79177E+05 CM4**3
2.4535BE+05 CM**3
1.21593E+06 CM**3
3.72996E+05 CM**3
5.94983E+G4 CM**3
6.94145E+0G4 CM**3
9.38745E+G6 CM**3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAIL VOLUME

1 4.66622E+04 UM4*3
2 1.62302E+04 CM**3
3 1.24954E+05 CM**3
4 l.41761E+B5 CM**3
5 7.6B253E+B5 C54**3
6 9.36675E+05 CM4**3
7 1.25193E+06 13M**3
8 9.36745E+06 CM**3
9 1.69675E+03 CM**3

MASS (0)
4.858646E+05
1.0G5334R+05
1. 24766E+05
3.863037E+05
6. 069735+06

1.0G6483E+07
1. 24 964 E+06
9. 37028E5-14
1.8H9528E-17

***************************•******************************************************************************************* ***
*** BIASING INFORMATION ***
*** ***
*** A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S. ***

********************************************************************************************************************

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

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

VOLU• FRACTION OF FISSILE MATERIAL IN THE CORE= 2.78143E-01

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 1.07083E+01 -X=-I.07083E+01 +Y= 1.07083E+01 -Y=-I.07083E+SI +Z= 1.82880E+02 -Z=-I.82880E+02

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.09217 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.II733 MINUTES.

@
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WTINACLWTIS CIXI0As SARSML;N WTIA
August 2015

LWT AWALYSIS; M17X17 OFA ASSEMBLY; NO WATER IN GAP

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE

REND MESSAGE NUMBER K5-132 WA!..NG.... ONLY BBS INDEPENDENT FISSION POINTS SIRE GENERATED
1 8.85686E-01 l.53833E-G1 1.00500E+90 G.O000OE+S0 0.G00S0E+S0
2 9.39214E-01 1.99667E-01 1.0G0G0E+GS G.GGS00E+00 0.00G00E+00

REND MESSAGE NUMBER RS-132 WARRiING .... ONLY 994 INDEPENDENT FISSION POINTS MERE GENERATED
3 9.i3529E-Oi 2.21505E-Oi 9.i3529E-01 G.GO00E+SS G.OSGSSK+GS
4 9.91018E-0l 2.S4500E-91 9.072741-91 6.25521E-03 0.05000E+G00
S 9.02144E-01 2.86500E-91 9.05564E-01 3.99573K-Si l.00000E+00
6 9.82BBSE-S1 3.20333E-01 8.99695E-S1 6.513151-03 0.0SG00E+90
7 9.06S39E-S1 3.57000E-01 9.010641-01 5.22744E-03 0.00O00E+00
B 9.56216E-S1 3.90933K-Si 9.10356E-01 i.Gi345E-52 0.IS000E+00
9 9.36446E-0i 4.30333K-01 9.13997K-Si 9.34672E-03 I.OSOSSE+90

10 B.87858E-01 4.62333E-01 9.i0730E-G1 8.72909E-03 0.00G00E+00
11 8.91353E-01 4.971671-01 9.08577E-01 7.99371E-93 0.00000E+00
12 9.24993K-Si 5.355B0E-Ii 9.i1128E-S1 7.591111-03 0.0S0I0E+00
12 9.54576E-0i 5.675G1E-Gi 9.iS07SE-01 7.92145E-03 0.000I0E+00
14 9.96471K-Il 6.01SIIE-0i 9.i3527E-I1 7.39S631-03 0.I000IE+S00
15 9.28672E-Ii 6.34333K-Si 9.14692K-Il 6.90202E-03 0.OIIIIE+G0
16 9.41564E-I1 6.69333K-Si 9.166i1E-91 6.67208E-03 0.00009E+GS
17 9.91900E-9l 6.99333E-01 9.15631K-Si 9.296311-03 0.00000E+00
18 9.69297K-Il 7.32333K-Si 9.189985E-01 6.77129E-93 l.l0000E+00
19 9.56127K-Il 7.67197K-Si 9.21179K-Il 6.72530K-Si S.O000OE+00
29 9.91176K-Il 7.99167K-Si 9.20059E-Si 6.43723K-Si 0.001000E+GI
21 9.945391-01 9.32167K-Si 9.29716K-Si 6.23540E-13 0.00000E+00
22 9.29596K-Si 9.63333K-Si 9.192601-01 5.940391-03 0.000001+00
23 9.16369K-Si 9.99009K-Si 9.19122K-Si 5.652111-03 0.00000E+00
24 9.97999K-Si 9.291671-01 9.227071-01 6.47262K-Si 0.00000E+00
25 9.36630K-Si 9.63009K-Si 9.23313K-Si 6.214261-03 0.000001+00
26 9.17491K-Si 9.96933K-Si 9.23966K-Si 1.91490K-S3 0.010000E+00
27 9.491371-01 1.029001+00 9.24109E-0l 5.916061-13 0.00000E+00
29 9.67709K-Il 1.061931+00 9.22709K-Si 5.75129K-Si 0.000001+00
29 9.19245K-Si i.09400E+S0 9.2258i1-01 5.53565K-Si 0.S00000E+00
30 9.39737K-Si 1.127931+00 9.22972K-Si 5.34224E-03 0.00000K+00
31 9.54481E-0i 1.159631+00 9.23962K-Si 5.267i1E-03 0.00000E+00
32 9.12497K-0i 1.191001+00 9.23577E-01 5.10461K-Si 0.00000E+00
33 9.19944K-Si 1.22217E+l0 9.234591-Il 4.93959K-0i 0.SI00OE+00
24 9.27206K-li 1.255001+00 9.23577K-Il 4.78320E-03 0.000001+00
35 9.05590K-Si 1.2899931+00 9.230311-li 4.66792K-Si 0.001000E+00
36 9.90761K-Si 1.322931+00 9.236471-01 4.60149K-Si 0.000001+00
37 9.34740K-Si i.35583E+0S 9.24159K-Il 4.47982K-0i 0.000001+00
39 9.25213K-Si 1.367831+00 9.24199K-Il 4.35273E-03 0.000001+00
39 9.611231-01 i.41983E+00 9.251861-01 4.34956K-0i I.00000E+00
41 9.42569K-Si 1.453671+00 9.25643E-01 4.259171-Si 0.00000K+00
41 9.96797K-Si 1.497501+00 9.249031-01 4.21302K-li 0.0O000K+0I
42 9.39391K-li 1.517931+00 9.252651-01 4.12229K-Si 0.000001+00
43 9.10414K-0i 1.549031+00 9.25979K-Si 4.06697K-li 0.000001+00
44 9.247251-01 1.591931+00 9.25651K-Il 3.96996K-li 0.001000E+00
45 9.17061E-01 1.614631+00 9.25647E-01 3.69104K-li l.O000OK+l0
46 9.32333K-0i 1.646631+00 9.25790K-li 3.79495K-li 0.000001+00
47 9.06479K-0i 1.690971+00 9.253691-01 3.73433K-li 0.000001+00
48 9.19627E-01 1.714671+00 9.25244E-01 3.65437K-0i 0.001000E+00
49 9.416501-01 1.747511+00 9.255531-01 3.59277K-Si 0.000001+00
50 9.053151-01 1.79051E+00 9.25771K-li 3.54241K-li 0.OOOISK+0l
Si 9.273661-01 1.914331+00 9.25216K-St 3.46565K-0i 0.00000E+00
52 9.09010E-01 1.945501+00 0.24972K-li 3.41912K-li 0.00000E+0I
53 9.37532K-li 1.97751E+00 5.25120K-li 3.35944K-Si 0.000001+00
54 9.45465K-Si 1.909671+00 9.25511K-Si 3.316381-03 0.000001+00
55 9.11199K-Si 1.943501+00 9.252221-01 3.26603E-03 0.S00000E+00
56 9.17433K-Si 1.977331+01 9.25079K-0i 3.20933K-Si 0.000001+00

MATRIX K-EFF
DEVIATION

9.O0000E1+00
0. 000001+00

0.00001E+O00
0.00000E+10
0.00000E+10
0.00000E+00
0.100000E+00
0.100010+00
0.0000E+100
O.O00000E+O00
0.00000E+O0
0.100000E+00
0.100000E+00
0.00000E+00
0.010000E+00
0.000001+00
0.000001+00
0.000001+00
9.000001+00
0.000001+00
0.000001+00
0.100000E+00
0.000001+00
0.010000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.O000001+00
0.000001+00
0.00000E+00
0.000001+00
0.000001+00
0.001000E+00
0.000001+00
0.00000E+00
0.000001+00
0.000001+00
0.00001E+00
0.100000E+00
0.000001+00
0.000001+00
0.000001+00
0.O000001+00
0.010000E+00
0. 00000E+00
0.001001E+00
0. 00000E+00
0.000001+00

9.000001+00
9.000001+00

0 .00000E+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.100010+00
9.000001+00
0.000001+00
0.000001+00
0.010001E+00
0.00000E+00
0.000001+00
0.000001+00
9.00000E+00
0.000001+00
0.010000E+00
0.010010+00
0.000001+00
0.000001+00
0. 000 00E1+00
0. 00000E+00
1.000001*00
0.000I00E÷00
0.000l00E+00
0.010000E+O00
0.00000E*00
0.00000E+00
0. 00000E+00
0.00000EK+00

RENO MESOSAGE NUMBER KS-l32 WARNING.... ONLY
57 8.419131-li 2.010330+00
59 5.95416E-01 2.044171+00
59 9.47736E-01 2.076171+00
60 9.148999-01 2.19917K+00
61 8.979251-01 2.141171+00
62 9.65730E-01 2.571331+01
63 8.850041-01 2.204331+00
64 9.52399E-01 2.238171+00
65 9.39262E-01 1.271171+00
66 9.14343E-01 2.304171+00
67 9.17100E-01 2.337171+00
66 0.735071-01 2.370001+00
69 9.193641-01 2.41493K+00
70 8.97600E-01 2.43610E+11
71 8.99201E-01 2.469631+00
72 9.231221-01 2.500001+00
73 9.11981K-Si 2.532001+00
74 8.98014K-Si 2.065001+00
75 9.35209K-li 2.59700E+00
76 9.23685K-li 2.S31OIK+Il
77 9.59360E-01 2.663001+00
79 9.59641E-01 2.095001+00
79 9.568691-01 2.726171+00
90 9.55941K-li 3.761000E+00
91 9.42267K-li 2.79383E+00
92 9.36740K-0i 2.82417E+Il
93 9.90916K-li 2.95701E+II
94 9.14175K-li 2.910001+00
95 9.53959K-li 2.02200K+0S
96 9.326911-01 2.955S00E+00
87 9.41861K-0i 2.198810+00
96 9.17070K-0i 3.02083+100

NAG International

977 INDEPENDENT FISSION POINTS WERE GENERATED
9.33566K-li 3.49354K-li O.0I0lK0IE0
9.23063K-li 3.46723K-li 0.Il000E+S0
9.33496K-li 3.43325K-Si 0.001000E+00
9.23348E-01 3.376791-03 0.00010E+S0
9.229151-01 3.347141-03 0.900001E+00
9.236291-01 3.367361-03 0.00000E+S0
9.229951-01 3.371691-03 0.00000E+S0
9.23470K-li 3.350591-03 0.l00000E+00
9.23720E-01 3.30649K-li 0.000001+00
9.23574E-01 3.257721-03 0.000001+00
9.23474E-01 3.208761-03 0.00000E+00
9.24225E-01 3.24766E-03 0.000001+00
9.241521-01 3.19965K-li 0.O0000K+00
1.23762K-li 3.176331-03 0.0l0000E+Ol
0.23406K-Si 3.150141-03 0.O00500E+00
9.23402K-Si 3.104811-03 0.00000E+00
9.23241K-Si 3.064991-li 0.00000E+S0
0.22690K-Si 3.04237E-03 1.000001+00
9.23059K-Si 3.00514K-li 0.O00010E+S0
8.23069K-li 2.964261-li 0.IOO00K+00
9.23551E-01 2.96424E-03 0.I001000+00
9.24026K-Si 2.96327E-03 0.000001+00
9.24453K-Si 2.95547E-03 0.001000E+00
9.24855K-0i 2.944971-03 0.00l00E+00
9.35076K-Si 2.91581K-li 0.O0100E+l0
0.25222K-li 2.89262K-li 0i00000E+00
9.24971K-li 2.96953K-li 0.100000+10
0.24741K-li 2.93633K-li 0.00000E+O0
9.25051K-li 2.92362K-li 0.00000E+00
9.2S1921-01 2.79147E-03 0.l00000E+00
9.25378K-I1 2.76541K-li 0.O000001+00
9.25292K-li 2.73442K-li OI0000EOK-l
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NAC-LWT Cask SAR August 2015
Revision 44

9 9 9.412989-01 3.053383+00 9.254708-01 2.70905E-03 0.000008+00 0.000008+00

90 9.236128-01 3.097678+00 9.254558-01 2.679278-03 0.000008+00 0.000008+00
91 9.099468-01 3.120678+00 9.25268E-01 2.654488-03 0.000908+00 0.00000E+00
92 9.133498-01 3.152678+00 9.251368-01 2.628168-03 0.000008+00 0.000009+00
93 9.293018-01 3.18567E+0-0 9.25170E-01 2.599358-03 0.000008+00 0.000008+00
94 9.602968-01 3.21967E+00 9.259628-01 2.59914E-03 0.000008+00 0.000008+00
95 9.14216E-01 3.201978+00 9.25430E-01 2.573928-03 0.000008+00 0.000008+00
96 9.750989-01 3.295508+00 9.248958-01 2.602108-03 0.000008+00 0.000008+00
97 9.353999-01 3.319508+00 9.250058-01 2.57694E-03 0.000008+00 0.00000E+00
99 9.06498E-01 3.300508+00 9.249128-01 2.55724E-03 0.000008+00 0.000008+00
99 9.979498-01 3.394338+00 9.245348-01 2.545998-03 0.000008+00 0.000008+00

100 9.992668-01 3.417338+00 9.242668-01 2.53406E-03 0.000008+00 0.000008+00
101 8.940982-01 3.449338+00 9.239028-01 2.520980-03 0.000008+00 0.000008+00
102 9.345918-01 3.492338+00 9.240698-01 2.003668-03 0.000008+00 0.000008+00
103 9.316078-01 3.914338+00 9.241428-01 2.479987-03 0.000008+00 0.000008+00
104 9.313987-01 3.546338+00 9.242148-01 2.450478-03 0.000908E+00 0.000008+00
105 9.459798-01 3.579338+00 9.244248-01 2.441598-03 0.000008+00 0.000008+00
106 9.241098-01 3.611338+00 9.244218-01 2.417998-03 0.00000E+00 0.000008+00
107 9.390098-01 3.644338+00 9.245658-01 2.39997E-03 0.000008+00 0.000008+00
109 9.453308-01 3.677339+00 9.247618-01 2.394198-03 0.000008+00 0.000008+00
109 9.655298-01 3.709338+00 9.251428-01 2.392349-03 0.000008+00 0.000008+00
110 9.34498E-01 3.742338+00 9.252298-01 2.371668-03 0.000008+00 0.000008+00
111 9.407428-01 3.775178+00 9.253718-01 2.354118-03 0.000008+00 0.000008+00
112 9.699989-01 3.909178+00 9.257698-01 2.366068E-03 0.000008+00 0.000008+00
113 9.219298-01 3.842008+00 9.257338-01 2.34492E-03 0.000009+00 0.000008+00
114 9.461708-01 3.975008±00 9.259168-01 2.331048-03 0.000008+00 0.000008+00
115 9.229618-01 2.906938+00 9.259998-01 2.310478-03 0.000008+00 0.000008+00
116 9.656668-01 3.943678+00 9.26238E-01 2.316548-03 0.000008+00 0.000008+00
117 9.216708-01 3.975678+00 9.262008-01 2.296628-03 0.000908E+00 0.000008+00
119 9.017648-01 4.007678+00 9.259908-01 2.296468-03 0.000008+00 0.000008+00
119 9.072498-01 4.041678+00 9.259308-01 2.272498-03 0.000908+00 0.000008+00
120 9.911458-01 4.072978±00 9.262998-01 2.301398-03 0.000008+00 0.000008+00
121 9.440748-01 4.103983+00 9.294488-01 2.206985-03 0.000008+00 0.000008+00
122 9.215598-01 4.133178+00 9.264078-01 2.269098-03 0.000008+00 0.000008+00
123 9.202608-01 4.195178+00 9.293598-01 2.249838-03 0.000008+00 0.000008+00
124 9.192685-01 4.200008+00 9.262988-01 2.232078-03 0.000008+00 0.000008+00
125 9.192758-01 4.233008+00 9.292178-01 2.215358-03 0.000008+00 0.000009+00
126 9.914408-01 4.265008+00 9.259398-01 2.215238-03 0.000008+00 0.000008+00
127 9.291148-01 4.299683+00 9.259398E-01 2.197438-03 0.000008+00 0.000008+00
129 9.129938-01 4.333678+00 9.259338-01 2.192468-03 0.000008+00 0.000008+00
129 9.902108-01 4.364838+00 9.261038-01 2.182068-03 0.000008+00 0.000008+00
130 9.296978-01 4.397978+00 9.261318-01 2.165139-03 0.000008+00 0.000008+00
131 9.425438-01 4.431678+00 9.292598-01 2.152048-03 0.000008+00 0.000008+00
132 9.165258-01 4.465508±00 9.291984-01 2.139738-03 0.000008+00 0.000008+00
133 6.963979-01 4.499338+00 9.259568-01 2.132538-03 0.000008+00 0.000008+00
134 9.642718-01 4.532338+00 9.291718-01 2.127158-03 0.000008+00 0.000008+00
135 9.369298-01 4.563338+00 9.262668-01 2.113248-03 0.000008+00 0.000008+00
136 9.333848-01 4.696338+00 9.293198-01 2.996088-03 0.000008+00 0.000008+00

137 9.041578-01 4.931178+00 9.296685-01 2.989949-03 0.000008+00 0.000008+00
139 9.600158-01 4.662338+00 9.263308-01 2.090948-03 0.000008+00 0.000008+00
539 9.961128-01 4.694338+00 0.266218-01 2.096008-03 0.000008+00 0.000008+00
140 9.269348-01 4.726178+00 0.266238-01 2.510836-03 0.000008+00 0.000058+00
141 9.027408-01 4.764838+00 9.264518-01 2.063059-03 0.000008+00 0.000008+00
142 9.240985-01 4.796678+00 9.264348-01 2.046338-03 0.000008+00 0.000008+00
143 9.559538-01 4.830679+00 9.266448-01 2.044508-03 0.000008+00 0.000008+00
144 9.367768-01 4.864508+00 9.267298-01 2.031084-03 0.000009+00 0.000008+00
145 9.296699-01 4.8999508+00 9.297438-01 2.017638-03 0.00000E+00 0.000008+00
149 9.213298-01 4.930508+00 9.267058-01 2.503928-03 0.000008+00 0.000008+00
147 9.108968-01 4.963508+00 9.265968-01 1.993048-03 0.000008+00 0.000008+00
149 9.242698-01 4.996338+00 9.265980-01 1.979418-03 0.000008+00 0.000008+00
149 9.032228-01 6.031178+00 9.264218-01 1.972308-03 0.000008+00 0.000008+00
150 9.951989-01 5.064178+00 9.262108-01 1.970278-03 0.000008+00 0.000008+00
151 9.481268E-01 5.097178+00 9.263578-01 1.562528-03 0.000008+00 0.000008+00
152 0.082268-01 5.131008+00 9.262368-01 1.953148-03 0.000008+00 0.000008+00
153 9.193498-01 5.166678+00 9.261848-01 1.940987-03 0.000008+00 0.000008+00
154 9.525138-01 5.197083+00 0.263578-01 1.935282-03 0.000008+00 0.000008+00
155 9.267658-01 5.229683+00 9.293608-01 1.923138-03 0.000008+00 0.000008+00
156 9.224258-01 5.26108E+00 9.293348-01 1.910778-03 0.000008+00 0.000008+00
157 9.502448-01 5.293683+00 9.264089-01 1.904668-03 0.000008+00 0.000008+00
156 9.349282-01 5.32738E+00 9.265438-01 1.093198-03 0.000008+00 0.000008+00
159 9.463438-01 5.360678+00 9.269698-01 1.805328-03 0.000008+00 0.000008+00
160 9.242318-01 5.394678+00 9.266548-01 1.013418-03 0.000008+00 0.000008+00
161 9.260758-01 5.427508+00 9.266508-01 1.061608-03 0.000008+00 0.000008+00
162 9.161208-01 5.462338+00 9.265084-01 1.951098-03 0.000008+00 0.000008+00
163 9.296098-01 5.494338+00 9.266048-01 1.639678-01 0.000008+00 0.000008+00
164 9.312628-01 5.527338+00 9.296338-01 1.926508-03 0.000008+00 0.000008+00
165 9.291908-01 5.561178+00 9.296498-01 1.617328-03 0.000008+00 0.000008+00
168 9.369448-01 5.594178+00 9.267128-01 1.607298-03 0.000008+00 0.000008+00
167 9.175408-01 5.626008+00 9.266568-01 1.797178-03 0.000008+00 0.000008+00
166 9.041668-01 5.66108±E00 9.205218-01 1.791448-03 0.000008+00 0.000008+00
169 9.594558-01 5.694938+00 9.267198E-01 1.791578-03 0.000008+00 0.000008+00
110 9.616198-01 5.728678+00 9.269618-01 1.197438-03 0.000008+00 0.000008+00
171 9.323081-01 5.759083+00 9.269938-01 1.197058-03 0.000008+00 0.000008+00
172 9.392598-01 5.791008+00 9.270658-01 1.777998E-03 0.000008+00 0.000008+00
173 9.627568-01 5.924008+00 9.266989-01 1.907118-03 0.000008+00 0.000008+00
174 9.390908-01 5.059678+00 9.267568-01 1.797980-03 0.000008+00 0.000008+00
175 9.006138-01 5.992678+00 9.266058-01 1.793758-03 0.000008+00 0.000008+00
176 9.195428-01 5.920508+00 9.265648-01 1.763988-03 0.000008+00 0.000008+00
177 9.042318-01 5.960338+00 9.264368-01 1.776248-03 0.000008+00 0.000008+00
179 9.110898-01 5.993338+00 9.293987-01 1.769008-03 0.000008+00 0.000008+00
179 9.26098E-05 6.020118+00 9.263985-01 1.750768-03 0.000008+00 0.000008+00
190 9.109578-01 6.061008+00 9.262998E-01 1.751058-03 0.000008+00 0.000008+00
161 9.436448-01 6.094983+00 9.263958-01 1.743938-03 0.000098+00 0.000008+00

O KWEND MESSAGE NUMBER K5-132 WAR•NING .... ONLY 997 INDEPENDENT FISSION POINTS WERE GENERATED

192 9.476738-01 6.130678+00 9.259578-01 1.766518-03 0.000008+00 0.000008+00
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183 8.381838-01 6.18350E+00 8.280258-01 1.77889E-03 0.000008+00 0.000008+00
184 8.90668E-01 8.196508+00 9.28831E-01 1.780718-03 0.00000E+00 0.000008400
180 9.35330E-01 8.229500E+00 9.288828-01 1.771718-03 0.000008+00 0.000008+00
188 8.28899E-01 8.283338+00 8.208888-01 1.782078-03 0.000008+00 0.000008+00
187 8.238848-01 8.285338+00 9.25876E-01 1.752588-03 0.000008+00 0.000008+00
188 8.108428-01 8.328338+00 9.257958-01 1.744988-03 0.000008+00 0.000008+00
188 8.372098-01 8.358808+00 0.258568-01 1.738708-03 0.000008+00 0.000008+00
180 8.50270E-01 8.301508+00 8.258888-01 1.732318-03 0.000008+00 0.00000E+00
191 9.522518-01 8.425338+00 8.281258-01 1.728718-03 0.000008+00 0.000008+00
182 8.288488-01 8.458338+00 8.281248-01 1.718588-03 0.000008+00 0.00000E+\10
183 8.420378-01 8.488338+00 8.282078-01 1.71259E-03 0.000008+00 0.008008E+00
184 8.818048-01 8.522338+00 8.283418-01 1.708888-03 0.000008+00 0.008008E+00
185 8.258888-01 8.558338+00 8.283378-01 1.888888-03 0.000008+00 0.000008+00
188 8.327548-01 8.588338+00 8.283708-01 1.881528-03 0.000008+00 0.000008+00
187 8.071828-01 8.822178+00 8.282728-01 1.885708-03 0.000008+00 0.000008+00
188 8.251038-01 8.858008+00 8.282888-01 1.877088-03 0.000008+00 0.000008+00
188 8.270478-01 8.888178+08 8.282708-01 1.888558-03 0.00000E+00 0.000008+00
200 8.458178-01 8.718178+00 8.283878-01 1.882858-03 0.008008E+00 0.000008+00
201 8.42748E-01 8.754008+00 8.284500-01 1.858828-03 0.008008E+00 0.000008+00
202 8.318170-01 8.785178+00 8.28475E-01 1.648528-03 0.000008+00 0.000008+00
203 8.871078-01 8.820008+00 8.288788-01 1.852708-03 0.000008+00 0.000008+00
204 8.5988838-01 8.882008+00 8.288428-01 1.852708-03 0.000008+00 0.000008+00
205 8.588888-01 8.885008+00 8.270008-01 3.852088-03 0.008008E+00 0.000008+00
208 8.210288-01 8.818878+80 8.288718-01 1.844238-03 0.000008+80 0.000008+00
207 8.172888-01 8.852878+00 8.288238-01 1.838878-03 0.000808+00 0.000008+00
208 8.833878-01 8.888508+00 8.28780E-01 1.837038-03 0.000008+00 0.000008+00
208 8.427778-01 7.020338+00 8.288388-01 1.830848-03 0.000008+00 0.000008+00
210 8.282558-01 7.054338+00 8.288358-01 1.823088-03 0.000008+00 0.000008+00
211 8.45884E-01 7.087178+00 8.288288-01 1.817888-03 0.000008+00 0.000008+00
212 8.388748-01 7.118338+00 8.288888-01 1.610888-03 0.000008+00 0.000008+00
213 8.474488-01 7.152178+00 8.270858-01 1.805888-03 0.000008+00 0.000008+00
214 8.811818-01 7.18517E+00 8.273208-01 1.818838-03 0.000008+00 0.000008+00
215 8.125848-01 7.220008400 8.272518-01 1.812808-03 0.000008+00 0.000008+00
218 8.382048-01 7.250178+00 8.272838-01 1.805488-03 0.000008+00 0.000008+00
237 8.401488-01 7.281338+00 8.273538-01 1.588138-03 0.000008+00 0.000008+00
218 8.818318-01 7.318838+00 8.271418-01 1.805728-03 0.000008+00 0.000008+00
218 8.110888-01 7.352878+00 8.270878-01 1.800018-03 0.000008+00 0.000008+00
220 8.413738-01 7.388878+00 8.271328-01 1.584018-03 0.000008+00 0.000008+00
221 8.702738-01 7.418878+00 8.273288-01 1.588888-03 0.000008+00 0.000008+00
222 8.9888178-01 7.452508+00 8.271888-01 1.588858-03 0.000008+00 0.000008+00
223 8.345828-01 7.484508+00 8.272328-01 1.580088-03 0.000008+00 0.000008+00
224 8.824088-01 7.518338+00 8.270308-01 1.585708-03 0.000008+00 0.008008E+00
225 8.251438-01 7.552338+00 8.270228-01 1.588558-03 0.000008+00 0.000008+00
228 8.500058-01 7.883338+00 8.271258-01 1.584778-03 0.000008+00 0.000008+00
227 8.182838-01 7.818338+00 8.270808-01 1.578108-03 0.000008+00 0.000008+00
228 8.812268-01 7.848338+00 8.273288-01 1.588288-03 0.000008+00 0.000008+00
228 8.420888-01 7.882338+00 8.273848-01 1.583588-03 0.000008+00 0.000008+00
230 8.204218-01 7.714338+00 8.273848-01 1.578818-03 0.000008+00 0.000008+00
231 8.103188-01 7.747338+00 8.272888-01 1.571778-03 0.000008+00 0.000008+00
232 8.180558-01 7.778338+00 8.272408-01 1.585688-03 0.000008+00 0.000008+00
233 8.802128-01 7.811338+00 8.274708-01 1.575878-03 0.000008+00 0.000008+00
234 8.628208-01 7.843338+00 8.278228-01 1.576258-03 0.000008+00 0.000008+00
235 8.278788-01 7.878008+00 8.278228-01 1.588478-03 0.000008+00 0.000008+00
238 8.873588-01 7.813008+00 8.277828-01 1.571848-03 0.000008+00 0.000008+00
237 8.015288-01 7.845838+00 8.276888-01 1.588238-03 0.000008+00 0.000008+00
238 8.582828-01 7.878008+00 8.278108-01 1.567838-03 0.000008+00 0.000008+00
238 8.188238-01 8.011838+00 8.277718-01 1.561788-03 0.000008+00 0.000008+00
240 8.521328-01 8.042008+00 8.278748-01 1.558578-03 0.000008+00 0.000008+00
241 8.082828-01 8.075838+00 8.277888-01 1.553888-03 0.000008+00 0.000008+00
242 8.858128-01 8.107008+00 8.278558-01 1.555838-03 0.000008+00 0.000008+00
243 8.837858-01 8.138008+00 8.277718-01 1.558878-03 0.000008+00 0.000008+00
244 8.073308-01 8.173008+00 0.278878-01 1.555818-03 0.000008+00 0.000008+00
245 8.474718-01 8.205008+00 8.2776888-01 1.551538-03 0.000008+00 0.000008+00
248 8.348858-01 8.237008+00 8.2779888-01 1.545448-03 0.000008+00 0.000008+00
247 8.301218-01 8.270838+00 8.278078-01 1.538158-03 0.000008+00 0.000008+00
248 8.374188-01 8.303008+00 8.278458-01 5.533388-03 0.000008+00 0.000008+00
248 8.220088-01 8.335838+00 8.278238-01 1.527348-03 0.000008+00 0.000008+00
250 8.188878-01 8.388678+00 8.277878-01 1.521588-03 0.000008+00 0.000008+00
251 8.028858-01 8.402878+00 8.2768888-01 1.518818-03 0.000008+00 0.000008+00
252 8.283188-01 8.434878+00 8.278818-01 1.512748-03 0.000008+00 0.000008+00
253 8.742848-01 8.487878+00 8.278888-01 1.518088-03 0.000008+00 0.000008+00
254 8.378828-01 8.488878+00 8.278088-01 1.512588-03 0.000008+00 0.000008+00
258 8.478118-01 8.531838+00 8.278848-01 1.508808-03 0.000008+00 0.000008+00
258 8.152388-01 8.583838+00 8.278348-01 1.503488-03 0.000008+00 0.000008+00
257 8.141738-01 8.587878+00 8.278808-01 1.488558-03 0.000008+00 0.000008+00
258 8.5806888-01 8.830878+00 8.278808-01 1.488748-03 0.000008+00 0.000008+00
258 8.151858-01 8.883878+00 8.278408-01 1.481748-03 0.000008+00 0.000008+00
280 8.288808-01 8.688508+00 8.278388-01 1.485858-03 0.000008+00 0.000008+00
281 8.438828-01 8.728508±00 8.279888-01 1.481508-03 0.000008+00 0.000008+00
282 8.281728-01 8.782508+00 8.278818-01 1.475808-03 0.800008E+00 0.000008+00
283 8.484018-01 8.785338+00 8.280828-01 1.471838-03 0.000008+00 0.000008+00
284 8.557088-01 8.828338+00 8.281878-01 1.468888-03 0.000008+00 0.000008+00
255 8.288818-01 8.862178+00 8.281888-01 1.464388-03 0.000008+00 0.000008+00
288 8.330848-01 8.885178+00 8.281888-01 1.458588-03 0.000008+00 0.000008+00
287 8.048808-01 8.828008+00 8.281008-01 1.458088-03 0.000008+00 0.000008+00
268 8.323538-01 8.882008+00 8.281188-01 1.4506888-03 0.000008+00 0.000008+00
288 8.381888-01 8.885008+00 8.281588-01 1.445838-03 0.000008+00 0.000008+00
270 8.328288-01 8.028178+00 8.281768-01 1.440538-03 0.000008+00 0.000008+00
271 8.838328-01 8.060008+00 8.280488-01 1.440848-03 0.000008+00 0.000008+00
272 8.388458-01 8.083008+00 8.280888-01 1.438058-03 0.000008+00 0.000008+00
273 8.415628-01 8.125008+00 8.281358E-01 1.431618-03 0.000008+00 0.000008+00
274 8.844138-01 8.158838+00 8.280148-01 1.433728-03 0.000008+00 0.000008+00
275 8.330430-01 8.180838+00 8.280338-01 1.426588-03 0.000008+00 0.000008+00
276 8.652428-01 8.222008+00 8.281688-01 1.427848-03 0.000008+00 0.000008+00
277 8.155408-01 8.255838+00 8.281228-01 1.423388-03 0.000008+00 0.000008+00
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278
279
280
281
282
283
284
285
288
287
288
288
280
281
282
283
284
285
286
287
2988
288
200
201
202
303

9.558786-01 9.288867+00
9.177446-01 9.3222676+00
8.97664E-01 9.35476E+00
9.033126-01 8.38767E+00
9.231086-01 9.420676+00
9.407246-01 9.453767+00
9.30739E-01 9.488506+00
8.82695E-01 8.519506+00
8.34289E-01 8.55333E+00
9.39833E-01 9.58633E+00
9.81553E-01 8.61833E+00
8.937869-01 8.852336+00
9.208555E-01 9.686176+00
9.427496-01 8.720006+00
8.983846-01 8.753836+00
8.308786-01 8.786836+00
9.116416-01 8.82067E+00
8.188186-01 8.852767+00
8.881026-01 9.88887E+00
9.072876-01 8.917767+00
8.270706-01 9.848836+00
8.10371E-01 8.982767+00
8.322326-01 1.001676+01
9.37152E-01 1.004856+01
8.845766-01 1.008256+01
8.23771E-01 1.011363+01

9.28223E-01 1.421806-03
9.28185E-01 1.41716E-03
9.280766-01 1.416326-03
9.27887E-01 1.414026-03
9.278686-01 1.409076-03
9.28015E-01 1.404786-03
9.28024E-01 1.399826-03
9.278646-01 1.404036-03
9.278876-01 1.399266-03
9.279296-01 1.394988E-03
8.281166-01 1.40268E-03
8.278876-01 1.40280E-03
9.279716-01 1.38826E-03
9.280226-01 1.38435E-03
9.279236-01 1.393036-03
9.278336-01 1.388276-03
8.278776-01 1.384363-03
0.278466-01 1.38024E-03
8.277146-01 1.38183E-03
9.27645E-01 1.37888E-03
8.276436-01 1.374226-03
9.27585E-01 1.370826-03
8.276016-01 1.36630E-03
9.27633E-01 1.362096-03
9.275226-01 0.38201E-03
9.27510E-01 1.357546-03

0.00000E+00 0.000006+00
0.00000E+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.000006+00 0.000006+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000006+00
0.000006*00 0.00000E+00
0.00000E+00 0.000006+00
0.000006+00 0.000006+00
0.00000E+00 0.000006+00
0.000006+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000006+00
0.00000E+00 0.000006+00
0.000000+00 0.000006*00
0.00000E+00 0.000006+00
0.000006+00 0.000006+00
0.00000E+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.00000E+00 0.000006+00

KENO MESSAGE NUMBER 85-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENER.ATIONS.
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LHT ANALYSIS; E17X17 CPA ASSEMBLY; NC WATER IN GAP

LIFETIME = 9.74486E-05 + OR - 2.73865E-07 GENERATION TINE
NU BAR = 2.43569E+0G0 + OR - 9.63558E-05 AVERAGE FISSION GROUP

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION

3.83859W-OS + OR - 8.46030E-08
2.26257E+01 + OR - 5.66318E-SI
1.43638E-01 + OR - 6.80425E-54

HO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED N-EPFWCTIVE DEVIATIOC

0.92756

0.92765

0.92773

0.92766

0.92796

0.927866

0.92783

0.92797

0.92899

0.92807

0.92613

0.92610

0.92762

0. 927 95

0.92795

0.92765

0.92769

0.92604

0.92639

0.92646

0.92662

0.92675

0.92862

0.92834

0.92935

0.92852

+ OR - 0.00136

+ OR - 0.00136

+ OR - 0.00136

+ OR - 0.00136

+ OR - 0.00136

+ CR - 0.00136

+ OR - 0.00137

+ OR - 0.00137

+ OR - 0.00137

+ CR - 0.00137

+ OR - 0.00138

+ OR - 0.00139

+ OR - 0.00139

+ OR - 0.00140

+ OR - 0.00142

+ OR - 0.00143

+ OR - 0.00146

+ OR - 0.00149

+ CR - 0.00146

+ OR - 0.00147

+ OR - 0.00148

+ OR - 0.00149

+ OR - 0.00151

+ OR - 0.00153

+ CR - 0.00155

+ OR - 0.00158

67 PER CENT
N CONFICENCE INTERVAL

1.92621 TO 0.92892

0.92629 TO 0.92901

0.92637 TC 0.92910

0.92652 TO 0.92925

0.92659 TO 0.92932

0.92850 TO 0.92923

0.92646 TO 0.92920

0_92660 TO 0.92933

0.92673 TO 0.92646

0.92670 TO 0.92944

0.92675 TO 0.92952

0.92671 TO 0.92949

0.92643 TO 0.92920

0.92655 TO 0.92934

0.92653 TO 0.92937

0.92642 TO 0.92929

0.92843 TO 0.92934

0.92656 TO 0.92952

0.92693 TO 0.92966

0.92701 TO 0.92998

0.92714 TO 0.93011

0.92726 TO 0.93025

0.92731 TO 0.93033

0.92681 TO 0.92967

0.92690 TO 0.92990

0.92694 TO 0.63010

98 PER CENT
CONFIDENCE INTERVAL

0.92483 TO 0.83018

0.92492 TO 0.93037

0.92500 TO 0.93046

0.92516 TO 0.93061

0.92523 TO 0.93068

0.92513 TO 0.93059

0.92509 TO 0.93057

0.92523 TO 0.93070

0.92536 TO 0.93082

0.92532 TO 0.93081

0.92527 TO 0.93090

0.92532 TO 0.93097

0.92505 TO 0.93059

0.92515 TO 0.93074

0.92511 TO 0.93079

0.92498 TO 0.93072

0.92497 TO 0.93090

0.92509 TO 0.93099

0.92546 TO 0.93132

0.92553 TO 0.93142

0.92565 TO 0.93159

0.92577 TO 0.93174

0.92560 TO 0.93195

0.92529 TO 0.93139

0.92525 TO 0.93144

0.92537 TO 0.93166

99 PER CENT
CONFIDENCE INTERVAL

0.92347 TO 0.93164

0.92356 TO 0.93173

0.92384 TO 0.93193

0.92390 TO 0.93197

0.92397 TO 0.93205

0.92377 TO 0.93195

0.92372 TO 0.93194

0.92397 TO 0.93207

0.92400 TO 0.93219

0.92396 TO 0.93219

0.92399 TO 0.93229

0.92393 TO 0.93226

0.92366 TO 0.93199

0.92375 TO 0.93214

0.92369 TO 0.93221

0.92355 TO 0.93216

0.92352 TO 0.93226

0.92360 TO 0.93247

0.92400 TO 0.93279

0.92408 TO 0.932899

0.92417 TO 0.93309

0.92428 TO 0.93323

0.92429 TO 0.93330

0.92376 TO 0.93292

0.92371 TO 0.93299

0.92379 TO 1.93326

HUMBER OF
HISTORIES

300000

299000

299000

297000

296000

295000

294000

293000

292000

291000

296000

291000

276000

271000

266000

261000

256000

251000

246000

241000

236000

231000

228000

221000

216000

211000
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LWT ANALYSIS; N17X170FPA ASSEMBLY; NO MATER IN GAP

NO. OF INITIAL
GENERATIONS

SEKIPPED

97

102

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

162

187

192

197

202

207

212

217

222

227

AVERAGE
E-EFFECTIVE DEVIATION

0.92667 + OR - 0.00159

0.92922 + OR - 0.00160

0.92909 + OR - 0.00164

0.92851 + OR - 0.00165

0.92632 + OR - 0.00166

0.92824 + OR - 0.00169

0.92863 + OR - 0.00172

0.92852 + OR - 0.00175

0.92861 + OR - 0.00178

0.92845 + OR - 0.00181

0.92836 + OR - 0.00186

0.92878 + OR - 0.00189

0.92859 + OR - 0.00194

0.82856 + OR - 0.00200

0.92855 + OR - 0.00207

0.92808 + OR - 0.00211

0.92900 + OR - 0.00210

0.92982 + OR - 0.00207

0.93012 + OR - 0.00213

0.92988 + OR - 0.00220

0.92979 + OR - 0.00220

0.92956 + OR - 0.00239

0.92876 + OR - 0.00244

0.92876 + OR - 0.00253

0.92791 + OR - 0.00258

0.92835 + OR - 0.00259

0.92875 + OR - 0.00267

87 PER GENT
CONFIDENCE INTERVAL

0.92708 TO 0.93025

0.92783 TO 0.93082

0.92745 TO 0.93072

0.92888 TO 0.93019

0.82064 TO 0.93000

0.82815 TO 0.82993

0.92091 TO 0.93035

0.82876 TO 0.93027

0.82683 TO 0.93038

0.82663 TO 0.83826

0.82650 TO 0.83022

0.92689 TO 0.830866

0.92686 TO 0.93083

0.92656 TO 0.03056

0.92848 TO 0.93062

0.92598 TO 0.83019

0.92690 TO 0.03110

0.92775 TO 0.03189

0.92798 TO 0.93225

0.92768 TO 0.83208

0.92750 TO 0.81207

8.92717 TO 0.93195

0.82633 TO 0.83120

0.92623 TO 0.83129

0.92132 TO 0.93048

0.92576 TO 0.93094

0.92608 TO 0.93143

95 PER CENT
CONFIDENCE INTERVAL

0.92549 TO 0.93184

0.92603 TO 0.93242

0.92582 TO 0.93236

0.92521 TO 0.83181

0.92406 TO 0.93168

0.92487 TO 0.93162

0.92519 TO 1.93217

0.92501 TO 0.93203

0.02505 TO 0.93218

0.82482 TO 1.93117

0.92465 TO 0.93207

0.92500 TO 0.93255

0.02472 TO 0.93247

0.92456 TO 0.93256

0.92440 TO 0.93269

0.92388 TO 0.93230

0.92480 TO 0.93321

1.92568 TO 0.93396

0.92585 TO 0.93438

1.92548 TO 0.93429

0.02522 TO 0.93436

0.92478 TO 0.93434

0.92389 TO 0.93364

0.92371 TO 0.93382

0.02274 TO 1.93317

0.92318 TO 0.93353

0.92341 TO 0.93410

89 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.92391 TO 0.93342 206000

0.92443 TO 0.93401 201000

0.92418 TO 0.93399 198000

0.92356 TO 0.93346 191000

0.91328 TO 0.93336 186000

0.92318 TO 0.93330 181000

0.92347 TO 0.93378 176000

0.92326 TO 0.93378 171000

0.92326 TO 0.93396 168000

0.92301 TO 0.93388 161000

0.92279 TO 0.93393 156000

0.92311 TO 0.83444 151000

0.92278 TO 0.93441 146000

0.82256 TO 0.93456 141000

0.92233 TO 0.93476 136000

0.92177 TO 0.93440 131000

0.92269 TO 0.93531 126000

0.92361 TO 0.93603 121000

0.92372 TO 0.93651 116000

0.92327 TO 0.93649 111000

0.92293 TO 0.93664 306000

0.92239 TO 0.93672 101000

0.92145 TO 0.93807 96000

0.92118 TO 0.93635 91000

0.92016 TO 0.93565 85000

0.92059 TO 0.93612 81000

0.92073 TO 0.93677 76000

0
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LNT ANALYSIS; K17X17 CPA ASSEMBLY; NO WATER IN GAP

NO. OF INITIAL
GENERATIONS

SKIPPED
AVERAGE

K-EFFECTIVE
17 PER CENT

DEVIATION CONFIDENCE INTERVAL

232 0.92938 +- OR - 0.00274

237 0.92111 + OR - 0.00219

242 0.92576 + OR - 0.00273

247 0.92621 + OR - 0.00283

212 0.12667 + OR - 0.00306

257 0.92546 + OR - 0.00316

262 0.92446 ± OR - 0.00343

267 0.92326 + OR - 0.00371

272 0.92216 + OR - 0.00412

277 0.92103 + OR - 0.00440

292 0.92139 + OR - 0.00499

267 0.92005 + OR - 0.00576

292 0.91662 + OR - 0.00419

297 0.92086 + OR - 0.00644

0.92565 TO 0.93112

0.92422 TO 0.92959

0.92313 TO 0.92650

0.92338 TO 0.92904

0.93361 TO 0.92974

0.932229 TO 0.92862

0.92103 TO 0.92769

0.92946 TO 0.921687

0.92636 TO 0.12659

0.92664 TO 0.92543

0.91639 TO 0.92638

0.91429 TO 0.92561

0.91193 TO 0.92131

0.91443 TO 0.92730

95 PER CENT
CONFIDENCE INTERVAL

0.92291 TO 0.93386

0.92113 TO 1.93228

0.92029 TO 0.93123

0.92055 TO 0.93197

0.92051 TO 0.93290

0.91913 TO 0.93179

0.91761 TO 0.93132

0.91575 TO 0.93059

0.91424 TO 0.93071

0.91224 TO 0.92993

0.91140 TO 0.93137

0.90953 TO 0.93157

0.90723 TO 0.92600

0.90791 TO 0.93373

0.92017 TO 0.93659

0.91694 TO 0.93496

0.91756 TO 0.93396

0.91772 TO 0.93470

0.91749 TO 0.93596

0.91597 TO 0.93495

0.91416 TO 0.93475

0.91204 TO 0.93429

0.91013 TO 0.93463

0.90765 TO 0.93422

0.90641 TO 0.93636

0.90276 TO 0.93734

0.90254 TO 0.93070

0.90155 TO 0.94017

71000

66001

61000

56000

51000

46000

41000

36000

31000

26000

21100

16000

11000

610O

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL NISTORIES
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LWT ANALYSIS; WI7X170OFA ASSEMBLY; NO WATER IN GAP

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RON.
THE LINE REPRESENTS K-EFF = 0.9276 + OR - 0.0014 BBICN OCCURS FOR 553 GENERATIONS RUN.

0. 8951 0.59117 0. 9283

I II
I * S

I S

S SI

I0 + 5 *

I S I

SI *I I

15 + I S I
II * S

5 *

20 + I * I
5 * II

5 * SI
5 * I

25 + I * I
1 I * I
[ I * I

5 * II
5 * I3

30 + I * I
I I *
II * II

5 * 5
I I *

355+ I * LI
SI * I5

5 * II
5 * II
S * 5

40 + 5 *1 I
S II

] I * I I

45+ 5 * I
II * I

1 *11
SI * I
[I * I

50 + 5 I
SI * II
I 5 * II
I 5 * II
II *1 5

550+ 5 * II
I 5 * II

II S
II * I]
II S

600+ I * I
II * II

S I S

I * II
]I * I

65 + I * 5
SI * I
i ~I * I
SI * IS

5 * 5
70 + 5 * I

5 * 5I
5 * 5I
S II
5 * SI

75 + 5 SI
S * SII
5 * II

SI * 5
II S

800+ I * II
5 * II
S I I

S * IS
5 * IS

05 + 5 IS
S II
S I I
S II

1I I IT

90+ I * I I

S * I5
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115 +

135 +

105 +

180 +

105 +

i * iiI * [I

II * [ I

I * rI
i * II

i* I
S* II
i * II

i * II
i * II

i * II

i * i~

i * i~
i * II
I *11I
I *11I
i *1 II
I *1 I

I * I I
I *1 I
I *1 I
I *1 I
I *1i I
i *1 II
I *M I

I *I I
0 * I I
i * I I
I *1I

O *1 I

I *1II
i * I I
I *11
I *1 I

I *11
I *I II
i *1 i
i -I I
i I I

I 'I I
i I I
I *I I
i *1Ii
i *1Ii
i I I
I *jI

i *1 i
i I I
i * j i

I *] I
I *1 I
I *1 I
I *1 I
I *1 I
i *j I
I *1 I
I *iI
I *1 I
I *l I
I *1 I

I *K I
I *1 I
I *1 I
I *2
I *1

I *3
I *[ I

I *1 I
I *1 I
I *1 I

1I *11
I 1II

I *tII
I * I I
I * I I

I -*II
I * I:
2 * II
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I T * T2

] 2 II

190 + I * 12

195 + 0 *10

] I *II

200 + 0 *]I

I 2 I * 2

205 + 2 *2I

] I *2I

210 + 1*1 I

] I2* 0
215 + I2*I

I I2* 0

220 + 2 *2I
I I2* 0

220 + 2 *2I

[ I2* 0

230 + I2* 2

I I2* 2
I I 1* 2

230 + 0 I* 2
I 0 1* 2
I 0 1* 2
I I1* 2
] 0 1* 0

240 + 21*1I

II1* I
i I21* I
I 0 1* 0

240 +2 1* 2
[ 01* 0
i IJ* 2
I 01* 0
I 01* 0

250 + 01* 0
I 2 1* 0
I 2 1* 0
I 01* 2
I 21* 2

250 + 01* 2
I 01* 2
I I1* 0
I I1* 0
I I1* 0

060 + I1* 0
i I1* I
I 01* 0
I II* 0
i I1* 0

265 + 21* 2
I If* 2
I II* 0
I I1* 0
I 21* 0

270 + 01* 0
I 21* 0
i I1* 0
I I1* 2
I 01* 0

275 * I1* 0
I 01* 0

I 01* 0
I II* 0

280 + 01* I

I I]* 2
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285 +

290 +

295 +

300 +

1I* I
11* I
11* I
1I* I
11* I
I1* I
II* I
Ilk I
Ilk I
Il* I
Il* I
Il* I
Il* I
Il* I
Il* I
Il* I
Ilk I

I It I
I It I

Ilk I
It'
1 *

0
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LWJT ANALYSIS; WI7X170OFA ASSEMBLY; NO WATER IN GAP

SKIPPING 3 GENERATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0041 3.82159E-03 2.2285

2 0.0176 1.62875E-03 0.6788

3 0.0195 1.81087E-02 0.5982

4 0.0080 7.43364E-G3 0.7828

5 0.0025 2.290300-03 0.5584

6 0.0021 1.92991E-03 0.4310

7 0.0020 1.89655E-03 0.4214

8 0.0021 1.84380E-03 0.5120

9 0.0028 2.63848E-03 0.5738

10 0.0062 5.706840-03 0.5540

11 0.0129 1.198190-02 0.5434

12 0.0169 1.57150E-02 0.5901

13 0.0161 1.49765E-02 0.7211

14 0.0127 1.17814E-02 0.6073

15 0.0027 2.537210-03 1.0023

16 0.0019 1.75894E-03 1.3997

17 0.0029 2.66520E-03 1.8406

16 0.0039 3.982870-03 1.8401

19 0.0048 4.46800E-03 1.3701

20 0.0202 1.87454E-02 0.8242

21 0.0111 1.02892E-02 1.2914

22 0.0270 2.55763E-02 0.8781

23 0.1015 9.41627E-O2 0.4969

24 0.2107 1.95465E-01 0.3094

25 0.1943 1.70920E-01 0.3038

26 0.2272 2.10732E-01 0.3707

27 0.0762 7.064620-02 0.6653

SYSTEM TOTAL =9.27557K-OS 0.1468

ELAPSED TIME 10.11617 MINUTES

RANDOM NUMBER- 3F140C717467

ABSORPTIONS PERCENT
DEVIATION

2.23872E-03 1.6010

8.22928E-03 0.5887

7.53114E-03 0.5755

3.58477E-53 0.7521

2.46799E-03 0.4834

4.08883E-03 0.3825

4.610790-03 0.3581

6.93673E-03 0.4313

1.08006E-02 0.4894

1.67942E-52 0.4655

2.73418E-52 0.4594

2.90496E-52 0.5221

2.969200-02 0.8243

4.24296E-02 0.5074

8.668560-03 0.7845

5.168610-03 0.8238

3.52185E-03 1.0888

3.666080-03 1.1653

5.84850E-03 8.8953

2.295655-02 0.9788

1.001030-02 0.8827

2.318970-02 0.6229

0.157810-02 0.3251

1.865780-01 0.2124

1.611670-01 0.2326

1.994260-01 0.2299

6.772210-02 0.3877

9.85278E-01 0.0469

LEAKAGE PERCENT
DEVIATION

1.153650-04 17.5402

2.907000-04 10.4431

6.302260-04 6.7848

3.810200-04 8.1521

5.720320-04 7.7086

1.56084E-03 4.7185

1.764780-03 4.2262

8.116840-04 6.1129

4.31467E-04 8.8826

4.62836E-54 7.9790

4.157300-04 8.2827

2.650270-04 10.8580

2.281580-04 11.3033

2.556440-04 11.0784

1.321820-04 15.6621

6.542760-05 20.1921

4.775220-05 24.4371

3.290000-05 29.7861

5.727880-85 22.5666

1.845370-04 12.2584

5.768370-05 23.1358

1.566590-04 11.8982

1.413120-03 3.9432

2.861140-03 2.3289

1.773670-03 3.1578

1.385390-03 3.3467

1.953430-04 8.0105

1.654670-02 1.1479
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LWT ANALYSTS; WI7X17 OFA ASSEMBLY; NO WATER SN GAP

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 0.8155
0.9155 TO 0.9281
0.9281 TO 0.9408
0.8408 TO 0.9834
0.9034 TO 0.9661
0.9661 TO 0.9787
0.9787 TO 0.9914
0.9914 TO 1.0049

0.8396 TO 0.9523
0.8523 TO 0.8649
0.8649 TO 0.8776
0.8778 TO 0.8902
0.8902 TO 0.9028
0.8929 TO 0.8155
0.9155 TO 0.8281
0.9281 TO 0.9408
0.8408 TO 0.9534
9.9534 TO 0.9661
0.9661 TO 0.9787
0.8987 TO 0.9914
0.8914 TO 1.0049

9.8396 TO 0.8523
9.8523 TO 0.8649
0.8649 TO 9.8776
0.8776 TO 0.9902
9.8902 TO 0.9028
9.9028 TO 9.8155
0.9155 TO 9.9281
0.9291 TO 0.9408
0.9498 TO 9.8534
0.9534 TO 9.9661
0.8661 TO 9.9787
0.8787 TO 0.9914
0.9914 TO 1.8940

0.8396 TO 9.8523
0.8523 TO 9.8649
0.8649 TO 0.8776
0.8776 TO 0.9902
0.8902 TO 9.9028
0.9028 TO 9.9155
0.9151 TO 0.9291
0.9261 TO 0.9408
0.9408 TO 0.9534
0.9534 TO 0.9661
0.9661 TO 0.9787
0.9787 TO 0.9904
0.9914 TO 1.0040

FREOUENCY FOR GENERATIONS 4 TO 303

FROUNC*ORGEEATON*9*O 0

FREQUENCY FOR GENERATIONS 154 TO 303

FRUEN*FR EERTOS*2 T 0

CONGRATULATIONS! YOU NAVE SUCCESSFULLY TRAVERSED TNE PERILOUS PATS THROUGH KENO V IN 10.11817 MINUTES
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NAC-LWT Cask SAR August 2015
Revision 44. Figure 6.6.1-4 CSAS Input/Output for NAC-LWT with PWR Fuel - 3.5% Enrichment -

Most Reactive Accident Condition Configuration

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37)
MODULE CSAlS2 WILL SE CALLED

LWT ANALYSIS; W17X170OFA ASREMSLY; WATER IN GAP
27OROUPNDF4 LATTI CECELL
U02 1 0.95 293.0 92235 3.5 92238 96.5 END

DR 2 1.0 293.0 END
520 3 1.0 293.0 END
AL 4 1.0 293.0 END
55304 5 1.0 293.0 END
PB 6 1.0 293.0 END
N20 7 1.000 293.0 END
N20 8 1.000 293.0 END
R20 B 1.0 293.0 END
END COMP
SOUAREPITCH 1.2598 0.7844 1 3 0.9244 2 0.8002 9 END
LWT ANALYSIS; W17x170OFA ASSEMBLY; WATER IN GAP
READ PARAM RUW=YES PLT=NO TMIE=5000 GEN=303 NPG=I000 END PARAM

READ GEOM
UNIT 1
COM= FUEL PIN CELL - WOTN N20'
CYLINDER 1 1 0.3922 2P182.88
CYLINDER 9 1 0.4001 2P182.88

CYLINDER 2 1 0.4972 2P182.88
CUBOID 3 1 4P0.6299 2P282.88
UNIT 2
COM= WATER ROD CELL - WITH N20'
CYLINDER 3 1 0.5715 2P182.88
CYLINDER 2 1 0.6121 2P182.88
CUBOID 3 1 4P0.6299 2P182.88
GLOBAL UNIT 9
ARRAy 1 -10.7083 -10.7083 -182.88
CUBOID 3 1 4P11.2776 2P182.88
CYLINDER 4 1 16.891 2P182.88
CYLINDER 3 1 16.9963 2P182.88
CYLINDER 5 1 18.8913 2P182.88
CYLINDER 6 1 33.4963 2P182.88
CYLINDER 5 1 38.5443 2P182.88
CYLINDER 7 1 49.2443 2P182.88
CYLINDER 5 1 49.8539 212.48 -192.16
CYLINDER 6 1 49.8039 212.48 -199.78
CYLINDER 5 1 49.8539 212.48 -206.67
CUBOID 8 1 4P81.0000 243.00 -240.00

END GEOM
READ ARRAY
ARA=1 NUX=17 NUY=17 NUS=1 FILL

3451
SRI 2 2R1 2 2RI 2 SRI

391 2 9R1 2 381
17RI

2R1 2 2R1 2 DRl 2 251 2 2R1 2 DRI
34R1

2EI 2 251 2 2R1 2 281 2 201 2 2R1
3451

2R1 2 251 2 251 2 2RS 2 251 2 2R1
17R1

3R1 2 951 2 351
5RI 2 251 2 251 2 151I

3451
END FILL
END ARRAY
READ BOUNDS IFC=VAC YXF=VAC END BOUNDS
END DATA

SECONDARY MODULE 000008 MAO BEEN CALLED.

MODULE 000908 IS FINISNED. COMPLETION CODE 0. CPU TIME USED 1.32 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISNED. COMPLETION CODE 0. CPU TIME USED 13.87 (SECONDS).

SECONDARY MODULE 000009 WAS BEEN CALLED.

MODULE 000009 IS FINISNED. COMPLETION CODE 0. CPU TIME USED 622.14 (SECONDS).

MODULE CSAO25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 841.09 (SECONDS).

0
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***** ~PROGRAN VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3 * *

***** PROGRAM: CSAS** *

*** CREATION DATE: 03/O8/96***

***** VOLUME: ENS **

***** LINRANY: O:\ICALE43\NIN_NT\EXE * *

* ** PRODUCTION CODE: CSAS***

***** VERSION: 3.1 * *

***** JOSNAIER: SCALE-PC***

*** DATE OF EXECUTION: 07/23/98***

*** TINE OF EXECUTION: 03:11:03***
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LWT ANALYSIS; W17X170OFA ASSEMBLY; WATER IN GAP

**** PROBLEM PARAMIETERS ***

LIS 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
NSC S COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL SONES
CE LATTICECELL GEOMETRY
MORE 0 0/I DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN S FUEL SOLUTIONS

*** PROBLEM COMPOSITION DESCRIPTION***

SC UO2 STANDARD COMPOSITION
MX S MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTN 10.9600 THEORETICAY. DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

92000 1.00 ATOM/MOLECULE

92235 3.500 NT%
92236 96.500 WT%

8016 2.00 ATOMS/MOLECULE

END

SC SR STANDARD COMPOSITION
ME 2 MIXTURE NO.
VF 1.1000 VOLUME FRACTION
ROTN 6.4900 THEORETICAL DENSITY
NEL S NO. ELEMENTS
ICP 1 0/1 MSXTURE/COMPOUND
TEMP 291.1 DEC KELVIN

40000 1.00 ATOM/MOLECULE

END

SC N20 STANDARD COMPOSITION
MX 3 MIXTURE ND.
VF 1.0000 VOLUME FRACTION
ROTN 5.5992 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

1001 2.10 ATOMS/MOLECULE
0016 1.00 ATOM/MOLECULE

END

SC AL STAhNDARD COMPOSITION
MX 4 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROYN 2.7120 TOEORETICAL DENSITY
NEL 1 ND. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

13027 1.01 ATOM/MOLECULE
END

SC 11304 STANDARD COMPOSITION
MX S MIXTURE NO.
VF 1.0000 VOLUME FRACTION
RDTN 7.9200 TWEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP I 0/S MIXTURE/COMPOUND
TEMP 193.0 SEC KELVIN

24304 19.010 WT%
250051 2.000 WT%
26304 69.500 WT%
28304 9.100 MYS

END

SC PB STANDARD COMPOSITION
MX 6 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTN 11.3440 TNEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 203.0 SEC KELVIN

62000 1.00 ATOM/MOLECULE
END

SC N20 STANDARD COMPOSITION
MX 7 MIXTURE NO.
VP 1.10000 VOLUME FRACTION
ROTN 0.0992 THEORETICAL DENSITY
NEL 2 ND. ELEMENTS
ICP 1 0/I MIXTURE/CDMPOUND
TEMP 293.1 SEC KELVIN

5001 2.00 ATOMS/MOLECULE
8056 1.00 ATOM/MOLECULE

END

SC N20 STANDARD COMPOSITION
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MX 8 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 N20 STANDARD COMPOSITION
MX 9 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9992 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

TEMP 203.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
9016 1.00 ATOM/MOLECULE

END

***PROBLEM GEOMETRY***

CTP SQUAREPITCH CELL TYPE
PITCH 1.2598 CM CENTER TO CENTER SPACING
KUELOD 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 DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 0.8002 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFOCATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL

ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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* 4, NI OLM ** *

* ** NUMBER DATA SET WNAE NAME UNIT FUMCTION ** *
• * * .... ** *

• *89 G:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARy *

•E*l8 G;\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY4,

11* I D:\PROJECTS\BUSS-c~Ik\pwrfin02\I7RX2M\FTIIFGS SNORT CROSS SECTION LIBRARY ***

• *90 D;\PROJECTS\BUS5-c~I\pwrfin02\I7NX2M\FT9SFGS INPUT DATA DIRECT ACCESS**

• *STANDARD COMPOSITION LIBRARY DATA ** *

• **UNIT NUMBER :89**

• ** DATASET NAME :G:\scale43\DATALIB\FT89F00G**

• ** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY**
• ** ~637 STANDARD COMPOSITIONS, 490 NUCLIDES**
• ** SO ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.**

.4,CREATION DATE; 6/30/95 *

• ** ~CROSS SECTION LIBRARY DATA**

• *UMIT NUMER :82,4

• ** DATASET NAM•E :G:\scale43\DATALIB\FT82F001*,

• ** ~LIBRARY TITLE; SCALE 4.2 - 37 GROUP NEUTRON GROUP LIBRARY**
4,* BASED ON ENDF-B VERSION 4 DATA 0*

• * * LAST UPDATED 08/12/94 ***

• **L.M.PETRIE - ORNL*,

* * * * * * * * * * * * * * * * ***

*************************************************************************

S.... ID'S WERE USED BEFORE REARING SEND V DATA ....

..... I TO'S WERE USED READING TWO WEND V PARAIMETER DATA ....

•********** DATA READING COMPLETED **********

S.... ID'S WERE USED PREPA-RING TWO WEND V INPUT DATA

S.... ID'S WERE USED LOANING TWE WEND V DATA ....

..... 0 ID'S WERE USED LOADING INS DATA ....

..... 0 ID'S WERE USED CHECKING TWO SEND V GEOMETRY DATA . ..
• **RESTART DATA RAS BEEN WRITTEN DR UNIT B5*4*

..... 0 SD'S WERE USED WRITING TWO REND V - CSAS DATA ....

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

CONTROL MODULE COASTS IS COMPLETE.

0
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******* ****************************************************************************

** **** NMWERSIC PARAMETERS **** **

**TWE MAXIMUIM PROBLEM TINE (WIN) *** *

**TBA TINE PER GENERATION (WIN) 0.50**

** EN NUMBER OF GENERATIONS 303**

**NPG NUMBER PER GENERATION i000**

**NSK NUMBER OF GENERATIONS TO BE GRIPPED 3 **

**BEG BEGINNING GENERATION NUMBER 1 *

** ES GENERATIONS BETWEEN CNECWPOINTS 0I*

**XlD NUMBER OF EXTRA 1-0 CROSS SECTIONS 1 ** *

**NBE NEUTRON BANE SIZE 102lS*

E* NS EXTRA POSITIONS IN NEUTRON BANE 0S*

* NFB FISSION BANE SIZE TOGS**

* ** XFB EXTRA POSITIONS IN FISSION BANE S ** *

N* TA DEFAULT VALUE OF WEIGNT AVERAGE 0.5000**

N* TB WEIGHT NOON FOE SPLITTING 3.0000**

**WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333**

E* ND STARTING RANDOM NUMBER BB82710001II*

**NBB NUMBER OF D.A. BLOCES ON UNIT B 200**

**NLB LENGTH OF D.A. BLOCES ON UNIT B 512**

** * ADJ MODE OF CALCULATION FOEWAND**

* ** INPUT DATA WRITTEN ON RESTANT UNIT NO**

* ** BINARY DATA INTERFACE YES ** *
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*** ~LET ANALYSIS; WI7XI70OFA ASSEMBLY; WATER IN GAP**

**** LOGICAL PARAJMETERS

RUE

FIX

SMU

MKU

CEU

FMU

MEN

CKHl

EHL

XSG

XS2

XAP

PEG

PlD

EXECUTE PROBLEM AFTER CEECEIEG DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLSCATION

COMPUTE MATRIX E-EFF BY UEIT BOMBER

COMPUTE COFACTOR E-EFF BY UNIT EUMBER

PRINT FIGS PROD MATRIX BY UNIT NUM4BER

COMPUTE MATRIX E-EPF BY BOLE BOMBER

COMPUTE COFACTOR E-EFF BY EOLE NUMBER

PRINT FIGS PROD MATRIX BY BOLE NUMBER

COLLECT MATRIX BY BISBEST BOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTGONS

PRINT l-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTROM

PRINT EXTRA 1-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FOE

SBB

MKP

CEP

FMP

MKA

CEA

FMlA

HAL

FAR

GAS

PAX

PET

PGM

BUG

TSK

PLOT PICTURE MAP(S) NO**

COMPUTE FISSION DENSITIES NO **

COMPUTE NO-BAR & AVG FISSION GROUP YES**

COMPUTE MATRIX E-EFF BY UNIT LOCATION NO**

COMPOTE COFACTOR K-EFF BY UNIT LOCATSON NO ** *

PRINT FIGS PROD MATRIX BY UNIT LOCATION NO * **

COMPOTE MATRIX E-EFF BY ARRAY NUMBER NO **

COMPUTE COFACTOR E-EFF BY ARRAY NUMBER NO ***

PRINT FIGS PROD MATRIX BY ARRAY BOMBER NO ***'

COLLECT MATRIX BY HIGNEST ARRAY LEVEL NO ***

PRINT FIS. AND ABS. BY REGGON 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 TRACEING INFORMATION NO * **

PARAMETER INPUT COMPLETED

..... 0 TO'S WERE USED READING TEE pARAMETER DATA ....

*********** DATA READING COMPLETED**********
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* ** LWT ANALYSIS: WI7X170OFA ASSEMBLY; WATER IN GAP**

*** ****** ~ADDITIONAL INFORMATION ****

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON SN TNE NEUTRON BANK

ENTRIES/NEUTRON IN TNE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OP DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UMIT NUMBER

LARGEST ARRAY NUMBER

27

1

2

16

S

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UMITS IN TNE GLOBAL X DIR.

NUMBER OF UMITS IN TNE GLOBAL Y DIR.

NUMBER OF UMITS IN TNE GLOBAL I DIR.

USE A GLOBAL REFLECTOR

1 USE NESTED BOLES

S NUMBER OF BOLES

19 MAXIMUM NOLE NESTING LEVEL

19 USE NESTED ARRAYS

9 NUMBER OF ARRAYS USED

1 MAXIMfUM ARRAY NESTING LEVEL

YES

17

17

YES

NO

0

NO

VAC

VAC

VAC

+X BOUNDARY CONDITION

+Y BOUNDARY CONDITION

+Z BOUNDARY CONDITION

VAC

VAC

VAC

-X BOUMDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARy CONDITION

0

0
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** LWTANALYSIS; W17XI70FEA ASSEMBLY; MATER IN GAP *

****** SPACE AND SUPFRGROUP INFORMATION ***-* *

** 100000 WORDS IS THE TOTAL SPACE AVAILABLE.**

** 28457 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.**

** 71543 WORDS OF STORAGE ARE AVASLABLE FOR SUFERGROUPED DATA.**

** 99759 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING TWE SUPERGROUPS. *

** 71483 WORDS OF SYORAGE ARE AVAILABLE TO EACW SUPEROROUF. *

** 1172 WORDS ARE WEEDED FOR THE LARGEST GROUF.**

** 29845 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.**

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

** 42144 WORDS OF STORAGE WILL BE USED TO RUN THIS PRONLEM. *

**STARTING ENDING ESEC ALBEDO TOTAL **
* ** SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH * *

**1 1 27 2697 0 13542**

..... 8 ID'S WERE USED IN SUPEWGROUPING ....

G.... SOS MERE USED LOADING THE DATA ....
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MEDIA BIAS
HUM IDREGION

LWT ANALYSIS; WI7X170OFA ASSEMBLY: WATER IN GAP

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 1

FUEL PIN CELL - WITH H20

1 CYLINDER 1 I

2 CYLINDER 9 1

3 CYLINDER 2 1

4 CUBOID 3 1

HATER ROD CELL - WITH N20

1 CYLINDER 3 1

2 CYLINDER 2 1

3 CUBOID 3 1

RADIUS

RADIUS

RADIUS

0.39220

0.40010

0.415720

0. 62990

+Z

+Z

+Z

-X

182.88

182.86

162. 88

-0.62990

-0 = -162.88

-Z = -182.88

-0 = -182.88

+Y= 0.62990

CENTERLINE 05 AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y =-0.62880 +Z

0.00000

0.00000

0.00000

182.88

Y

Y

Y

-Z

0.00000

0. 00000

0. 00000

-162.68

UNIT 2

1 ARRAY NUMBER

2 CUBOID

2 CYLINDER

4 CYLINDER

S CYLINDER

6 CYLINDER

7 CYLINDER

B CYLINDER

9 CYLINDER

10 CYLINDER

11 CYLINDER

12 CUHOID

3

6

S

1

1

1

1

1

1

1

1

1

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

0.507100

0.61210

0.62990

************GLOBAL*************
UNIT 9 EXTERNAL TO LATTICE I1 ..

+Z0 182.88

+Z = 182.88

-X =-0.62990

-Z = -182.88

-Z = -182.88

+Y = 0.62990

10. 708

11.278

16. 891

16.986

16.891

13.496

3.504 4

48.244

49.8004

49.8604

489.854

-X

-X

+0

+Z

+Z

+Z

+0

+Z

+Z

+Z

+Z

-10.708

-11.278

182.688

182.88

162.88

182.88

182.88

182.88

212. 48

212.46

212.48

+Y- 10.708

+Y=11.278

-0 = -182.688

-0 = -182.688

-0 - -182.08

-0 - -162.88

-Z = -182.88

-I = -182.86

-Z = -182.26

-l = -188.78

-Z - -208.07

-Y = -10.708 +Z0

-Y = -11.278 +0

CENTERLINE IS AT X =

CENTERLINE IS AT X =

CENTERLINE IS AT X =

CENTERLINE IS AT X -

CENTERLINE IS AT X =

CENTERLINE IS AT X=

CENTERLINE IS AT X=

CENTERLINE IS AT X=

CENTERLINE IS AT X -

CENTERLINE IS AT X =

CENTERLINE 05 AT X =

-Y =-0.62990 +0 =

0.00O000

0.008000

182.88

182.88

182.88

0.00000

0.00000

0.00000

0. 00000

0. 00000

0. 00000

0.00000

0.00000

0.00000

Y

Y

-0

-0

-Z

Y

Y

Y

Y

Y

Y

Y

Y

T

=0.00000

= 0.00000

= -182.88

= -182.88

= -182.88

= 0.00000

=0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= O.OOO000

= 0.00000

= 0.00000

8 1 +X = 81.000 -X - -81.000 +1 - 81.000 -Y = -81.000 +0 - 243.00 -Z = -240.00
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NAC-LWT Cask SAR August 2015
Revision 44

LWT ANAYSIS; WI7XI70OFA ASSEMBLY; WATER IN GAP

UNIT ORIENTATION DESCRIPTION FOR ARY 1

Z LAYER 1, X COLUMN 1 TO 17 LEFT TO RIGHT Y ROW 1 TO 17 BOTTON TO TOP

111112112112112111
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NAC-LWT Cask SAR
Revision 44

August 2015

LWT ANALYSIS; H17X170OFA ASSEMBLY; HATER IN GAP
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM 0

GEOMETRY
UNIT REGION REGION

i 1 1
2 2
3 3
4 4

2 1 B

2 B
3 7

SURROUNDING GEOMETRY VOLUMES -

B 1 8
2 9
3 15

4 i1

5 12
6 13
7 14
6 15
9 16
10 17
11 16
12 19

VOLUME

1.76751E+G2 CM**3
7.19223E+GS CM

t
*3

5.62490E+01 UM**3
3.40304E+0G2 CM**3

3.735300+02 CM**3
5.52175E+G1 CM**3
1.49979Et02 CM**3

GEOMETRY REGION

1.67763E+G5 CM**3
1.B3123E+04 CM**3
1.41760E+05 CM**3
3.70972E+03 CM**3
7.B53B3E+G4 CM**3
B.79177E+G5 CM**3
2.453B6E+B5 UM**3
1.25193E+G6 CM**3
3.72996E+G5 CM**3
5.94BB3E+G4 CM**3
6.94145E+G4 CM**3
B.38745E+G6 CM**3

CUMUJLATIVE
VOLUME

1.76751E+02 CM**3
1.B3943E+02 CM**3
2.40192E+02 CM**3
5.B0496E+02 CM**3

3.75305E+G2 CM**3
4.30B18E+02 CM**3
5.B0496E+02 CM**3

B IS AN ARRAY PLACEMENT BOUNDARY REGION

1.67763E+05 Q4**3
1.B6576E+05 CM**3
3.27B36E+05 CM**3
3.3154BE+05 CM**3
4.10081E+05 CM**3
1.2B926E+06 CM**3
1.53457E+06 CM**3
2.7B649E+06 UM**3
3.15949E+IB CM**3
3.21899E+06 CM**3
3.2BB4GEtS6 CM**3
1.26759E+57 CM**3

UMIT USES REGION

i 264 1
2
3

2 25 1
2
3

B 1 1
2
3
4
5
6
7
B
9

10
11
12

MIXTURE

1

2
3

3
2
3

3

3

6
5
7
5
6
5
8

TOTAL VOLUME

4.66622E+G4 CM**3
1.B9875E+03 CM**3
1.464976+54 CM**3
6.984S3E+G4 CM**3

9.362505+03 CM**3
1.3B044E+03 CM**3
3.74947E+03 CM**3

1.677631+05 CM**3
1.83123E+G4 CS**3
1.417601+05 CM**3
3.7G972E+G3 CM**3
7.85353E+G4 CM**3
6.79177E+05 CM

t t
3

2.45358E+05 CM**3
1.25153E+06 CM"*3
3.72096E+G5 CM**3
5.949B3E+04 CM**3
6.B4145E+04 CM**3
9.3B745E+06 CM*"3

S

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

2
3

6
7

4.56622E+04 CM4**3
1.B2302E+04 CM**3
1.24994E+05 CM**3
1.41760E+05 CM**3
7.66253E+05 CM**3
9.36675BE+05 CM**3
1.25193E+06 QM**3
9.367455+06 CM**3
1.B9B75E+03 CM4**3

MASS (G)
4.9584 6E+S5
1.0G5334E+05
1. 24766E+05
3.8B3037E+05
6.06873E+06
5. 0648B3E+ 07
1.24 9645+06
B. 37028E+06
1.8B9B5285+ 03

* ** BIASING INFORMATION**

** A DEFAULT WEIGHT OF 0.500 MILL BE USED FOR AILL BIAS SD'S. ** *

..... S IO'S HERE USED IN KEND-V BEFORE TRACKING ....

.... . 0.1650 MINUTES HERE DIED PROCESSING DATA . ....

VOLUMdE FRACTION OF FISSILE MATERIAL IN THE CORE= 2.7B143E-01

START TYPE S HAS USED.

THE NEUTRONS MERE STARTED MOTH A FLAT DISTRIBUTION IN A CUBDID DEFINED BY:
+X= 1.G7083E+0S -X=-1.07083E+01 +1- 1.07083E+01 -Y=-1.07083E+I1 +Z1= 1.828805+02 -Z=-I.B2B8OE+02

THE FLAG TO START NEUTRONS IN THE REFLECTOR HAS TURNED OFF

0.10317 MINUTES HERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.12600 MINUTES.

0
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NWAC-LWTIS CII0As SARSML;WTRI A
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LOOT ANALYSIS; M17X17 OFA ASSEMBLY; WATER IN GAP

~GENERATIONwGENERATION K-EFFECTIVE
1 9.51010E-01
2 9.40984E-01
3 9.54180E-01
4 9.4D2956-I1
5 9.16672E-01
6 9.40452E-01
7 9.34813E-01
8 9.30026E-01
9 9.38348E-01

10 8.92032E-01
11 9.11582E-01
12 9.15588E-01
13 9.52711E-01
14 9.35356E-01
15 9.37142E-01
16 9.37905E-01
17 9.29604E-01
19 9.20469E-01
19 9.29994E-01
20 9.46117E-01
21 9.12522E-01
22 9.43921E-01
23 9.579116-01
24 8.94522E-01
25 9.25850E-01
26 9.11303E-01
27 9.20195E-51
28 9.35677E-01
29 9.32110E-01
30 9.16956E-01
31 9.18142E-01
32 9.52791E-01
23 9.20900E-01
34 9.29466E-01
35 8.66663E-01
26 9.39891E-01
37 9.03279E-01
38 9.28671E-01
39 9.62627E-01
40 8.95993E-01
41 9.06233E-01
42 9.15541E-01
43 9.72554E-0l
44 9.38366E-01

46 9.38259E-01
45 9.32059E-01
47 9.33628E-01
48 9.52331E-01
49 9.32474E-01
50 0.19013E-01
51 9.64448E-01
52 9.41027E-01
53 9.11931E-01
54 9.08637E-01
55 9.47154E-01
56 9.204316-01
57 9.275286-01
56 9.16484E-l1
59 8.880136-01

60 9.620176-01
61 9.47144E-01
62 8.044906-01
63 9.40984E-01
64 9.52704E-01
69 9.072236-01
66 9.30334E-01
67 9.25560E-01
68 9.664956-01
69 9.41209E-01
70 9.339996-01
71 9.710566-01
72 6.961566-01
73 9.800056-01
74 9.13067E-01
75 9.703276-01
76 9.319056-01
77 9.522136-01
78 9.471606-01
79 6.937016-01
80 9.472266-01
81 9.4658996-01
92 9.25649E-01
83 9.014926-01
84 9.200416-01
95 0.829906-01
66 9.231406-01
87 9.433376-01
89 9.287136-01
89 9.253516-01

S90 9.331636-01

91 9.215006-01

ELAPSED TONE AVERAGE
MINUTES K-EFFECTIVE

1.565006-01 1.000006+00
1.905006-01 1.0O0000E+00
2.221006-01 9.141906-01
2.071676-01 9.472376-01
2.911676-01 9.370406-01
3.250006-01 9.379006-01
3.588336-01 0.372826-01
3.926767-01 9.360736-01
4.26667E-01 9.36398E-01
4.623336-01 9.309526-01
4.953336-01 9.297116-01
5.300006-01 9.273099E-01
5.630006-01 9.297006-01
5.969336-01 5.301716-01

0.299336-01 9.307076-01
6.646676-01 9.302226-01
6.975006-01 9.311146-01
7.305006-01 9.304496-01
7.635006-01 9.304226-01
7.973336-01 9.312946-01
8.321676-01 9.303066-01
8.660006-01 9.309966-01
8.998336-01 9.322696-01
9.336676-01 9.305536-01
9.695006-01 9.303486-01
1.003316+00 9.29555E-01
1.037176+00 9.291806-01
1.071006+00 9.284306-01
1.100836+00 9.295306-01
1.139676+00 9.290806-01
1.175506+00 9.287036-01
1.209336+00 9.295066-01
1.244006+00 9.292296-01
1.278006+05 9.292366-01
1.312676+00 8.303706-01
1.345676+00 8.306216-01
1.378676+00 9.298406-01
1.412506+00 9.299076-01
1.444506+00 9.306946-01
1.490336+00 9.297786-01
1.515006+00 9.291746-01
1.548006+00 9.288346-01
1.581006+00 9.299006-01
1.616676+00 9.301016-01
1.651506+00 9.30160E-01
1.686176+00 9.314766-01
1.721006+00 9.315236-01
1.753006+00 9.319766-01
1.785176+00 9.319966-51
1.819006+00 0.317166-01
1.851036+00 9.327046-01
1.885836+00 9.325076-01
1.920506+00 9.321526-01
1.955336+00 8.317006-01
1.968336+00 9.319926-01
2.020336+00 9.317786-01
2.051506+00 9.317006-01
2.085336+00 9.314296-01
2.120176±00 9.306796-01
2.152176+00 5.312196-01
2.187006+00 9.314896-01
2.221676+00 9.310386-01
2.255676+00 9.312016-01
2.288506+00 9.315486-51
2.3225006+00 9.311626-01
2.356336+00 9.311496-01
2.301176+00 9.310636-01
2.425836+00 9.316006-01
2.459836+00 9.317436-01
2.492676±00 9.317796-01
2.523836+00 9.323456-01
2.559876E+00 9.317146-01
2.591506+00 9.323946-01
2.625506+00 9.321266-01
2.058336+00 9.326496-01
2.692336+00 9.326396-01
2.725176+00 9.3289906-01
2.759176+00 9.330806E-01
2.791176+00 0.325756-01
2.822336+00 9.32763E-01
2.95333E+00 9.329636-01
2.887336+00 9.328746-01
2.921176+00 9.324876-01
2.955006+00 9.323306-01
2.999836+00 0.317416-01
3.024506+00 0.711063-01
1.057506*00 9.31776E-01
3.092136E+00 0.717416-01
3.125136E+00 0.316676-01
3.159176+00 9.316846-01
3.194006+00 9.316156-01

AVG 6-EFF MATRIX MATRIX K-EFF
DEVIATION K-EFFECTIVE DEVIATION

0.00000E+00 0.00000E+00 0.00000E+00
0.000006+00 0.O000006+00 0.000006+00
0.00O0006+00 0.000006+00 0.000006+00
6.952061-03 0.O00000+00 0.000006+00
1.090066-02 0.000006+00 0.000006+00
7.799836-03 0.00000E+00 0.000006+00
0.060476-03 0.000006+00 0.000006+00
5.097986-03 0.000006+00 0.000006+00
4.320826-03 0.000006+00 0.000006+00
6.690096E-03 0.000006+00 0.00000E+00
6.276566-03 0.O00000+00 0.00000E+00
5.765276-03 0.0O00006+00 0.000006+00
5.699099-03 0.000006+00 0.000006+00
5.224666-03 0.000006D0 0.000006+00
4.035906-03 0.000006+00 0.000006+00
4.506516-03 0.000006+00 0.00O0006+00
4.196726-03 0.000006+00 0.000006+00
3.981656-03 0.000006+00 0.000006+00
3.740206-03 0.000006+00 0.000006+00
3.632506-03 0.000006+90 0.000006+00
3.575236-03 0.O000006+00 0.000006+00
3.459416-03 0.000006+80 0.0O00006+00
3.531516-03 0.000006+00 0.00O0006+00
3.779106-03 0.050006+00 0.000006+05
3.616846-03 0.000006+00 0.00000+00
3.852626-03 0.000006+00 0.000006+00
3.428066-03 0.00000E+00 0.000006+00
3.303036-03 0.000006+00 0.000006+00
3.179906-03 0.000006+00 0.000006+00
3.096956-03 0.000006+00 0.000006+00
3.011966-03 0.000006+00 0.000006+00
3.018586-03 0.000006+00 0.000006+00
2.932756-03 0.000006+00 0.00O000+00
2.839636-03 0.0O00556+50 0.000006+00
2.976776-03 0.000006+00 0.000006+00
2.898746-03 0.000006+00 0.000006+00
2.921106-03 0.000006+00 0.O00000+00
2.938986-03 0.000006+00 0.00O0006+00
2.900176-03 0.00000E+00 0.0O00006+00
2.987746-03 0.000006+00 0.000006+00
2.953016-03 0.000006+00 0.0O0000+00
2.999356-03 0.000006+00 0.00O0006+00
3.021226-03 0.000006+00 0.000006+00
2.855296-03 0.000006+50 0.000006+00
2.986336-03 0.000006+00 0.000006+00
3.111946-03 0.000006+00 0.000006+00
3.042376-03 0.000006+00 0.000006+00
3.009696-03 0.000006+00 0.000006+00
2.944076-03 0.0D0000+00 0.000006+00
2.995616-03 0.000006+00 0.000006+00
2.913516-03 0.000006+00 0.000006+00
2.859876-03 0.000006+00 0.000006+00
2.832286E-03 0.000006+00 0.000006+00
2.913846-03 0.000006+00 0.00000E+00
2.775596-03 0.000006+00 0.000006*00
2.732116-03 0.O000006+00 0.000006+00
2.663096-03 0.000006+00 0.0O00006+00
2.649716-03 0.000006+00 0.000006+00
2.708096-03 0.000006+00 0.00O0006+00
2.715296-03 0.000006+00 0.00O0006+00
2.682496-03 l.00500E+00 0.000006+00
2.675516-03 0.000006+00 0.0O00006+00
2.636336-03 0.000006+00 0.000006+00
2.618556-03 0.0O00006+00 0.000006+00
2.603476-03 0.000006+00 0.00000E+00
2.562506-03 0.000006+00 0.000006+00
2.524246-03 0.000006+00 0.000006+00
2.543016-03 0.000006+00 0.O000006+00
2.508876-03 0.000006+00 0.000006+00
2.471926-03 0.000006+00 0.O000006+00
2.551476-03 0.000006+00 0.000006+00
2.546016-03 0.000006+00 0.000006+00
2.599476-03 0.000066+00 0.000006+00
2.577136-03 0.O000006+00 0.000006+00
2.594896-03 0.000006+00 0.00O0006+00
2.559616-03 0.000006+00 0.000006+00
2.539716-03 0.000006+00 0.000006+00
2.512106-03 0.000006+00 0.000006+00
2.531476-03 0.000006+00 0.O00000+00
2.505866-03 0.000006+00 0.000006+00
2.482036-03 0.100000E+00 0.000006+00
2.452426-03 0.0O0000E+00 0.000006+00
2.492756-03 0.000006+00 0.O000006+00
2.427406-03 0.000006+00 0.000006+05
2.470556-03 0.000006+00 0.000006+00
2.443116-03 0.000006+00 0.O000006+00
2.418126-03 0.000006+00 0.000006+00
2.390096-03 0.000006+00 0.000006+00
2.363606-03 0.000006+00 0.00O0006+00
2.33665E-03 0.000006+00 0.000006+00
2.311296-03 0.000006+00 0.000006+00
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92
93
94
95
96
97
90
99

100
101
102
103
104
105
106
107
109
109
110
212
112
113
114
115
116
117
110
119
120
121
122
123
124
125
126
227
129
129
130
131
132
133
134
135
139
137
139
139
140
141
142
143
144
145
146
147
149
149
150
151
102
153
154
100
100
157
159
109
100
101
102
163
104
165
100
107
100
169
170
171
172
173
174
175
170
177
179
179
1800
101
102
153
194
105
196

9. 17067E-01
9. 655430-01
9. 294 35E-0i
9.05071E-01
9. 280409E-01
9.2 07270-01
9.0365010-01
9. 74 794 -01
9. 700591E-01
9.022230-01
9. 3600070-01
9. 342 07E-01
9. 107 47E-01
9.533000-01
9. 2600970-01
9. 0043 1E-01
0.99971E-01
9.104710-01
9.297570-01
9.335570-01
9.11110E-01
9.060400-01
9.023070-01
9.360334 0-01
9.240070-01
9.109070-01
9. 5708620-01
9. 24 976E-01
9.720130-01
9.31745E-01
9.049470-01
9.495100-01
9. 21618E-01
9.301020-01
9. 32 698E-01
9.300790-02
9.07943E-01
9.306240-01
9.489030-01
9.73819E-01
9. 232 45E-01
8.706700-01
9.464090-01
9.560328E-01
9.05000E-01
9.397200-01
9. 42256E0-01
9. 5599 9E-01
9. 20811E-01
9.49597E-01
9.24 254E-01
9.030110-01
9.43771E-01
0.903010-01
9.220330-01
9.24198E-01
9.200910-01
9.14254E-01
0.936340-01
9.314930-01
9. 415 17E-01
0.102240-01
9.42222E-01
9. 024 120-01
9. 10376E0-01
9.50724 3E-01
8.95329E-01
9. 407801E-01
9. 4800030-01
9.901030-01
9.1109 2E-01
9.36520E-01
9.47902E-01
9. 236062E-01
9.4 06062E-01
9.120900-01
9.412090-01
5.74665E-01
9. 364 18E-01
9.5044 010-01
9.40339E-01
9.44946E-01
9.510695E-01
9.214120-01
9. 24 146E-01
9. 0043 9E-01
9.074720-01
9.404320-01
9. 4709 9E-01
9. 127 95E-01
9. 356028E-01
9.314790-01
9.04707E-01
9.634070-01
9.8026046E-01

3.22907E+00 9.31462E-01
3.26207E+00 9.31837E-01
3.29733E+00 9.318100-01
3.339330+00 9.31523E-01
3.362330+00 9.31491E-01
3.39617E+00 9.313770-01
3.43017E+00 9.31089E-01
3.463000+00 9.31539E-01
3.495170±00 9.32019E-01
3.529000+00 9.32324E-01
3.56383E+00 9.32361E-01
3.595830+00 9.323790-01
3.62883E+00 9.32256E-01
3.662670+00 9.32460E-01
3.6950E0+00 9.32407E-01
3.729500E+00 9.32179E-01
3.70333E+00 9.31875E-01
3.797170+00 9.31731E-01
3.93200E+00 9.317120-01
3.005930+00 9.31729E-01
3.90067E+00 9.31542E-01
3.93550E+00 9.3180E0-01
3.968330+00 9.320430-01
4.002170+00 9.32081E-01
4.036170+00 9.320110-01
4.07003E+00 9.318200-01
4.102000+00 9.32052E-01
4.133170+00 9.319920-01
4.16517E+00 9.32331E-01
4.39017E+00 9.32326E-01
4.23300E+00 9.32590E-01
4.26583E+00 9.32738E-01
4.30167E+00 9.32047E-01
4.3350E0+00 9.326670-01
4.37033E+00 9.320670-01
4.403270+00 9.327220-02
4.436170+00 9.32909E-01
4.40017E+00 9.229710-01
4.503000+00 9.33090E-01
4.535000+00 9.334120-01
4.56903E+00 9.332333E-01
4.603670+00 9.32916E-01
4.63007E+00 9.33019E-01
4.000670+00 9.331940-01
4.69983E+00 9.33437E-01
4.733670±00 9.334830-01
4.767500+00 9.233548-01
4.80133E+00 9.337110-01
4.83533E+00 9.33618E-01
4.07000E+00 9.33733E-01
4.90483E±00 9.330665-01
4.935000E+00 9.33879E-01
4.97107E+00 9.33949E-01
5.005500E+00 9.33699E-01
5.039500E+00 9.33624E-01
5.07417E±00 9.33559E-01
0.108000E+00 9.33511E-01
5.142030±00 0.333800E-01
5.176670±00 9.331120-01
5.21067E+00 9.33101E-01
5.244500+00 9.33157E-01
5.27833E+00 9.33058E-01
5.312170+00 9.331100-01
5.346170+00 9.32918E-01
5.301930±00 9.32010E-01
5.414670+00 9.32968E-01
5.450500+00 9.32727E-01
0.48433E+00 9.32779E-01
5.51817E+00 9.32870E-01
5.552000+00 9.33238E-01
5.580000+00 9.33104E-01
5.610030+00 9.33125E-01
5.65100E+00 9.33216E-01
0.004830+00 9.33158E-01
5.718670+00 9.332030-01
5.752500E+00 9.330800E-01
5.70550E+00 9.33130E-01
5.81933E+00 9.33378E-01
5.85417E+00 9.33356E-01
5.88800E+00 9.335210-01
5.919170+00 9.33096E-01
05953000+00 9.33057E-01
5.960000+00 9.337620-01
6.01900E+00 9.330910-01
6.05203E+00 9.33636E-01
6.087070+00 9.33492E-01
6.110670+00 9.33005E-01
6.154330+00 9.33723E-01
6.186500+00 9.33798E-01
6.22033E+00 0.33681E-01
6.255170+00 9.33692E-01
6.288000E+00 9.336790-01
6.322000+00 9.33521E-01
6.35583E+00 9.33694E-01
6.388830+00 9.339000-01

2.29056E-03 0.00000E+00
2.296000E-03 0.00000E+00
2.27106E-03 0.00000E+00
2.264030-03 0.000000+00
2.24084E-03 0.00000E+00
2.22002E-03 0.000000±00

2.21568E-03 0.00000E+00
2.23851E-03 0.00000E+00
2.26698E-03 0.00000E+00
2.264600E-03 0.00000E+00
2.24215E-03 0.00000E+00
2.21991E-03 0.00000E+00
2.20153E-03 0.000000+00
2.10965E-03 0.00000E+00
2.16916E-03 0.00000E+00
2.106050E-03 0.00000E+00
2.16148E-03 0.000000+00
2.14602E-03 0.00000E+00
2.12614E-03 0.00000E±00
2.10602E-03 0.000000+00

2.09576E-03 0.00000E+00
2.10101E-03 0.000000+00
2.090220-03 0.00000E+00
2.071990-03 0.00000E+00
2.054940-03 0.000000+00
2.045190-03 0.000000+00
2.039070-03 0.00000E+00
2.02326E-03 0.000000+00
2.03451E-03 0.00000E+00
2.01735E-03 0.00000E+00
2.01085E-03 0.00000E+00

2.00697E-03 0.000000+00
1.99254E-03 0.00000E+00
1.97638E-03 0.00000E+00
1.96030E-03 0.000000+00
2.94531E-03 0.000000+00
1.94905E-03 0.000000+00
1.93433E-03 0.000000+00
1.923230-03 0.000000+00
1.934200-03 0.00000E+00
1.920860-03 0.00000E+00
1.951280-03 0.000000+00
1.93916E-03 0.000000+00
1.93249E-03 0.00000E+00
1.93327E-03 0.00000E+00

1.91946E-03 0.00000E+00
1.90639E-03 0.00000E+00
1.899900E-03 0.00000E+00
1.808000E-03 0.00000E+00
1.87709E-03 0.00000E+00
1.96566E-03 0.00000E+00
1,86460E-03 0.00000E+00
1.052910-03 0.00000E+00
1.65662E-03 0.000000+00
1.64523E-03 0.00000E+00
1.83361E-03 0.00000E+00
1.821630-03 0.00000E+00

1.813930-03 0.00000E+00
1.821540-03 0.00000E+00
1.90931E-03 0.00000E+00
1.79908E-03 0.00000E+00
1.708870-03 0.00000E+00
1.77900E-03 0.00000E+00
1.777790-03 0.000000+00
1.76947E-03 0.00000E+00
1.76507E-03 0.00000E+00
1.77024E-03 0.000000+00
1.75967E-03 0.00000E+00
1.751370-03 0.000000+00
1.777200-03 0.000000+00
1.771230-03 0.000000+00
1.760320-03 0.000000+00
1.701000-03 0.000000+00
1.742000-03 0.000000+00
1.731050-03 0.000000+00
1.720920-03 0.000000+00
1.716100-03 0.000000±00
1.723930-03 0.000000+00
1.713630-03 0.000000±00
1.707990-03 0.000000±00
1.099090-03 0.000000+00
1.090720-03 0.000000+00
1.094130-03 0.000000+00
1.6708990-03 0.000000+00
1.007130-03 0.000000±00
1.603020-03 0.000000±00
1.600070-03 0.000000+00
1.606070-03 0.000000+00
1.640900-03 0.000000+00
1.043910-03 0.000000+00
1.634700-03 0.000000±00
1.620770-03 0.000000+00
1.624600-03 0.000000*00
1.023930-03 0.000000±00
1.036060-03 0.000000±00

0. 00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
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. 000000+00
0. 000000+00
0.000000±00
0. 000000+00
0.000000±00
0.000000±00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 000000+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
0.000000+00
0. 000 00E+00
0.000000+00
0.000000+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
0.000000+00
0.000000+00
0.000000±00
0.000000+00
0.00 0000E+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. 000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000±00
0.000000+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
0.000000+00
0. 000000+00
0.000000+00
0.000000+00 0
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187 9.076948-01 6.423508+00 9.33608E-01 1.63416E-03 0.000008+00 0.000008+00
188 9.348578-01 8.45650E+00 0.33614E-01 1.62536E-03 0.000008+00 0.000008+00
169 8.516368-01 6.492178+00 9.339108-01 1.619628-03 0.000008+00 0.000008+00
190 9.144918-01 6.52700E+00 9.336078-01 1.614198-03 0.00000E+00 0.000008+00
191 9.317438-01 6.560383+00 9.337908-01 1.605668-03 0.OOOOOE+O0 0.000008+00
192 9.401078-01 6.59383E+OO 9.336298-01 1.597538-03 O.00000E+O0 0.00000E+00
193 9.122418-01 0.027078+00 9.33716E-01 1.093188-03 O.00000E+OO O.OOOOOE+O00
194 9.480388-01 6.65883E+OO 6.33793E-O1 1.596728-03 0.000008+00 0.000008+00
190 9.313438-01 8.691383+00 9.337681-01 1.576038-03 0.000008+00 0.000008+00
196 9.434798-01 6.724678+00 9.336318-01 1.571178-03 0.000008+00 0.000008+00
197 9.064368-01 6.709508+00 9.339578-01 1.066178-03 0.000008+00 0.000008+00
196 9.062798-01 6.791508+00 9.336158-01 1.066038-03 0.000008+00 0.000008+00
199 6.927248-01 6.926338+00 9.336078-01 1.072408-03 0.000008+00 0.000008+00
200 9.347282-01 6.66117E+00 9.336138-01 1.0645008-03 0.000008+00 0.000008+00
201 9.090108-01 6.6950008+00 9.337438-01 1.062008-03 0.000008+00 0.000008+00
202 9.304028-01 0.926008+00 9.337028-01 1.004208-03 0.000008+00 0.000008±00
203 9.130608E-01 6.960008+00 9.336018-01 1.049748-03 0.000008+00 0.000008+00
204 9.241308-01 6.993383+00 9.336048-01 1.042778-03 0.000008+00 0.000008+00
200 9.000018-01 7.026683+00 9.337128-01 1.036908-03 0.000008+00 0.000008+00
206 9.069068E-01 7.060678+00 9.330681-01 1.037018-03 0.000008±00 0.000008+00
207 9.422468-01 7.095000+00 9.336238-01 1.030068-03 0.000008+00 0.000008+00
206 9.201683-01 7.129338+00 9.330068-01 1.924638-03 0.006008E+00 0.000008+00
209 9.434198-01 7.162338+00 9.336668-01 1.017408-03 0.000008+00 0.000008+00
210 9.410018-01 7.19433E+00 9.336418-01 1.0160518-03 0.000008+60 0.000008+00
211 9.420038-01 7.227338+00 9.336681-01 1.603680-03 0.000008+00 0.000008+00
212 6.909682-01 7.262008+00 9.334768E-01 1.016378-03 0.000008+00 0.000008+00
213 9.571768E-01 7.2960008+00 9.330908-01 1.007368-03 0.000008+00 0.000008+00
214 9.102908-01 7.330678+00 9.334681-01 1.004268-03 0.000008+00 0.000008+00
210 6.641048-01 7.366508+00 9.332498-01 1.010048-03 0.000008+00 0.000008+00
216 9.006048-01 7.400338+00 9.333308-01 1.510138-03 0.000008+00 0.000008+00
217 9.263418-01 7.432338+00 9.332968E-01 1.003448-03 0.000008+00 0.000008+00
216 9.294208-01 7.466178+00 9.332680-01 1.406658-03 0.000008+00 0.000008+00
219 ,9.031687-01 7.001008+00 9.331418-01 1.496108-03 0.000008+00 0.000008+00
220 9.012228-01 7.634683+00 9.332248-01 1.461038-03 0.000008+00 0.000008+00
221 9.236798-01 7.069678+00 9.331680-01 1.460308-03 0.000008+00 0.000008+00
222 9.2725008-01 7.6045008+00 9.331038-01 1.476628-03 0.000008+00 0.000008+00
223 9.372668-01 7.636338+00 9.331728-01 1.472248-03 0.000008+00 0.000008+00
224 9.069408-01 7.671338+00 9.332688-01 1.470168E-03 0.000008+00 0.000008+00
220 9.264428-01 7.703338+00 9.332668-01 1.463738-03 0.000008+00 0.000008+00
226 9.130038-01 7.736178+00 9.331768-01 1.409684-03 0.000008+00 0.000008+00
227 6.919968-01 7.772008+00 6.329908-01 1.464682-03 0.000008+00 0.000008+00
226 9.016038-01 7.607678+00 9.326078-01 1.464684-03 0.000008+00 0.000008+00
229 9.604368E-01 7.640678+00 9.329798-01 1.46342E-03 0.000008+00 0.000008+00
230 6.937728-01 7.675338+00 9.326078-01 1.467108-03 0.000008+00 0.000008+00
231 9.666038-01 7.909338+00 9.329008-01 1.466238-03 0.000008+00 0.000008+00
232 9.741068-01 7.943178+00 9.331348-01 1.472748-03 0.000008+00 0.000008+00
233 6.690628-01 7.976008+00 9.329448-01 1.476718-03 0.000008+00 0.000008+00
234 6.627028-01 6.011683+00 9.330728-01 1.477908-03 0.000008+00 0.000008+00
230 9.061698-01 6.046008+00 9.329068-01 1.476078-03 0.000008+00 0.000008+00
236 9.119338-01 6.063178+00 9.326678-01 1.472498-03 0.000008+00 0.000008+00
237 9.440668E-01 6.117178+00 9.329148-01 1.466968E-03 0.000008+00 0.000008+00
236 9.472168-01 6.1500008+00 9.329708-01 1.462018-03 0.000008+00 0.000008+00
239 9.230148-01 6.16338E+00 9.329358-01 1.456368-03 0.000008+00 0.000008+00
240 9.021478-01 6.21768E+00 9.330168-01 1.452468E-03 0.000008+00 0.000008+00
241 6.970668-01 6.2025008+00 9.326498-01 1.406018-03 0.000008+00 0.000008+00
342 9.166118-01 6.2665008+00 9.327682-01 1.401478-03 0.000008+00 0.000008+00
243 9.298978-01 6.321178+00 6.327698-01 1.440498-03 0.000008+00 0.000008+00
244 6.161608-01 6.367008+00 9.327018-01 1.441148-03 0.000008+00 0.000008+00
240 9.042968-00 6.392678+00 9.320684-01 1.439908-03 0.000008+00 0.000008+00
240 9.539728-01 6.420508+00 9.326718-01 1.436718-03 0.000008+00 0.000008+00
247 9.304490-01 6.456008+00 9.326683-01 1.430688-03 0.000008+00 0.000008+00
246 9.663978-01 6.492338+00 6.320208-01 1.431638-03 0.000008+00 0.000008+00
240 9.776028-01 6.026338+00 0.330018-01 1.437308-03 0.000008+00 0.000008+00
200 9.034918-01 6.061008+00 9.33068E-01 1.433088-03 0.00000E+00 0.000008+00
201 9.036028-01 6.093178+00 9.331668-01 1.430498-03 0.000008+00 0.000008+00
202 9.108318-01 6.627683+00 9.330768-01 1.427618-03 0.000008+00 0.000008+00
203 9.663118-01 6.660008+00 9.332098-01 1.426068-03 0.000008+00 0.000008+00
204 9.306208-01 6.694678+00 9.331998-01 1.422428-03 0.000008+00 0.000008+00
200 9.676918-01 6.729678+00 9.333368-01 1.423408-03 0.000008+00 0.000008+00
206 9.079668-01 6.763338+00 9.332368-01 1.421308-03 0.000008+00 0.000008+00
207 9.230368-01 6.797178+00 9.331968E-01 1.416238-03 0.000008+00 0.000008+00
206 9.007638-00 6.629338+00 9.332678-01 1.412308-03 0.000008+00 0.000008+00
209 9.166178-01 6.660338+00 9.332108-01 1.406008-03 0.000008+00 0.000008+00
260 9.421668E-01 6.693338+00 9.332408-01 1.402968-03 0.000008+00 0.000008+00
261 9.049038-01 6.926178+00 9.331308-01 1.401680-03 0.000008+00 0.000008+00
262 9.362208-01 6.962008+00 0.331008-01 1.396038-03 0.000008+00 0.000008+00
263 6.042718-01 6.996683+00 9.330448-01 1.390078-03 0.000008+00 0.000008+00
264 6.962668-01 9.031678+00 9.329128-01 1.396008-03 0.000008+00 0.000008+00
260 9.004685-01 9.065000+00 9.329978-01 1.393688-03 0.000008+00 0.000008+00
266 9.330468-01 9.096008+00 9.329998-01 1.396098-03 0.000008+00 0.000008+00
267 9.060900-01 9.133178+00 9.330687-01 1.366068-03 0.000008+00 0.000008+00
266 9.396278-01 9.160178+00 9.331128-01 1.391098-03 0.000008+00 0.000008+00
269 9.210438-01 9.196178+00 9.330078-01 1.376608-03 0.00000E+00 0.000008+00
270 9.002408-01 9.232008+00 9.329638-01 1.370438-03 0.000000+00 0.000008+00
271 9.301618-01 9.266008+00 9.329718-01 1.370338-03 0.000008+00 0.000008+00
272 9.067718-01 9.296638+00 9.330678-01 1.366098-03 0.000008+00 0.000008+00
273 9.377238-01 9.331683+00 9.330684-01 1.363638-03 0.000008+00 0.000008+00
274 9.119928-01 9.366678+00 9.330068-01 1.36668E-03 0.000008+00 0.000008+00
270 9.039968E-01 9.403338+00 9.329008-01 1.309998-03 0.000008+00 0.000008+00
276 9.236728-01 9.437178+00 9.3286608-01 1.300438-03 0.000008+00 0.000008+00
277 9.095000-01 9.471008+00 9.329638-01 1.303978-03 0.000008+00 0.000008+00
276 9.426048-01 9.004008+00 9.329998-01 1.349038-03 0.000008+00 0.000008+00
279 9.062968-01 9.036008+00 9.330908-00 1.347708-03 0.000008+00 0.000008+00
260 9.663968E-01 9.069683+00 9.332178-01 1.346068-03 0.000008+00 0.000008+00
261 8.044908-01 9.601683+00 9.332948-01 1.346208-03 0.000008+00 0.000008+00
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282 9.006578-01 9.63667E+00 9.331908-01 1.345018-03 0.00000E+00 0.000008+00
283 9.47219E-01 9.67000E+00 9.332458-01 1.341108-03 0.000008+00 0.000008+00
284 9.513738-01 8.704508+00 9.233098-01 1.33793E-03 0.00000E+00 O.OOOOOE+O0
280 0.59679E-01 9.737338+00 9.334028-01 1.330448-03 0.000008+00 0.000008+00
286 9.402038-01 9.771338+00 9.334448-01 1.33238E-03 0.000008+00 0.000008+00
207 0.77649E-01 9.804178+00 9.330998-01 1.330738-03 0.00000E+00 0.000008+00
290 8.939358-01 9.840838+00 9.3346008-01 1.339208-03 0.000008+00 0.000008+00
289 9.502308-01 0.873838+00 9.330308-01 1.336738-03 0.000008+00 0.000008+00
290 9.40002E-01 9.907878+00 9.335098-01 1.33227E-03 O.OOOOOE+OO 0.000008+00
291 .6006148-01 9.9415008+00 9.336538-01 1.330958-03 0.000008+00 0.000008+00
292 9.395028-01 9.976338+00 9.336738-01 1.3265008-03 0.000008+00 0.000008+00
293 9.039378-01 1.001128+01 9.330718-01 1.320888-03 0.000008+00 0.000008+00
294 9.006908-01 1.00488E+01 9.334708-01 1.324788-03 0.000008+00 0.000008+00
295 9.571298-01 1.007700+01 9.330808-01 1.322718-03 0.000008+00 0.000008+00
296 8.992888-01 1.011188*01 9.334398-01 1.323358-03 0.000008+00 0.000008+00
297 8.804778-01 1.014608+01 9.332608-01 1.331028-03 0.000008+00 0.000008+00
290 0.991528-01 1.018058+01 9.331458-01 1.331018-03 0.000008+00 0.000008+00
209 0.937558-01 1.021628+01 9.330128-01 1.333638-03 0.000008+00 0.000008+00
300 0.301198-01 1.025108E+01 9.330028-01 1.329108-03 0.000000+00 0.000008+00
301 8.741328-01 1.020758+01 9.32805E-01 1.339288-03 0.000008+00 0.000008+00
302 8.945038-01 1.032158+01 9.326708E-01 1.340908-03 0.000008+00 0.OOOOOE+00
303 9.071058-01 1.035538+01 9.325938-01 1.339148-03 0.000008+00 0.000008+00

KIEND MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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August 2015

LWT ANALYSTS; Hl7Xl70OFA ASSEMBLY; WATER IN GAP

LIFETIME = 1.00988E-G4 + OR - 2.94947E-07 GENERATION TIME = 3.85312E-05 + OR - 8.81779E-08
NU BAR = 2.43572E+00 + OR - 9.65096E-05 AVERAGE FISSION GROUP =2.26571E+01 + OR - 5.04111E-03

ENERGY(EV) OF THE AVERAGE LETHAR•Gy CAUSING FISSION = 1.40077E-01 + OR - 6.25718E-04

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

0.93252

0.93249

0.93255

0.93252

0.93251

0.92252

0. 92250

0.93264

0.93271

0.93277

0.93267

0.93271

0.92290

0.92292

0.93295

0.92217

0.93278

0.93260

0. 93279

0.93299

0.93301

0.93286

0.53249

0.93249

0.93291

0.93307

+ 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

- 0.00134 0.93116 TO 0.93386

- 0.00135 0.93115 TO 0.923984

- 0.00135 0.93120 TO 0.93390

- 0.00135 0.93117 20 0.93397

- 0.00136 0.93116 T0 0.93387

- 0.00136 0.93116 TO 0.933688

- 0.00137 0.93113 10 0.93387

- 0.00136 0.93128 TO 0.93401

- 0.00117 0.93134 TO 0.93498

- 0.00137 0.93140 TO 0.93414

- 0.00139 0.93128 TO 0.93406

- 0.00141 0.93129 TO 0.93412

- 0.90143 0.93147 TO 0.93433

- 0.00145 0.93149 20 0.93438

- 0.00147 0.93149 TO 0.93442

- 0.09148 0.93169 TO 0.93465

- 0.00149 0.93130 TO 0.93426

- 0.00150 0.93110 TO 0.93410

- 0.05153 0.93127 20 0.93432

- 0.00154 0.93144 TO 0.93492

- 0.00156 0.93145 TO 0.92409

- 0.00157 0.93129 TO 0.92443

- 0.00159 0.92092 TO 0.93407

-0.00160 0.93089 TO 0.93409

-0.00161 0.93131 20 0.93452

-0.50164 0.93143 TO 0.93472

95 PER CENT
CONFIDENCE INTERVAL

0.92984 TO 0.93520

0.92980 TO 0.93519

0.92989 TO 0.93515

0.92981 TO 0.93523

0.92980 TO 0.93523

0.92990 TO 0.93525

0.92977 TO 0.93524

0.92991 TO 0.93537

0.92998 TO 0.93545

0.93003 TO 9.93551

0.92998 TO 0.93548

9.92989 TO 0.93554

0.93905 TO 0.93576

0.93004 TO 0.93593

0.93002 TO 0.93589

0.93021 TO 0.93612

0.92981 TO 0.93575

0.92959 TO 0.91561

0.92974 TO 0.93585

0.92991 TO 0.93601

0.92999 TO 0.93614

0.92972 TO 0.93099

0.92934 TO 0.93954

0.92930 TO 0.92568

0.92970 TO 0.93613

0.92979 TO 0.93536

99 PER CENT
CONFIDENCE INTERVAIL

0.92850 TO 0.93655

0.92984 TO 0.93651

0.92950 TO 0.93660

0.92846 TO 0.91658

0.92644 TO 0.93659

0.92943 TO 0.92661

0.92840 TO 0.93860

0.92905 TO 0.93674

0.92861 TO 0.93692

0.92866 TO 0.93689

0.92849 TO 0.93685

0.92846 TO 9.93695

9.92862 TO 9.93719

0.92969 TO 0.93729

0.92985 TO 0.93735

0.92874 TO 0.93780

0.92933 TO 0.93723

0.92909 TO 0.93711

0.92821 TO 0.93737

0.92937 TO 0.93759

0.92933 TO 0.93770

0.92916 TO 0.93756

0.92777 TO 1.93722

0.92770 TO 0.93728

0.92909 TO 0.93774

0.92814 TO 0.92901

NUMBER OF
HISTORIES

300000

299000

298000

2979000

296000

295000

294000

293000

292000

291000

296000

281000

276000

271000

266000

281000

256000

251000

246000

241000

236000

231000

226000

221000

216000

211000

0
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LWT ANALYSIS; WI7X17 OFA ASSEMBLY; WATER SN GAP

NO. OF INITIAL
GENERATIONS

SKIPPED

97

102

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

162

187

192

197

202

207

212

217

222

227

AVERAGE
K-EFFECT IVE

0.93315

0.93271

0.93281

0.93320

0.93307

0.93259

0.93251

0.93203

0.93187

S. 931 66

0.93169

0.93203

0.93279

0.93201

0.93200

0.93129

0.93134

0.93096

0.93065

0.93048

0.93008

0. 93030

0.93039

0.93055

0.97083

0.93107

2.93140

+ 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

+ OR-

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00167 0.93148 TO 0.93482

- 0.00167 0.93104 TO 0.93438

-0.00170 0.93111 TO 0.93402

-0.00173 0.93146 TO 0.93493

-0.00176 0.93130 TO 0.93483

-0.00179 0.93060 TO 0.93437

-0.00183 0.93068 TO 0.03434

-0.00180 0.93018 TO 0.83388

-0.00196 0.93001 TO 0.93373

-0.00191 0.92975 TO 0.93357

9 .00194 0.92975 TO 0.93364

-0.00199 0.93004 TO 0.93402

-0.00203 0.03016 TO 0.93423

-0.00204 0.82997 TO 0.93405

-0.00210 0.92990 TO 0.93410

-0.00215 0.92914 TO 0.93344

-0.00222 0.92913 TO 0.93350

0 .00228 0.92808 TO 0.93323

- 0.00230 0.92836 TO 0.93295

- 0.00239 0.92809 TO 0.93286

- 0.00247 0.92761 TO 0.93255

- 0.00254 0.92776 TO 0.93283

- 0.00264 0.92776 TO 0.93303

- 0.00274 0.92781 TO 0.92328

- 0.00281 0.92802 TO 0.03364

- 0.00205 0.92812 TO 0.93402

- 0.00307 0.92833 TO 0.93447

90 PER CENT
CONFIDENCE INTERVAL

0.92981 TO 0.93849

0.92937 TO 0.93005

0.92941 TO 0.93622

0.92973 TO 0.03667

0.92954 TO 0.93659

0.92902 TO 0.93616

0.02885 TO 0.93617

0.82832 50 0.93574

0.92914 TO 0.93559

0.92784 TO 0.93548

0.92780 TO 0.93558

0.92805 TO 0.93601

0.92813 TO 0.93626

0.92794 TO 0.93600

0.92779 TO 0.93621

0.92700 TO 0.93559

0.92891 TO 0.93577

0.92840 TO 0.93581

0.92606 TO 0.93525

0.92570 TO 0.93525

0.92514 TO 0.93502

0.92522 TO 0.93537

0.92512 TO 0.93566

0.92508 TO 0.93602

0.92522 TO 0.93644

0.92517 TO 0.03687

08.2527 TO 0.93754

99 PER CENT
CONFIDENCE INTERVAL

0.92814 TO 0.09316

0.92770 TO 0.93772

0.92770 TO 0.93793

0.92800 TO 0.93840

0.82776 TO 0.93830

0.92724 TO 0.03794

0.92702 TO 0.93800

0.92647 TO 0.93759

0.92828 TO 0.93746

0.92593 TO 0.93739

0.92586 TO 5.93753

0.92607 TO 0.93800

0.92609 TO 0.93829

0.92590 TO 0.93813

0.92569 TO 0.93831

0.92485 TO 0.93773

0.92470 TO 0.93799

0.92413 TO 0.93779

0.92377 TO 0.93754

0.82332 TO 0.93763

0.92267 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

0.92220 TO 0.94080

NUMBER OF
HISTORIES

200000

201000

186000

191000

186000

191000

176000

171000

166000

161000

158000

151000

148000

141000

136000

131000

125000

121000

116000

111000

106000

101000

98000

91000

85000

81000

76000
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LWT ANALYSIS; WI7X17 OFA ASSEMBLY; WATER IN GAP

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SRIPPED N-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

232 0.83094 + OR - 0.00309 0.92775 TO 0.93393

237 0.93145 + OR - 0.00319 0.92826 TO 0.93463

242 0.93185 + OR - 0.00335 6.92850 TO 0.93520

247 0.93220 + OR - 0.00358 0.92862 TO 0.93578

252 0.93022 + OR - 0.00369 0.92653 TO 0.93391

257 0.92924 + OR - 0.00390 0.92534 TO 0.93313

262 0.92903 + OR - 0.00428 0.92476 TO 0.93330

267 0.92896 + OR - 0.00463 0.92433 TO 0.833588

272 0.92846 + OR - 0.00522 0.92325 TO 0.83366

277 0.92667 + OR - 0.00600 0.92268 TO 0.93467

282 0.92456 +t OR - 0.00675 0.91781 TO 0.93132

287 0.91466 + OR - 0.00703 0.9G763 TO 0.92170

292 0.90412 + OR - 0.00688 0.89724 TO 0.93100

297 0.88879 + OR - 0.00752 0.89227 TO 0.90731

95 PER CENT
CONFIDENCE INTERVAL

0.92466 TO 0.93701

0.92598 TO 0.93782

0.92919 TO 0.93859

0.92503 TO 0.83936

0.92284 TO 0.93760

9.92144 TO 0.93703

0.92047 TO 0.93796

0.91870 TO 0.83823

0.91803 TO 0.93680

0.91668 TO 9.94066

0.91106 TO 0.93807

0.90060 TO 9.92673

0.89036 TO 0.91787

0.88475 TO 0.91483

99 PER CENT
CONFIDENCE INTERVAL

0.92197 TO 0.94010

0.92190 TO 0.94100

0.92180 TO 0.94189

0.92140 TO 0.84286

0.91919 TO 0.94129

0.91755 TO 0.94092

0.91620 TO 0.94186

0.91907 TO 9.94284

9.91281 TO 0.84411

9.81068 TO 0.94666

0.90430 TO 0.94482

0.89396 TO 8.93977

0.88348 TO 0.92475

0.87723 TO 0.92235

NUMBER OP
NISTORIES

71000

66000

61000

56000

510900

460900

41000

36000

218000

26800

21000

16000

11000

6009
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LWT ANALYSIS; W17XI70OFA ASSEMBLY; WATER IN GAP

PLOT OF AVERAGE N-EFFECTIVE BY GENERATION RON.
TSE LINE REPRESENTS K-EFF = 0IB932 + OR - 0. 0013 WBICH OCCURS FOR 153 GENERATIONS RUN.

0. 9244 0.B9324 0. 9403

5 + *I

I *
I II * I

10 I * I

I I II *
I0 + I I*

I I* *I I
I I **

15 I II
I *II

15+ * I 5
I * 1 I
iI * I

2G I * II
iI * I

20+I * 5
I * I

SI * I I
J5 I5**I I

3 * I I
25 +I * II

II * I~
I * I~

30 I * 5
I * I

II *I
II * I I

15 I * I
I I** I

II * II
II *II

40 I * I
I I * f I

40+5 * SI
t * I

45 I I
SI * II

I * I
45+I I

I * I
50 I * I

]I *jI

50+I * I
5 * j

55 I *; I
I I * II

55 +I * I
II I

II * Io

90 I * II

I * I I

II * I I

I I *I I

I * I I
65+ * I I

II * L I
I 3 * I

70 I * I
II * I

70 + * I
II *1 I

1I *1

75 + I *1

SI *1

II *1 I
50 I I

80 +* I
II *1 I
II * I

85 I *I
85 +5 * I

I I * I
I I * I
I 5 * I

50 + I * I
II * I
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105 +

135 +

105 +

150 +

105 +

NCInentoa

August 2015

I * I~

I * I 0
I I

I * II
II * Io

* t~

I *1 I
0 *1 I
O *1 I

I *1 I
"0 *I I

I *1 I
0 *1 I

I *[ I
I * I

3 * I
O * I

O * I
O * I

"r *

I *1 I
I *1 I
O *j I
0 * I

I *1 I
[ *1 0

I *j I
S *1 0

* 0

* I

* I

* I

I 1* 0
I 1* I
O j* I

I 1 * I
O 1 * I

0 1* I
I 1* I

I 1* I
I 1*
I I *

0 * r
I7 * 3
II * 0
II * 0
I ~ * 3

2[ *

I~ * 0[
3[ *
3[ *

2j * I
I * I
I j* I

O[ I* I[
I[ 1* 0[
O[ 1* I[
I[ I* I
O V* 0

I I* I
I 0 2
I V" I
I 0 2
O[ * 3[
0[ 1* 0[

0[ 1* I[

I I* 0[
I 1 * I
I 1 * I
I I~ 0

O[ I
t  

0
O 1* 0[

I 1* I
11 * I

IJ * I
II * 2
2[ * 0[
II 2
I * I

II * I

fI *
II * 02
II * 02
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I ~II *

190 II * I
190 + I I -

1I I I

195 + II I

i [ * 5

200 + I I -

i ~II *
I~I I * I

I I I * I
205 + I i * I

7 I * 2

]JI * 2

210 I * I

i I~ * I
215 + I 1* I

iI I
iI ~* I
iI 1* I
iI 1* I

220 + 2 1* I
I0 1* I
II 1* I
II 1* I

11I* I
225 + 11* I

SI V I
SI *~ I

II I
230 + I 1* £

iI 1* I

2 J* I
2 I

235 + I V I
iI 1* I
II V I
II V I
II V I

240 + I V I
II * I
iI V 0
II 1* 2
II I

245 + 0 I
SI 0
SI 0
1I i* I
SI 1* 2

250* 2 I I
II 1* 0
JI 1* I

O 1* 2
iI 1* I

255 + I1* I
i I21* I
iI 1* I
i I11* I
II I' 0

240 + I1* I
2 2
O 1* 2
0 1* I
2 1* I

265 + I V I
iI V* I
SI i * 2
SI I * I
SI V* I

270 + I V
1I V* I
1I I1* 0

0 1 * I
iI ]V I

275 + I 1 * I
iI V* I
II I* I

2 1* I
SI I • I

2800+ Il 2
21I 2
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285 +

290 +

295 +

300 +

I11* I
11I* :r

I I *

II * 3
TII
JI * 3
TI * I

I
I
I
I
I
I
I
I
I

I
I
I
I

TI
TI

II
TII
TI W

]
]
]
]

I 1* I

• 1* I

I 1* I
I 1* I
I * I
I * I

0
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LWT AN4ALYSIS; WI7X170OFA ASSEMBLY; WATER IN GAP
SKIPPING 3 GENERATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0043 3.90333E-03 2.2101

2 0.0172 1.60748E-02 0.6730

3 0.0191 1.78139E-02 0.0962

4 0.0080 7.43939E-03 0.7686

5 0.0024 2.25833E-03 0.5724

O 0.0020 1.905790-03 0.4378

7 0.0420 1.882670-03 0.4394

O 0.0021 1.933150-03 0.4678

9 0.0028 2.637640-03 0.5077

10 0.0060 5.62159E-03 0.5638

11 0.0129 1.20234E-02 0.0301

12 0.0170 1.58775E-02 0.5790

13 0.0108 1.47003E-02 0.6289

14 0.0120 1.17142E-02 0.5303

18 0.0037 2.52808E-03 1.0582

16 0.0019 1.733800-03 1.3526

17 0.0029 2.67751E-03 1.7290

08 0.0040 3.71272E-03 1.8852

19 0.0047 4.39970E-03 1.5321

20 0.0202 1.96134E-02 0.8206

21 0.0110 1.023230-02 1.2799

22 0.0269 2.507060-02 0.9306

23 0.1002 9.342930-02 0.0043

24 0.2103 1.960810-01 0.3279

25 0.0055 1.729700-01 0.3997

26 0.2208 2.133210-01 0.3454

27 0.0708 7.104970-02 0.6010

SYSTEM TOTAL = 9.325210-01 0.1439

ELAPSED TINE 10.35717 MINUTES

RANDOM NUMBSER= 100413001710

ABSORPTINON PERCENT
DEVIATION

2.32667E-03

8.101330-03

7.420250-03

3.56443E-03

2.430040-03

4.024900-03

4.570680-03

6.881670-03

1.07470E-02

1. 658380-02

2.728750-02

2.92963E-02

2.92144E-02

4. 224IIE-02

8.585070-03

5. 1134 5E-03

3.514880-03

3.72257E-03

5. 765790-03

2.287640-02

1.00350E-02

2.32588E-02

9.17259E-02

1.902020-01

0.65901E-01

2.05684E-01

7. 04 05 5-02

1.001510+00

1.5736

0.5683

0. 5726

0. 7418

0.5047

0. 3774

0.3857

0. 3994

0. 4242

0.4683

0. 4436

0.5009

0.5315

0.4594

0.8058

0.9908

1.0442

1.2083

0. 9257

0. 6376

0.8804

0.6493

0.3357

0. 2028

0. 24 60

0.2108

0.3989

0.0436

LEARAGE PERCENT
DEVIATION

7.13220E-06 70.5924

6.568830-06 71.18100

0.000000+00 0'10000

0.000000+00 0.0000

3.338360-06 100.0000

7.640470-06 71.5881

2.927710-06 100.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

3.277010-06 100.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000E+00 0.0000

0.000000+00 0.0000

3.093530-06 100.0000

0.000000+00 0.0000

0.000000+00 0.0000

8.32855E-07 100.0000

1.560090-06 71.2983

0.666570-06 100.0000

2.116030-06 74.7173

9.96604E-07 100.0000

4.11515E-05 26.6621
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LNT ANALYSTS; N17X17 OFA ASSENSLY; WATER SN GAP

0.8692 TO 0.8818
0.8818 TO 0.8848
0.8845 TO 0.8071
0.8071 TO 0.81988
0.9188 TO 0.9324
0.8324 TO 0.9451
0.8451 TO 0.9577
0.8577 TO 0.9704
8.8704 TO 0.9830
8.8830 TO 0.9957

0.8882 TO 0.8818
0.8818 TO 0.8945
0.8845 TO 0.8071
0.9071 TO 0.9198
0.9198 TO 0.8324
0.9324 TO 0.9451
0.9481 TO 0.9577
0.9577 TO 0.9704
0.9704 TO 9.9830
0.9830 TO 0.9957

0.9892 TO 0.8818
0.8818 TO 0.8945
0.8945 TO 0.9071
0.9071 TO 0.9198
0.9198 TO 0.8324
0.9324 TO 0.9451
0.9451 TO 0.9577
0.9577 TO 0.9704
0.9704 TO 0.9830
0.9830 TO 0.5957

0.8892 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
0.9577 TO 0.9704
0.9704 TO 0.9830
0.9830 TO 0.9957

FREQUENCY FOR GENERATIONS 4 TO 303

****************

FREQUENCY FOR GENRATIONS 79 TO 30
CONRAULAIOS!YOUNAE UCCSSULL TAVRSE TE ERIOU PTH NRUGHKEO IN103817 INTE

FREQUENCY SON GENERATIONS 154 TO 303

FRQUNC*FRGEERTIN*29*O 0

********************************************************************************
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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

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37)
MODULE CIAS25 WILL BE CALLED

NAC-LWT CASE MODEL; Exxon 9x9 - 2 Water Rodo 80 MIL CHA1NEL
27OROUPNDE4 LATTICECELL
UO2 1 0.95 293.0 92235 4.0 92239 96.0 END
ZIRCALLOY 2 1.0 293.0 END
N20 3 1.0 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB 6 1.0 293.0 END
H20 7 1.0 293.0 END
N20 5 1.000 293.0 END
820 5 1.OE-20 293.0 END
END COMp
SQUAREPOTCN 1.4529 0.9055 1 3 1.0770 2 0.9246 9 END
NAC-LNT CASK MODEL; Exxon 9x9 - 2 Water Rods 80 MIL CNANNEL
READ PARAM RUN=YES PLT=NO TME=5000 GEN=303 NPG=IDOO END PAPAM
READ GEOM
UNIT 1
COM='PUEL PIN CELL - WITN N20'
CYLINDER 1 1 0.4526 2P10.0
CYLINDER 9 1 0.4623 2P10.0
CYLINDER 2 1 0.5365 2P10.0
CUBOID 3 1 4P0.7264 2P10.0
UNIT2
COM='WATER ROD CELL - WITN N20'
CYLINDER 3 1 0.4623 2P1D.0
CYLINDER 2 3 0.5385 2610.0
CUBOID 3 1 4P0.7264 2P10.0
UNIT 3
ARRAY 1 -6.5376 -6.5376 -10.0
CUBOID 3 1 4P6.7031 2610.0
C0USOD 2 1 466.9063 2P10.0
CUBOID 3 1 4P7.3025 2P10.0
UNIT 4
ARRAY 1 -6.5376 -6.5376 -10.0
CUBOID 3 1 4P6.7031 2610.0
CUBOID 2 2 4P6.9063 2P10.0
CUBOID 3 1 4P7.3025 2P10.0
UNIT 5
CYLINDER 4 1 16.8275 2620.0
NOLE 3 -7.4613 0.0 0.0
BOLE 4 7.4613 0.0 0.0
CYLINDER 3 1 16.9963 2P10.0
CYLINDER 5 1 10.6913 2P10.D
CYLINDER 6 5 33.4963 2P10.O
CYLINDER 05 36.5443 2PSO.D
CYLINDER 7 1 49.2443 2610.0
CYLINDER 5 1 49.6539 2P10.0
GLOBAL UNIT 6
CYLINDER 6 1 606.00 2P11.0
BOLE 5 00.00 00.00 0.0
BOLE 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 00.00 -243.80 0.0
HOLE 5 -211.17 -121.90 0.0
HOLE 5 -211.17 121.90 0.0
HOLE 5 0.0 487.7 0.0
HOLE 5 211.2 365.8 0.0
HOLE 5 422.3 243.6 0.0
HOLE 5 422.3 0.0 0.0
HOLE 5 422.3 -243.8 0.0
HOLE 5 211.2 -365.0 0.0
HOLE 5 0.0 -467.7 0.0
HOLE 5 -211.2 -365.8 0.0
HOLE 5 -422.3 -243.88 0.0
BOLE 5 -422.3 0.0 0.0
HOLE 5 -422.3 243.8 0.0
HOLE 5 -211.2 365.8 0.0
HOLE 5 633.51 121.9 0.0
0U8010 8 1 46696.00 2P1O.0
END DRUM
READ ARRAY
ABA=1 NUX=9 NUY=9 NUY-I POLL

36RI
4R1I O RI
5RI 2 3R1

27R1
END PILL
END ARRAy
READ BOUNDS ZFC=PER YXF=H20 END BOUNDS
END DATA

SECONDARy MODULE 000008 RAS BEEN CALLED.

MODULE 000008 IS PINIONED. COMPLETION CODE 0. CPU TIME DSED 0.61 (SECONDS).
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SECONDARY NODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE

SECONDARY NODULE 000009 HAS BEEN CALLED.

MODULE 000009 CS FINISHED. COMPLETION CODE

NODULE CSAS25 CS FINISHED. COMPLETION CODE

S. CPU TINE USED 5.88 (SECONDS)

I. CPU TINE USED 440.77 (SECONDS).

S. CPU TIME USED 448.85 (SECONDS).
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0
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***** ~PROGRAM VERIFICATION INFORMATION **

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3 * *

***** PROGRAM: CSAS***

*** CREATION DATE: 33/38196 **

***** VOLUME: ENGO**

***** LIBRARy: 3:\3CA1E43\NIN_NT\SEE***

* ** PRODUCTION CODE: CSAS***

***** VERSION: 3.1***

***** JOBNAME: SCALE-PC***

O** ATS OF EXECUTION: 07/23/98 * *

*** TIME OF EXECUTION: 21:12:33***
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NAC-LNT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 1411 CHANNEL

***PROBLEM PAR<AMETERS***

LIB 27GROUPNDF4 LIBRARy
MXX 9 MIXTURES
MOO S COMPOSITION SPECIFICATSOHS
IZM 4 MATERIAL ZONES
OE LATTICECELL GEOMETRY
MORE 5 5/1 DO NOT READ/READ OPTIONAL PAIRAMETER DATA
MSLN S FUEL SOLUTIONS

***PROBLEM COMPOSITION DESCRIPTION ****

SC U02 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTN 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG RELVIN

92000 1.00 ATOM/MOLECULE
92235 4.000 WT%
92238 96.000 WT%

8016 2.00 ATOMS/MOLECULE

END

SC SIRCALLOY STANDARD COMPOSITION
ME 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
IOP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC H20
M01
VF
ROTH
NEL
ICP
TEMP

END

SC AL
ME

VF
ROTH
NEL
lCP

TEMP

END

SC 55304

MEX
VP

ROTE
MEL

lCP

TEMP

END

SC PB
MX1
VP

ROTH
NEL
ICP
TEMP

END

SC N20

MX
VF
ROTH
MEL

IOP
TEMP

END

SC E20

STANDARD COMPOSITION
3 MIXTURE NO.

1.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE NO.

1.0000 VOLUME FRACTION
2.7020 THEORETICAL DENSITY

1 NO. ELEMENTS
O 0/1 MIXTURE/COMPOUND

293.0 DEC KELVIN
13027 1.00 ATOM/MOLECULE

4 STANDARD COMPOSITION
5 MIXTURE NO.

1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMPOUND

293.0 DEC KELVIN
24304 10.000 WT%
20055 2.000 HIS
26304 69.500 HIS
28304 0.500 HIS

STANDARD COMPOSITION
6 MIXTURE NO.

1.0000 VOLUME FRACTION
11.3440 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

201.0 550 KELVIN
82000 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
7 MIXTURE NO.

1.0000 VOLUME FRACTION
1.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1I0/i MIXTURE/COMPOUND

293.0 DEO KELVIN
1001 2.00 ATOMS/MOLECULE
8010 1.00 ATOM/MOLECULE

STANDARD COMPOSITION 0
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ME
VF
ROTH
NEL
0CP
TEMP

END

SC M20

ME
VF
ROTH
MEL

ICP
TEMP

END

8MIXTURE NO.
1.0000 VOLUME FRACTIOM
0.9982 THEORETICAL DEMSITY

2 MO. ELEMENTS
1 0/1 MIXTURE/COM4POUND

293.0 DEG RELVIM
1001 2.00 ATOMS/MOLECULE
8010 1.00 ATOM/MOLECULE

STANDARD COMOPOSITION
9 MIXTURE MO.

0.0000 VOLUME FRACTIOM
0.9082 THEORETICAL DEMSITY

2 MO. ELEMEMTS
1 0/1 MIXTURE/COMPOUMD

293.0 ORG KELVIM
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

***PROBLEM GEOMETRY***

CTP SGUAREPITCH CELL TYPE
PITCH 1.4029 CM CEMTER TO CEMTER SPACIMG
FUELOD 0.9000 CM FUEL DIIAMETER OR SLAB THICREESS
MFUEL 1 MIXTURE MO. OF FUEL
IBOOD 3 MIXTURE MO. OF MODERATOR
CLADOD 1.0770 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE MO. OF CLAD
GAPOD 0.9246 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE MO. OF GAP

SOME SPECIFICATIOMS FOR LATTICECELL GEOMETRY

SOME 1 IS FUEL
SOME 2 IS GAP
SOME 3 IS CLAD
SOME 4 50 MOD
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* * * * * DTALBRR*IFRSAID *

** UNIT VOLUME * *
** NUMBER DATA SET MNAE NAME UNIT FUNCTION * **

**89 G:\scale43\DATALIB\FT89F00l STANDARD COMPOSITION LIBRARy *

**82 G:\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY**

**11 D:\PROJECTS\BU85-C-1\BH•RFIN\l9NZ2M\FTS1FS01 SNORT CROSS SECTION LIBRARy **

**90 D:\PROJKCTS\BUSB-C-I\BWRFIN\I9NZ2M\FT90F001 INPUT DATA DIRECT ACCESS**

*** ~STANDARD COMPOSITION LIBRARY DATA**

*** UNIT NUMBER : 89**

**DATASET NAME : G:\scale43\DATALIB\FT89F001 * **

*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY *
*** ~637 STANDARD COMPOSITIONS, 490 NUCLIDES**
*** 9S0 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.**

*** CREATION DATE: 6/30/98 *

*** ~CROSS SECTION LIBRARY DATA *

*** UNIT NUMBER : 823*

*** DATASET NAME : G:\scale43\DATALIB\FT82F001**

*** ~ LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY**

** * BASED ON ENDF-B VERSION 4 DATA**
* ** COMPILED FOR NRC 1/27/88 *

*** LAST UPDATED 08/12/94 **
*** ~L.M.PETRIE - ORNL *

* * * * DTAREDNGCOPET * * *

S.... IO'S WERE USED PREPARIN TREADN REND V IPTDATA ....

S.... ID'S MERE USED LOADING THE REND V PDA 4TA RDT ....

S.... ID'S MERE USED LOADING THE DATA ....

..... S ID'S HERE USED CHECKING THE REND V GEOMETRY DATA ....
***RESTART DATA HAS BEEN WRITTEN ON UNIT 85** *

..... 5 ID'S MERE USED WRITING THE REND V - DIAS DATA ....

..... 0 ID'S HERE USED PROCESSING COAS INPUT DATA ....

CONTROL MODULE CSAS25 IS COMPLETE.

S
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* ** NA***AKMDL EXNOB-2RTRROS 5 I HNE

** ***** NUMERIC PARAMETERS ** ** **

***TME MAXIMUM PROBLEM TIME (MIN) *** *

**TBA TIME PER GENERATION (MIN) 0.50**

* ** GEM NUMBER OF GENERATIONS 303 * **

M* PG NUMBER PER GENERATION 1000**

* ** MSK NUMBER OF GENERATIONS TO BE SKIPPED 3**

**BEG BEGINNING GENERATION NUrMBER 1 ***

**RES GENERATIONS BETWEEN CNECKPOINTS 0**

**RID NUMBER OF EXTRA I-D CROSS SECTIONS 1**

**NBK NEUTRON BANK SIZE 1025**

**RNB EXTRA POSITIONS IN NEUTRON BANK 0**

**NFB FISSION BANK SIZE 1000 *

* ** XFB EXTRA POSITIONS IN FISSION BANK 0**

X* TA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000**

**MTN XEIGHT NIGN FOR SPLITTING 3.0000**

NI WL MEIGHT LOX FOR RUSSIAN ROULETTE 0.31333*

** ND STARTING RANDOM NUMBER SBB8271GIGI1**

**NBB NUMBER OF D.A. BLOCKS ON UMIT B 200**

**ML8 LENGTM OF D.A. BLOCKS ON UMIT B 512**

* ** ADJ MODE OF CALCULATION FORWARD ** *

**INPUT DATA WRITTEN ON RESTART UNIT MO**

**BINARY DATA INTERFACE YES ** *S

NAC International 6.6.2-10



NAC-LWT Cask SAR
Revision 44

August 2015

*** ~NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS HI NIL CHANNEL**

*** ****** ~LOGICAL pARAMETERS *** *

RUN

FLX

SMU.

MKU

CKU

FMU

MKDH

CKII

FIO

HHL

AlTX

XSI

XS2

XAP

PNI

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 X-EFF BY HOLE NUMBER

PRINT FISH 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 1-D CROSS SECTIONS

YES

NO

NO

NO

HO

NO

NO

NO

NO

HO

NO

HO

NO

HO

NO

NO

PLT

FDN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAN

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 FISl PROD MATRIX BY UNIT LOCATION NO **

COMPUTE MATRIX K-EFF BY ANRAY NUMBER NO ** *

COMPUTE COPACTOR K-EFF BY ARRAY NUMBER NO **

PRINT FISS PROD MATRIX BY B•lAY NUMBER NO **

COLLECT MATRIX BY HIGHEST ARR•AY LEVEL NO **

PRINT FIS. AND ABS. BY REGION NO ***

PRINT FAR BY GROUP NO ***

PRINT XSEC-ALBEDO CORRELATION TABLES NO **

PRINT WEIGHT AVERAGE AR.RAY NO **

PRINT INPUT GEOMETRY NO ***

PRIHT DEBUG IHFORMATION NO **

PRINT TRACKING INFORMATION NO **

PARAMETER INPUT COMPLETED

..... S IO'S MERE USED READING THE PARAMETER DATA ....

*********** DATA READING COMPLETED**********
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** NAC-LNT CASK MODEL; EXXON 9X9 - 2 WATER RODS 8G MIL CHARNEL ** *

*** **** AD)DITIONAL INFORMATION **** *

**NUMBER OF ENERGY GROUPS 27 USE LATTICE GEOMETRY YES * **

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN KSECS

ENTRIES/NEUTRON IN THE NEUTRON BANE

ENTRIES/NEUTRON IN THE FISSION BARE

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 AR•RAY NUMBER

1

2

19

12

9

1

1

24

24

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUM4BER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED BOLES

NUMBER OF BOLES

MAXIMUJM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUJM ARRAY NESTING LEVEL

0

0

YES

YES

22

2

NO

1

1

N20

N20

PER

+X BOUNDARY CONDITION

+T BOUNDARY CONDITION

+Z BOUNDARY CONDITION

H20

PER

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION

* ** NAC-LHT CASE MODEL; EXXON 9XB - 2 WATER RODS 80 MIL CHANEL * **

S* ***SPACE AND SUPERGROUP INFORMATIOND ** * **

** 150500 WORDS IS THE TOTAL SPACE AVAILABLE.**

** 34647 WORDS HERE USED FOR NON-SUPERGROUP STORAGE. *

B* 5353 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.**

** 99459 WORDS OF STORAGE ARE AVAILARLE FOR CONSTRUCTING TNE SUPERGROUPS.**

* ** 65252 WORDS OF STORAGE AIRE AVAILABLE TO EACH SUPERGEOUP. * **

** 1576 WORDS AR NEEDED FOR THE LARGEST GROUP.**

** 36496 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.**

** 51430 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP. * **

** 51972 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM. * **

**STARTING ENDING XSEC ALBEDO TOTAL**
* ** SUPEEGROUP GROUP GROUP LENGTH LENGTH LENGTH * **

** 1 1 27 2754 544 16654**

..... I ID'S HERE DIED IN SUPEROROUPING ....

I.... ID'S HERE USED LOADING THE DATA ....
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MEDIA BIAS
NUN IDREGION

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS HO MIL CHANNEL

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED ON THIS PROBLEM

UNIT 1

FUEL PIN CELL - WITH H20

1 CYLINDER 1 1

2 CYLINDER 9 1

3 CYLINDER 2 1

4 CUBDOD 3 1

RADIUS = 0.452800

RADIUS = 0.46230

RADIUS = 0.53850

+X= 0.72640

+Z = 10.000

+2 = 10.000

+Z 1 0.000

-X =-0.72640

-Z = -10.000

-Z = -10.000

+Y= 0.72640

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.100000

CENTERLINE IS AT X =0.00000

-Y =-0.72640 +1 = 10.000

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = -10.000

UNIT 2

WATER ROD CELL -

1 CYLINDER

2 CYLINDER

3 CUBDID

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

1 ARRAY NUMBER

2 CDBDID

3 CUBDID

4 CUBDID

WITH H20

31

21

31

RADIUS = 0.46230

RADIUS =0.53850

+X= 0.72640

+Z = 10.000

+Z = 10.000

-X =-0.72640

-Z = -10.000

-z = -10.00O

+Y= 0.72640

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

Y 0.00000

Y =0.00000

-Y =-0.72640 +Z 10.000 -Z - -10.000

1

3

2

3

1

3

2

3

1
1

1

+X =

+X =

+X =

+X=

6.53

6.70

6.90

7.30

6.53

6.10

6.00

7.30

... UNIT 3

376 -X = -6.5376

331 -X = -6.7031

363 -X= -6.0063

325 -X = -7.3025

... UNIT 4

376 -X = -6.5376

si1 -X= -6.7031

363 -X= -6.9063

325 -X = -7.3025

EXTERNAL TO LATTICE

+Y = 6.5376

+Y = 6.7031

+Y =6.9063

+Y = 7.3025

EXTERNAL TO LATTICE

+Y= 6.5376

+Y = 6.7031

+Y = 6.0063

+Y = 7.3025

-Y =-6.5376

-Y = -6.7031

-Y = -6.9063

-Y =-7.3025

= 10.000

= 10.000

1 0.000

= 10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-z= -i0.000

-Z = -i0.000

1 .....

1

-y =

-y =

-y =

-y =

-6.50370

-6.7031

-6. 9063

-7.3025

+Z

+Z

+Z

+2

10. 000

10.000

i0.000

10.000

NAC-LWT CASK MODEL; EXXON 9X9 - 2 HATER RODS 60 NIL CHANNEL

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUN IDREGION

1 CYLINDER

HOLE NUMBER

HOLE NUMER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

1

2

3

5

6

5

7

1 RADIUS =16.827

AT X = -7.4613

AT X = 7.4613

1 RADIUS =16.986

1 RADIUS = 08.891

1 RADIUS =33.496

1 RADIUS =36.544

1 RADOUS = 49.244

UNIT 5 ..

+Z = 10.000 -Z = -10.000

Y = 0.00000 1 - 0.00000

Y = 0.00000 2 = 0.00000

+Z = 10.000 -Z = -10.000

+Z 1 0.000 -Z = -i0.000

+2 1 0.000 -Z =-10.000

+Z2 10.000 -Z = -10.000

+Z = 10.000 -l = -10.000

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

3

X

X

X

X

X

0.00000

0.00000

0.00000

0.00000

0.00000

Y = 0.00000

Y = 0.00010

F = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.000005 1 RADIUS = 40.654 +2 = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 60 NIL CHANNHEL

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
MEDIA BIAS

HUM IDREGION

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMIBER

8 1 RADIUS

3 AT X

4 AT X

5 AT X

696.

0.0o0;

0.00;

211.

GLOBAL **********
UNIT 6 ...

.00 +2 = 10.000 -1 = -10.000 CENTERLINE

300 F 0.00000 2 = 0.00000 IS UNIT Nt

300 Y= 243.80 1 = 0.10000 IS UNIT NI

.17 F 121.90 2 = 0.00000 00 UNIT NI

EIS AT

UMBER

UMBER

UMKER

K = 0.01000 Y = 0.00000
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HOLE NUMBER

HOLE NUMBER

HOLE HUrMB ER

HOLE HUMBER

HOLE HUMBER

HOLE HUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUM4BER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CUBOID

6

7

8

B

10

ii

12

13

14

15

10

17

18

19

20

21

22

8 1

AT X 211.17

AT B = 0.00000

AT X = -211.17

AT X = -211.17

AT B = 0.00000

AT B 211.20

AT B = 422.30

AT B = 422.30

AT B = 422.30

AT B = 211.20

AT B = 0.00O00

AT B = -211.20

AT B = -422.30

AT X = -422.30

AT X = -422.30

AT B = -211.20

AT B = 633.51

+X= 600.00

Y = -121.90 Z = 0.00000 IS UNIT NUMBER 5

Y = -243.80

I - -121.90

Y = 121.90

Y = 487.70

Y = 365.80

Y =243.80

Y = 0.00000

Y = -243.80

Y = -365.80

Y = -487.70

Y = -385.80

Y =-243.88

Y = 0.00000

Y 243.80

Y = 305.80

Y = 121.90

-X= -696.00

Z

Z

Z

I

Z

Z

Z

Z

Z

Z

Z

Z

Z

Z

0

Z

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.O00000

0.00000

0. 00000

0. 00000

898.00

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

TO UNIST NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMOBER

IS UNIT NUMBER

-Y = -896.00

5

5

5

5

5

5

5

5

5

5

5

+Z = 10.000 -Z = -10.000

NAC-LWT CASK MODEL; EXXON 9X9 - 2 BATER BOOS 80 NLIL CHANNEL

UNIT ORIENTATION UESCRIPTION FOR ARRAy 1

ZLAYER 1, B COLUMN 1 TO 9 LEFT TO RIGHT Y RON 1 TO B BOTTOM TO TOP

11 1I1 1 1111

111111111

11 11 11 11 1

1 11 1 12 111

111121111

111111111 I

111111111 i

111111111

11111111I 1 i
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NAC-LWT CASE MODEL; EXXON 9X9 - 2 WATER RODS 90 NIL CHANNEL
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

1 1 1
2 2
3 3
4 4

2 1 5
2 6
3 7

SURROUNDING GEOMETRY VOLUMES -

3 1 8
2 9
3 10
4 I1

SURROUNDING GEOMETRY VOLUMES -

4 1 12
2 13
3 14
4 15

9 1 16
2 17
3 lB
4 19
5 20
6 21
7 22

6 1 23
2 24

VOLUME

1.28623E±01 CM**3
5.46226E-01 CM**3
4.79162E+00 CM

t
*3

2.39924E+91 CM**3

1.34265E+01 UM**3
4.79162E+90 CM4**3
2.39924E+01 CM**3

GEOMETRY REGION

3.41922E+93 CM**3
1.75317E+02 CM**3
2.21234E+02 CM

t t
3

4.50361E+62 CM4**3

GEOMETRY REGION

3.41922E+I03 CM4**3
1.75307E+02 CM4**3
2.11234E+02 UM**3
4.50362E+02 CM**3

9.25953E+03 CM**3
3.37383E+02 CM**3
4.29436E+03 CM**3
4.80741E+04 CM**3
1.34136E+04 CM**~3
6.84563E+04 CM**3
3.79567E+03 CM**3

2.73135E+07 CMI**3
8.31653E+16 CM4**3

CUMULATIVE
VOLUME

1.128823Et01 CM**3
IL34285E+01 CM**3
1A 2201E+S1 CM**3
4. 22126E+01 CM**3

1.34295E+S1 CM**3
1A 2201E+01 CM**3
4. 22126E+I1 CM**3

6 IS AN ARRAY PLACEMENT BOUNDARy REGION

3. 41922E+03 CM**3
3.959452E+03 CM**3
3.981576E+03 CM**3
4. 26612E+03 CM**3

12 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.41922E+03 CM**3
3.959452E+03 CM**3
3.981576E+13 CM**3
4. 24612E+93 CM*3

1. 77918E+04 CM**3
1. 81291E+04 CM**3
2. 24235E+04 CM**3
7.104975E+04 C14**3
B.39110E+04 CM**3
1.952367E+05 CM**3
1.956163E+S5 CM**3

3L14368E+07 CM**3
3.687533E+07 CM**3

UNIT

1

U•

3]

SES

160

80

20

20

REGION MIX

1
2
3
4

1
2
3

1
2
3
4

1
2
3

1

2
3

1

6
7

TOTAL MIXTURE Vi

XTURE TOTAL VOLUME

1 4.07180E+04 CM**3
9 1.72607E+03 CM**3
2 1.51415E+04 CM**3
3 7.59161E±04 CM**3

3 1.07428E±03 CM**3
2 3.83329E±02 CM**3
3 l.91939E+03 CM**3

6.83843E+04 CM**3
3 3.51614E+03 CM**3
S 4.42469E+03 CM**3
3 9.00723E+03 CM**3

6.83843E+04 CM**3
3 3.50614E+i03 CM**3
2 4.42469E+0-3 CM**3
3 9.00723E+03 CM**3

4 1.85191E+05 CM**3
3 6.74766E+G3 CM**3
5 8.58872E+04 CM**3
6 9.61479E+05 CM**3
5 2.682726+05 CM**3
7 1.36913E+06 CM**3
5 7.59134E+04 CM**3

6 2.73135E+07 CM**3
9 8.31663E+16 CM**3

OLUI4ES

MIXTURE TOTAL VOLUME MASS (G)
1 4.07060E+04 C14**3 4.23951E+05
2 2.43742E+54 UM**2 1.59995E+05
3 I.105846+05 UM**3 I.I0382E+05

4 1.85191E+05 UM**3 5.00385E+05
5 4.31072E+05 CM4**3 3.40617E+06
6 9.61479E+051 CM4**3 1.09070E+07
7 1.36913E+06 CM**3 1.366626+06
8 3.56300E+07 CM**3 3.55648E+07
9 1.72607E+13 CM**3 1.72292E-17

*** BSIASING INFORMATION**

** A DEFAULT WEIGHT OP 0.900 HILL BE USED FOR ALL BIAS ID'S.**

...... 01I' HERE USED IN RENO-V BEFORE TRACKING ....

..... 0.10717 MINUTES HERE USED PROCESSING DATA . ....
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VOLUME FRACTION OF FISSILE MA•TERIAL IN THE CORE= .1.0338E-02

START TYPE S HAS USED.

THE NEUTRONS HERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
±X= 6.96050E+02 -X=-6.96S000+02 +y= 6.96000E+02 -y=-6.96000E+02l tZ= i.00000E+Gi -Z--I.SS000E+01

THE FLAG TO START NEUTRONS IN THE REFLECTOR HAS TURNED OFF

MEND MESSAGE NUMBER E5-iS5*** M* ANNING, ONLY 24 INDEPENDENT STARTING POSITIONS HERE GENERATED.***

976 ADDITIONAL STARTING POINTS HERE PICEED FROM THE INITAL DISTRIBUTION.

0.45333 MINUTES HERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.46933 MINUTES.

_NAC-LWT CASE MODEL; EXXON 9X9 - 2 HATER RODS 85 MIL CHARNEL

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVrE DEVIATION E-EFFECTTVE DEVIATION

MEND MESSAGE NUMBER KS-ill MANNING .... ONLY 874 INDEPENDENT FISSION POINTS HERE GENERATED
1 8.030iSE-Si 4.86000E-Si i.00S00K+00 S.S0000E+80 8.SSS00E+S0 S.00000E+00

MEND MESSAGE NUMBER ES-ill MARNING .... ONLY 967 INDEPENDENT FISSION POINTS HERE GENERATED
2 8.55134E-S1 S5.8505E-S1 i.SSSS0E+00S S.0S000E+OS 0.S0S00E+SS S.S0S00E+SS

KIENO MESSAGE NUMBER ES-ill MANNING .... ONLY 904 INDEPENDENT FISSION POINTS HERE GENERATED
I 8.61211E-Si 5.29000E-0l 8.8i212E-01 0.SSS00E+8G 0.00000E+00 S.00000E+00

8.44058E-0i 5.51000E-01
8.82350E-S1 5.73833E-8i
8.47498E-S1 5.97667E-01
8.51571E-Si 6.15667E-8i
8.93368E-S1 8.41687E-8i
8.33529K-S1 6.64500E-8i
8.36796E-0i 6.97333E-8i
8.82455E-01 7.59333E-8i
8.44942E-S1 7.11111K-01
8.42681E-01 7.55i67E-8i
8.42487E-01 7.78000E-8i
8.27233E-81 8.51000E-8i
8.58191E-81 8.23833E-Si
8.42240E-01 8.45833E-Si
8.33518E-0i 8.86867E-Si
8.75942E-0i 8.91555E-Si
8.i7S23E-0i 9.15333E-0i
8.49207K-Si 9.40000E-0i
8.28669E-0i 9.63000K-Si
8.19649K-0l 9.85833E-0l
8.72484E-01 1.50867E+SS
8.88727E-Si 1.03255E+0S
8.63732E-Si i.05450E+00
8.27315E-Si 1.07650E+00
8.89756E-Si 1.59933E+00S

8.44981E-0i i.S22i7E+SS
8.33130E-Si i.i44i7K+0S
8.77843E-Si 1.i66i7E+00S
8.42523E-Si l.i8900E+00S
8.60517E-Si i.2ilSSE+SS
8.50583E-0i i1.2400E+SS
8.88333E-01 i1.5683E+00
8.28839E-Si i1.7967Ei00
8.98219E-0i i.30i67K+58
8.55574E-0i i1.3450E+00
8.64577E-Si i1.4833E+SS
8.18400E-Si i.372i7E+00
8.44594E-S1 i1.9500E+S0
8.25881E-S1 l.41855E+SS
8.94276E-Gi i.43900E+00l
8.48984E-01 i.48100E+G0
8.38897E-S1 i.48283E+S0
8.27345E-Sl 1.50483E+00
6.41888K-Si l.52867E+00
8.34958E-G1 1.55067E+00
8.28i92E-Si l.57358E+GS
8.79751E-01 l.59555E+00
8.30097E-Gi i.68i33E+00
8.31352E-Si i.64217E+00
8.52345E-Gi i.66517E+S0
8.39713E-01 i.68750E+00
8.40951E-Gi i.71500E+00S
8.688i27E-01 1.71183E+SS
8.55915E-01 i.75481E+00
8.32171E-01 i.77683E+00S
8.32146E-Gi i.79567E+SS
8.61564K-al i.82250E+SS
8.36321E-0i i.84550E+S0
8.22286E-Si i.87017E+00
8.05083K-Si 1.89300E+00S
8.58331E-Si 1.9i500E+SS
8.3ii74E-0i i.93783E+00
8.26488E-0i l.96838E+00
8.4i472E-Si 0.98183E+SS
8.70657E-01 2.85567E+00S
8.59016E-Si 2.52850E+00
8.64105EK-I1 2.5i33E+00
8.65970E-Gi l.57433E+S0
8.45386E-0i 2.59717E-*00
8.20063E-0i 2.121i816E+0
8.i8769E-01 2.i438lE+00
8.18930E-0i l.16667E+S0

8.52635SE-01
8.621540E-Si
8.598780E-01
8. 57338E-01
8. 61141E-Si
8. 59084E-Si
8.56298BE-01
8. 59204E-8i
8. 57778E-01
8.56405E-01
8. 55245E-01
8.53091iE-0i
8.534698E-0i
8.52l721E-01
8.51522lE-0i
8.52958BE-01
8.51i012E-0i
8.50G917E-S1
8. 49804E-Si
8. 48368E-01
6.49465SE-0i
8.476891E-SI
8. 48362E-01
8. 47520E-01
8. 48373E-01
8. 48245E-S1
8. 47705E-01
8. 48737E-01
8.48515E-0i
8.489i7E-Si
8.4 8969RE-Si
8.50162lE-01
8.49529E-01
8. 55920E-01
8.Si049E-Si
8. 51415SE-O1
8.50548E-Si
8.50191K-OS
8.498780E-S1
8. 50868E-01
8. 50821E-01
8.50544E-S1
8.50016EE-01
8.45871K-Si
8.49549K-Si
8.49094K-0l
8.49711K-0l
8.49332K-Si
8.48971K-Si
8.48058K-0l
8. 47898E-01
8.47766K-Si
8.48143K-Il
8.48285K-Si
8.47997K-Si
8.47719K-Si
8.47958K-Si
9. 47760E-01
8.47118K-Si
8.46643K-Si
8.48832K-Si
8.48581K-Si
8.46289K-Si
8.48198K-Si
8.468586K-Si
8. 46752E-01
8. 47007E-0l
8.47282K-0S
8.47255K-al
8. 46872E-Si
8.46482K-S1
8.46241K-01

8.57782K-03
1.10717K-0l
8.688646K-SI
6.88121K-SI
8.22366K-03
8.15148K-SI
7.58924K-SI
7.29881K-SI
6.88031K-SI
6.19646K-SI
5.77424K-SI
5.73198K-SI

5.50917K-SI
4.83660K-SI
4.78489K-0l
4.89591K-SI
4.81104K-SI
4 .53294K-SI
4.54452K-SI
4.48954K-SI
4.62351K-SI
4.47681K-SI
4.17577K-SI
4.28981K-0l
4.11989K-al
4.01610K-al
4.01010K-SI
3.87985K-SI
3.77248K-SI
3. 65306E-03
3.73617K-SI
1.67948K-SI
3.834a9E-S3
3.72831E-SI
3.64453K-SI
3.65217K-SI
3.56056K-SI
1. 52409K-0l
1.80411K-SI
3. 51775K-SI
3. 44815K-al
3.40795K-SI
3.11443K-SI
3.27722E-03
3.23877K-al

1.19282K-al
1.14891K-SI
3.21911K-al
3. 16a67E-S3
1.10326K-SI
3.068851E-SI
3. 01553K-SI
2.97514K-SI
2.91588K-SI
2.89448K-SI
2.88181K-SI
2.83585K-SI
2.87170K-SI
2.81125K-SI
2.79897K-SI
2.77273E-03
2.73073K-SI
2.71448K-al
2.688009K-al
2.65269K-SI
2.62817K-0l
2.59069K-SI
2.58249K-SI
2. 576i1E-03
2.55191K-SI

a.a00oaE+Sa S.0000aE+Sa
a.a000aE+S0 0.8000a0E+Sa
0.a0a0oK+S0 0.0000OE+S0
a.a0a0aE+00 0.a00o0E+0a
a.000oaE+Sa a.a00ooE+Sa
0.a0a00E+0a 0.00000E+00
0.00000E+0S 0.a0000E+0o
S.a000oE+00 a.00a00E+00
0.080000E+00 a.a0000E+80
0.00000K-+0S 0.0000OE+00

0.o00000E+00 0.00000+00
0.000a00E+00 S.00000E+00
0.00000E+a0 0.00000E+00
0.0a000E+a0 S.00000E+00
0.00000E+a0 0.O0000E+00
0.0a00oE+a0 0.S00a0E+00
S.0a00aE+a0 0.O0000E+00

0.0a00a0E+0a S.000a0E+00
a.00000E+00 0.O000aE+Sa
0.0000aE+Sa 0.0000aE+oa
0.0000aE+O0 0.0000aK+S0

0.00a0aE+00 0.OO0O0K+0a
a.ao000E+0a 0.OSO00E+0a

0.a0a00E+O0 0.00000E+00
0.OO0000E+00 0.00000E+00
S.SSS0OE+0S a.0oa00E+S0
S.OSSO0E+S0 0.0000OE+00
0.00000E+00 a.a0a000E+00
0.00000E+00S 0.O0a00E+a0
0.OSS00E+0S 0.a0000E+85
0.O0000E+SS 0.SO000E+S0
S.O0000E+00 0.0S0000E+00
0.00000KE+00 0.O0000E+00

0.0a0a0K+00 0.00000E+00
S.00000K+00 0.00000E+00
S.o00a0E+00 0.00000E+00

0.00000E+aO 0.00000E+00S
0.S0000E+00 0.00O00E+00

0.0000a0E+0a S.Sao00K+00
0.SSSS0K+Oa 0.S000aE+0a
0.500000E+00 S.0000aE+00
a.S00O0E+0a S.0a0a0E+00
a.00a0aE+0a 0.00000E+S0
0.00a00E+00 0.00000E+00

0.a0a00E40a 0.00000E+00
0.ao000E+00 0.00000E+O0S
0.00000EK+00 0.00000KE+0O
0.OSO0SKE+00 0.00000E+D0

0.05050K0E+SO 0.00000E+00
0.O00a00E+00 0.00000E+a0

5.05005K0E-SO 0.00a00+00
0.00000KE+00 0.00000E+-00
0.Sa0a0E+00a a.a00o0E+0a

S.O0O00E+a0 0.00000E+00
0.00000E+a0 0.00000E+SS
O.SO0000+O0 0.a0000K+0a
S.0a000E+00 0.00000E+00
5.SS00OKE+00 0.S0000E+00
O.O0000E÷000 0.00000E+00S 0
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S76 8.415896E-01 2.19050E+00 8.461786-01 2.51799E-03 0.000006+00 0.000006+00

77 8.556886-01 2.213806+00 8.483056-01 2.48742E-03 0.000006+00 0.000006+00
78 8.538886-01 2.23633E+00 8.46402E-01 2>45638E-03 0.550006E+00 0.000006+00
78 8.742126-01 2.258176+00 8.487363-01 2.451036-03 0.000006+00 0.000006+00
80 8.662326-01 2.282006+00 8.470136-01 2.432246-03 0.000006+00 0.000006+00
81 8.257565-01 2.3050006+00 8.467446-01 2.416276-03 0.000006+00 0.000006+00
82 8.228176-01 2.327006+00 8.464456-01 2.40485E-03 0.000006+00 0.000006+00
83 8.188086-01 2.35067E+00 8.461186-01 2.397346-03 0.000006+00 0.000006+00
84 8.418926-01 2.373676+00 8.400626-01 2.308546-03 0.000006+00 0.000006+00
85 8.835506-01 2.396506+00 8.465136-01 2.383026-03 0.000006+00 0.000006+00
86 8.5758E8-01 2.418336+00 8.466456-01 2.358156-03 0.00000E+00 0.000006+00
87 8.918086-01 2.441336+00 8.471776-01 2.380306-03 0.000006+00 0.000006+00
88 8.358186-01 2.463336+00 8.470486-01 2.366036-03 0.000006+00 0.000006+00
88 8.481446-01 2.485336+00 8.470686-01 2.338806-03 0.000006+00 0.000006+00
80 8.479236-01 2.508176+00 8.470786-01 2.312106-03 0.000006+00 0.000006+00
81 8.383286-01 2.532006+00 8.468816-01 2.288086-03 0.000006+00 0.000006+00
92 8.468676-01 2.556836+00 8.469816-01 2.262526-03 0.000006+00 0.000006+00
83 8.226416-01 2.578676+00 8.467136-01 2.253456-03 0.000006+00 0.000006+00
84 8.387736-01 2.601506+00 8.466276-01 2.230486-03 0.000006+00 0.O000006+00
85 8.724166-01 2.625336+00 8.468046-01 2.223736-03 0.000006+00 0.O000006+00
86 8.428336-01 2.647336+00 8.468616-01 2.200376-03 0.000006+00 0.000006+00
87 8.388286-01 2.671176+00 8.467876-01 2.178356-03 0.000006+00 0.000006+00
88 8.201316-51 2.695006+00 8.468096-01 2.173356-03 0.000006+00 0.000006+00
88 8.278816-01 2.717836+00 8.463176-01 2.158386-03 0.000006+00 0.000006+00
100 8.883566-01 2.738836+00 8.467566-01 2.181686-03 0.000006+00 0.000006+00
101 8.756246-01 2.780836+00 8.470486-01 2.178336-03 0.000006+00 0.000006+00
102 8.580706-01 2.782836+00 8.471586-01 2.160246-03 0.000006+00 0.000006+00
103 8.508546-01 2.805676+00 8.471856-01 2.138066-03 0.000006+00 0.000006+00
104 8.258146-01 2.828767+00 8.468866-01 2.128246-03 0.000006+00 0.000006+00
105 8.307686-01 2.851506+00 8.468286-01 2.113356-03 0.000006+00 0.000006+00
106 8.444156-01 3.874336+00 8.468056-01 2.083056-03 0.000006+00 0.000006+00
107 8.251846-01 2.886336+00 8.465886-01 2.083236-03 0.000006+00 0.000006+00
108 8.377586-01 2.818176+00 8.465166-01 2.065176-03 0.000006+00 0.000006+00
108 8.488446-01 2.842176+00 8.465476-01 2.046016-03 0.000006+00 0.000006+00
110 8.551136-01 2.865006+00 8.466266-01 2.028536-03 0.000006+00 0.000006+00
111 8.461856-01 2.987006+00 8.466236-01 2.008846-03 0.000006+00 0.000006+00
112 8.451416-01 3.008836+00 8.466086-01 1.891536-03 0.000006+00 0.000006+00
113 8.316076-01 3.031836+00 8.464746-01 1.878136-03 0.000006+00 0.000006+00
114 8.24468E-01 3.054676+00 8.462776-01 1.870216-03 0.000006+00 0.000006+00
115 8.558386-01 3.076676+00 6.463636-01 1.854566-03 0.000006+00 0.000006+00
116 8.358616-01 3.088506+00 8.462716-01 1.838536-03 0.000006+00 0.000006+00
117 8.884366-01 3.121506+00 8.466466-01 1.858886-03 0.000006+00 0.000006+00
118 8.367816-01 3.144336+00 8.465616-01 1.843786-03 0.000006+00 0.000006+00
118 8.564786-01 3.167336+00 8.466466-01 1.828876-03 0.000006+00 0.000806+00
120 8.318436-01 3.181176+00 8.465216-01 1.816616-03 0.000006+00 0.000006+00
121 8.470516-01 3.214006+00 8.465266-01 1.800446-03 0.000006+00 0.000006+00
122 8.560006-01 3.236006+00 8.466056-01 1.886186-03 0.000006+00 0.000006+00
123 8.668866-01 3.258836+00 8.467726-01 1.678046-03 0.000006+00 0.000006+00S124 8.878456-01 3.282676+00 8.471106-01 1.882806-03 0.000006+00 0.000006+00
125 8.030686-01 3.305506+00 8.467526-01 1.811286-03 0.000006+00 0.000006+00
126 8.285806-01 3.328336+00 8.466056-01 1.801466-03 0.000006+00 0.000006+00
127 8.373576-01 3.352176+00 8.465316-01 1.887646-03 0.000006+00 0.000006+00
128 8.546706-01 3.374176+00 8.465866-01 1.873716-03 0.000006+00 0.000006+00
128 8.345646-01 3.387006+00 8.465016-01 1.861316-03 0.000006+00 0.000006+00
130 8.312666-01 3.418006+00 8.463826-01 1.850556-03 0.000006+00 0.000006+00
131 8.264286-01 3.442006+00 8.462276-01 1.842656-03 0.000006+00 0.000006+00
132 7.888056-01 3.464836+00 8.457826-01 1.878586-03 0.000006+00 0.000006+00
133 8.367676-01 3.486836+00 8.457236-01 1.866456-03 0.000006+00 0.000006+00
134 8.632846-01 3.510506+00 8.458566-01 1.857036-03 0.000006+00 0.000006+00
135 8.580406-01 3.531676+00 8.458486-01 1.845286-03 0.000006+00 0.000006+00
136 8.471756-01 3.554506+00 8.458576-01 1.831486-03 0.000006+00 0.000006+00
137 8.113586-01 3.577336+00 8.457016-01 1.835856-03 0.000006+00 0.000006+00
138 8.364146-01 3.600336+00 8.456326-01 1.823586-03 0.000006+00 0.000006+00
138 8.345326-01 3.633176+00 8.455516-01 1.813016-03 0.000006+00 0.000006+00
140 8.288386-01 3.647006+00 8.454386-01 1.802416-03 0.000006+00 0.000006+00
141 8.326376-01 3.670836+00 8.453466-01 1.781766-03 0.000006+00 0.000006+00
142 8.618586-01 3.683676+00 8.454656-01 1.782876-03 0.000006+00 0.000006+00
143 8.833886-01 3.715676+00 8.458056-01 1.802526-03 0.000006+00 0.000006+00
144 8.404886-01 3.738506+00 8.457676-01 1.780176-03 0.000006+00 0.000006+00
145 8.377306-01 3.762336+00 8.457116-01 1.778486-03 0.000006+00 0.000006+00
146 8.088366-01 3.784336+00 8.454566-01 1.784476-03 0.000006+00 0.000006+00
147 8.510726-01 3.806336+00 8.454846-01 1.772546-03 0.000006+00 0.000006+00
148 8.258316-01 3.828176+00 8.453606-01 1.765506-03 0.000006+00 0.000006+00
148 8.724266-01 3.852006+00 8.455446-01 1.763086-03 0.000006+00 0.000006+00
150 8.481616-01 3.874006+00 8.455616-01 1.751236-03 0.000006+00 0.000006+00
151 8.123836-01 3.887836+00 8.453386-01 1.753626-03 0.000006+00 0.000006+00
152 8.271426-01 3.818836+00 8.452186-01 1.746116-03 0.000006+00 0.000006+00
153 8.560566-01 3.842676+00 8.452886-01 1.735886-03 0.000006+00 0.000006+00
154 8.437786-01 3.865506+00 8.452786-01 1.724566-03 0.000006+00 0.000086+00
155 8.237656-01 3.9888336+00 8.451386-01 1.758026-03 0.000006+00 0.000086+00
156 8.627346-01 4.011336+00 8.452536-01 1.711646-03 0.000006+00 0.000066+00
151 8.363846-01 4.034176+00 8.451866-01 1.701526-03 0.000006+00 0.000006+00
158 8.443086-01 4.056176+00 8.451806-01 1.680586-03 0.000006±00 0.000006+00
158 8.628406-01 4.078006+00 8.453036-01 1.683586-03 0.000006+00 0.000006+00
160 8.617806-01 4.101006+00 8.454076-01 1.676146-03 0.000006+00 0.000006+00
161 8.354606-01 4.123836+00 8.453456-01 1.66674E-03 0.000006+00 0.000006+00
162 8.253386-01 4.146836+00 8.452206-01 1.661006-03 0.000006+00 0.000006+00
163 8.401466-01 4.168836+00 8.451886-01 1.850856-03 0.000006+00 0.000006+00
164 8.426566-01 4.181676+00 8.451736-01 1.648816-03 0.000006+00 0.000006+00
165 8.382316-01 4.214506+00 8.451366-01 1.831126-03 0.000006+00 0.000056+00
166 8.544346-01 4.237506+00 8.451836-01 1.622036-03 0.000006+00 0.000006+00
167 8.558686-01 4.260336+00 8.452836-05 1.614756-03 0.000006+00 0.000006+00
168 8.446326-01 4.283176+00 8.452786-01 1.605006-03 0.000006+00 0.000006+00
168 8.663386-01 4.305176+00 8.454056-01 1.600346-03 0.000006+00 0.000006+00
170 8.302136-01 4.327176+00 8.453146-01 1.583356-03 0.000006400 0.000006+05
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171
172
173
174
175
176
177
176
179
180
181
182
183
184
185
186
187
188
188
190
181
182
183
184
185
186
187
188
188
288
281
202
283
204
285
286
207
2O88
288
218
212
212
213
214
215
218
217
218
218
220
221
222
223
224
225
226
227
228
228
230
231
232
233
234
235
236
237
238
238
240
241
242
243
244
245
248

8.53259E-01
8.52891E-01
8. 35313E-01
8.394028-01
8. 85390E-01
8.67804E-01
8.90258E-01
8.63545E-01
8.24 477E-01
8.48311E-01
8.2498688-01
8. 7434 0E-01
8.43356E-01
7.860988-01
8.18912E-01
8.50512E-01
8.38616E-01
8.328018-01
8.180178-01
8.061318-01
8.34 888E-01
8.40406E-01
8.5114 4E-01
8.51368E-01
8.53999E-01
8.579978-01
8.311028-01
8.6802828-01
8.081838-01
8.4 5723E-01
8.477298-01
8.675448-01
8.428438-01
8.5 0551E-01
8.15 9648-01
8.43229E-02
8.665128-01
8.5 61238-01
8.342508-01
8.246448-01
8.23410E-01
8. 327 94E8-01
8.605427E8-01
8.325688-01
8.540538-01
8.710328-01
8.020648-01
8.32361E-01
8.69524E-01
8.56183E-01
8.618058-01
8.63130E-01
8.147708-01
8.06551E-01
8.019948-01
8.355678-01
8.18250E-01
8.50378E-01
8. 3710 6E-01
8.590328-01
8.38066E-01
8.78 583E-01
8.00052E-01
8. 3824 78-03
8.137118-01
8.158538-01
8.51956 6E-01
8.73399E-01
8.284298-01
9. 0334 2E-01
8.455828-01
8. 4 4312E-01
8. 3114 88-01
8.42377E-01
8.26054 38-01
8.692128-01

4.349178+00
4.372008+00
4 .394838+00
4.418678+00
4.441508+00
4.463508+00
4.486508+00
4.507508+00
4.531338+00
4 .553178±00
4.57617E+00
4.598178+00
4 .621008+00
4.645678+00
4.667678+00
4.688678+00
4.711678+00
4.734508+00
4 .757338+00
4.78033E+00
4.80400E+00
4 .82700E+00
4.84900E+00
4.87183E+00
4.895678+00
4.91667E+00
4.839508+00
4.962508+00
4.984338+00
5.008178+00
5.030178+00
5.05300E+00
5. 078008+00
5.098838+00
5.12083E+00
5.142838+00
5. 164 83E+00
5 .188508+00
5 .211508+00
5.235178+00
5.257178+00
5.28200E+00
5 .304838+00
5.326838+00
5.34 967E+00
5.370678+00
5.392678+00
5. 4165 0E+00
5.437508+00
5. 460508+00
5.483338+00
5.504338+00
5.526338+00
5.550178+00
5.573008+00
5.586008+00
5. 618838+00
5.642678+00
5.665508+00
5.68750E+00
5.710338+00
5.732338+00
5.75617E+00
5.779008+00
5.802838+00
5. 82483E+00
5.84850E+00
5.870508+00
5.892508+00
5.914508+00
5.9537338+00
5.960338+00
5.984008+00
6. 00517E8+00
6.028008+00
6.050008+00

8. 453 61E-01
8. 45406E8-01
8.453478-01
8. 45313E8-01
8. 4554 4E-01
8. 45673 E-01
8.45927E-01
8. 460278-01
8. 459005E-01
8.4 59198-01
8.458028-01
8.459608-01
8. 4594 6E-01
8.456728-01
8. 451318-01
8.45558E-01
8.455218-01
8.4 54528-01
8.453068-01
8.4 5097E-01
8.4 5043E-01
8. 45019E-01
8.4 5051E-01
8.450848-01
8.451308-01
8.451968-01
8.451248-01
8.452018-01
8.450198-01
8. 45 022E-01
8.450368-01
8. 4514 88-01
8.451378-01
8.451648-01
8.450208-81
8.450118-01
8.451168-01
8.451698-01
8.45117E-01
8.450188-01
8.44915E-01
8. 4 4857E-01
8.44855E-01
8. 4489 68-01
8. 44 93 9-01
8.45061E-01
8.450948-01
8.450358-01
8.4 5148E-01
8. 451988E-01
8. 4 5274E8-01
8. 453558-01
8.452178-01
8.4 5043E-01
8.411198-01
8.450778-01
8.449578-01
8.449818-01
8.449478-01
8.450088-01
8.44 97 8E-01
8.451248-01
8. 4492 9E-01
8. 449008-01
8.447688-01
8.446608-01
8.447238-01
8. 44 84 5-01
8. 4477 68-01
8.450228-01
8. 460248-01
8.450218-01
8.449838-01
8.449538-01
8.448778-01
8.449778-01

1.584598-03
1.575888-03
1.567758-03
1.558008-03
1.567178-03
1.563388-03
1.57517E-03
1.569398-03
1.565248-03
1. 5564 8E-03
1.552188-03
1.551658-03
1.543128-03
1.558878-03
1.556718-03
1. 5484 6E-03
1. 54 05 2-03
1.833748-03
1.59325 6E-03
1.538568-03
1.931358-03
1.523478-03
1.515818-03
1.508258-03
1. 501138-03
1.494848-03
1.488818-03
1.483318-03
1.487048-03
1.479528-03
1.472128-03
1. 4690 6E-03
1. 4617 8E-03
1.454778-03
1.454728-03
1. 447 6 0-03
1. 444233E-03
1. 4382 9E-03
1.432308-03
1.428798-03
1.425698-03
1.420088-03
1. 416 67E-03
1.4 1119E-03
1.405208-03
1.4 0393E-03
1.397768-03
1.392528-03
1.380688-03
1 .385218-03
1.380958-03
1.377068-03
1.377788-03
1.382528-03
1.378408-03
1.372908-03
1.371975-03
1.366108-03
1.360518-03
1.355848-03
1.350348-03
1.352388-03
1.360678-03
1.355008-03
1.355808-03
1. 354 18E-03
1.34 99 0E-03
1.34 965E-03
1.345728-03
1. 3624 6E-03
1.356758-03
1.351098-03
1.346718-03
1.34 117E-03
1. 3377 9E-03
1.338028-03

0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000000+00
0.00000E+00
0.000008+00
0.000008+00
0. 00000E+00
0.000008+00
0. 000008+00
0. 000008+00
0. 000008+00
0. 000008+00
0. 000008+00
0. 000008+00
0.000008+00
0. 000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 000008+00
0. 000008+00
0. 000008+00
0. 000008±00
0. 000008+00
0. 000008+00
0.000008+00
0.000008+00
0. 000008+00
0.000008+00
0.000008+00
0.00 00 0E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 000008±00
0. 000008+00
0. 000008+00
0. 000008+00
0. 000008+00
0.000005+00
0.000008+00
0. 0000 0E+00
0.000005+00
0.00000E+00
0.000008+00
0.000008+00
0.000008+00
0. 001000+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 000008+00
0. 000008+00
0.000008+00
0. 000008+00
0.000008+00

0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.00000E+00
0.000008+00
0.00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 00000E+00
0.000008+00
0. 000008+00
0. 00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.00000E+00
0.00000E+00
0.080080+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 000008+00
0. 000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 000008+00
0.000008+00
0.000008+00
0. 000008+00
0. 000008+00
0.O00000E+00
0.O00000E+00
0. 000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00

0.000008+00
0.000008+00
0. 000008+00
0. 000008+00
0.000008+00
0.000008+00
0. 000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000005+00
0.000008+00
0.000508E+00

KENO MIESSAGE NUMBER8 85-132 WARNING.... ONLY 962 INDEPENDENT FISSION POINTS 8888 GENERATED
247 7.822908-01 6.073838+00 8.447218-01 1.354938-03 0.000008+00
248 8.702728-01 6.094838+00 8.448258-01 1.353418-03 0.000008+00
249 8.668258-01 6.117678+00 8.449148-01 1.350868-03 0.000008+00
250 8.378308-01 6.139678+00 8.448858-01 1.345708-03 0.000008+00
251 8.338248-01 6.163508+00 8.448378-01 1.34116E-03 0.000008+00
252 8.888298-01 6.185508+00 8.450058-01 1.346308-03 0.000008+00
253 8.624708-01 6.207508+00 8.450748-01 1.342738-03 0.000008+00
254 8.603908-01 6.229338+00 8.451358-01 1.336788-03 0.001000E+00
255 8.267308-01 6.252338+00 6.450628-01 1.335488-03 0.000008+00
256 6.476558-01 8.275178+00 8.450738-01 1.3302338-03 0.000008+00
257 6.326398-01 6.297178+00 8.450258-01 1.325878-03 0.000008+00
250 8.416068-01 6.320008+00 8.450128-01 1.320758-03 0.000008+00
259 8.357598-01 6.343683+00 8.440768-01 1.316098-03 0.000008+00
260 8.287228-01 6.366578+00 8.449138-01 1.333498-03 0.000008+00
261 8.246298-01 6.388678+00 8.448348-01 1.309768-03 0.000008+00
262 8.360848-01 6.411508+00 8.449018-01 1.305148-03 0.000008+00
263 0.468218-01 6.434508+00 8.440088-01 1.300168-03 0.000100E+00
254 8.469138-01 6.455500+00 8.448168-01 1.295218-03 0.000008+00
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265 8.469566-01 6.478336+00 6.448256-01 1.290206-02 0.00000E+00 0.000006+00
266 6.67247E-01 6.502176+00 6.449106-01 1.288216-03 0.000006+00 0.000006+00
267 8.661716-01 6.5250006+00 8.44990E-01 1.285846-03 0.000006+00 0.000006+00
266 8.786262-01 6.546176+00 8.451156-01 1.287126-03 0.000006+00 0.000006+00
268 8.3403226-01 6.570006+00 8.450746-01 1.282876-03 0.000006+00 0.000006+00
270 8.747596-01 6.582826+00 8.451856-01 1.282876-03 0.000006+00 0.000006+00
271 8.679166-01 6.615676+00 8.452696-01 1.280986-03 0.000006+00 0.000006+00
272 8.510546-01 6.629506+00 8.452006-01 1.276406-03 0.000006+00 0.000006+00
273 8.312076-01 6.661506+00 8.452386-01 1.272736-03 0.000006+00 0.000006+00
274 8.446726-01 6.685326+00 8.452276-01 1.268056-03 0.000006+00 0.000006+00
275 8.335426-01 6.708176+00 8.451946-01 1.264126-03 0.000006+00 0.000006+00
278 8.585756-01 6.729176+00 8.452466-01 1.260596-03 0.O000006+00 0.000006+50
277 8.338666-01 6.753006+00 8.452056-01 1.206686-03 0.000006+00 0.000006+00
278 8.122466-01 6.775826+00 8.450866-01 1.257766-03 0.000006+00 0.000006+00
279 8.884466-01 6.787836+00 8.45246E-01 1.262416-03 0.050006E+00 0.000006+50
280 7.857466-01 6.825836+00 8.450686-01 1.271386-03 0.000006+00 0.800006E+00
281 8.277756-01 6.842676+00 8.450066-01 1.268336-03 0.000006+00 0.000006+00
262 8.661856-01 6.864676+00 8.450826-01 1.266066-03 0.O050006+00 0.500006E+500
283 8.753026-01 6.887506+00 8.451886-01 1.266126-03 0.000006+00 0.500006E+00
284 8.160106-01 6.810506+00 5.450866-01 1.265866-03 0.000006+00 0.000006+00
285 8.630036-01 6.833336+00 8.451496-01 1.262976-03 0.000006+00 0.000006+00
286 8.734046-01 6.955336+00 8.452486-01 1.262446-03 0.000006+00 0.000006+00
287 8.615586-01 6.878176+00 8.453066-01 1.259306-03 0.000006+00 0.500006E+00
288 8.578096-01 7.002006+00 8.453506-01 1.255866E-03 0.O000006+00 0.000006+00
289 8.088526-01 7.023006+00 6.452236-01 1.257736-03 0.000006+00 0.000006+00
290 8.311896-01 7.046636+00 8.451746-01 1.254306-03 0.000006+00 0.000006+00
291 8.347726-01 7.068836+00 8.451386-01 1.250476-03 0.000006+00 0.000006+00
292 8.180606-01 7.091676+00 8.450456-01 1.249646-03 0.000006+00 0.000006+00
293 8.014266-01 7.115506+00 8.448956-01 1.254336-03 0.000006+00 0.000006+00
294 8.354436-01 7.137506+00 8.448626-01 1.250456-03 0.000006+00 0.000006+00
295 8.352516-01 7.160336+00 8.448306-01 1.246606-03 0.000006+00 0.000006+00
296 8.162006-01 7.183336+00 8.447396-01 1.245656-03 0.000006+00 0.00000E+00
297 8.009446-01 7.207006+00 8.445916-01 1.250276-03 0.000006+00 0.000006+00
298 8.212236-01 7.230006+00 8.449126-01 1.248936-03 0.000006+00 0.000006+00
298 0.472166-01 7.251006+00 8.445216-01 1.244366-03 0.000006+00 0.000006+00
300 8.602216-01 7.273006+00 8.445736-01 1.241296-03 0.000006+00 0.000006+00
301 8.494276-01 7.295836+00 8.445906-01 0.237246-03 0.000006+00 0.000006+00
302 5.729476-01 7.317836+00 9.446846-01 0.236736-03 0.000006+00 0.000006+00
303 8.512786-01 7.339836+00 8.447066-01 1.232816-03 0.000006+00 0.000006+00

NENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 NIL CHANNEL

LIFETIME = 1.15449E-04 + OR - 3.48275E-07 GENERATION TIME = 3.88784E-05 + OR - 1.17453E-07
NU BAR = 2.43690E+00 + OR - 5.11422E-04 AVERAGE FISSION GROUP = 2.23149E+01 + OR - 6.58134E-03

ENERGY(EV) OF TNE AVERAGE LETHARGY CAUSING FISSION = 1.81957E-0i + OR - 1.00612E-03

NO. OF INITIAL
GENERATIONS

SKIPPED
AVERAGE

K-EFFECTIVE DEVIATIOI

3 0.84465 + OR - 0.00124

4 0.84485 + OR - 0.00124

5 0.84453 + OR - 0.00124

6 0.84452 + OR - 0.00124

7 0.84449 + OR - 0.00125

8 0.84433 + OR - 0.00124

9 0.84436 + OR - 0.00124

[0 0.84439 + OR - 0.00125

01 0.84426 + OR - 0.00124

12 0.84426 + OR - 0.00125

17 0.84429 + OR - 0.00127

22 0.84434 + OR - 0.00128

27 0.84445 + OR - 0.00129

32 0.84428 + OR - 0.00130

37 0.84289 4+ OR - 0.00130

42 0.84393 + OR - 0.00131

47 0.84380 + OR - 0.00132

32 0.84286 + OR - 0.00134

37 0.84381 + OR - 0.00135

02 0.84405 + OR - 0.00137

67 0.84430 + OR - 0.00138

72 0.84393 + OR - 0.00140

77 0.84418 + OR - 0.00142

02 0.84408 + OR - 0.00144

07 0.84373 + OR - 0.00144

92 0.84374 + OR - 0.00147

87 PER CENT
N CONFIDENCE INTERVAL

0.84342 TO 0.84589

0.84341 TO 0.84580

0.84329 TO 0.84576

0.84327 TO 0.84578

0.84325 TO 0.84574

0.84309 TO 0.84057

0.84312 TO 0.84561

0.84214 TO 0.84564

0.84302 TO 0.84550

0.84301 TO 0.84550

0.84302 TO 0.84555

0.84306 TO 0.84882

0.84317 TO 0.84574

0.84298 TO 0.84558

0.84259 TO 0.84518

0.84262 TO 0.84524

0.84248 TO 0.84512

0.84252 TO 0.84519

0.84258 TO 0.84525

0.84268 TO 0.84542

0.84291 TO 0.84568

0.84253 TO 0.84533

0.84275 TO 0.84560

0.84284 TO 0.84551

0.84230 TO 0.84517

0.84227 TO 0.84520

95 PER CENT
CONFIDENCE INTERVAL

0.84218 TO 0.84712

0.84217 TO 0.84712

0.84205 TO 0.84700

0.84203 TO 0.84700

0.84200 TO 0.84898

0.84185 TO 0.84680

0.84188 TO 0.84685

0.84190 TO 0.84688

0.84177 TO 0.84675

0.84176 TO 0.84875

0.84175 TO 0.84682

0.64178 TO 0.84690

0.84188 TO 0.84702

0.84168 TO 0.84088

0.84130 TO 0.84648

0.84131 TO 0.84855

0.84116 TO 0.94644

0.84119 TO 0.84 653

0.84121 TO 0.94660

0.84132 TO 0.84679

0.84153 TO 0.84706

0.84113 TO 0.846874

0.84133 TO 0.84702

0.64120 TO 0.84695

0.84086 TO 0.84660

0.84080 TO 0.84667

99 PER CENT
CONFIDENCE INTERVAL

0.84094 TO 0.84836

0.84093 TO 0.84837

0.84081 TO 0.84824

0.84079 TO 0.84824

0.84076 TO 0.84823

0.84061 TO 0.84804

0.84064 TO 0.84809

0.84085 TO 0.84813

0.84053 TO 0.64799

0.84051 TO 0.64800

0.84048 TO 0.84809

0.84050 TO 0.84818

0.84059 TO 0.84831

0.84038 TO 0.84818

0.84000 TO 0.84777

0.83999 TO 0.84786

0.03984 TO 0.84776

0.83985 TO 0.84786

0.83986 TO 0.84795

0.83995 TO 0.84616

0.84015 TO 0.84644

0.83973 TO 0.84814

0.83991 TO 0.94044

0.83977 TO 0.84839

0.83943 TO 0.84904

0.83933 TO 0.94014

NUMBER OF
HISTORIES

300000

299000

298000

297000

296000

295000

294000

283000

292000

291000

288000

281000

276000

271000

206000

261000

256000

251000

246000

241000

236000

231000

226000

221000

216000

211000
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NAC-LWT CASK MODEL; EXXON 8X9 - 2 WATER RODS 80 NIL CRANNEL

NO. OF INITIAL
GENERATIONS

SKIPPED
AVERAGE

K-EFFECTIVE DEVIATIOS

2

2

2

2

2

2

97 0.84375 + OR - 0.00149

.02 0.84349 + OR - 0.00150

.07 0.84389 + OR - 0.00153

112 0.84381 + OR - 0.00157

117 0.84351 + OR - 0.00158

.22 0.84345 + OR - 0.00162

.27 0.84341 + OR - 0.00162

.32 0.84388 + OR - 0.00164

.37 0.84390 + OR - 0.00167

.42 0.84405 + OR - 0.00171

.47 0.84387 + OR - 0.00172

.52 0.84420 + OR - 0.00175

.57 0.84418 + OR - 0.00179

.62 0.84412 + OR - 0.00184

167 0.84401 + OR - 0.00190

172 0.84380 + OR - 0.00196

.77 0.84301 + OR - 0.00197

182 0.84284 + OR - 0.00202

187 0.84341 + OR - 0.00205

192 0.84417 + OR - 0.00210

197 0.84394 + OR - 0.00219

202 0.84383 + OR - 0.00225

207 0.84383 + OR - 0.00234

212 0.84436 + OR - 0.00244

217 0.84374 + OR - 0.00254

222 0.84284 + OR - 0.00265

227 0.84398 + OR - 0.00272

67 PER CENT
CONFIDENCE INTERVAL

0.84228 TO 0.84524

0.84189 TO 0.844988

0.84218 TO 0.84822

0.84204 TO 0.84518

0.84192 TO 0.84509

0.84183 TO 0.84807

0.84179 TO 0.84503

0.84225 TO 0.84552

0.84223 TO 0.848586

0.84234 TO 0.84578

0.84225 TO 8.84568

0.84245 TO 0.84594

0.84239 TO 0.84598

0.84228 TO 0.84586

0.84210 TO 0.84591

0.84183 TO 0.84576

0.84104 TO 0.844988

0.84083 TO 0.84486

0.84136 TO 0.84846

0.84207 TO 0.84627

0.84175 TO 0.84812

0.84158 TO 0.84608

0.84149 TO 0.84617

0.84192 TO 0.84680

0.84120 TO 0.84628

0.84029 TO 0.84559

0.84124 TO 0.848669

958 PER CENT
CONFIDENCE INTERVAL

0.84076 TO 0.84073

0.84049 TO 0.84648

0.84064 TO 0.84675

0.84048 TO 0.84874

0.84034 TO 0.84667

0.84020 TO 0.848689

0.84018 TO 0.84866

0.84061 TO 0.84715

0.84087 TO 0.84723

0.84883 TO 0.84746

0.84084 TO 0.84741

0.84071 TO 0.84768

0.84060 TO 0.84777

0.84844 TO 0.84781

0.84020 TO 0.84781

0.83887 TO 0.84773

0.83907 TO 0.84688

0.83881 TO 0.84887

0.83830 TO 0.84751

0.83897 TO 0.84837

0.83886 TO 0.84831

0.83833 TO 0.84833

0.83915 TO 0.84851

0.83848 TO 0.84924

0.83865 TO 0.84882

0.83764 TO 0.84824

0.83851 TO 0.84841

99 PER CENT
CONFIDENCE INTERVAL

0.83926 TO 0.84823

0.83898 TO 0.84798

0.83811 TO 0.84828

0.83881 TO 0.84831

0.83876 TO 0.84828

0.83858 TO 0.84831

0.83854 TO 0.84828

0.83888 TO 0.84879

0.83880 TO 0.84890

0.83882 TO 8.84917

0.83882 TO 0.84813

0.83888 TO 0.84942

8.83881 TO 0.84856

0.83860 TO 8.84885

0.83828 TO 0.84972

0.83791 TO 8.84868

0.83710 TO 8.84882

8.83678 TO 0.84889

0.83725 TO 8.84956

0.83787 TO 0.80047

0.83737 TO 0.81050

0.83707 TO 8.88058

0.83081 TO 0.85081

0.83704 TO 0.85167

0.83611 TO 0.85136

0.83489 TO 0.85080

0.83578 TO 0.85214

NUMB8ER OF
NISTORIES

200000

201000

186000

181000

186000

181000

176000

171000

166000

181000

186000

151000

1488000

1418000

136000

131000

126000

121000

1168000

111000

108000

1018000

86000

918000

86000

81000

78000

0
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NAC-Ufl CASK l400EL; EXXON 9X9 - 2 WATER RODS 80 NIL CNANNEL

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

232

237

141

247

252

257

262

267

272

277

282

287

292

297

0.84335

0.84464

0.84347

0.84464

G. 84324

0.84294

0.84411

0.84262

0.83862

0.83843

0.82970

0.83402

0.83578

0.85039

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

87 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00286 0.84049 TO 0.84621

- 0.00294 0.84071 TO 0.84758

- 0.00298 0.84049 TO 0.84844

- 0.00299 0.84065 TO 0.84763

- 0.00309 0.84006 TO 0.84633

- 0.00335 0.83959 TO 0.84629

- 0.00371 0.84040 TO 0.84781

- 0.00412 0.83850 TO 0.84874

- 0.00440 0.83521 TO 0.84402

- 0.00518 0.83420 TO 0.84461

- 0.00522 0.93447 TO 0.84492

- 0.00538 0.82864 TO 0.83940

- 0.00704 0.82874 TO 0.84282

- 0.00700 0.84329 TO 0.85738

90 PER CENT
CONFIDENCE INTERVAL

0.83763 TO 0.04908

0.93877 TO 0.90052

0.83752 TO 0.84942

0.83867 TO 0.85062

0.93707 TO 0.64941

0.93624 TO 0.84964

0.83670 TO 0.95152

0.93438 TO 0.85086

0.83081 TO 0.84842

0.82907 TO 0.84979

0.92925 TO 0.80014

0.82326 TO 0.84479

0.02170 TO 0.84986

0.93639 TO 0.96438

99 PER CENT NUJMBER OF
CONFIDENCE INTERVAL NISTORIES

0.83476 TO 0.85194

0.83083 TO 0.85346

0.83454 TO 0.85239

0.83568 TO 0.85360

0.83399 TO 0.852500

0.83290 TO 0.85299

0.63299 TO 0.85522

0.93026 TO 0.80498

0.81641 TO 0.85282

0.82388 TO 0.85497

0.82403 TO 0.85536

0.81788 TO 0.80017

0.81466 TO 0.85690

0.82940 TO 0.87137

71000

66009

61000

56000

51000

46000

41000

36000

31000

26000

21000

16000

11000

6000

0

0
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NAC-LWT CASK MODEL; EXXON 9K9 - 2 WATER RODS R0 NIL CHANqNEL

PLOT OF AVERAGE K-EFFECTIVE NT GENERATION RUN.
THE LINE REPRESENTS K-REPF = 0.8047 + OR - 0.0012 WHICH OCCURS POE 303 GENERA•TIONS RUN,

0. 8441 0. 8539 0. 8638

5+ SI

II *
F II

10 I S
I I * I

5 * 5

I S * I

+I * * I
15 I * S

I I S

F I * 5

I I * 5
20 + II*I

III *
I *I

rI I * i

25 + i I * i
Si I * i

[I I * i
II Ij * 5
IiIF * 5

30 + I I * i
III *I
]II *I

S II
S * I

35 + I * I
I I * I
I I * I
I I * 5

40 I *
40I+I * I

I I *

I I * i
45 + I i * i

II I *
II I * S
IiI * I

50 + i * i

F I I

550+ ii i

iiI * 5

Ii *
600± i * 5

II i
I ii * I

I iI * 5
I iI * I

65 + i I * i

F i * II
I II *
I II * 5

70+II * I
III * I

I II S
I II * 5

75 + I I * I
I II S

I I * I
F II * 5

S I * 5
80 + SF S

III * I
I I I I
I I I I
I I I * I

85 + I I * I

1I S
SI * 3
II I

90 + I 3
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] I * I

I TI * I

I I * 0
ITI| * I

SI I * I
100 + fI * I

[ II * I
SI * I

105 + 'I * I
II * I

SII * [

i ~I *

110 II * [

JI] * 3
J ~II * I

115 + Ii * I

I I * I
II * I

i I * I

[20 I * I
[ I * I
[ II * I

r I *

125 I *
I I *

130 I * I
I II * [
I I * I

30 II * I
] II * [

13 + I * I
I 11* I
I T~ * I

I TI * I
J I * I

14 +11* I
11I * I

140 I1* I

I I~ * I
I TI * I

145 + I1* I
I I I* I
I 11* I
I I * I
I T1* I

150 + I1* I
I I I* I
I 11I* I
I I 1* I
I 11I* I

155 + I 1 *
I 11I* I
I I I* I
I I 1* I
I 11* I

160 + I I* I
I I1* I
I I 1* I
I I I* I
I I I* I

1655+ I 1* I
I T 1* I
I I I' I
I I *' I
I T1* I

170 + I I* I

I 11I* I
I 11I* I
I I 1 * II

17 +3 I i* I
1 7 5 + 1 1 * I

SI I * I
I 11 * I

II1 I
150 II * I

180 + I * 3
i Ii * I
I II * 3

I 11 * I
165 I * I

I II * I
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* I
* I
* I

* I
* II
* II
* I

195 I
* Ii

I*Ti
I*TI

* II
200 I I

I*TI
* TI
* TI
*TI

205 I I

* T I
I*TI
I*I I
I II

I*I I

I*I I
I*TI
I*I I

I*II
I*TI

I I
*I I

220 I
*II

II I

*I
*

* I
* I
* I

I

I I
I I

I
I I *

225 I * I
I*I I
I*I I

I*I
240+*I

O I
0 V

I I-
I

I I
I I *

I*I I
I I

250+*I I

I I
I I'

* I'
I I'

* I'
I*I

I
I I V

I I
I I,

I I
I*I I

265+I

* I'
I I'
I I'
I I'

I I'
* I'

I I'
*I,

* I'
* I I
* I'

I I

August 2015

* 0
* 0

* I
* I
* ~
* ~

* I
* ~

* I
* ~

* I
* I
* I
* I
* I
* I
* I
* I
* ~

* 3
* I
* ~

* I
* I

* I
* ~
* I

* ~

* ~
* I

* I
* ~

* ~

* I
* 0

AT
* ~

* ~

* f
* f
* ~

I

hI

AT

* I
* I

6.6.2-25



NAC-LWT Cask SAR
Revision 44

August 2015

285 +

290 +

295 +

300 +

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 * 3
I * I
I * I
I * I
I * I

0
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NAC-KLWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 NIL CHANNEL

DROOP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0041 3.81777E-01 2.2735

2 0.0185 1.50076E-02 0.8917

1 0.0208 1.74135E-02 0.8802

4 0.0087 7.32810E-0I 0.7189

0 0.0029 2.41700E-01 0.5171

6 0.0026 2.17260E-03 0.4891

7 0.0025 2.14659E-03 0.4714

8 0.0025 2.111210-SI 0.5189

9 0.0014 2.90308E-01 0.5847

10 0.0071 6.15712K-SI 0.5802

1i 0.0151 1.29563E-O2 0.8108

12 0.0197 1.66202E-02 0.8461

13 0.0182 1.53887K-02 0.7178

14 0.0142 1.19991E-02 0.8820

15 0.0012 2.700800-01 1.0990

16 0.0022 1.83704E-03 1.4948

17 0.80134 2.8959980-01 1.7884

18 0.8044 3.75823E-03 1.9471

19 0.80055 4.68498K-0I 1.4897

20 0.0210 1.94488E-02 0.8207

21 0.0121 1.02611E-02 1.2481

22 0.0290 2.44066E-02 0.9071

21 0.7059 8.841600-02 0.4981

24 0.2105 1.77859K-Il 0.1120

25 0.1788 1.81066E-Il 0.4121

28 0.2140 l.80725E-01 0.1744

27 0.8871 5.089410-I2 0.7907

SYSTEM TOTAL = 8.446510-01 0.1481

TOE NEIGHT LOST IN TNE ALBEDO PORTION OF TNK PROBLEM =

ELAPSED TINE 7.14067 NINUTES

RA\NDON NUMBER= 280447865717

ANSORPTIONS PERCENT
DEVIATION

2.18472E-01 1.8447

7.98975E-01 0.5770

7.12774K-SI 0.8498

1.57168E-01 0.7001

2.607150-01 0.4706

4.41687E-0I 0.1848

5.01188E-03 0.16888

7.13242E-03 0.4091

1.14886E-02 0.4281

1.69292E-02 0.4601

2.73480E-02 0.4721

2.84516E-02 0.5847

2.894850-02 0.8118

4.079780-02 0.5511

9.898140-SI 0.7118

5.769150-01 0.8555

1.960100-01 1.0809

4.045280-01 1.1440

8.014890-01 0.8708

2.510050-02 0.5405

1.076180-02 0.7964

2.45684E-02 0.8055

9.55808E-02 0.1058

1.91926E-01 0.1980

1.618570-01 0.2162

1.998440-01 0.2280

6.62470E-02 0.4101

1.002080+00 0.0498

1.2281E-07 + OR - 0.0000

SKIPPING I GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.000000+00 0.0000

0.000000+00 0.0000

0.000100E+00 0.0000

0.O000O+00 0.0000

0.000000E+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

8.000000+00 0.0000

0.000000±00 0.0000

0.000000±00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0.0O0000E+00 0.0000

0.000000+00 0.0000

0.000100E+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.00O00E0+00 0.0000

0.000000E+00 0.0000

0
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NAC-LWT CASK MODEL; EXXON SXS - 2 WATER RODS SD MIL CHANNEL 0
0.7799 TO 0.7925
0.7925 TO 0.8052
0.8052 TO 0.8178
0.8178 TO 0.8305
0.8305 TO 0.8431
0.8431 TO 0.8558
0.8558 TO 0.8884
0.8884 TO 0.8811
0.8811 TO 0.8937
0.8937 TO 0.9084

0.7799 TO 0.7925
0.7925 TO 0.8052
0.8052 TO 0.8178
0.8178 TO 0.8305
0.8305 TO 0.8431
0.8431 TO 0.8558
0.8558 TO 0.8884
0.8684 TO 0.8811
0.8811 TO 0.8937
0.8937 TO 0.9064

0.7799 TO 077925
0.7925 TO 0.8052
0.SOS2 TO 0.8178
0.8178 TO 0.8305
0.8305 TO 0.8431
0.8431 TO 0.8558
0.8558 TO 0.8684
0.8684 TO 0.8811
0.8811 TO 0.8937
0.8937 TO 0.9084

0.7799 TO 0.7925
0.7925 TO 0.8052
0.8052 TO 0.8178
0.8178 TO 0.8305
0.8305 TO 0.8431
0.8431 TO 0.8558
0.8558 TO 0.8684
0.8884 TO 0.8811
0.8811 TO 0.8837
0.8937 TO 0.9064

FREQUENCY FOR GENERATIONS 4 TO 303

*********

* *******
********************** ** **

FREQUENCY FOR GENERATIONS 79 TO 303

****
*******

FREQUENCY FOR GENERATIONS 154 TO 303

FREQUENCY FOR GENERATIONS 229 TO 303

***************************************************************************.*****

CONGRATULATIONS! YOU RAVE SUCCESSFULLY TRAVERSED THE FERILOUS FATH THROUGH KENO V IN 7.34087 MINUTES

********************************************************************************
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O Figure 6.6.2-2 CSAS Input/Output for NAC-LWT with BWR Fuel Assemblies - Most

Reactive Accident Condition Configuration

PRIMARY MODULE ACCESS AND0 INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37)
MODULE CSAS25 WILL BE CALLED

NAC-LWT CASK MODEL; Exxon 9x9 - 2 Water Rods 90 MIL CHLANNEL
27GRODPNDF4 LATTICECELL
U02 1 0.95 293.0 92335 4.0 92238 96.0 END
ZIRCAILOY 2 1.0 293.0 END
N20 3 1.000 293.0 END
AL 4 1.0 293.0 END
55304 5 1.0 293.0 END
PB 6 1.0 293.0 END
N20 7 l.0E-SO 293.0 END
BID 9 i.0E-20 293.0 END
N20 9 1.0 293.0 END

END COMP
SOURREPITCH 1.4529 0.9059 1 3 1.0770 2 0.9246 9 END
NAC-LWT CASK MODEL; Exxon 9x9 - 2 Water Rods 90 MIL CHANBEL
READ pARRO RUN=YES PLT=NO TME=5000 GEN=303 NPG=I000 END PA20AM

READ SEOMS
UNIT 1
CDM='FUEL PIN CELL - WITH N20'
CYLINDER 1 1 0.4928 2P10.0
CYLINDER 9 1 0.4623 2P10.0
CYLINDER 2 1 0.5399581P0.0
CUBOID 3 1 4P0.7264 2910.0
UNIT 2
COM= 'WATER ROD CELL - WITH N20'
CYLINDER 3 1 0.4623 2P10.0
CYLINDER 2 1 0.5395 2P10.0
CUBOOD 3 1 4P0.7264 2P50.0
UNIT 3
ARRAY 1 -6.5376 -6.5376 -10.5

CUBOID 3 1 4P6.7031 2P1O.0
CUBOID 2 1 4P6.9063 2P10.0
CUBOID 3 1 4P7.3025 2P10.0
UNIT 4
ARRAY 1 -6.5376 -6.0376 -10.0
CUBOID 3 1 4P6.7031 2P10.0
CUBOID 2 1 4P6.9063 2P10.0
CUBOID 3 1 4P7.3025 2P10.0

UNTCYLINDER 4 1 16.6275 2P10.00 OLE 3 -7.4613 0.0 0.0
BOLE 4 7.4613 0.0 0.0
CYLINDER 3 1 16.9963 2P1I.0
CYLINDER 5 1 19.8913 2P10.0
CYLINDER 6 1 33.4963 2P10.0
CYLINDER 5 1 36.5443 2PI0.0
CYLINDER 7 5 49.2443 2P10.0
CYLINDER 5 1 49.6539 2P10.0
GLOBAL UNIT 6
CYLINDER 6 1 314.00 2P50.0
BOLE 5 00.00 00.00 0.0

BOLE 5 00.00 99.90 0.0
BOLE 5 96.43 49.90 0.0
BOLE 0 66.43 -49.90 0.0
BOLE 5 00.00 -09.9.0 0.0
BOLE 5 -96.43 -49.90 0.0
BOLE 5 -66.43 49.90 0.0
ROLE 5 0.0 199.6 9.0

HOLE 5 96.43 149.7 0.0
HOLE 9 172.95 99.9 0.0
HOLE 0 172.96 0.0 0.0
ROLE 5 172.60 -99.9 0.0
HOLE 5 96.43 -149.7 0.0
BOLE 5 0.0 -199.6 0.0
NOLE 5 -96.43 -149.7 0.0
BOLE 5 -172.96 -99.99 0.0
NOLE 5 -172.96 0.0 0.0
HOLE 5 -172.96 99.9 0.0
BOLE 5 -96.43 149.7 0.0
BOLE 5 299.29 49.9 0.0
CUBOID 9 1 4P314.00 2950.0
END GROW
READ ARRAY
ARA-l NUX=9 NUY-9 NUZI1 PILL

4RI 2 4R1
SRI S 3R1

27R1
END PILL
END ARRAY
READ BOUNDS SEC-PER YXF=20S END SOUNDS
END DATA

SECONDARY NOODULE 000009 MAO BEEN CALLED.

SMODULE 000009 IS PINIONED. COMPLETION CODE S. CPU TINE USED 0.55 (SECONDS).

NAC International 6.6.2-29



NAC-LWT Cask SAR August 2015
Revision 44

SECONDARy MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE S. CPU TIME USED 5.93 (SECONDS).S

SECONDARY MODULE 000S09 HAS SEEN CALLED.

MODULE OSOSS9 IS FINISHED. COMPLETION CODE S. CPU TIME USED 438.16 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE S. CPU TIME USED 446.44 (SECONDS).

0
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CCCCCCCCCCC 00000000000 AAAAAAAAA 00000000000 22222222222 5555555555555

CC CCCC CCCCCC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CC CCCCCCCC C

00000000000
0000000000000

00 SS
SS
0S

000000000000

0S00SS00000S
OS
SS

00 SS
0000000S0000S
0S0SS000S00

0000000
000000000

00 O00
00 O00

00 00
00 00
00 00
00 00
00 00
00 00

000000000
0000000

11
111

1111
11
11
11
11

11
51
21

11121111

11ii1111

0000000000000
SS 0S

SS
SS
000000000000
000000000000

SS
SS

C CCCC CCCCC C
CC CCCCC CCCC CC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
C CCCC CCCCC CC C

CCCCCCCCCCC

77777717777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

AAAAAAAAAAA 0000000000000

AA AA 00S 0

AA AA 00

AAO.AAAAAAAAAA 000050000000

AAAAAAAAAAAAA 000000000000

AA AA 00

AA AA 000000000

AA AA 00000000000

AAAAAIAAAA LL
AAAAAAAAAAA IL

AA AA LI

AAAAAAAAAAAAA IL

AAAAAAAAAAAAA IL
AA AA LL
AA AA LI
AA A ILL

AA PA ILLLLLLLLLL
AA AA LLLLLLLLLIL

// 22222222222
,// 2222222222222

// 22 22
// 22

// 22
// 22

// 22
// 22

// 22
// 22

// 2222222222222
// 2222222222222

22222222222
2222222222222

:: 22 22
:: 22
*:: 22

22
22

:: 22
:: 22
:: 22

2222222222222
2222222222222

2222222222222 55055555555555
22 22 50

22 55
22 55

22 5505555555555
22 5555555555555

22 55
22 55

22 55 55
2222222222222 55555505555555
2222222222222 55555555555

EEEF0 E EEEEEEE
EFEEEE EEEFFE
FE
FEE
FEE

EFEEEEEE
FEFEEE
FEE
FEE
FEE
FEEEEEEEEEEFE
FEEE EEEEEEEEF

21 II
211 II

1211 //
11 II
11 //
11 II
11 //
11 II
11 II
51 II

21211111 //
10211111 //

7777777777777
777777777777
77 77::

77::
77::

77
77

77 :
77 :

77 :
77
17

PpPPPpPPPPPP CCCCCCCCCCC
PPPPppppPpppp CCCCCCCCCCCCC
PP PP CC CC

ppPpppppppppP CC

PpPppppp CC

PP CC CC
PP CCCCCCCCCCCCC
PP CCCCCCCCCCC

99999999999 99999999999
099909999999 9999889985599958
99 99 99 99
99 99 99 99

99 99 99 88
9999999999990 99999959899

999999999999 99999999999
99 99 98
99 99 88
99 99 99

99990999999999 9999999999999

999999999999 99999999999

0000000 3332323233333
000000000 3333333333333

00 00 33 32
00 00 33
00 00 33
00 00 333
00 00 333
00 00 33
00 00 33

00 00 33 33
000000000 3333333333333

0000000 33333333333
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SSSSSSSSSSS CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC
SS SS CC CC
55 CC
SS CC
SISSSSSSSSISS CC

SSSSSSSSSISSS CC
55 CC
IS CC

SS IS CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SSsSSSSSSSS CCCCCCCCCCC

AIAIAIAAAAA LL
IAIAIAAAIAAAAA LL

AA AA LL
AAX AAX LL
AAX AAX LL
AIIAAXIAAXAAAAAAA LL
AAAAAAASAAAAAA LL
AAX AAX LL
AAX AAX LL
AAX AIX LL
AAX AIX LLLLLLLLLLLLL
AAX AAX LLLLLLLLLLLLL

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
ESEESEEEEEE
EEEEEEEEE
EE
ES
ES
EEEE EEEEESEEE
EEEEEEESEEEEE

PPPpPPPppPPPP
PPPPPpPPPPPPPP
PP PP
PP PP
PP PP
pPPPPPPPPPPPPP
PPPPPPPPPPPP
PP
PP
PP
PP
PP

CCCC CCC CCC C
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
C CC CCCC CC CCC C

CCCCCCCC CCC

***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM: CSAS** *

*** CREATION DATE: 03/08/96***

***** VOLUME: ENG***

***** LIBRARXY: G:\SCIXLS43\NIN_NT\EXE **

*** PRODUCTION COOS: CIAS***

***** ~VERSION: 3.1***

***•* J3OBNANE: SCALE-PC***

*** DATE OP EXECUTION: 07/21/98

*** TIME OF EXECUTION: 13:27:03
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NAC-LWT CASK NODEL; EXXON 9X9 - 2 WATER RODS 90 NIL CHANNEL

*** PROBLEM pARANETERS***

LIB 27GROUPNDF4 LIBRARY
MXX S MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
1ZM 4 MATERIAI ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMOETER DATA
MSLN 0 FUEL SOLUTIONS

***PROBLEN COMPOSITION DESCRIPTION ~****
BC U02 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 5/1 MIXTURE/COMPOUND
TENP 293.0 DEG KELVIN

9200G 1.00 ATOM/MOLECULE

92235 4.000 WT%
92238 96.000 WT%

9016 2.00 ATOMS/MOLECULE

END

SC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY
NIL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.G0KDG KELVIN

40312 1.10 ATOM/MOLECULE

END

SC N20 STANDARD COMPOSITION
ME 3 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 1.9992 THEORETICAL DENSITY
NIL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

TEMP 293.0 DEG KELVIN

END

SC AL
ME
VF
ROTH
NEL
IOP

TEMP

END

SC 5130'
ME

VF
ROTH
NIL

lOP
TEMP

END

SO PB
MX0
VF
ROTH
NIL

TOP
TEMP

END

SC B20
ME
VF
ROTH
NIL

SOP
TEMP

END

SC H20

1001 2.00 ATOMS/MOLECULE
9019 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 DES KELVIN
13027 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
S MIXTURE NO.

1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
O 0/1 MIXTURE/COMPOUND

293.0 DEC KELVIN
24304 19.000 HT%

25055 2.000 WT%
26304 69.500 WOT%
29304 9.500 WOT%

STANDARD COMPOSITION
0 MIXTURE HO.

1.0000 VOLUME FRACTION
11.3440 THEORETICAL DENSITY

1 HO. ELEMENTS
1 0/1 MIXTURE/COMPOURD

293.0 DEG KELVIN
92000 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
7 MIXTURE NO.

0.0000 VOLUME FRACTION
0.9992 THEORETICAL DENSITY

2 NO. ELEMENTS
1I0/I MIXTURE/COMPOUND

293.0 DEC KELVIN
1001 2.00 ATOMS/MOLECULE
6010 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
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MX S MIXTURE NO.
VP 0.0000 VOLUME FRACTION
ROTS 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX S MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTS 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DE0 KELVIN

1001 2.00 ATOMS/MOLECULE
5015 1.00 ATOM/MOLECULE

END

***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
UNOD 3 MIXTURE NO. OF MODERATOR
CL.ADOD 1.0770 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 0.924 6 CM GAP OUTER DIAMETER
MGAP S MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

IONS 1 IS FUEL
SONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD

NAC International 6.6.2-34



NAC-LWT Cask SAR August 2015
Revision 44

*** ~NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 85 NIL CHANNEL**

** *****DATA LIBRARY INFORMATIDN***** *44

** UNIT VOLUME ***
** NUMBER DATA SET HNKM NAME UNIT FUNCTION**

*** 89 G:\scale43\DATALIB\FTR9F001 STANDARD COMPOSITION LIBRARY '***

**82 S:\scale43\DATRLIB\FT82F001 CROSS SECTION LIBRARYT*

*4* 5i D:\PRDJECTS\BU85-C-I\BWRFIN\I9HXlM\ET1IFS0l SHORT CROSS SECTION LIBRARY **

** * 90 0: \PRDJECTS\BU85-C-l\BWRFIN\I9HXSM\FT9SF001 INPUT DATA DIRECT ACCESS**

*4* STANDARD COMPOSITION LIBRARY DATA *4*

*4* UNIT NUMBER : 89 ***

*** DATASET HAME :G:\scale43\DATALIH\FT89FOSS**

*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY ** *
8* 37 STANDARD COMPOSITIONS, 490 NUCLIDES *4*

*** ~90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.**

**CREATION DATE: 6/30/95 *4*

**CROSS SECTION LIBRARY DATA ** *

*4* UNIT NUMBER : 81 ** *

*** ~DATASET KNAE : G:\scale43\DATAILIH\FT82F00G**

*** LIBRARY TITLE: SCARE 4.2 - 27 GROUP NEUTRON GROUP LIBRART *
* ** BASED ON ENDF-B VERSION 4 DATA *
*4* COMPILED FOR NRC 1/27/89**
* ** LAST UPDATED 08/12/94 *

**L.M.PETRIE - ORHL ***

* * * * DTAREDNGCOPETD* *

S.... ID'S HERE USED PEFREPAREAING TH KEND VINU DATA ....

..... I ID'S WERE USED LOADIHG THE REND VPA MEE DATA ....

..... I ID'S MERE USED LOADING THE DATA ....

..... ID'S MERE USED CHECKING THE REND V GEOMETRY DATA ....
***RESTART DATA HAS SEEN WRITTEN ON UNIT 95** *

..... 0 ID'S MERE USED WRITING TWE REND V - CSAS DATA ....

..... ID'S WERE USED PROCESSING CSAS INPUT DATA ....

CONTROL MODULE CSAS25 IS COMPLETE.
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*** ~NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS B0 NIL CHANNEL**

HU **** NUERIC PARAMETERS **** **

* ** THE MAXIMUM PROBLEM TINE (NIB) ******

**TBA TINE PER GENERATION (NIH) 0.50**

**GEN NUMBER OF GENERATIONS 303**

*** N PG NUMBER PER GENERATION 10001*

* ** NSK NUMBER OF GENERATIONS TO BE SNIPPED 3**

**BEG BEGINNING GEHERATION NUMBER1 *

**RES GENERATIONS BETWEEN CHECKPOINTS S *

**XlD NUMBER OF EXTRA -I- CROSS SECTIONS 1**

**NBK NEUTRON BANK SIZE 1025**

**XNB EXTRA POSITIONS SN NEUTRON BANE S *

**NFB FISSION BANK SIZE i50005

**XFB EXTRA POSITIONS SN FISSION BANE S *

**WTA DEFAULT VALUE OF HEIGHT AVERAGE 0.5000**

N**WB WEIGHT HIGB FOR SPLITTING 3.000IG*

**WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333 *

E* ND STARTING RANDOM NUWBER BB827100015**

**NB8 NUMBER OF D.A. BLOCKS ON UNIT C 200OG

**NLB LENGTH OF D.A. BLOCKS ON UNIT B 512**

**ADJ MODE OF CALCULATION FORWARD**

**INPUT DATA WRITTEN ON RESTART UNIT NO**

* ** BINARY DATA INTERFACE YES * **
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* ** NAC-LWT CASE MODEL; EXXON SXS - 2 HATER RODS SO NIL CHARNEL * **

*** ****** LOGICAL PARAMTERS *** *

RUN

FLX

SMU

MEU

CKU

FMU

MKH

CE)H

FMHI

BBL

AXl

XSI

RAP

FKI

PUD

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 NUMBER

PRINT FIll PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR E-EFF BY HOLE NUMBER

PRINT FIll PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT S-fl MIXTURE X-SECTIONS

PRINT 2-Dl MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-U CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FUN

NUB

MKP

CRP

MKA

CKA

HAL

FAR

GAS

pAX

PWT

PGM

BUG

TEE

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE MU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FIlS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX E-EFF BY ARR•AY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FIBS PROD MATRIX BY ARRAY NlUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT HEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO ** *

NO **

YES**

NO ** *

NO ***

HO ***

NO ***

NO ** *

NO **

NO **

NO **

NO **

NO **

NO **

NO **

NO ***

HO **

PARAMTER INPUT COMPLETED

..... I SO'S MERE USED READING THE PAR°AMETER DATA ....

*********** DATA RE•ADING COMPLETED**********

** NAC-LWT CASK MODEL; EXXON 9X9 - 2 HATER RODS SI MIL CHANNEL**

*** ~ ** ** *****ADDITIONAL INFORMATION **** *

0

NUNBER 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

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS GIRD

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAy NUMBER

27

1

2

19

12

S

1

1

24

24

6

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL H

NUMBER OF UNITS IN THE GLOBAL Y

NUMBER OF UNITS IN THE GLOBAL I

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED AR•RAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAy NESTING LEVEL

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-S BOUNDARY CONDITION

DIR.

DIR.

DIR.

YES

0

I

0

0

YES

YES

22

2

NO

1

1

N20

N20

PER

+X BOUNDARY CONDITION

+Y BOUNDARY CONDITION

+1 BOUNDARY CONDITION PER
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* ** NAC-LWT CASK MODEL; EXXON SXS - 2 WATER RODS 55 NIL CRANNEL **

~~* * * * *** * * * *****SPACE AJD SUPERGROUP INFORMATION**** *

1* 00000 WORDS IS TEE TOTAL SPACE AVAILABLE.**

** 34647 WORDS WERE USED FOR NOW-SUPERGROUP STORAGE. *

** 6S353 WORDS OF STORAGE ARE AVAILABLE FOR SUPERIROUPED DATA. ** *

** 99456 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING TWE SUPERGROUPS.**

** * 65292 WORDS OF STORAGE ARE AVAILABLE TO EACW SUPERGROUP. * *

** 1576 WORDS ARE WEEDED FOR TWE LARGEST GROUP. *

** 36466 WORDS OF STOR.AGE IS SUFFICIENT TO RUN TWOS PROBLEM. *

** 51430 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITW ONE SUPERGROUP. **

** 51672 WORDS OF STORAGE WILL BE USED TO RUN TNIS PROBLEM. ***

**STABTING ENDING XSEC ALBEDO TOTAL ** *
** SUPERGROUP GROUP GROUP LEWGTW LENGTW LENGTH ** *

** 1 1 27 2764 544 16664**

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

S.... ID'S WERE USED LOABING TWE DATA ....

0

0
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REGION

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 NIL CHANNEL

MEDIA BIAS GEOMETRY DESCRIPTION FOR TNOSE UNITS UTILIZED IN THIS PROBLEM

NUN ID

UNIT 1 ...

FUJEL PIN CELL - WITH

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CUGOID

N20

1 1

9 1

2 1

3 1

RADIUS

RADIUS =

RADIUS =

0.45280

0A46230

0.53850

0.72640

+Z = 10.000

+Z 1 0.000

+Z = 10.000

-X =-0.72640

-Z = -10.000

-Z = -10.000

-Z = -10.000

+y = 0.72640

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y =-0.72640 +Z = 10.000

Y = 0.00000

Y = 0.00000

Y 0.00000

-Z = -I0.000

UNIT 2 -

WATER ROD CELL - WITN 920

1 CYLINDER 3 1

2 CYLINDER 2 1

3 CUBOID 3 1

RADIUS =

RADIUS -

0.46230

0.53850

0.72640

+Z = 10.000

+ZI 1 0.000

-X =-0.72640

-Z = -10.000

-Z = -10.000

+Y= 0.72640

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y =-0.72640 +Z = 10.000

Y = 0.00000

Y =0.00000

-0 - -10.000

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

3

2

3

3

1

1

6. 5376

6.7031

6. 90 63

7.3025

6.50376

6.7031

6.9063

7.3025

UNIT 3 EXTERNAL TO LATTICE 1

-X = -6.5376 +Y =6.5376 -Y = -6.5376

-X = -6.7031 +Y = 6.7031 -Y = -6.7031

-X =-6.9063 +Y 6.9063 -Y -6.9063

-X = -7.3025 +Y = 7.3025 -Y = -7.3025

UNIT 4 EXTERNAL TO LATTICE 1

-X = -6.5376 +Y = 6.5376 -Y = -6.5376

-X = -6.7031 +Y = 6.7031 -Y = -6.7031

-X = -6.9063 +Y = 6.9063 -Y = -6.9063

-X = -7.3025 +Y = 7.3025 -Y = -7.3025

10.000

10.000

10.000

10.000

10.000

10.000

10.000

10.000

-Z =

-Z =

-Z =

-Z =

-Z =

-0 =

-Z0

-0 =

-10.000

-10.000

-10. 000

-10. 000

-10. 000

-10.000

-10.000

-10. 000

1

1

1

NAC-LWT CASK MODEL; EXXON 9X9 - 2 MATER RODS 80 NIL CHANNEL

GEOMETRY DESCRIPTION FOR TBOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUN IDREGION

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

4 1 RADIUS =16.827

1 AT X = -7.4613

2 AT X = 7.4613

3 1 RADIUS = 16.986

5 1 RADIUS = 18.891

6 1 RADIUS = 33.496

5 1 RADIUS =36.544

7 1 RADIUS =49.244

5 1 RADIUS - 49.854

+Z-

Y

Y

+Z

+1

+0

+Zl

+Z

+Z

UNIT 5

= 10.000 -I = -10.000

= 0.00000 Z = 0.00000

= 0.00000 0 = 0.00000

- 10.000 -Z = -10.000

= 10.000 -1 = -10.000

= 10.000 -1 = -10.000

= 10.000 -1 = -10.000

1 0.000 -1 = -10.000

=10.000 -Z1 -10.000

CENTERLINE 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

X 0.00000

3

X4 .00

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

K = 0.00000

Y = 0.00000

y = 0.00000

0.00000

0. 00000

0. 00000

0. 00000

0. 00000

NAC-LWT CASK MODEL; EXXON 9X9 - 2 MATER RODS 80 NIL CHAN4NEL

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUN IDREGION

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

0 1 RADIUS = 314.

3 AT X= 0.000

4 AT X =0.000

5 ATX- 6 6.4

**************** GLOBAL ****** ** **
. .. UNIT B . .

.00 +Z1 10.000 -Z = -10.000 CENTENLINI

100 1 = 0.00000 0 - 0.00000 IS UNIT N

100 Y = 99.800 1 = 0.00000 IS UNIT NI

130 Y - 49.900 0 = 0.00000 IS UNIT NI

E IS AT X = 0.00000

UOMBER 5

UMBER 5

UMBER 5

y = 0.00000
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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 NUJMBE R

HOLE NUMBER

HOLE NUMER

HOLE NUMBER

2 CUBOID

6

7

6

9

10

11

12

13

14

10

16

17

18

19

20

21

22

8 1

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

= 86.430

=0.00000

= -86.430

= -86.430

= 0.00000

= 86.430

=172.85

= 172.86

= 172.00

= 80.430

=0.00000

= -86.430

=-172.86

= -172.86

= -172.86

= -86.430

= 259.29

= 314.00

y =

y =

y =

y0=

y0=

y =

y =

y =

y =

y =

y =

y =

y0=

y=

y=

-X =

-49.900

-99.,800

-49.900

49.900

199.60

149.70

99.8900

0.000900

-99.600

-149.70

-199.60

-149.70

-99.8680

0.00000

88..900

149.70

49.900

-314.00

Z = 9.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

O = 0.00000

O = 0.O0000

Z = 0.00000

Z = 0.800000

Z = 0.00000

Z = 0.00000

O = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

z = 0.00000

z = 0.00000

O = 0.00000

+Y = 314.00

IS UNIT NUMBER

1S UNIT NUMBER

IS UNIT NUMBER

IN UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

20 UNIT NUMBER

20 UNIT NUMBER

OS UNIT NUMBER

00 UNIT NUMBER

00 UNIT NUMBER

IS UNIT NUMBER

TS UNIT NUMBER

0S UNIT NUMBER

08 UNIT NUMBER

IS UNIT NUMER

IS UNIT NUMBER

-Y = -314.00

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

+Z = I0.000 -I = -10.000

NAC-LWT CASK MODEL; EXXON 9X9 2 MATER RODS 90 NIL CHANNEL

UNIT ORIENTATION DESCRIPTION FOR ARRAY1

LAYER 1, X COLUMN 1 TO 9 LEFT TO RIGHT Y RON 1 TO 9 BOTTOM TO TOP

[1 11 1 11 11

[11 1 11 11 1

[1 11 11 11 1

111112111

[11121111

1 1 11 11 111

1 1 11 1111 1

111111111

S1 11 1 11I1
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 HATER RODS 85 NIL CHANNEL
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION VOLUME

1 1 1 1.28823E+G1 CM**3
2 2 5.46226E-01 OM**3

3 3 ~4:79162E+00OO *

2 1 5 1.34255E+G1 CM**3
2 6 4.79162E+00 CN**3
3 7 2.39924E+01 C26**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

3 1 8 3.41922E+53 CM**3
2 9 1.753075+02 CM**3
3 10 2.21234E+02 CM**3
4 11 4.00362E+02 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

4 1 12 3.41922E+03 IM**3
2 13 1.75307E+02 CM**3
2 14 2.212345+02 CM**3

4 15 4.5G362E+02 CM4**3

0 I 16 8.25953E+03 CM**3
2 17 3.373835+02 CM**3
3 18 4.294365+03 CM**3
4 19 4.80740E+54 CM**3
5 20 1.341365+54 CM**3
6 21 6.84563E+0-4 C34**3
7 22 3.79567E+03 CM**3

6 1 23 3.07171E+06 GM**3
2 24 1.69271E+06 CM**3

CUMULATIVE
VOLUME

1. 26823E+01 CM**3
I. 342855+51 CM**3
1.6822G1E+0-1 CM**3
4. 22126E+01 CM**3

1. 342855+01 CM**3
1.6822015+61 CM**3
4. 22126E+01 CM**3

6 IS AN ARRAY PLACEMENT BOUNDARY REGION

3. 41922E+03 C54**3
3. 59452E+03 CM**3
3.581576E+03 C14**3
4. 26612Et03 CM**3

12 IS AN ARRAY PLACEMENT BOUNDARY REGION

3. 41922E+53 CM**3
3.59452E+53 CM**3
3.81576E+03 CM**3
4.26612E+53 CM*~*3

1.779185+04 CM**3
1.681291E+04 CM**3
2.24235E+04 QM**3
7.504975E+04 CM**3
8.39110E+04 CM**3
1. 52367E+05 CM4**3
1.56163E+05 CM4**3

6.19497E+06 CM**3
7.088768E+06 CM**3

UNIT

1

2

3

4

0

6

USES

3160

80

2O

20

20

MIXTU]
1
2
3

5

7

REGION MIXTURE

1 1
2 9
3 2
4 3

1 3
2 2
3 3

2 3
3 2
4 3

2 3
3 2
4 3

1 4
2 3
3 0
4 6
5 5
6 7
7 B

1 8
2 8

TOTAL MIXTURE VOLUMES
RE TOTAL VOLUME

4.57080E+04 CM**3
2.43742E+04 CM**3
1.150584E+G5 CM**3
1.85191E+05 CM**3
4.35072E+G5 CM**3
9.614795+05 CM•*3
1.36913E+0E CM**3
4.754425+06 CM'*3
1.726075+03 C2M**3

TOTAL VOLUME

4.07080E+04 CM**3
1.72607E+03 C54**3
1.51415E+04 CM**3
7.58161E+04 C4**3

1.G7428E+03 CM**3
3.83329E+02 CM**3
1.91939E+03 CM**3

6.63843E+04 CM
t t

3

3.50614E+03 CM**3
4.42469E+03 CM**3
9.007225+03 CM**3

6.83843E+04 CM**3
3.506145+03 CM**3
4.42459E+53 CM**3
9.007235+53 CM**3

1.8519IE+55 CM**3
6.747665+53 CM**3
8.58872E+04 CM**3
9.614795+05 CM4**3
2.06272E+S5 C74**3
1.36913E+06 C4**3
7.59134E+54 CM**3

3.071715+06 CM**3
1.69271E+06 CM

t
*3

MASS (0)
4 .23851E+05
1.598695E+05
1.I05382E+05
5. 00385E+05
3.405617E+06
1.0G9070E+07
1. 36662E-14
4.75571E-14
1. 72292E+03

** BIASING INFORMATION**

** A DEFAULT HEIGHT 0F 0.500 HILL BE USED FOR ALL BIAS ID'S.**
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..... 0 10'S WERE USED IN RENO-V BEFORE TRACRING

..... 0.00833 MINUTES WERE USED PROCESSING DATA . ....

VOLUME FRACTION OF FISSILE MATERIAL IN TWE CORE= 1.3D33BE-02

START TYPE 0 WAS USED.

TSR NEUTRONS WERE STARTED WITW A FLAT DISTRIBUTION IN A 0UBOID DEFINED BY:
+x= 3.14000E+G2 -R=-3.14BDDE+02 +Y= 3.14000E+02 -Y=-3.l4B00E+G2 +Z= 1.0D0G0E+0G1 -l=-l.G05OOE+Sl

THE FLAG TO START NEUTRONS IN TWE REFLECTOR WAS TURNED OFF

REND MESSAGE NUMBER KS-I0B* ****WARNING, ONLY 148 INDEPENDENT STARTING POSITIONS WERE GENERATED.

852 ADDITIONAL STARTING POINTS WERE PICKED FROM TWE IWITAL DISTRIBUTION.

0.45350 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME 55 0.46933 MINUTES.
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CNANNEL

GENERATION ELAPSES TIME AVERAGE AVG E-EFF MATRIX MATRIX E-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KENO MESSAGE NUMBER ES-ill WARNING .... ONLY 976 INDEPENDENT FISSION POINTS WERE GENERATED
1 9.01189E-Il 4.86167E-S1 1.S0O00E+00 0.S0000E+0S S.SSISSEt00 S.00000E+00
2 9.18035E-0l 5.57167E-01 l.SS00SEtIS 0.S0I00E+00I 5.0O000E+SI 0.I0000E+0I

REND MESSAGE NUMBER KS-ill WARNING.... ONLY 994 INDEPENDENT FISSION POINTS WERE GENERATED
3 8.92323E-Il 5.29167K-Si 8.92323K-Il 0.00000E+0OS I.000O0E+00 S.S00S0E+00
4 8.14444K-Il 5.50167E-01 9.13383E-01 2.10603E-02 0.SSS00E+00 0.000O0E+00
S 9.07684E-0i S.73000E-01 9.i1483E-01 1.23067E-02 0.S0000E+00 0.S0000E+S0
6 8.48555E-01 5.98500E-S1 9.20826E-01 1.26222E-02 0.OO000E+SS 0.00O00E+00
7 8.92496K-Si 6.19883E-01 9.i4992E-01 1.12843E-S2 0.000O0E+i0S 0.O000SE+S0
8 9.27400K-Si 6.19813E-01 9.17560E-01 9.44284E-S3 0.0OSOSE+0S 0.I00OSE+00
9 9.27652E-Si 8.62813E-S1 9.i8573E-S1 8.12283E-S1 0.OS000E+0S S.ISS00E+00

iS 9.i4856E-Si 6.83813E-01 9.i8lSSK-S1 7.04991K-SI 0.O00O0E+0S 0.OS000E+00
11 8.98191K-Il 7.086867K-Il 9.i5673E-01 8.87731K-SI 0.SS0SSE+0S 0.0OSSSE+0S
i2 8.97511K-Si 7.27811K-Si 9.11897K-Il 6.24242K-SI 0.I000SE+00 0.O000SE+00
11 9.10384K-01 7.49687K-Si 9.13541K-Si 5.85531K-Il 0.00000E+0S 0.0O000EtO0
14 9.11904K-Si 7.72667K-Il 9.14988K-Si 9.19149E-SI 0.ISO000E+00 0.0O000E+00S
15 9.47282K-Il 7.91687K-Il 9.17471K-Si 5.52215K-Il S.SSOSSK+00 0.0O00OE+00
18 9.07251K-Il 8.15687K-Il 9.18742K-Si 5.19418K-Il 0.0000SE+0S 0.00S00E+I0
17 9.11455K-Il 8.17667K-Il 9.15721K-Si 4.91462K-Il S.SSO00E+00 S.OI00OE+00
18 8.88184K-Il 8.59887K-Il 9.14002K-Si 4.90885K-Il S.SSOSSE+S0 0.5050K0+S0
19 8.98818K-Il 8.83333E-81 9.12991K-Si 4.72059K-Il S.SS000E+00 O.SS000E+00
20 9.45758K-0l 8.07187K-Si 9.14514K-Si 4.7i037K-03 S.SSISIK+00 0.00000E+00
21 9.01158K-Si 9.10167K-Il 9.11891K-Si 4.59140K-Il 0.OSISOE+S0 0.00O00E+00
22 9.S315iE-I1 9.52000K-Si 9.15896K-Si 4.69984K-SI 0.00000E+00 0.00000E+00
21 8.22802K-Il 9.75010E-0l 9.16187K-Il 4.48279K-Il 0.SSO0OE+00 0.00000E+00
24 9.12954K-Si 9.96811K-Si 9.16949K-Il 4.14156K-SI 0.SIO00E+S0 0.S0000E+00
25 9.47618K-0l l.01883E+0S 9.18282K-Il 4.15754K-SI 0.S0000E+SI 0.00000E+S0
26 9.16187K-Si l.94183E+0S 9.19017K-Si 4.21968K-SI 0.00000E+00 S.O0000E+S0
27 9.64685K-Il 1.96167K+00 9.21862K-Il 4.45768K-SI I.SO000E+S0 0.00000E+00
28 9.41832K-Si l.08483E+SS 9.21669K-Si 4.15809K-SI 0.0000OE+00 0.ISSOOK+00
29 9.41274K-0i l.i0767K+00 9.22195K-Il 4.25597K-SI 0.SOSS0E+0S 0.OS000E+0I
30 9.41159K-Si l.12967K+00 9.23117K-Si 4.16766K-SI S.OO0O0E+00 0.OOSSOE+00

31 9.11565K-Si 1.15350K+00 9.22738K-0i 4.04111K-SI 0.000O0E+IS 0.OSS00E+00
12 9.11421K-Si 1.i7633E+0S0 9.22160K-Si 1.92228K-SI 0.OO000E+0S 0.OOOOOK+00

33 9.11966K-Si l.189i7E+SI 9.22025K-Si 3.80844K-SI 0.0000SE+0S S.00S00E+00
14 9.17129K-Si l.22300E+00 8.21878K-Si 1.68042K-SI 0.OO0O0E+0S S.00000E+00
15 8.90667K-Si l1245500+00 9.20911K-Si 1.89978K-Il 0.OSS00E+00 S.00O0OK+00
16 9.29267K-Si l.26783E+S0 9.21178K-Si 1.59787K-Il 0.OOO00E+0S 0.OOOO0E+II
17 9.18488K-Si 1.29167K±00 9.2i672E-S1 3.52820K-Il 0.O0000K+0S 0.00O00E+SS
18 9.15719K-Si 1.31450E+00 9.21507K-Si 1.43279K-Il 0.00O00E+0I 0.00O00E+00
19 9.liiS8E-0i 1.313133+I0 9.21227K-Si 1.35042K-Il S.0SO00E+0S 0.00000E+S0
40 8.91116K-Si 1.3133E1+00 9.20464K-Si 1.14912K-Il 0.I0O0OE+00 0.O000OE+00
41 8.91021K-Si i138500K+00 9.19709K-Si 1.14812K-Il 0.00000E+00 0.OS0O0E+S0
42 9.1i46SE-S1 1.40700K+00 9.19501K-Si 3.27009K-Il 0.00O00E+SS 0.0000OE+00
41 8.81758K-Il i.42983E+00 9.18582K-Si 1.31950K-03 0.OSOSIE+S0 0.OSSIOE+00
64 8.89889K-Si i.45i1K3+I0 9.17899K-Il 3.3iOSSE-03 S.00000E+00 0.SS000E+SS
45 8.88110K-li i.47567E+I0 9.i7206E-0l 3.10623E-03 0.000OOE+S0 0.I00O0E+0S
40 9.54317K-Si 1.49855E+I0 9.18050K-Si 3.33863K-SI 0.S0000E+S0 0.O0000E+IS
47 9.32707E-0i 1.S2O50E+I0 9.18176K-Il 1.27981K-SI 0.SIO00E+00 0.OSSI0E+00
48 9.25099K-Si i.54350E+00 9.18922K-Il 1.21104K-SI 0.0O000E+S0 0.00S00E+0S
49 9.04156K-Si 1.56533E+00 9.18216K-Il 1.19685K-SI 0.SIOSOE+SI 0.OSOO0E+00
50 9.92117K-Il i.59733E+0S 9.19927K-Il 3.17i00E-S1 0.S0000E+S0 S.0OIS00+00
51 9.262i9E-I1 i.60933E+00 9.19076E-O1 1.10918K-SI I.0000OE+00 0.O0O00E+S0
52 9.38677K-Il i.63217E+00 9.19488K-Il 1.07148K-S3 0.S0S0SE+SS 0.IOO00E+00
51 9.59201K-Il 1.65517E+00 9.20247K-Il 1.10981K-SI 0.0O000E+S0 0.OOS00E+00
54 9.34211K-Il i.67755E+0S 9.25516K-Si 1.06124K-SI 0.S0000E+00 S.O0000E+00
55 9.21051K-Il i.71000E+0S 9.20963K-Il 3.0031E-SI 0.S0000E+00 S.00000E+00
56 9.43514K-Il i.72283E+00 9.20989K-0l 2.97771K-SI 0.000O0E+00 0.0000OE+00
97 8.99568K-Il i.74667E+00 8.25599K-0i 2.94890K-SI S.S0S0SE+IS I.00000E+00
58 9.47481K-01 1.76857E+00 9.21079K-Il 2.91528K-Il 0.I0000E+S0 0.OIO000E+00
59 9.19184K-Il 1.79567K+00 9.21048K-Si 2.88349K-SI S.I0000K+IS 0.SISK0000E0
60 9.33921E-O1 1.81350E+00 9.21270K-Si 2.84202E-O3 0.OOS00E+0S I.00000E+00

61 9.04519K-li l.83633E+0S0 9.10977K-Si 2.81870K-0l 0.O0000E+00 I.SSS000E+00
62 9.01115K-Il 1.85833E+S0 9.20681K-Si 2.77710K-Ol S.OS0O0E+00 0.SSS00E+S0
63 9.41630K-li 1.88117E+S0 9.21060K-Si 2.75698K-0l S.I0000E+00 0.S00O0E+00
64 9.15461K-Si 1.90317E+00 9.20969K-Si 2.71165E-Ol S.OS000E+00 0.ISO0+00EO
65 9.27781K-Si 1.92700E+00 9.21077K-Si 2.67242K-Il 0.00O00E+S0 0.I0000E+00
66 9.64049K-Si 1.94909K+S0 9.21749K-Si 2.71467K-Il 0.00000E+00 0.O0000E±00
67 9.92222K-Si 1.97105K+00 9.22218K-Si 2.71339E-O3 0.0SO00E+S0 0.OOS00E+I0
88 9.18790K-Si 1.99181K+S0 9.22469K-Si 2.68171K-Il 0.OSOOIEtOO 0.OOO00E+I0
68 9.19184K-Si 2.01583E+00 9.22720E-01 2.65526K-SI S.SS000E+S0 0.0O000E+00
70 9.i8O2iE-Si 2.03867E+00 9.22651E-O1 2.6i683E-03 S.SS00OE+S0 0.OO000E+00
7i 9.08259K-Si 2.06250K+00 9.22457E-O1 2.58593E-03 0.00000E+S0 0.OO00OE+00
72 9.85449K-Si 2.08150E+I0 9.213956K-Il 2.70292K-03 0.S0000E+S0 S.0000OE+00
71 8.82877E-01 2.10713E+I0 9.22786K-Il 2.72489K-SI 0.00000E+0S0 I.00000E+00
74 9.10116K-Si 2.11017KE+0I 9.12751K-Il 2.68700E-03 0.00000E+S0 S.0000OE+00
75 8.82681K-Si 2.15217E+0S 9.22201K-li 2.70618K-SI 0.S0000E+0S 0.S0O0OE+SS
76 9.51418K-Si 2.17417KE+0I 9.22998K-Il 2.69944K-SI I.00000E+SS 0.000S0E+SS
77 9.21571K-Si 2.19617E+00 9.22971K-Si 2.66219K-SI 0.SISOSK+00 0.0O000E+O0
78 9.38219K-Si 2.21900KE+0S 9.22777K-Il 2.61514K-SI 0.S0000E+0S 0.S0000E+SS
79 8.19011K-Il 2.24183E+00 9.22728K-Si 2.6OiiSE-S1 0.S00O0E+0S I.000O0E+00
80 9.20555K-Si 2.26481K-+0S 9.21701K-Si 2.96774K-SI 0.00000K-I-I 0.0500K-E+IS
81 9.21486K-Il 2.28667E+S0 9.22689K-Si 2.53507E-03 0.00000E+0S 0.S0000E+00
82 9.182i5K-01 2.30967E+00S 9.22629K-Si 2.50381K-03 0.00000E+00 0.00000E+000
81 9.17842K-Il 2.332SSE+00 9.22694K-Si 2.47194K-Il 0.IS0000E+00 0.IS0000E+00
84 9.11448K-Il 2.35450E+S0 9.22967K-Si 2.44703E-O3 S.000OSO+00 0.I0000E+-00
89 9.03452K-Il 2.37650KE+0S 9.22126K-Si 2.42811K-Il S.00000E+00 0.0000E+I00
86 9.2819EK-0i 2.I9933E+I0 9.22396K-Si 3.40024K-SI S.00000E+S0 0.0000SE+00
87 9.32908K-Il 2.42217K+00 9.22520K-Si 2.17505K-Il 0.00000E+00S S.00000E*00
89 9.32844K-0i 2.44417KE+0O 9.22640K-Il 2.15014K-SI 0.001000E+S0 S.00000E+000
89 9.37130K-Il 2.467i7KE+00 9.22809K-Si 2.32930E-03 S.SS0S0E+SS S.00S00E+00
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S90 9.302250-01 2.48900E+00 9.229500-01 2.306990-03 0.000000+00 0.000000+00

91 9.344900-01 2.511000+00 9.230790-01 2.284610-03 0.000000+00 0.000000+00
92 9.089460-01 2.533930+00 9.229210-01 2.264010-03 0.000000+00 0.000000+00
93 9.179670-01 2.555000+00 9.22867E-01 2.240250-03 0.000000+00 0.00000E+00
94 8.854360-01 2.57993E+00 9.22490E-01 2.202810-03 0.000000+00 0.000000+00
90 9.317700-01 2.600670+00 9.229600-01 2.230700-03 0.000000+00 0.000000+00
96 9.860370-01 2.623670+00 9.221720-01 2.240700-03 0.000000E+00 0.000000+00
97 9.349990-01 2.645670+00 9.223070-01 2.221190-03 0.000000+00 0.000000+00
59 9.410690-01 2.606850E+00 9.225090-01 2.207150-02 0.00O000+00 0.000000+00
99 9.32066E-01 2.689500+00 9.226070-01 2.189500-03 0.090000E+00 0.000000+00

100 9.22857E-01 2.71150E+00 9.226090-01 2.164070-03 0.000000+00 0.000000+00
101 9.319720-01 2.733500+00 9.227040-01 2.144190-03 0.000000+00 0.000000+00
102 9.092390-01 2.797330+00 9.229690-01 2.126010-03 0.000000+00 0.000000+00
103 8.706900-01 2.780170+00 9.22105E-01 2.156290-03 0.000000+00 0.000000+00
104 9.002320-01 2.903000+00 9.216910-01 2.149790-03 0.000000+00 0.000000+00
105 9.030790-01 2.926000+00 9.217090-01 2.132690-03 0.000000+00 0.000000+00
106 9.409590-01 2.846930+00 9.219930-01 2.12018E-03 0.000000+00 0.000000+00
107 9.499460-01 2.971670+00 9.221590-01 2.116700-03 0.00000E+00 0.000000+00
109 0.396980-01 2.994670+00 9.223250-01 2.103150-03 0.000000+00 0.000000+00
100 9.322120-01 2.917500+00 9.224170-01 2.099450-03 0.000000+00 0.000000+00
110 8.929710-01 2.940330+00 9.221440-01 2.094060-03 0.O000000+00 0.000000+00
111 9.294070-01 2.992330+00 9.222010-01 2.065690-03 0.000000+00 0.000000+00
112 9.214160-01 2.98517E+00 9.221940-01 2.049920-03 0.O000000+00 0.000000+00
113 9.337550-01 3.008170+00 9.222990-01 2.030970-03 0.000000+00 0.000000+00
114 9.352230-01 3.03100E+00 9.224140-01 2.016060-03 0.O000000+00 0.000000+00
115 9.399590-01 3.053930+00 9.225690-01 2.004100-03 0.000000+00 0.000000+00
116 9.129190-01 3.077670+00 9.224930-01 1.999240-03 0.000000+00 0.000000+00
117 9.319950-01 3.100500+00 9.225650-01 1.972570-03 0.000000+00 0.000000+00
119 9.340530-01 3.122500+00 9.226640-01 1.959000-03 0.00000E+00 0.000000+00
11.9 9.577070-01 3.144500+00 9.229640-01 1.964100-03 0.O000000+00 0.O00000E+00
120 9.399240-01 3.166500+00 9.230950-01 1.951900-03 0.00000E+00 0.O00000E+00
121 9.169340-01 3.189330+00 9.230440-01 1.939120-03 0.000000+00 0.000000+00
122 9.199020-01 3.212170+00 9.230190-01 1.920100-03 0.000000+00 0.000000+00
123 9.043150-01 3.233330+00 9.229630-01 1.910430-03 0.000000+00 0.000000+00
124 9.991910-01 3.256170+00 9.225970-01 1.914700-03 0.000000+00 0.000000+00
125 9.799690-01 3.279000+00 9.222320-01 1.932050-03 0.000000+00 0.O000000+00
126 9.217440-01 3.301000+00 9.222290-01 1.919410-03 0.000000+00 0.000000+00
127 9.294110-01 3.324000+00 9.222950-01 1.901990-03 0.000000+00 0.000000+00
129 9.29599E-01 3.345000+00 9.223350-01 1.997390-03 0.000000+00 0.000000+00
129 9.940920-01 3.367000+00 9.225990-01 1.999090-03 0.000000+00 0.000000+00
130 9.149940-01 3.3890000+00 9.225250-01 1.075230-03 0.000000+00 0.00000E+00
131 9.029400-01 3.41083E+00 9.222960-01 .1.974720-03 0.000000+00 0.000000+00
132 9.150620-01 3.432830+00 9.222400-00 1.961090-03 0.000000+00 0.000000+00
133 9.346260-01 3.455670+00 9.223340-01 1.949240-03 0.000000+00 0.000000+00
134 9.307500-01 3.479670+00 9.223990-01 1.936290-03 0.000000+00 0.000000+00
135 8.84656E-01 3.500670+00 9.221140-01 1.944390-03 0.000000±00 0.000000+00
136 9.979940-01 3.523500+00 9.219340-01 1.939470-03 0.000000+00 0.000000+00
137 9.935940-01 3.546330+00 9.216500-01 1.947790-03 0.000000+00 0.000000+00

139 9.905140-01 3.569330+00 9.214210-01 1.949390-03 0.000000+00 0.000000+00
139 9.407550-01 3.592170+00 9.215020-01 1.940230-03 0.000000+00 0.000000+00
140 9.209570-01 1.614170+00 9.216010-01 1.927270-03 0.OO0000000 0.000000+00

141 9.419540-01 3.63517E+00 9.217470-01 1.919970-03 0.000000+00 0.000000+00
142 9.969370-01 3.659000+00 9.214990-01 1.924050-03 0.000000+00 0.000000+00
143 5.115910-01 3.691000+00 0.214290-01 1.912440-03 0.000000+00 0.000000+00
144 9.593990-01 3.702930+00 9.210950-01 1.919390-01 0.00000E+00 0.000000+00
145 9.149630-01 3.724930+00 9.210470-01 1.607250-03 0.000000+00 0.000000+00
146 9.312010-01 3.746930+00 9.217140-01 1.795990-03 0.000000+00 0.000000+00
147 9.927090-01 3.769930+00 0.215140-01 1.704590-03 0.000000+00 0.000000+00
149 9.059230-01 3.791670+00 9.219170-01 1.907910-03 0.000000+00 0.000000+00
149 9.393530-01 3.914670+00 9.219300-01 1.799090-03 0.000000+00 0.000000+00
150 9.901250-01 3.937500+00 9.217150-01 1.799760-03 0.000000+00 0.000000±00
151 9.409500-01 3.959500+00 0.219440-01 1.792250-03 0.000000+00 0.000000+00
152 5.502100-01 3.9911500+00 9.220330-01 1.790200-03 0.000000+00 0.000000+00
153 9.105400-01 3.903330+00 9.219570-01 1.790010-03 0.000000+00 0.000000+00
154 9.317200-01 3.920330+00 9.220210-01 1.769430-03 0.000000+00 0.000000+00
155 9.012600-01 3.949170+00 9.219950-01 1.763050-03 0.000000+00 0.000000+00
156 0.421170-01 3.971170+00 9.220160-01 1.756490-03 0.000000+00 0.000000+00
157 9.246650-01 3.993170+00 9.220340-01 1.745200-03 0.000000+00 0.000000+00
159 9.227390-01 4.016930+00 9.220390-01 1.733990-03 0.000000+00 0.000000+00
159 9.327390-01 4.039000+00 9.221060-01 1.724250-03 0.000000+00 0.000000+00
160 9.926790-01 4.060930+00 9.219200-01 1.723400-03 0.000000+00 0.000000+00
191 9.092690-01 4.091930+00 9.219340-01 1.714690-03 0.000000+00 0.000000+00
182 9.956320-01 4.104930+00 9.218700-01 1.711780-03 0.000000+00 0.000000+00
163 9.320960-01 4.127670+00 9.217350-01 1.702340-03 0.000000+00 0.000000+00
164 9.519270-01 4.149670+00 0.219210-01 1.701070-03 0.000000+00 0.000000+00
165 9.990130-01 4.170670+00 9.216940-01 1.706590-03 0.000000+00 0.000000+00
166 9.054240-01 4.191670+00 0.215950-01 1.699050-03 0.000000+00 0.000000+00
167 9.392260-01 4.214670+00 5.216960-01 1.091720-03 0.000000+00 0.000000+00
169 9.192710-01 4.237900+00 9.219750-01 1.698130-03 0.000000+00 0.000000+00
168 9.243930-01 4.259500+00 9.216820-01 1.871010-03 0.000000+00 0.000000+00
170 9.925540-01 4.292330+00 9.214590-01 1.677990-03 0.000000+00 0.000000+00
171 9.190200-01 4.303500+00 9.214420-01 1.609010-03 0.000000+00 0.000000+00
172 9.375740-01 4.329330+00 9.215390-01 1.661010-03 0.000000+00 0.000000+00
173 9.492110-01 4.347330+00 9.217010-01 1.659190-03 0.00000E+00 0.000000+00
174 9.126390-01 4.371170+00 9.216490-01 1.650350-03 0.000000+00 0.000000+00
175 9.294130-01 4.393170+00 9.216970-01 1.641250-03 0.000000+00 0.000000+00
176 9.401390-01 4.415170+00 9.217930-01 1.635230-03 0.000000+00 0.000000+00
177 9.255220-01 4.437000+00 9.219170-01 1.020030-03 0.000000+00 0.00000E+00
179 9.427470-03 4.460000+00 9.219360-01 1.620130-03 0.000000+00 0.OOOOOE+00
179 9.433090-01 4.492930+00 9.220570-01 1.610490-03 0.000000+00 0.000000+00
190 0.644340-01 4.504830+00 9.222950-01 1.624920-03 0.000000+00 0.000000+00
191 9.810770-01 4.527670+00 9.225120-01 1.630270-03 0.000000+00 0.000000+00
192 9.216000-01 4.551500+00 5.225070-01 1.621200-03 1.000000+00 0.000000+00
193 9.069740-01 4.575330+00 9.224210-01 1.814500-03 0.000000+00 0.000000+00
194 9.999990-01 4.590170+00 0.222920-01 1.810800-03 0.000000+00 0.000000+00
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253
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9. 332 64E6-01
8.04 862E-01
9.27530E-01
9.02055E-01
9.67078E-01
9.60754E-01
9.25358E-01
9.82945E-01
8. 364 326-01
9.521496-01
9.507646-01
9.07413E-01
9.287060-01
9. 0774 7E-01
9. 2190 6E-01
9. 25988E8-01
9. 2884 6E-01
9.102576-01
9.085036-01
9. 08 0626-01
8.087776-01
8.025706-01
9.235006-01
8.968546-01
9. 09160E-01
9. 257 69E-01
8.024456-01
9.049086-01
9.106476-01
8.688986-01
9.457506-01
9.323906-01
9.43201E-01
9.355126-01
8.85614E-01
9. 814 17E6-01
9. 4 40466-01
9. 3845 9E-01
9. 104 04E6-01
9. 18697E-01
8. 8400 0E-01
9. 02204E6-01
9. 24 094 6-01
9. 02574E6-01
9. 26 655E-01
9. 2402 9E-01
9. 2059 9E-01
9. 3493 8E-01
9.277726-01
8.20126E-01
8.986426-01
8.87084E-01
9.32308E-01
8.800456-01
9.394336-01
9.060016-01
9. 2707 2E-01
8.232046-01
9.5084 66E-01
9. 544 8 8-01
0.532386-01
9.406656-01
8.890996-01
9. 598116-01
9.36168E-01
9.12594E-01
9.117767-01
9. 1274 1E-01
8. 815226-01
9. 437 94E-01
9. 35168E-01
9.50770E-01
9. 0185 36-01
9.200946-01
8.879716-01
9. 164 77E-01
9. 242 636-01
8.803976-01
9. 1074 86-01
9. 216276-01
9. 2753 0E-01
9.43546E-01
9.603026-01
9. 007 61E-01
9.50820E-01
9. 0 5560E-01
9. 2178 6E-01
9.168046-01
9. 074508E-01
9.009716-01
9. 3620 16-00
9. 204 43E-01
9.202816-01-
9. 3463 9E-01
9.61809E-01

4.62200E+00
4.644836+08
4.607836+00
4 .690676+00
4.71167E+00
4 .733567+08
4.758506+00
4.77950E+00
4.802336+00
4.82617E+08
4.848006+00
4.87183E+08
4.890567+00
4 .917676+00
4 .941506+00
4.965336+00
4 .987336+00
5.01017E+00
5.03400E+00
5.056836+00
5.078836+00
5.101767+00
5.12376E+800
5.14650E+00
5.168506+00
0.19050E+00
5.21433E+00
5.237176+00
0.2 6000E+00
5.28300E+800
5.304836+00
5.32600E+800
5.34 800E+00
5.37 0836+00
5.393676+80
0.41067E+00
0.437767E00
5.46150E+80
5.48433E+00
5.007176+80
5.53100E+00
5.55383E+800
5.57767E+00
5.600767+00
5.62350E+00
0.64633E+00
0. 669176+00
5.691176+00
5.7 1500E+00
0.73783E+00
5.759836+00
5.78283E+00
5.80567E+00
5. 82 95 0+00
0.85133E+00
0.87433E+00
5.89817E+00
5.921836+00
5.943836+00
5.96767E+00
5.88967E+00
6. 01167E+00
6.03633E+00
6.05917E+00
6. 080336+00
6.10400E+00
6.12700E+00
6.150836+00
6.173676+00
6.19850E+00
6. 2193 3E+00
6.241336+00
6. 2643 36+00
6. 2868176+00
6.31008E+00
6. 332 00E+ 00
6.30083E+00
6.378676+00
6.401508+00
8.423506+00
6. 44 650E800
6.469336+00
6.49813 36+00
6. 514 17E6+00
6.53700E+00
8. 5590 0E+00
8.582800E00
6.60483E+00
6.628767E00
6.600506+00
6.67067E+00
6.693676+00
6.717336+00
6. 74 033E+ 00
6. 762 33E+ 00

9.22352E-01
9.22207E-01
9.22285E-01
8.22177E-01
9. 224 17E6-01
9. 2262 1E-01
9.226356-01
9.229026-01
9.23023E-01
9.231756-01
9.233186-01
9.23236E-01
9.23264E-01
9.23185E-01
9.231786-01
9.23193E-01
9.232266-01
9. 2318 6E-01
9.°23113E-01
9.230396-01
9.22968E-01
9. 228 68E-01
9.22871E-01
9.227466-01
9.22680E-01
9. 22 69 5-01
9. 22098E8-01
9. 225 14E-01
9. 224 576-01
9. 222 056-01
9. 22315E-01
9.223626-01
9.224596-01
9.225206-01
9.223506-01
9. 2262 1E-01
9.22721E-01
9. 227 97E-01
9.227416-01
9.227236-01
9.22549E-01
9.224506-01
8. 224 65E-01
9. 223776-01
9.223866-01
9.224036-01
9.223956-01
9.224500E-01
8.22473E-01
9.224896-01
9.223866-01
9.222386-01
9.22281E-01
9.221276-01
9.22200E-01
9.22134E-01
9. 2215 5E-01
9. 2215 9E-01
9. 223 10E-01
9.224436-01
9. 225 696-01
9. 2264 4 -01
9.220076-01
9.226586-01
9.227136-01
9.226726-01
9.226286-01
9. 2258 9E-01
9.224256-01
9.22510E-01
9. 220606-01
9.22671E-01
9.22090E-01
9.225996-01
9. 224 65E6-01
9. 2244 16-01
9.224486-01
9.223106-01
9.222856-01
9.222826-01
9.233026-01
9.223836-01
9.22526E-01
9.22463E-01
9.225886-01
9. 22539E-01
9.22536E-01
9.322156-01
9.224596-01
9. 223806-01
8.224316-01
9.22424E-03
9. 22416E-01
9. 224 60E-01
9.22602E-01

1.60310E-03
1.5 9719E-03
1.58879E-03
1.583976-03
1.593666-03
1.5 9823E-03
1.089826-03
1. 612976-03
1.606056-03
1. 604856-03
1.602906-03
1.596726-03
1.508776-03
1.58262E-03
1. 5745086-03
1.06667E-03
1.559146-03
1.55018 3E-03
1. 5458 2E-03
1.53995E-03
1.50339 66-03
1. 529 6 E-03
1.522216-03
1. 5200 2E-03
1. 5140 9E-03
1. 5068 6E-03
1.50276E-03
1.497806E-03
1.491906-03
1.506196-03
1.003176-03
1.4 96876-03
1.493046-03
1.487346-03
1.4 9021E-03
1.507906-03
1.504336-03
1.4 994 1E-03
1. 493666E-03
1.487036-03
1. 49050E0-03
1. 48 661E-03
1.48000E-03
1.476066-03
1. 469 67E-03
1.463236-03
1. 4568 4E-03
1.45102E-03
1.44 54 1E-03
1. 439825E-03
1.436716-03
1.43822E-03
1. 43273E-03
1. 434986-03
1.430776-03
1.42826E-03
1.420436-03
1.414506-03
1.416606-03
1.417046-03
1.41687E-03
1.413006-03
1.413876-03
1.416206-03
1. 41157E-03
1. 4064 6E-03
1.401486-03
1.396426-03
1.400446-03
1.397456-03
1.392816-03
1.391756-03
1.38869E-03
1.383296-03
1. 3844 7E-03
1. 37929E6-03
1.373976-03
1.37586E-03
1.37063E-03
1.36539E-03
1.300336-03
1.35756E-03
1.35997E-03
1.35632E-03
1.35 699E-03
1.352796-03
1.34776E-03
1.34292E-03
1.33911E-03
1.33002E-03
1.33257E-03
1.327726-03
1.32291E-03
1.310885E-03
1.32174E-03

0.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0. 00000E+00
0.00000E+00
0. 00000E+00
0. 000006+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0. 0000 06+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00
0. 000006+00
0.000006+00
0. 00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.00000+800
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0. 000006+00
0.00000E+00
0.000006+00
0. 000006+00

0.00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0. 0000 0E+00
0.000006+00
0.000006+00
0.000006+00
0. 0000 06+00
0.000006+00
0. 000 00E+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0. 000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E600
0.000006+00
0.000006+00
0.000006+00
0. 0000 06+00
0.000006+00
0.00000E+00
0.000006+00
0. 00000E+00
0.000006+00
0. 000006+00
0.000006+00
0. 000006+00
0.000006+00
0.000006+00
0. 000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
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280 9.325820-01 0.784170+00 9.228020-01 1.31697E-03 0.000000+00 0.000000+00
281 9.54083E-01 6.80717E+00 9.22715E-01 1.31709E-03 0.000000+00 0.000000+00
282 9.53818E-01 6.828170+00 9.22826E-01 1.317070-03 0.000000+00 0.000000+00
283 8.978140-01 8.802830+00 9.227360-01 1.310430-03 0.000000+00 0.000000+00
284 9.119540-01 6.870870+00 9.22698E-01 1.311320-03 0.000000+00 0.00000E+00
280 9.218850-01 8.898070+00 9.328608E-01 5.306888-03 0.000000+00 0.000000+00
288 8.341110-01 6.023500+00 9.22736E-01 1.302080-03 0.000000+00 0.000000+00
287 9.36488E-01 6.944800+00 9.227840-01 1.29901E-03 0.000000+00 0.000000+00
288 8.238430-01 0.988330+00 9.227840-01 0.294400-03 0.000000+00 0.000000+00
389 9.318790-01 8.089330+00 8.238180-01 1.290340-03 0.000000+00 0.000000+00
290 8.280780-01 7.011330+00 9.228380-01 1.288010-03 0.000000+00 0.000000+00
291 9.408200-01 7.033170+00 9.229190-01 1.284240-03 0.000000+00 0.000000+00
292 9.098050-01 7.008170+00 8.238730-01 1.280620-03 0.000000+00 0.000000+00
293 8.990570-01 7.078000+00 9.227930-01 1.278730-03 0.000000+00 0.000000+00
294 9.322220-01 7.101000+00 9.228250-01 1.274750-03 0.000000+00 0.000000+00
295 9.804270-01 7.123830+00 9.229710-01 1.278690-03 0.000000+00 0.000000+00
288 8.938840-01 7.140830+00 9.228710-01 1.278220-03 0.000000+00 0.000000+00
297 9.301070-01 7.1688670+00 9.229280-01 1.275070-03 0.000000+00 0.000000+00
298 9.290700-01 7.190870+00 9.229470-01 1.270920-03 0.000000+00 0.000000+00
298 8.80028E-01 7.313500+00 9.228190-01 1.273050-03 0.000000+00 0.000000+00
300 9.440790-01 7.235500+00 9.228900-01 1.270780-03 0.000000+00 0.000000+00
301 9.332440-01 7.257500+00 9.229250-01 1.288990-03 0.000000+00 0.000000+00
302 9.492830-01 7.280330+00 9.230130-01 1.285810-03 0.000000+00 0.000000+00
303 9.348480-01 7.301500+00 9.230510-01 1.282190-03 0.000000+00 0.000000+00

KENO MESSAGE NUMBER K58-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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•NAC-LWT Cask SAR
Revision 44

August 2015

NAC-LWT CASK MODEL; EXXON 9X9 - 2 MATER RODS 80 NIL CNANINEL

LIFETIME = 4.56164E-04 ± OR - 4.31099K-O6 GENERATION TIMlE =4.02381K-OS + OR - 1.18607E-07
NO BHAR = 2.43523KE+GG + OR - 9.27544K-OS AVERAGE FISSION GROUP = 2.24439E+01 + OR - 5.65727E-03

ENKRGY(EV) OF THE AVERAGE LETHAtRGY CAUSING FISSION = 1.63071K-01 + OR - 7.57220E-04

NO. OF INITIAL
GENERATIONS AVERAGE

SRI PPED K-EFFECTIVE

0.92315

0.92312

0. 92317

0.92308

0.92319

0.92317

0.92318

0.92319

0.92328

0.92337

0.92344

0.92356

0.92325

0.92313

0.92323

0.92360

0.92387

0.92377

0.92360

0.92364

0.92328

0.92296

0.92321

0.92320

0.92326

0.92311

+ OR

+ OR-

+ OR-

+ OR

+ OR-

+ OR

+ OR-

+ OR-

+ OR-

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR-

+ OR

+ OR

+ OR

+ DR-

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00126 0.92189 TO 0.92442

- 0.00127 0.92185 TO 0.92438

- 0.00127 0.92190 TO 0.92444

- 0.00127 0.92181 TO 0.92435

- 0.00127 0.92192 TO 0.92446

- 0.00127 0.92190 TO 0.92445

- 0.00126 0.92188 TO 0.92444

- 0.00126 0.92190 TO 0.92447

- 0.00128 0.92199 TO 0.924568

- 0.00129 0.92208 TO 0.92485

- 0.00130 0.92213 TO 0.92474

- 0.00131 0.92228 TO 0.92487

- 0.00132 0.92193 TO 0.92457

- 0.00134 0.92179 TO 0.92448

- 0.00135 0.92188 TO 0.92458

- 0.00137 0.92223 TO 0.92498

- 0.00138 0.92201 TO 0.92524

- 0.00138 0.92238 TO 0.92515

- 0.00140 0.92220 TO 0.92500

- 0.00142 0.92222 TO 0.92506

- 0.00143 0.92185 TO 0.92471

- 0.00143 0.92153 TO 0.92439

- 0.00143 0.92178 TO 0.92484

- 0.00146 0.92174 TO 0.92467

- 0.00140 0.92177 TO 0.02475

- 0.00152 0.92158 TO 0.92463

95 PER CENT
CONFIDENCE INTERVAL

0.92083 TO 0.92568

0.92058 TO 0.92856

0.92083 TO 0.92571

8.92054 TO 0.92563

0.92065 TO 0.92573

0.02062 TO 0.92572

0.92060 TO 0.92572

0.92062 TO 0.92579

0.82071 TO 0.92585

0.92080 TO 0.92994

0.92083 TO 0.92604

0.92095 TO 0.92618-

0.92081 TO 0.92589

0.92046 TO 0.92580

0.92053 TO 0.92594

0.92086 TO 0.92633

0.92115 TO 8.92860

0.92100 TO 0.92653

0.92081 TO 0.92839

0.92081 TO 0.92648

0.92042 TO 0.92814

0.92010 TO 0.92582

0.92034 TO 0.92608

0.92028 TO 0.92613

0.92027 TO 0.92625

0.92006 TO 0.92815

99 PER CENT
CONFIDENCE INTERVAL

0.91837 TO 0.92694

0.91932 TO 0.92691

0.91938 TO 0.92698

0.91927 TO 0.92890

0.91938 TO 0.92700

0.91930 TO 0.92700

0.91932 TO 0.92700

0.91934 3O 0.92704

0.91943 TO 0.92713

0.91951 TO 0.92722

0.91953 TO 0.92734

0.91964 TO 0.92746

0.91930 TO 0.92720

0.91912 TO 0.92713

0.81918 TO 0.92729

8.91950 TO 0.92769

8.91978 TO 0.92796

0.91962 TO 0.92791

0.91941 TO 0.92779

0.91839 TO 0.92789

0.91900 TO 0.92757

0.91867 TO 0.92725

0.91891 TO 0.92751

0.91881 TO 0.92760

0.01878 TO 0.92774

0.91854 TO 0.92788

NUMBER OF
NISTORIES

300000

299000

298000

297000

296000

295000

294000

293000

292000

291000

286000

281000

278000

271000

266000

261000

2560900

251000

246000

241000

238000

231000

228000

221000

216000

211000
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NAC-LWT Cask SAR
Revision 44

August 2015

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CNANNEL

NO. OF INITIAL
GENERATIONS

O SIPPFED

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

0.92340 + OR - 0.00154

0.92329 + OR - 0.00157

0.92351 + OR - 0.00157

0.92355 + OR - 0.00161

0.92335 + OR - 0.00164

0.92307 + OR - 0.00167

0.92160 + OR - 0.00169

0.92367 + OR - 0.00172

0.92419 + OR - 0.00173

0.92440 + OR - 0.00175

0.92448 + OR - 0.00177

0.92406 + OR - 0.00178

0.82413 + OR - 0.00183

0.02462 + OR - 0.00187

0.92470 + OR - 0.00109

0.92101 + OR - 0.00193

0.52477 + OR - 0.00200

0.92386 + OR - 0.00202

0.92427 + OR - 0.00208

0.92322 + OR - 0.00203

0.92266 + OR - 0.00208

0.92278 + OR - 0.00218

0.82344 + OR - 0.00227

0.92429 + OR - 0.00235

0.02453 + OR - 0.00237

0.92374 + OR - 0.00234

0.02479 + OR - 0.00241

67 PER CENT
CONFIDENCE INTERVAL

0.92186 TO 0.92493

0.02172 TO 0.92486

0.92195 TO 0.92510

0.92194 TO 0.92515

0.92171 TO 0.92499

0.92140 TO 0.92475

0.92191 TO 0.92528

0.92195 TO 0.92536

0.92247 TO 0.92592

0.92266 TO 0.92615

0.92271 TO 0.92025

0.92228 TO 0.92585

0.92230 TO 0.92596

0.02275 TO 0.92648

0.82260 TO 0.92659

0.92308 TO 0.92695

0.92277 TO 0.92676

0.92194 TO 0.92588

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 0.92664

0.92210 TO 0.92690

0.92140 TO 0.02608

0.92237 TO 0.92720

95 PER CENT
CONFI DENCE INTERVAL

0.92032 TO 0.52647

0.02010 TO 0.92641

0.92030 TO 0.92660

0.92034 TO 0.92676

0.92007 TO 0.92664

0.91971 TO 0.02642

0.92022 TO 0.92697

0.92024 TO 0.92710

0.92074 TO 0.92764

0.92091 TO 0.92789

0.92094 TO 0.92803

0.92050 TO 0.92763

0.92047 TO 0.92779

0.92089 TO 0.92835

0.92081 TO 0.92946

0.92115 TO 0.92860

0.92070 TO 0.92876

0.81983 TO 0.92769

0.92012 TO 0.92843

0.91916 TO 0.92729

0.81840 TO 0.92683

0.91842 TO 0.92714

0.91890 TO 0.92797

0.01960 TO 0.92899

0.91970 TO 0.92927

0.01800 TO 0.92842

0.91996 TO 0.92961

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL NISTORIES

0.01876 TO 0.92001 206000

0.91858 TO 0.92800 201000

0.91880 TO 0.92825 196000

0.91873 TO 0.92836 191000

0.01843 TO 0.82828 166000

0.91805 TO 0.92809 181000

0.91853 TO 0.92866 176000

0.91862 TO 0.92882 171000

0.91901 TO 0.92937 166000

0.91917 TO 0.92964 161000

0.91916 TO 0.92960 156000

0.91872 TO 0.92941 191000

0.91864 TO 0.92962 146000

0.91902 TO 0.93021 141000

0.91902 TO 0.93037 136000

0.01921 TO 0.93082 131000

0.91878 TO 0.93075 126000

0.91781 TO 0.92991 121000

0.01804 TO 0.93051 116000

0.91712 TO 0.02932 111000

0.91641 TO 0.92891 106000

0.91624 TO 0.92933 101000

0.91663 TO 0.93024 96000

0.91725 TO 0.93134 91000

0.91742 TO 0.93164 86000

0.91672 TO 0.93076 81000

0.91755 TO 0.93202 76000
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NAC-LSJT CASK MODEL; EXXON 9X9 - 2 WATER RODS 60 MIL CHARNEL

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

232

237

242

247

252

257

262

267

272

277

262

267

292

297

0.02500

0.92579

0.9265 6

0.92543

0.92532

0.92561

0.92776

0.92692

0.92773

0.92977

0.92606

0.92792

0.92776

0.92922

+ OR

+ OR-

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR

+ DR-

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00256 0.92244 TO 0.92756

-0.00266 0.92314 TO 0.92940

- 0.00277 0.92379 TO 0.92934

-0.00279 0.92200 TO 0.92922

- 0.00290 0.92237 TO 0.92927

-0.00300 0.92261 TO 0.92901

9 .00306 0.92469 TO 0.93062

-0.00332 0.92361 TO 0.93024

-0.00261 0.92412 TO 0.92134

-0.00406 0.92972 TO 0.93938

-0.00440 0.92165 TO 0.93046

-0.00036 0.92246 TO 0.93319

-0.00749 0.92027 TO 0.93524

-0.00935 0.91997 TO 0.93697

95 PER CENT
CONFI DENCE INTERVAL

20.1996 TO 0.93012

0.92046 TO 0.93131

0.92102 TO 0.93211

0.91996 TO 0.93103

0.91042 TO 0.93121

0.91962 TO 0.93361

0.92163 TO 0.93399

0.92029 TO 0.93355

0.92050 TO 0.93495

0.92266 TO 0.93769

0.91725 TO 0.93496

0.91700 TO 0.93954

0.91279 TO 0.94272

0.91053 TO 0.94792

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL NISTORIES

0.91732 TO 0.03209

0.91792 TO 0.93377

0.93924 TO 0.93488

0.91707 TO 0.93390

0.91649 TO 0.93416

0.91662 TO 0.93460

0.91997 TO 0.93994

0.91697 TO 0.93697

0.91689 TO 0.93956

0.91760 TO 0.94199

0.91265 TO 0.93927

0.91173 TO 0.94390

0.90531 TO 0.99020

0.90119 TO 0.95726

72000

660200

61000

56000

51000

46000

41000

36000

31000

26000

21000

16000

11000

6000

NAC International 6.6.2-50



NAC-LWT Cask SAR
Revision 44

August 2015

NAC-LWT CAIN MODEL; EXXON 9N9 - 2 WATER RODS 80 lMIL CRAN4NEL

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUNl.
THE LINE REPRESENTS K-REFF = 0.9232 + OR - 0.S013 WHICH OCCURS FOR 303 GENERATIONS RUN.

0S14 .9244 0.9344

0

15 + I

20 +

25 +

IS

45 +

IS

70 +

95 +

II

II

I

TI

I
S

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

* I
I I

* I
* I

* I

* II

I I
* I~

* I
- II

* I~

II

II

II
I I

* I I

**II

* II
* * I

I *I
O 1*

I I1*
I I

I *1
I *1

I * I
I *1i
I * I I
5 * I I
5 * I I

I * ] I

5 * 5I
I * II

I * I I
* I I
* I [

* II[
* I i

* I I

* SI

S II
I * II

I * II

I * II

5 * II
I * II
I * I~

I * II
I * II
5 * [
I * I I
5 * I I
I * iI

I *1I
I *1i

I *I
I * I

I *1

I I*
I * I
I * I

I *1I
I *1

I *1

I * I
I *i1
I *1
I *I I

I I I
I *1

I *i I
I *1i

I *
5 *1

I *1 I
I * I

S *

I
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II *1 0
955+ 0 *I 5

O * I 0

I "I I

100 + I * I 0
I0 *] 0
II *I

]I *1I
I I * J5

105 + I * I~
I I * I~

]I *1 0
110 I *11

II * I

II *1 I
II *1 0
II *1 0

115 I *1I

SI *1 0
SI *1
II * I

120 + * I

II *1 I
II *1 I

12I I *1 I

15+I *1 II
II *1] I

130 T *1 I
II *1 0
]I *I1 I

30+I *1 II
II *I I

135 I * I

II * T
II * I

335+O * Io

140 0 * 0
II * I
l I * I

145 + I * II
O * II

O I
L I * I~

I I * II

150 I * II
I I * I~
I I * II
I II

155 + f * 10I
I I * II
I I * I T
] I * [I
] I~ * l I

160 I * I5
O * jI

II * I0

II * II
165 + I* 1

II * T
II * II
II * I
II I

170 I *

L *

175 + I *
O * I

II * I

OiII
1750+ I * ~

II * I
SI '10
]I '10
1I '10

1805+ 0 '10
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190 +

195 +

200 +

205 +

210 +

215 +

220 +

225 +

230 +

235 +

245 +

275 +

250 +

NCInentoa

August 2015

I
I
I

* I I

* II
*1I

*I1
*I

7 *
I * 7
7 * 7
7 * 7
I * 7
7 * 7
r *
7 * 3
7 *
7 *

r *

I * I
' I I
'I I
*J I

*]I1
*11I
*11I

* j I

* II
*1I
*1I
*1I

* I

* 1
*1 I
*1 I

*11
* I

*1I
*1I
*1I
*1I
*10
*1I
*1I

* I~

* II
* IT

* jI
* jJ
* ]I
* ]I
* II
* II
* jI
* [I

*12I

*1 I
* I

*11
* I~

*10
*11

* I
*11

* II
* [I
* ]IT
* i I

* i I
* I I
* I I
*10I
* II
* i0
*1]0

* [I
* II
* II

* II
* ] I
* ITI
* i I

* JfI

* II
*12I
*1 7

I
I
I
I
I
I
I
I
I
I
I
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285 +

290 +

295 +

300 +

I * I
2 *1 I

I *1 I
I *1 I

I *I I
I *]I
II *1 I
I *I I
I *1 I
I *H I
I *1 I
I * IT
I *H I
I I I

I *H I
I *1 I
I *1 I
I HJ I
I *l1
I *
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 NIL CHANNEL

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0041 3.77954E-13 2.4762

2 0.0166 l.53484E-02 0.6623

3 0.0165 1.70463E-02 1.6535

4 0.0078 7.19320E-03 0.6032

5 0.0026 2.36365E-03 1.1822

6 0.0024 2.166451-03 0.4866

7 0.0024 2.19241E-03 0.4650

6 0.0024 2.23029E-03 0.4971

9 0.0033 3.053361-03 0.5503

10 0.0071 6.54045E-03 0.5588

11 0.0150 1.38565E-02 0.6066

12 1.0191 1.76731E-02 0.6127

13 0.0180 1.66595E-02 0.6443

14 0.0142 1.31041E-02 0.5690

15 0.1031 2.673931-03 1.1394

16 0.0022 2.02285E-03 1.3462

17 1.0033 3.08454E-03 1.6367

18 0.0045 4.145461-63 1.7551

16 0.0055 5.096696E-03 1.4471

21 0.1234 2.16608E-02 0.7556

21 0.0122 1.126651-02 1.3926

22 0.1301 3.77517E-02 0.9038

23 1.1071 9.66951E-02 1.4773

24 0.2116 1.663071-01 5.3360

25 0.1806 1.66702E-Il 0.39866

26 0.2136 1.972071-01 0.3631

27 0.0653 6.40066K-Il 0.7565

IYSTEM TOTAL = 5.22154K-Il 0.1367

TNE WEIGHT LOST IN TNE ALBEDO PORTION OF TNI PROBLEM =

ELAPSED TIMOE 7.30150 MINUTES

RANDOM NUAMBER= 677056301706

SKIPPING 3 GENERATIONS

ABSORPTIONS PERCENT LEAKAGE PERCENT
DEVIATION DEVIATION

2.27971E-03 1.7625 0.l0000E+00 1.10000

7.611561-03 1.5604 0.001000E+00 0.0000

7.236331-I3 1.6156 0.O0000E+00 1.10000

3.554331-03 0.7494 0.010000E+00 0.0000

2.762741-03 0.4623 0.010000+00 0.0000

5.906951-03 0.4110 0.00000E+00 0.0010

6.306561-03 0.4100 0.00000E+00 0.0000

1.10129E-02 0.3818 0.00000E+00 0.0000

1.425821-02 0.3663 0.00000E+00 0.10000

2.396311-02 0.4360 0.010000E+00 0.0000

3.571361-02 0.4463 0.010000+00 0.1000

3.44611E-02 0.4686 0.010000E+00 0.0000

3.674751-02 0.4607 0.010000+01 0.0000

5.11136E-02 0.4462 0.000001+00 0.1000

1.43410E-02 0.6200 0.l00000E+0I 0.0000

8.248151-03 0.7062 0.000001+00 0.0000

5.004761-03 0.0476 0.1001000+00 0.0000

5.047381-03 1.0115 0.00000E+00 0.0000

7.601431-03 0.7652 0.010000E+00 0.0000

2.644631-02 0.5373 0.00000E+00 0.0000

1.156141-02 0.6317 0.010000E+00 0.0000

2.664521-02 0.6346 0.101000+00 0.0000

6.004751-02 0.3466 0.100000E+00 0.0000

1.560401-01 0.2555 0.00000E+00 0.0000

1.263821-Il 0.3147 0.000OOE+00 0.0000

1.516561-01 0.2626 0.000001+00 0.0000

5.955361-12 0.5464 0.100000E+01 0.0000

6.36635K-Il 0.0630 0.001000E+00 0.0000

6.51531-I2 + OR - 0.0004
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0.6857 TO 0.8724
0.8724 TO 0.8850
0.8850 TO 0.8977
0.8977 TO 0.9103
0.9103 TO 0.9230
0.0230 TO 0.9356
0.9356 TO 0.9493
0.9483 TO 0.9609
0.9609 TO 0.9736
0.9736 TO 0.9862

0.8597 TO 0.8724
0.8724 TO 0.8850
0.8850 TO 0.9977
0.8977 TO 0.9103
0.9103 TO 0.9230

0.9230 TO 0.9356
0.9396 TO 0.9493
0.9483 TO 0.9609
0.9609 TO 0.9736
0.9736 TO 0.9962

0.8597 TO 0.8724
0.8724 TO 0.8960
0.8850 TO 0.9977
0.9977 TO 0.9103
0.9103 TO 0.9230
0.9330 TO 0.9358
0.9356 TO 0.9483
8.9483 TO 0.9608
0.9609 TO 0.9736
0.9736 TO 0.9862

0.8597 TO 0.8734
0.9724 TO 0.8890
8.8850 TO 0.9977
0.8977 TO 0.9103
0.9103 TO 0.9230
0.9230 TO 0.9356
9.9356 TO 0.9483
0.9483 TO 0.9609
0.9609 TO 0.9736
0.8736 TO 0.8862

FREOUENCY FOR GENERATIONS 4 TO 303

***•***

* **************
*****

FREQUENCY FOR GENERATIONS 194 TO 303

F**E**FR*EERTOS 2 T 0

CONGRATULATIONS! YOU NAVE SUCCESSFULLY TRAVERSED TEE PERILOUS PATE TEROUGE KENO V IN 7.30233 MINUTES

********************************************************************************
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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.
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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
PRIMA•Ry MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37)

MODULE CSAlS5 SELL RE CALLED
LWT HFSR DESIGN u3Og-AL FUEL 93 M/D 0230 ELEMENTS IN CLOSE, MIN SASKET PLATES
27GROUPNDF4 LATTICECELL
'LINE MATCR
URANIUM 1 DEN=3.99O 0.3000 293 92235 93. 92239 7. END
O 1 DEN=3.990 0.0542 293 END
AL 1 DEN-3.990 0.6468 293 END
AL 2 1.0 293.0 END
820 3 1.000 293.0 END
AL 4 1.0 293.0 END
S1304 5 1.0 293.0 END
PH 6 1.0 293.0 END

820 7 1.000 293.0 END
820 6 1.0 293.0 END
END COMP
SYMMOSLANCELL 0.3708 0.053 1 3 0.127 2 END

READ PARAM RUN=YES PLT=YE0 RND=2 GEN=206 NPG=800 END PARAMO
READ GEOM
UNIT 1
COM='A•L PLATE CELL'
CUBOID 2 1 2P3.1250 200.127 2P10.0
CUBOID 3 1 2P3.1250 2P0.254 2010.0
UNIT 2
COM='HFBR FUEL PLATE CELL 1'
CUBOID 1 1 2P2.8600 2P0.0265 2P10.0
CUHOID 2 1 203.1200 200.0935 2010.0
CUROID 3 1 203.1250 0.1905 -0.2134 2P10.0
UNIT 3
COM='FHFR FUEL PLATE CELL 2'

CUBOID 1 1 2P2.8600 2P0.0265 2P10.0
CUHOID 2 1 2P3.1250 200.0635 2P10.0
CUHOID 3 1 2P3.1250 0.2134 -0.2007 2010.0
UNIT 4
COM= 'SPBR FUEL PLATE CELL 3'
CUBOID 1 1 2P2.6600 2P0.0265 2P10.0
CUSOID 2 1 203.1250 200.0635 2010.0
CUROID 3 1 203.1250 0.2007 -0.1854 2P10.0
UNIT 5
CCM= *HFBR FUEL PLATE CELL 4'
CUHOID 1 1 202.6600 2P0.0265 2010.0

CUBOID 2 1 2P3.1250 200.0635 2010.0
CUBOID 3 1 203.1250 0.1950 -0.1054 2010.0
UNIT 6
1DM-' SF99 FUEL PLATE CELL 9'
CUROID 1 1 202.6600 200.0260 2P10.0
CUBOID 2 1 203.1250 200.0635 2P10.0
CUROID 3 1 2F3.1250 0.1854 -0.2007 2P10.0
UNIT 7
COM='NFBR FUEL PLATE CELL 6'

CUNOID 1 1 202.6600 200.0265 2010.0
CUROID 2 1 203.1200 2P0.0635 2010.0
CURDID 3 1 203.1250 0.2007 -0.2134 2010.0
UNIT 9
COM='HFHR FUEL PLATE CELL 7'
CUBOID 1 1 2P2.8600 200.0265 2P10.0
CUROID 2 1 2P3.1250 2P0.0635 2P10.0
CUNOID 3 1 203.1250 0.2134 -0.1005 2P10.0
UNIT 90
COM- 'HFRR FUEL ARRAY 20 PLATES IN 5/16 IN. HER CENTER'
ARRAY 1 -3.1250 -3.9369 -10.0
REPLICATE 3 1 2R0.0 280.1631 2R0.0 1
REPLICATE 4 1 2R0.4750 480.0 1
REPLICATE 3 1 2R0.7690 2R0.2668 2R0.0 1
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 91
CDM='SFSR FUEL ARRAT 20 PLATES IN 5/16 IN. HER RIGHT'
ARRAY 1 -3.1250 -3.9369 -10.0
REPLICATE 3 1 2R0.0 2R0.1631 280.0 1
REPLICATE 4 1 2R0.4750 480.0 1
REPLICATE 3 1 1.5360 0.0 280.25668 2R0.0 1
REPLICATE 0 1 2R0.3556 4R0.0 1
UNIT 92
CDM-'HFAR FUEL ARRAy 20 PLATES IN 5/16 IN. HER LEFT'
ARRAY 1 -3.1250 -3.9360 -10.0
REPLICATE 3 1 2R0.0 280.1631 280.0 1
REPLICATE 4 1 280.4750 480.0 1
REPLICATE 3 1 0.0 1.5380 280.2668 280.0 1
REPLICATE 5 1 280.3556 480.0 1
UNIT 10
COM='HFRR FUEL ARRAY WITH EALF OF 1/4 PLATE ON RIGHT - TOP STACK'
ARRAY 1 -3.1250 -3.9369 -10.0
REPLICATE 3 1 280.0 280.1631 280.0 1
REPLICATE 4 1 280.4750 480.0 1
REPLICATE 3 1 280.7090 0.5376 0.0 280.0 1

REPLICATE 5 1 0.3048 580.0 1
UNIT 101
COM= '8098 FUEL ARRAY WITH EALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACE'
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ARRAiY 1 -3.1250 -3.9369 -10.0
REPLICATE 3 1 2R0.0 2R0.1631 2R0.0 1
REPLICATE 4 1 2R0.4750 4R0.0 1
REPLICATE 3 1 2R0.7690 0.0 0.5376 2R0.I 1
REPLICATE 5 1 0.3048 SRI.0 1

UNIT 11
COM= 'HFBR FUEL NITH HALF OF 1/4 IN. PLATE ON LEFT TOP ITACK'

ARRAy 1 -3.1250 -3.9369 -10.0
REPLICATE 3 1 2R0.0 2R0.1631 2R0.I 1

REPLICATE 4 1 2R0.4750 4R0.I 1
REPLICATE 3 1 2R0.7680 0.5376 0.0 2R0.0 1
REPLICATE 5 1 0.0 0.3048 4R0.0 1

UNIT 111

COM= 'HFBR FUEL ARRAY WITN NALF OF 1/4 IN. PLATE ON LEFT - BOTTOM ITACE'
ARRAY 1 -3.1250 -3.9369 -10.0
REPLICATE 3 1 2R0.0 2R0.1631 21R0.0 1
REPLICATE 4 1 2R1.4750 4R0.I 1
REPLICATE 3 1 2R0.7690 0.0 0.5376 2180.8 1
REPLICATE 5 1 0.0 0.3048 4R0.0 1

UNIT 12
C0O4='2 UNIT ARRAY WITH 0.120 IN. PLATE ON TOP ARD SIDES'
ARRAY 2 -9.0428 -4.3688 -10.0
REPLICATE 5 1 3R0.3048 0.0 2R0.0 1
UNIT 13
COM='3 UNIT ARRAY WITN REST OF 5/16 MEN'

ARRAY 3 -14.1738 -4.3666 -10.0
REPLICATE 5 1 2R0.3556 2R0.7112 2R0.I 1

UNIT 14
COM='2 UNIT ARRAY NITH 0.120 IN. PLATE ON BOTTOM and SIDES'

ARRAY 4 -9.0428 -4.3688 -10.0
REPLICATE 5 1 2RO.3048 0.0 0.3048 2R0.0 1

'LINE MATON

'LINE MATCH
'LINE MATCH
GLOBAL UNIT 15
COM='7 NFBR ASSEMBLIES IN THE LWT'

CYLINDER 3 1 17.0580 2P10.0
BOLE 12 0.0 +8.4409 0.0
HOLE 13 0.0 0.0 0.0
HOLE 14 0.0 -8.4488 0.0
CYLINDER 5 1 18.8813 2P1I.0
CYLINDER 6 1 13.4863 2P10.8

CYLINDER 5 1 36.5443 2P10.0
CYLINDER 8 1 48.2443 2P10.0
CYLINDER 5 1 80.33900 2P10.0
CUBOID 7 1 4P80.33900 2P11.0
END 0EDM
READ ARRAY
A!BA-i NUX=l BUY=20 NUZ=I FILL 1 8 7 6 12R5 4 3 2 1 END FILL

ARA=2 NUX-2 NUY=1 NUD-i FILL 10 11 END FILL
ARA=3 NUX=3 NUY=I NUO-I FILL 92 90 91 END FILL
APRA=4 NUJX=2 BUY=I BUD-i FILL 101 111 END FILL

END ARRAY
READ BOUNDS ALLI4IR END BOUNDS
READ PLOT
TTL= 'X-I PLOT OF ASSEMOBLY'
NCN=' FCWAOPW'
UAX=I.0 VDN=-1.0 NAX=130
XUL=-5.0 YUL-5.0 ZUL=0.0
XLR=5.0 YLR=-5.0 OLR=0.0 END
TTL- 'X-Y PLOT OF CASE'
UAX1I.0 VDN--lI. NAY-I30
YUL=-65.0 IUL=6S.0 ZUL-0.0
XLR-65.0 YLR=-65.0 ZLR-0.0 END
TTL='X-Y PLOT OF BASKET'
UAY-1I. VDN--I. NAY-i3o
XUL=-17.0 YUL=17.0 ZUL=0.0
YLR=I7.I YLR=-17.0 DLR-0.0 END

TTL-='K-I PLOT OF BASEET'
VAY.4.0 NDN=-l.0

XUL=0.0 YUL=-5.0 ZUL=I0.0
YLR=0.0 YLR=5.0 ZLR=-10.0

END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.
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CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
cc
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

33353333555
3555555553555
SS 53
33
35
SSSSSSSSS55SS5

33SS55555555
55
55

0050000
00000O000

00 05
00 O0
00 O00
00 O0
00 O0

O00000005
0000000

11
111

1111
211
11
21
11
11
11
11

211111111
11111111

SSSSSSSSSSS35
SSSSSSSSSSSSS53
SS 5S
SS
SS
SS33500555SSS

SSSSSSSSSSSS55
5S
SS

SS 5S
SSSSSSSSSSSSS355

555S55S3SSSS

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC

6666066666666
6666666666606
66
66
66
6666660666666
6666666666666
66 66
06 066
66 66
6666666666666

666666606666

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44

AA AA
AA AA
ASA AA

AA AA
AA AA
AA AA

AA AA
AA AA

AA AA
AA AA
AA AA

AA AA

I/
II

'I

/I
'I
II

SSSSSSSSSSS55
SSS5555S3SS5S3
3S 5S
55
55
55SSSSSS5SSS5
SSSSSSSSSSSS3

SS
35

LI
LL
LL
LI
LL

IL
IL
LL
LL
IL
ILLLLLLLLILLLL
LLLLLLLLLLLLL

11
I1I

Iiii
Ii
11
I1
21
11
11
11

1111111i
11111111

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

ESEEEEEEEE EEE
SEEE ESESEEEEEE
EE
ES
ES
EEEEE5555
SEESEEEEE
ES
EE
EE

ESEESEEEEEEEEE
ESEESSEESSEESE

5555555555555
5555555555555
55
55
55
5535555555555
5555555555555

55
55

55 55
5555555555555
55555555555

99999999999
9999999999999
66 99
99 99
99 66
966 99966669999
669669669966

69
66
99

6666666669966
666999969999

6555 55555 55555
5555555555555
55
55
55
5555555655555
55565555555555

55
55

55 55
5555555555555

55555555555

PPPPPPPPPPPP CCCCCCCCCCC
ppppppppppppp CCCCCCCCCCCCC
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

// 66666666666 66666666666
// 6666666666666 6666666666666

//1 66 66 66 66
// 66 66 66 66

// 66 66 66 66
// 6666666666666 66666666666

66666666666699 66666666666
// 66 66 66

// 66 66 66
// 66 66 66

// 6666666666666 6666666666666
// 666666666666 66666666666

05005000 66666666666
055000000 6666666666666

0: 0 00 66 66
:: 00 00 66 66
:: 00 55 66 66

00 55 6666666666666
50 55 666666666666
5: 0 50 66
5: 0 00 66

:: 00 05 66
050050000 6666656666666

05005000 666666666666
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***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3 **

***** PROGRAM: CSAS***

*** CREATION DATE: 03-08-S6E**

***** VOLUME: ENI **

***** LIBRARY: G:\SCALE43\EXE***

*** PRODUCTION CODE: CSAS***

***** VERSION: 3.1***

***** JOBNAME: SCALE-PC***

*** DATE OF EXECUTION: 06/15/98***

*** TIME OF EXECUTION: 14:29:09***
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*** LWT NFBR DESIGN U308-AL FUEL 93 MID U235 ELEMENTS IN CLOSE, MIN BASKIET PLATES * *

*** ******** * * *** DATA LIBRARY INFORNATIOND ********

*4 UNIT VOLUME * **
* ** NUMBER DATA SET NAME NAME UNIT FUNCTION * **

**89 G:\scale43\DATALIB\FT89FI0l STANDARD COMPOSITION LIBRARY **

**82 G:\scale43\DATALIB\FTB2F001 CROSS SECTION LIBRARy *

11 I C:\PROJECTS\buB5-crit\nct\NCTY3M\FTIIF001 SNORT CROSS SECTION LIBRARY *

*SI9 C:\PROJECTS\bu85-critknIct\NCTY3M\FT9GFI01 INPUT DATA DIRECT ACCESS**

*** ~STANDARD COMPOSITION LIBRARy DATA**

*** ~UNIT NUMIBER : 89**

**DATASET NAME : G:\scale43\DATALIN\FT89FGO1 ** *

*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARy**

*** 6~37 STA•NDARD COMPOSITIONS, 490 NUCLIDES**
*** ~95 ELEMENTS BITE VARIABLE ISOTOPIC DSSTRBUTIONS.**

I* RRATION DATE: 8/30/95 **

*** ~CROSS SECTION LIBRARY DATA**

** * UNIT NUMBER : 82**

*** ~DATASET NAMIE : G:\scale43\DATALSB\FT82F001**

*** ~ LIBRARy TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY**

* BASED ON ENDF-B VERSION 4 DATA 0*
***COMPILED FOR NRC 1/27/89**

*** LAST UPDATED 08/12/94 **

***L.M.PETRIE - OREL**

NAC International 6.6.3-6



NAC-LWT Cask Si
Revision 44

KR
KR
KR
KR RI

August 2015

KR EREEEREEEEEEE NONN
RN 000O0000000
RN 0000000000000

KR ER
K KR

RNNN RN 00
RNNR RN N 00
RN RN RN 00

00
00
00

0 SSSSSSSS SSS

SRS O
SR

SS

S8

SS SS
S SSSSSSSSSSS3

S SR0SSSSSSSS

0000000
000000000

00 00
00 00
00 00
00 00
00 O00
00 O00
00 O0

00 O00
000000000

0000000

1i
121

11i1
11
15
ii
1i
11
10
11

111111i1
1111111i

KR KR
KKRKKRKK
KKKKKRKK
KR KR
KR KR
KR KR
KR KR
KR KR

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC
ccccccccccc

000060000066
06066066060606
00
66
00
060000000000
0000000000000
66 06
00 00

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44

ER

ER
ER
REE

REREEEREREREEE

AA AA
AA AA
AA AA

AA AA
AA AA
AA AA
AA AA

//
//

//
//

//
//

//
//

//
//

/-
//

RN NN NN
RN NNNNN
NN NNN

LL
LL
LL
LL
LL
IL

LL
LL
LL

I IIIILI

ii1
1Ii

111
11
11
1i
1i
11

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

00 00
00 00
00 00
00 00

EEEREREEEEEEEE

REE
ER
ER
REEREEEEE

RE
ER
REE

ERREEKERREEERE

55955555555555
95505055555555
55

55
0555005055595
55505005055555

55
55

555500055555

9099000999909

99 99
90 99
99 99
90999999909999

999999999999
99
99
99

9999999999999
999999999099

Wv VV

VV VI
WI VVVI I

VI V
lIO w

PFPPPP PPP

pp P
PPPPPPPP
ppPPPPP
pp

// 99999999999
I/ 9999999999999

// 99 99
// 99 99

// 99 99
// 9999999999999

// 999999999999
// 99

// 99
// 99

// 9999999999999
// 999999999999

22222222222
2222222222222

:: 22 22
:: 22
:: 22

22
22

:: 22
:* 22

:: 22
2222222222222
2222222222222

ccccccccccc
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
ccccccccccccc
CCCCCCCCCCC

06900000090
9060099999999
99 90
00 90
88 99
99999009999
99999999999

99 88
88 99

11

1111
iii
15
15

11
10111

11i11i11

NAC International 6.6.3-7



NAC-LWT Cask SAR
Revision 44

August 2015

***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3 **

***** PROGRAM: 000009***

*** CREATION DATE: 03-08-96 **

****4 VOLUME: ENS **

**4*4 LIBRARy: G:\SCALE43\EXE***

*** PRODUCTION CODE: RENOVA**4

***** VERSION: 3.1***

***** JOBNAMIE: SCALE-PC***

*** DATE OF EXECUTION: 56/15/98***

*** TIME OF EXECUTION: 14:29:21***

0
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***********************************************************************************

*** *4*

** *** NUMERIC pARAMETERS *******

**TME MAXIMUM PROBLEM TIME (MIN) 30.00 *

**TBA TIME PER GENERATION (MIN) 5.55 *

** * GEN NUMBER OF GENERATIONS 206 *4**

*** NPG NUMBER PER GENERATION BOB **4

**NSK NUMBER OF GENERATIONS TO BE SKIPPED 3**

**BEG BEGINNING GENERATION NUMBER 1 *

**RES GENERATIONS BETMEEN CHECEPOINTS S *

**XYD NUMBER OF EXTRA 1-0 CROSS SECTIONS 1 ** *

**NBE NEUTRON BARK BOOR 825 *

**XNB EXTRA POSITIONS IN NEUTRON BANE S *4*

**NFB FISSION BARK BSZE 800 *44

***XF EXTRA POSITIONS IN FISSION BANK 0 ***

N* TA DEFAULT VALUE OF WEIGNT AVERAGE 0.5000 *

*4* WTN NEIGNT NSGN FOR SPLITTING 3.0000**

*4* WTL WESGHT LOB FOR RUSSIAN ROULETTE 0.3333 4*4

* ** RND STARTING RANDOM NUMBER 2 ** *

E*NS8 NUMBER OF D.A. BLOCKS ON UMIT S 200 ***

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

***2lD MODE OF CALCULATION FORWARDO*

4*** INPUT DATA BRITTEN ON RESTART UNIT NO *4**

*4* BINARY DATA INTERFACE YES 4**

NAC International 6.6.3-9
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LOIALPRAEER * *

RUN

FLX

SMUJ

MKU

CKU

FMU

MEH

CKH

RIB

HHL

AMXC

X~l

XS2

XAP

PKI

PlD

EXECUTE PROBLEM AFTER CHECKING DATA

COMPOTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX N-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 BOLE NUMBER

PRINT FIBS PROD MATRIX ST BOLE NUMBER

COLLECT MATRIX By HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-U MIXTURE K-SECTIONS

PRTNT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

HO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

CKP

RIP

MKA

CKA

RMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRE

PLOT PICTURE MAP(S) YES *

COMPUTE FISSION DENSITIES NO**

COMPUTE NU-BAR D AVG FISSION GROUP YES * *

COMPUTE MATRIX K-EFF BY UNIT LOCATION NO * *

COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO * **

PRINT FIll PROD MATRIX BY UNIT LOCATION NO * **

COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO ** *

COMPUTE COFACTOR K-EFF BY ARRAy NUMBER NO **

PRINT FIBS PROD MATRIX BY ARRAY NUMBER NO **

COLLECT MATRIX BY HIGHEST ARRAy LEVEL NO **

PRINT FIB. AND ASS. BY REGION NO ***

PRINT FAR BY GROUP NO **

PRINT KSEC-ALIEDO CORRELATION TANLES NO ***

PRINT HEIGHT AVERAGE ARRAY NO ** *

PRINT INPUT GEOMETRY NO * **

PRINT DEBUG INFORMATION NO ***

PRINT TRACKING INFORMATION NO ***

PARAMETER INPUT COMPLETED

S.... SOS HERE USED READING THE PARAMETER DATA ....

*********** DATA READING COMPLETED**********

NAC International 6.6.3-10

0



NAC-LWT Cask SAR August 2015
Revision 44

* ** UNIT VOLUME ** *
* ** NUMBER DATA SET NAME NAME UNIT FUNCTION ** *

** XSC 14 C:\PROJECTS\bu85-crit\ncL\NCTY3M\FTS4F001 MIXED CROSS SECTIONS**

** ALS 79 G:\scale43\DATALIB\FT79FS01 INPUT ALEEDOS**

*** WTS 80 G:\scale43\DATALIB\FT80FS01 INPUT BEIGNTS**

** 5KT 16 UNKNOWNN BRITE SCRATCN DATA * **

** BIN 95 C:\PROJECTSkbuS5-crit\nct\NCTY3M\FT95FSSS BINARY INPUT DATA *

** RST 95 C: \PROJECTS\bu85-crit\ncz\NCTY3M\FT95F001 READ RESTART DATA" ** *

** LIN 4 C:\PROJECTS\buP5-crit\nct\NCTY3M\FTS4FG01 INPUT AI4PX NOREING LIBRARy ***

**8 C:\PROJECTS\buS5-crit\nct\NCTY3M\FT08FS01 INPUT DATA DIRECT ACCESS**

**9 UNIONOWN SUPER GROUPED DIRECT ACCESS * **

5*5I UNKNOWN XSEC MIXING DIRECT ACCESS**
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MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2

CROSS SECTION MESSAGE TNRESNOLO =3.OE-08

MIXTURE =
NUCLIDE
1008016

08/12/94
1013027

08/12/94

1092235
08/12/ 94

1092238
08/12/9 4

MIXTURE =
NUCLIDE
2013027

08/12/94

MIXTURE =
NUCLIDE
3001001

08/12/ 94
3008018

08/12/984

MIXTURE =
NUCLIDE
4013027

08/12/ 94

MIXTURE =
NUCLIDE
5024304

08/12/94

5020055
08/12/84

5026304
08/12/94

5028304
08/12/94

MIXTURE =
NUCLIDE
6082000

08/12/94

MIXTURE =
NUCLIDE
7001001

08/12/ 94
7000018

08 /12/94

MIXTURE =
NUCLIDE
8001001

08/12/94
9008016

08/12/94

1
ATOM-DENS.

8.14 438E-03

5. 76000E-02

2. 85219E-03

2. 11969E-04

DENSITY (0/CC)
NGT. FRAC.
1. 41451E-02

6.461548-01

2.7 8722E-01

2.09790E-02

=3.9940
ZA ART

8016 15.9904

13027 28.9818

92235 220.0441

92228 238.0510

NUCLIDE
OXYGEN-16

AL-27 1193 218

URANIUM-235

URANIUM-238

TITLE
ENDF/N-IV MAT 1276

GP 040370(0)

ENDF/8-IV MAT 1201

ENDF/B-IV MAT 1262

2 DENSITY(G/CC) = 2.7020
ATOM-DENS. NOT. PRAC. ZA ANT

6.03066E-02 1.OOOOOE+00 13027 26.9818

3
ATOM-DENS.

6. 676928-02

3. 33846E-02

DENSSTY(O/CC) = 0.99817
NOT. FRAC. ZA ANT

1.119278-01 1001 1.0077

8.88074E-01 8018 15.9904

4 DENSITY(G/CC) 2.7020
ATOM-DENS. NOT. FRAC. IA ANT

6.030688-02 1.000008+00 13027 26.9818

5
ATOM-DENS.

1. 7428 6E-02

1.73633E-03

5.93579E-02

7.72 0708-03

DENSITY (G/CC)
NOT. FRAC.

1. 90000E-01

1.998999E-02

6.950008-01

9.50001E-02

= 7.9200
ZA ANT

24000 51.9957

25055 54.9379

26000 55.8447

28000 59.0872

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

NUCLIDE TITLE
HYDROGEN ENDF/0-IV MAT 1269/TNHR41002

OXYGEN-16 ENDF/B-IV MAT 1276

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

NUCLIDE TITLE
CR 1191 WT SS-304 (1/EST) P-I 293K SP=5+4 (42375)'

MANOGANESE-85 ENDF/0-SV MAT 1197

FE 1192 NT 00-304 (1/EST) P-3 293K SP=5+4 (42375)'

NI 1190 WT 00-304 (1/EST) P-3 293K SP=5+4 (42375)'

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

NUCLIDE TITLE
HYDROGEN ENDF/0-IV MAT 1209/TNEM1002

OXYGEN-16 ENDF/B-0V MIAT 1278

NUCLIDE TITLE
HYDROGEN ENDF/0-IV MAT 1269/TNRMIOO2

OXYGEN-16 ENDF/B-SV MAT 1270

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

8 DENSITY(G/CC) = 11.344
ATOM-DENS. NOT. FRAC. ZA ANT

3.296908-02 1.000008+00 82000 207.2100

7
ATOM-DENS.

6.676928-02

3. 3384 6E-02

8
ATOM-DENS.

6.676928-OS

3.33846E-02

DENSITY)G/CC) = 0.99817
NOT. FRAC. IA

1.119278-01 1001

8.890748-01 8016

ANT
1.0077

[1.9904

ANT
1.0077

[5.9904

DENSITY (0/CC)
NOT. FRAC.

1.11927E-01

8.880748-01

= 0.99917
ZA

1001

0016

3001001
7001001
9001001
1008016
3008016
7008018
8008016
1013027
2013027
4013027
5024304
5025055
5028304
5028304
6082000
1092235
1092238

NYDROGEN
HYDROGEN
HYDROGEN
OXYGEN-16
OXYGEN-16
OXYGEN-16

ENDF/B-IV MAT 1269/TNRM10O2
ENOF/B-IV MAT 1269/TNREM1002
ENDF/B-IV MAT 1269/TN0R41002
ENDF/0-SV MAT 1278
ENDF/B-IV MAT 1276
ENDF/8-SV MAT 1276

OXYGEN-16 ENDF/8-IV MAT 1276
AL-27 1193 218 OP 040375)5)
AL-27 1193 218 OP 040375)5)
AL-27 1193 218 OP 040375)5)
CR 1191 NT SS-304)I/EST) P-3 293K OP.

MANGANESE-55 ENDF/8-IV MAT 1197
FE 1192 NT 5S-304)I/EST) P-I 293K OP.
NI 1190 NT SS-304 (1/EST) P-I 293K OP.
PB 1289 218NGP 042373 P-I 293K

URANIUM-235 ENDF/B-IV MAT 1261
URANIIUM-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

S+4 (4237S)'

5+4 (42375)'
S+4 (42375)'
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****** ADDITIONAL INFORMATION * *** **

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES SN XSECS 2

ENTRIES/NEUTRON IN TNE NEUTRON SANE 22

ENTRIES/NEUTRON IN TNE FISSION SANE

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 UMIT NUMBER

LARGEST ARRAY NUMBER

15

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN TNE GLOBAL X DIR.

NUMBER OF UMITS IN TNE GLOBAL Y DIR.

NUMBER OF UNITS IN TNE GLOBAL I DIR.

USE A GLOBAL REFLECTOR

USE NESTED BOLES

NUMBER OF BOLES

MAXIMUM NOLE NESTING LEVEL

ONE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

YES ** *

YE **

NO * **

3 ***

YES **

2 **

0

71

71

Iii

***~ ±X BOUMDARY CONDITION NIB -X BOUNDARY CONDITION MIR**

*** +Y BOUMDARy CONDITION NIB -Y BOUNDARy CONDITION NIB *

** +Z BOUNDARY CONDITION NIB -Z BOUNDARy CONDITION NIB *
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*** ****** SPACE AND SUPERGROUP INFORM4ATIOH ****

1* 00000 WORDS IS THE TOTAL SPACE AVAILABLE. *

* ** 34213 WORDS HERE USED FOR NON-SUPERGROUP STORAGE. ** *

** 65787 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA. ***

** 99721 WORDS OF STORAGE ALRE AVAILABLE FOR CONSTRUCTING THE SUPERIROUPS.**

*** 65727 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.**

** 1037 WORDS ARoE NEEDED FOR THE LARGEST GROUP.**

** 30466 WORDS OF STORAGE IS SUFFICIENT TO RUN TNIS PROBLEM.**

** 45702 WORDS OF STORAGE HILL ALLOW THE PROBLEN TO RUN WITH ONE SUPERGROUP. **

** 46240 WORDS OF STORAGE WILL HE USED TO RUN THIS PROBLEM.**

**STARTING ENDING WSEC ALBEDO TOTAL**
*** SUPERGEOUP GROUP GROUP LENGTH LENGTH LENGTH**

** 1 1 27 2252 0 11519 *

..... 0 lO'S HERE USED IN SUPERGROUPING ....

* * ARRAY UNITS IN UNITS IN UNITS IN NESTING **

** NUM4BER X DIR. Y DIR. Z DIR. LEVEL **

** 1 1 20 1 2 **

** 2 2 1 1 1 **

* 2 3 1 1 1 **

** 4 2 1 1 1 *

S
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN TEIS PROBLEM
REGION NUM ID

UNIT 1 ...

AL PLATE CELL

1 CUSOID 2 1 +X = 3.1250 -X= -3.1250 +Y = 0.12700 -Y -- 0.12700 +Z = 10.000

2 CUBOID 3 1 +X = 3.1250 -X = -3.1250 +Y = 0.25400 -T =-0.25400 +Z = 10.000

UNIT 2 ...

-Z = -10.000

-Z = -10.000

NFSR FUEL pLATE CELL 1

1CUNOID 1 1

2 CUBOID 2 1

3 CUSOID 3 1

+14= 2.8600 -x -2.8000 -iT = 2.65000E-02 -Y =-2.655GOE-02 -iZ = I0.000 -Z = -10.000

+14 = 3.1250 -X -3.1250 +Y 0 .35000E-02 -Y =--.35000E-02 +Z = 10.000 -l -10.000

+14 = 3.1250 -X -3.1250 +T = 0.15050 -Y =-0.21340 +Z = 10.000 -Z = -10.000

. .. UNIT 3 . . .

NFSR FUEL PLATE CELL 2

1 CUBOID 1 1 +14 = 2.8000 -X -2.8600 +T = .65000E-02 -Y =-2.65000E-02 +Z = 10.000 -S = -10.000

2 CUBOID 2 1 +14 = 3.1250 -X = -3.1250 +T = 6.250000-G2 -Y =-6.350500E-02 +Z = 10.000 -ZI -10.000

3 CUBOID 3 1 +±14 3.1250 -x = -3.1250 +T = 0.21340 -Y -- 0.20070 +Z 1 0.000 -Z - -10.000

. .. UNIT 4 . . .

EFER FUEL PLATE CELL 3

1 CUBOID 1 1 +X4 = 2.8600 -X -2.0600 +Y = 2.65000E-02 -Y =-2.650500E-02 +Z = 10.000 -Z = -10.000

2 CUBOID 2 1 +X4 = 3.1250 -x -3.1250 +Y = 6.350050-02 -Y =-6.25000E-02 +Z =oo.o00 -Z - -10.000

3 CUSOID 3 1 +14 = 3.1250 -X= -3.1250 +T = 0.20070 -Y =-0.18540 +Z = 10.000 -S = -10.000

... UNIT 5

NFBR FUEL PLATE CELL 4

1 CUROID 1 1

2 CUBOID 2 1

3 CUBOID 3 1

+14 = 2.8600 -X -2.8600 +YT 2.6SGOOE-02 -Y -- 2.55000E-02 +Z = 10.000 -ZS -i0.000

+X = 3.1250 -x -3.1250 +T = 0.35000E-02 -T =-6.35000E-02 +1 = 10.000 -I = -10.000

+14 = 3.1250 -x -3.1250 +T = 0.10540 -Y -- 0.10540 +Z = 10.000 -Z = -10.000
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MEDIA BIAS
NUN IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN TRIO PROBLEM

UNIT 6

NEBR FUEL PLATE CELL S

1 CUBOID 1

2 CUBOID 2

3 CUBOOD 3

HFBR FUEL PLATE CELL 6

1 CUBOID S

2 CUBOOD 2

3 CUBOID 3

BFBR FUEL pLATE CELL 7

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

I

I

1

2.8600

3.1250

3.1250

-X = -2.8600

-M = -3.1250

-X = -3.1250

+Y= 2.65000E-02 -Y =-2.65000E-02 +Zl

+Y= 0.35000E-02 -Y =-6.35000E-02 +0

+Y= 0.16140 -Y =-0.20070 +Z

10.000

10.000

20.000

-Z

-Z

-z

= -i0.000

= -10.000

= -10.000

GNIT

1
1

1

2.6600

3.1250

3.1250

-X = -2.8600

-X = -3.1250

-X = -3.1250

+Y- = 2.6500O0E-O2 -Y =-2. 65000E-02 +0

+Y= 6.35000E-02 -Y =-6.35000E-02 +Z =

+Y= 0.20070 -Y =-0.21340 +Z

10.000

10.000

10.000

-z

-Z

-Z

=-10.000

= -10.000

=-I0.000

... UNIT 8 -

1

1

1

2.0600

3.1250

3.1250

-M -2,8600

-X -3.1250

-X = -3.1250

+Y= 2.65000E-02 -Y =--2.65000E-02 +Z- =

-Y 6.35000E-02 -Y =-6.35000E-02 +1

+Y=0.21340 -Y =-0.19050 +0

10.000

10.000

10.000

-Z

-Z

-z

= -10.000

= -10.000

= -10.000

HFBR FUEL A1RRAY BITH RALF

1 ARRAY NUMBER 1

2 CUBOID 3 1

3 CUBOID 4 1

4 CUBOID 3 1

5 CUBOID 5 1

OF 1/4 PLATE ON RIGNT

+X= 3.1250

+X= 3.1250

+X= 3.6000

+X= 4.3690

+iX = 4.6736

UNIT 10 EXTERNAL TO LATTICE 1

- TOP STACK

-X = -3.1250 +Y =3.9369 -Y = -3.9369

-X = -3.1250 +Y =4.1000 -Y = -4.1000

-X = -3.6000 ±Y = 4.1000 -Y - -4.1000

-X = -4.3690 +Y = 4.6376 -Y = -4.1000

-X =-4.3690 +Y = 4.6370 -Y =-4.1000

+Z =

+Z =

+Z =

+Z- =

10.000

10.000

10.000

10.000

10.000

-Z

-Z

-Z

-Z

-Z

= -10.000

= -10.000

= -10.000

= -10.000

= -I0.000
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MEDIA BIAS
NUN ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

BFBR FUEL WITH HALF OF 1/4 IN.

1 ARRAY NUMBER 1

2 CUB0ID 3 1

3 CUBOID 4 1

4 CUBOID 3 1

5 CUBOID 5 1

PLATE

... UNIT 11

ON LEFT TOP STACK

3.1250 -X = -3.1250

3.12R0 -X = -3.1250

3.6000 -X = -3.6088

4.3690 -X= -4.3900

4.369G -X = -4.6738

EXTERNAL TO LATTICE 1

3.9369

4. 1000

4 .1000

4.6376

4.6376

-Y = -3.9369

-Y = -4.1000

-Y = -4.1000

-Y - -4.1000

-Y = -4.1000

+Z =

+Z =

+Z =

+Z =

+Z =

i0.000

I0.000

10.O000

10.000

i0.000

-Z

-0

-0

-Z

-Z

- -10.000

= -i0.000

- -10.000

= -10.O000

= -10.000

UNIT 12 EXTERNAL TO LATTICE I

2 UNIT ARRAY MITH 0.120 IN. PLATE ON TOP AND SIDES

1 ARRAY NUMBER 2 +X = 9.0428 -X

2 CUBOID 0 1 +X = 9.3476 -X

-9.0429

-9. 3476

4.3609

4.6736

-Y = -4.3698 +Z = 10.000 -Z = -10.00O

-Y = -4.3688 +Z = i0.000 -Z = -10.000

UNIT 13 EXTERNAL TO LATTICE 3

3 UNIT ARRAY MITH REST OF 0/16 MEB

1 ARRAY NUMBER 3 +X = 14.174

2 CUBOID 5 1 +X = 14.529

-X = -14.174 +Y = 4.3688 -Y = -4.3608 +Z- - 10.000 -0 = -10.000

-X = -14.529 ±Y 0 .0900 -Y= -5.0800 +Z = 10.000 -Z -10.000

... UNIT 14 EXTERNAL TO LATTICE 4

2 UNIT ARRAY WITH 0.120 IN. PLATE ON BOTTOM AND SIDES

1 ARRAY NUMBER 4 +X = 0.0429 -X =-9.0429

2 CUBOID 5 1 tX - 9.3476 -X - -9.3470

4.3688 -Y - -4.3688

4.3688 -Y = -4.0736

10.000 -Z - -10.000

10.000 -0 - -10.000

0
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR TROSE UNITS UTILIZED IN THIS PROBLEM

***********L*BA*****GLBL **************•****

... UNIT 15 . .

7 NFBR ASSEMBLIES

S CYLINDER

ROLE NU/MBER

ROLE NUMBER

NOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

S CYLINDER

8 CYLINDER

7 CUBOID

IN TRE LW

31

51

81

61

WT

RADIUS = 17.050

AT X = 0.010000

AT X =0.010000

AT X = 0.00000

RADIUS =18.891

RADIUS = 33.496

RADIUS = 36.544

+Z 1 0.000 -Z = -10.100

Y = 9.4489 Z = 0.01000

Y = O.100000 Z = 0.00000

1 -9.4469 5 = 0.00100

+Z = 10.100 -z = -10.000

+Z 1 0.000 -Z = -10.000

+Z= io.ooo -Z = -I0.000

+Z = 10.000 -S = -i0.100

+Z = 10.000 -I = -10.100

CENTERLINE IS AT X = 0.001000

IS UNIT NUMBER

SIS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

12

13

14

X 0.000O0

x = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

+Z = 10.1000

Y = 0.10000

Y = 0.010000

Y = 0.010000

Y = 0.00000

Y = 0.00000

Y = 0.010000

-Z = -10.000

8 1 RADIUS =49.244

51 RADIUS 8 0.339

7 1 +X =80.339 -X = -80.339 +Y = 80.339 -Y - -80.339

UNIT 90 EXTERNAL TO LATTICE 1

HFBR FUEL ALRRAY 20

1 ARRAy NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

5 CUBOID

NFBR FUEL ARRAY 20

1 AR•RAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

5 CUBOID

PLATES IN

1

3 1

4 1

31i

5 1

PLATES IN

1

3 1

4 1

3 1

5 1

5/16 IN. WSEB CENTER

+X=

+X =

+X =

+X=

+X =

3.1250

3.1250

3.68000

4.3890

4.7248

-X =

-X =

-X=

-X

-X =

-3.1250

-3.1250

-3.65000

-4 .3690

-4 .7248

3.93689

4 .1000

4.1000

4 .36888

4.36888

-y

-y

-y

-y

-y

-3. 9389

-4 .1000

-4 .1000

-4.36888

-4.36888

+Z

+Z =

+Z

+Z

10.000

10.000

10.000

i0. 000

10. 000

-Z -10.O000

-I = -10.000

-Z = -10.000

-Z = -10.000

-ZS -10.000

UNIT 91 EXTERNAL TO LATTICE 1

8/18 IN. WEB0 RIOHT

+X1 = 3.1250

+X1 = 3.1250

+X1 - 3.6000

+X=5.1380

+X4 = 5.4938

-x =

-X =

-X =

-X =

-X =

-3. 1250

-3. 1250

-3.68000

-3.68000

-3.9555

+1 3.9389

4.1000

4.1000

4.3688

4.36888

-Y = -3.9369

-Y =-4.1000

-Y = -4.1000

-Y = -4.36888

-Y = -4.36888

10.000

10.000

10.000

10.000

10.000

-Z

-Z

-Z

-l

-Z

-10.000

-10.000

-10. 000

-10.000

-10.O000

0
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REGION

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUN 10

... UNIT 92 EXTERNAL TO LATTICE 1

NFBR FUEL ARRAY 20 PLATES IN 5/16 IN. WEB LEFT

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

5 CUBOID

1

3

3

5

i

1

+X =

+5 =

3.1250

3. 1250

3.6000

3.6000

3.9556

-X

-X

-X

-S

-X

-3. 1250

-3. 1250

-3. 6000

-5. 1390

-5. 4936

+y =

+y =

+y =

+y =

+y =

3. 9369

4.1900

4 .1000

4.3698

4.3688

-y = -3.9369

-y = -4.1000

-y = -4.1000

-Y = -4.3688

-Y = -4.3669

+Z =

+0 =

+Z =

10.9000

I0.000

10.000

10.000

10.000

-Z -I0.000

-Z -10.000

-Z -10.000

-Z = -10.000

-Z = -10.900

HFBR FUEL ARRAY WITH HALF OF

1 ARRAY NUMBER 1

2 CUBOIG 3 1

3 CUBOID 4 1

4 CUBOID 3 1

5 CUBOID 5 1

OFER FUEL ARRAY WITH NALF OF

1 ARRAY NUMBER 1

2 CUBOID 3 1

3 CUBOID 4 1

4 CUBOID 3 1

1/4 IN.

+X =

+5 =

+X

1/4 IN.

+5

+X =

+5 -

... UNIT 191 EXTERNAL TO LATTICE

PLATE ON RIGHT - BOTTOM STACK

3.1250 -X -3.1250 +Y = 3.9369

3.1250 -X -3.1250 +T = 4.1000

3.6000 -X -3.6900 +Y = 4.1999

4.3690 -X -4.3696 +Y = 4.1900

4.6739 -X -4.3690 +Y =4.1000

... UNIT 111 EXTERNAL TO LATTICE

PLATE ON LEFT - BOTTOM STACK

3.1250 -X -3.1250 +5 = 3.5369

3.1250 -X -3.1259 +Y = 4.1000

3.6090 -X -3.6099 +Y = 4.1000

4.3690 -X -4.3690 +Y = 4.1000

-Y = -3.9369

-Y = -4.1000

-Y = -4.1000

-Y -4.6376

-Y =-4.6376

10.000

10.000

1O.O009

10.000

10.000

-ZE

-Z =

-Z =

-Z =

-Z =

-10.000

-19.000

-19,000

-19.000

-10.000

1 .....

-y =

-y

-y=

-3. 9365

-4 .1000

-4 .1000

-4.6376

10.000

10.0900

10.0900

i0.000

-Z

-Z

-Z

-Z

= -10.000

= -i0.000

= -10.000

= -10.000

5 CUBOID 5 1 +X = 4.3690 -X = -4.6739 +Y = 4.1900 -Y = -4.6376 +Z = 10.090 -Z = -10.0900
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UNIT ORIENTATION DESCRIPTION FOR ARRAy I

1 LAYER 1, X COLUMN S TO 1 LEFT TO RIGHT Y RON 1 TO 20 BOTTOM TO TOP

1

3

5

5

5

5

5

5

5

5

5

5

-7

8

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

I LAYER i, N COLUMN 1 TO 2 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

10 11
S

Z LAYER

55 90 91

Z LAYER

105111i

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

5, X COLUMN 1 TO 3 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 4

I, X COLUMN 1 TO S LEFT TO RIGHT Y RON 1 TO 1 BOTTOM TO TOP

0
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

2 2

2 4
3 5

3 6
2 7
3 5

4 I 9
2 i0
3 ii

5 1 12
2 13
3 14

5 I 15
2 16
3 17

7 1 18
2 19
3 20

8 1 21
2 22
3 23

SURROUNDING GEOMETRY VOLUMES

10 1 39
2 40
3 41
4 42
5 43

VOLUME

3.17500E+Il CII**3
3.17500E+01 UM**3

6.06325E+00 CM**3
9.81185E+00 CM**3
3.46125E+01 CM**3

6.56325E+00S CM*"3
9.81355E+II CM**3
3.59875E+01 CM**3

S.S6320E+I0 CM**3
9.81155E+00 CM**3
3.23575E+01 CM**3

S.06325E+I0 CQ4*3
9.SI.1SGE+OS CM**3
3.G4750E+01 C14**3

6.06325E+G0 CM**3
9.S118SE+G0 CM4**3
3.23875E+G1 CM**3

6.06320E+IG CM**3
9.S1180E+II cM**3
3.58875E+11 c14**3

S.06325E+00 CM**3
9.51185E+00 CM**3
3.46125E+01 CM**3

GEOMETRY REGION

9.84225E+02 CM4**3
4.07755E+01 C4**3
1.55800E+12 C4**3
3.46T83E+02 CM**3
5.32644E+01 CM**3

SURROUNlDING GEOMETRY VOLUMES - GEOMETRY REGION

ii 1 49 9.84225E+G2 CM**3
2 50 4.07750E+11 CM**3

3 51 1.55800E+52 C4**3
4 52 3.46183E+52 C14**3
5 53 5.32644E+01 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

12 1 59 2.16G49E+G3 CM**3
2 60 2.20495E+02 CM4**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

13 5 61 4.95395E+03 CM**3
2 62 9.50948E+02 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

14 1 63 3.16549E+03 CM4**3
2 64 2.25495E+12 CM4**3

15 1 65 5.59865E+0-3 CM**3

2 66 4.15813E+03 CM**3
3 67 4.80745E+G4 CM**3
4 68 1.34136E+04 CM4**3
5 59 6.84563E+04 UM**3
6 70 2.53172E+S5 CM**3

7 71 l.1SS09E+05 CM4**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

90 1 24 9.84225E+02 CM**3
2 25 4.07755E+I1 CM4**3
3 26 1L55600E+52 09**3
4 27 3.46183E+02 CM**3
5 28 1.24254E±02 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

91 I 29 9.54229E+52 CM**3
2 30 4.077D50E+Sl CM*~3
3 31 1.55800E+52 CM9**

4 32 3.46183E+02 CM**3

5 33 1.24284E+02 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

92 I 34 9.84225E+S2 CM**3

CUMULATIVE
VOLUME

3.17SG0E+01 CM**3
6.35500E+Gl UM**3

S.56321E+GI CM**3
1.55750E+01 CM**3
.504875E+I1 CM**3

6.56320E+S0 CM**3
1.58750E+S1 CM"*3
5.1762SE+01 CMU*3

6.06320E+0G CM**3
1.58750E+01 CM**3
4.S2S2SE+01 CM**3

6.56320E+00 CM**3
1.56750E-*01. CM**3
4.63500E+01 CM**3

6.06320E+00 CM**3
1.58750E+S1 CM**3
4.82625E+01 CM**3

6.06320E+00 CM**3
1.58751E+01 CM**3
5.17625E+01 CM**3

6.06325E+00 CM**3
1.58751E+G1 C94**3
5.04876E+GS CM**3

39 IS AN ARRAY PLACEMENT BOUNDARy REGION

9.94229E+52 CM**3
1.52505E+03 CM**3
1.18085E+03 CM**3
1.52698E+03 CM"*3
1.59125E+03 CM**3

49 IS AN ARRAY PLACEMENT BOUNDAAY REGION

9.8422SE+02 CM
t t

3

1.0250GE+03 CM**3
1.1809GEt53 CM*'3
1.52695E+53 CM**3
1.S8025E+13 CM"*3

59 IS AR ARRAY PLACEMENT BOUNDARY REGION

3.15149E+13 CM**3
3.38099E+053 CM**3

61 IS AR ARRAY PLACEMENT BOUNDARY REGION

4.95390E+03 CM**3
5.90475E+03 CM**3

63 IS AR ARRAY PLACEMENT BOUNDARY REGION

3.16045E+013 CM**3
3.38099E+13 CM**3

1.52654E+54 CM**3
2.24235E+04 CM**3
7.04975E+04 CM**3
8.39115E+04 CM**3
1.52357E+S5 CM**3
4.05539E+05 CM**3
5.16349E+05 CM**3

24 IS All ARRAY PLACEMENT BOUNDARy REGION

9.54225E+02 CM**3
1.02550E+03 CM**3
1.19808E+t53 CM**3
1.52695E+03 CM**3
1.65127E+03 CM**3

29 IS AR ARRAY PLACEMENT BOUNDARY REGION

.984225E+G2 CM**3
1.52550E+53 CM*"3
1.18081E+03 CM**3
1.52655E+53 CM''3
1.65127E+53 CM*"3

34 15 AR ARRAY PLACEMENT SOUNDRAY 6E010N

9.8422SE+02 CM**3
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2 35
3 36
4 27
5 38

GEOMETRY VOI.IJMS -SURROUNDING

101 1 44
2 45
3 46
4 47
S 48

SURROUNDING GEOMETRY VOLUMES

I11 1 54

2 55
3 56
4 57
5 58

4.07750E+01 CM**3
1.55800E+02 CM**3
3.4 6183E+02 GM**3
1.242S4E+02 CI4**3

GEOMETRY REGION

9.84225E+52 CM**3
4.07755E+S1 CM**3
1.558500+02 C54**3

3.46183E+02 C64**3
5.326444E+01 CM**3

GEOMETRY REGION

5.64225E+52 CM**3
4.57755E+01 Cl4**3

1.55800E+52 CM**3
3.46183E+52 CM**3
5.326448+51 CM**3

1.02500Et03 CM**3
1.18080E+053 CM**3
1.52698E+053 CM*.3
1.65127E+03 CM*"3

44 IS AN ARRAY PLACEMENT BOUNDARY REGION

9.642258+02 CM**3
1.52500E+53 CM**3
1.18085E+03 CM**3
1.52698E+53 CM**3
1.85825E+53 CM**3

54 IS AN ARRAy PLACEMENT BOUNDARY REGION

9.84225E+02 CM**3
1.02500E+03 CM**3

1.18080E+S3 CM**3
1.52698E+03 CM**3
1.58025E+03 CM**3

UNIT USES REGION

1 14 1

2 7 1

2
3

2
3

5 84 1
2

3

3

3

51 1 1
2

2

53 1 1

2
3

S

7

3

51 5 1

MIXTURE

3

5

2

3

S

7

3

3

3

3

TOTAL VOLUME

4.445008+02 CM**3

4.44500E+02 IM**3

4.244248+01 CM**3
6.666268+01 CM4**3
2.42268E+02 CM**3

4.244248+01 CM**3
6.86826E+01 CM**3
2.512138+02 CM**3

4.244248+01 CM**3
6.66826E+01 CM**3

2.267138+02 CM**3

5.093068+02 CM**3

5.241918+02 CM**.3
2.55990E+03 CM**3

4.244248+01 CM**3
6.66826E+01 CM**3
2.267138+02 C84'*3

4.244248+41 CM**3
6.868268+01 CM**3

2.512138+02 CM**3

4.244248+01 CM**3
6.8666268+01 IM**3

2.42288E+02 CM**3

8.642258+02 IM"*3
4.077S0E+01 CM**3
1.558008+02 CM**3
3.461683+02 CM**3
5.32644E+01 CM**3

5.642258+02 CIQ**3
4.077508+01 CM**3
1.558008+02 CM**3

3.461383+S2 CM**3
1.326448+01 IM**3

3.160498+03 CM**3

2.20495E+02 CM**3

4.953680+03 CM**3
9.509488+02 CM**3

3.160498+03 CM**3
2.204958+02 IM**3

5.59865E±03 IM**3
4.15813E+03 CM**3
4.607408+04 CM+*3
1.341368+04 C14**3
6.845638+04 CM**3
2.531728+05 CM*..3
1.108098+05 CM**3

5.842258+02 CM**3
4.07750E+01 CM.*3
1.55600E+02 IM**3
3.461683+02 CM**3

3.24248+4E2 CM**3

5.84225E+02 IM**3
4.077508+01 CM**3
1.S5800E+02 CM**3
3.46138E+02 CM**3
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5 51.24284E+02 CM**3

S 2 1 1 9.84225E+02 CM**3
2 3 4.07750E+S1 CM**3
3 4 1.55800E+02 CM**3
4 3 3.46183E+02 CM**3
5 5 1.24284E+52 CM**3

101 1 1 9.84225E+52 CM**3
2 3 4.07755E+0S1 CM**3
3 4 1.55800E+12 CM**3
4 3 3.46183E+S2 CM**3
5 5 5.32644E+01 CM**3

iii 1 9.84225E+02 CM**3
2 3 4.07750E+01 CM**3
3 4 1.55800E+02 CM**3
4 3 3.44183Et02 CM**3
5 5 5.32544Et01 CM4**3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS (G)

1 7.63963E+02 GM**3 3.05126E±03
2 1.68079E+53 CM**3 4.54146E+03
3 1.27522E+04 CM4**3 1.27289E+04
4 1L09060E+53 CM**3 2.94560E+03
5 2.72721E+05 CM4**3 2.15995E+06
6 4.40740E+04 CM**3 5.45351E+05
7 1.10809E+05 CM**3 1.10607E+05
8 6.84563E+04 CM4**3 S.83311E+04

*** ~BIASING TNFORM4ATION**

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

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

..... 0.01750 MINUTES WERE USED PROCESSING DATA.

VOLUME FRACTION OF FISSILK MATERIA•L IN TRE CORE= 6.03126E-02

START TYPE I WAS USED.

TWE NEUTRONS WERE STARTED WITW A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
tX= B.0339GE+0l -X=-8.0339GE+0l +Y= 8.G3390E+01 -Y=-8.03390E+81 +Z= 1.SG000E+01 -1=-1.00GI0E+Il

TEE FLAG TO START NEUTRONS IN TWE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER K5-I05*****WARNING, ONLY 336 INDEPENDENT STARTING POSITIONS WERE GENERATED.***

464 ADDITIONAL STARTING POINTS WERE PICKED FROM TWE INITAL DISTRIBUTION.

0.45383 MINUTES NERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.48000 MINUTES.

GENERATION
GENERATION K-EFFECTIVE

KEWO MESSAGE NUMBER K5-132
1 7.82588K-Cl

KENO MESSAGE BOMBER K5-132
2 8.20112K-Cl

KENO MESSAGE NUMBER KS-l32
3 8.31350E-0l
4 7.85323K-Cl
8 8.23855K-0l
8 7.58112K-Cl
7 8.45863K-Cl
8 7.81518K-Cl
9 7.77308K-Cl

10 8.032111K-0l
11 7.61307K-Cl
12 8.34185K-Il
13 7.68171K-0l
14 8.81627K-Il
15 8.43867K-Il
18 8.23382K-Il
17 7.81178K-Il
18 8.45103K-Il
19 7.78327K-Il
25 7.67787K-Il
21 8.11431K-Il
22 8.23114K-Il
23 7.58654K-Il
24 8.22415K-Il
25 8.05434K-Il
26 8.03987K-Il
27 7.94771K-Il
28 7.85637K-Il
29 8.16424K-Il
31 8.86667K-Il
31 7.60055E-Il
32 7.38283K-Il
33 7.672111K-Cl
34 7.73616K-Il
35 8.51868K-Cl
36 8.17863K-Il
37 8.15211K-Il
38 7.85383K-Cl

38 7.67882K-Cl
40 8.40521K-Cl
41 8.53727K-Cl
42 8.04652K-CS
43 8.28772K-Il
44 7.84712K-Cl
45 7.87886KE-Il
46 7.82687K-Cl
47 8.10586K-Il
48 8.36581K-Il
49 8.35148K-Cl
SI 8.07847K-Il
51 7.90965E-01
52 7.91821K-Il
53 8.58332K-Il
54 7.93312K-Il
55 8.46627K-Il
56 8.51713K-Il
57 7.83341K-Il
58 7.63313K-Il
59 7.77136K-Il
60 7.99289K-Il
61 8.41467K-Il

62 8.13266K-Il
63 8.18781K-Il
64 8.22399K-Il
65 8.11585K-Il
66 8.11330K-Il
67 8.35365K-Il
68 8.14892K-Il
69 7.95587K-Il
70 8.18935K-Il
71 7.74137K-Il
72 8.45116K-Il

NAC International

ELAPSED TIME
MINUTES

WARNING.... ONLY
5.06333K-Il

WARNING ... .ONLY
5.35500K-Il

WARNING ... .ONLY
5.64833K-Il
5.85900E-0l
6.24333K-IS
6.54500K-Il
6.84833K-0l
7.15800E-I1
7.45167K-Cl
7.75333K-Cl
8.04667K-Cl
8.35833E-Cl
8.661000-01
8.983500K-Cl
9.23667K-Il
9.53000K-Cl
9. 83167E-01
1.01250E+08
1.042676+00
1.07300E+00
1.10400E+00
1.134336+00
1.16450E+00
1.19467E+00
1.22583E+00
1.25608E+00
1.286176+00
1.31833E+00
1.34050E+00
1.377836+00
1.40883E+80
1.44100E+00
1.47117E+00
1. 50233K+I0
1.531506+00
1.56183E+00
1.59283E+00
1.62317E+00
1. 65333E+10
1. 68350E+00
1.712836+80
1.74400E+00
1.77500E+00
1.807176+00
1.83733E+00
1.86750E+00
1.816836+00
1.92711E+01
1.957176+00
1.98650E+00
2.815836+00
2.14700E+00
2.07617E+00
2.10733E+00
2.13667E+00
2.167836+00
2.19808E+10
2.228176+00
2.256336+00
2.287676+00
2.318836+00
2.14900E+00
2.30017E+00
2.41133E+10
2.44150E+00
2.47167E+00
2.501036+00
2.53117E+00
2.56050E+00
2.591676+00
2.62367E+00
2.653836+00

AVERAGE AVG K-6FF MATRIX
K-EFFECTIVE DEVIATION K-EFFECTIVE

700 INDEPENDENT FISSION POINTS WERE GENERATED
1.100000E+00 0.00000E+00 0.00000E+00

744 INDEPENDENT FISSION POINTS WERE GENKRATED
1.001000E+00 0.000O0K+00 0.l000E+I00

741 INDEPKNDENT FISSION POINTS WERK GENKRATED

8. 31350E-01
8.058337E-01
8.135096-01
7.99160K-Cl
8.084616-01
8.038046-01
8.00019E-01
8 .004186-01
7.960726-01
7.998836-Il
7.970006-01
8.023866-Il
8.05577K-Il
8.06849K-Il
8.05064K-Il
8.07566E-Il
8.05905K-Il
8.03788K-Il
8.04190E-Il
9.05138K-Il
8.02925K-Il
8.03811K-Il
8.03881K-Il
8.03885K-Il
8.03520K-Il
8.02833E-I1
6.029666-Il
8.05241K-Il
8.036836-Il
8. 01503K-Il
8.00396K-Il
7.99559K-Il
8.01145E-Il
8.01342E-0l
6. 014 52K-Il
0.01006K-Il
8. 00111E-01
8.01174K-Il
8.02522K-Il
8.02575E-Il
8.032146-Il
8.027746-01
8.02660E-Il
8. 02206K-Il
8.02392E-01
8 .03135E-Il
8.03816E-01
8.039006-01
8.03636E-01
8.034100-01
8.044776-01
8.042626-01
8.050626-01
8.05907E-01
8. 056796-01
8. 049226-01
6.044336-01
8.043446-01
8.049736-01
8.05112K-0l
8.053526-Il
8.057886-01
8.058806-01
9.05809E-01
8.062646-01
8.063956-01
8.062336-Il
6.064206-01
8.059526-01
8.06510E-Il

0.0110000+00
2.301376-02
1.42583E-02
1.75371E-02
1.64631E-02
1.422596-02
1.26048E-02
1.092346-02
1.056836-02
1.019206-02
9.65929E-03
1.03322E-02
1.00256E-02
9.368646-03
8.902486E-03
8.69537E-03
8.335086-03
8.138576-03
7.70882E-03
7.37444K-I3
7.35546E-03
7.068896-03
6.754936-03
6.467356-03
6.213976-03
6.009686-03
5.784356-03
6.02035E-03
6.014386-03
6.205936-03
6.10348E-03
5.968636-03
5.88817E-03
5.822436-03
5. 65471K-03
5.513466-03
5.43 66 0E-03
5.39739E-03
5.42712E-03
5.28997E-03
5.19875E-03
5.09255E-03
4.97401E-03
4.880816-03
4.77475E-03
4 .728586-03
4.67674E-03
4.57905E-03
4.49239E-03
4.40796E-03
4.45290E-03
4.37170E-03
4.36228E-03
4.363426-03
4.289446-03
4.27954E-03
4.232166-03
4.159506-03
4 .13653E-03
4.069306-03
4 .00930E-03
3.968186E-03
3. 90575E-03
3.84469E-03
3.812496-03
3.75656E-03
3.703586-03
3. 65349E-03
3.630426-03
3.62144E-03

0.0000E+100
0.01000E+00

0.00000E+00
5. 00000E6+00
8.00000E+00
0.00000E+00
0.001000E+00
0.00000E+00
0.00000EK+80
0.100000E+00
0.010000+00
0.00001E+O0
0.O01000E+00
0.100000E+00
0.001000E+00
0.000O0E+00
0.10000E+00
0.1001000+00
0.0000OE+00
0.1001060+00
O.00O00E+00
0.OI~0000+00
0.010000+00
0.010000E+00
0.00000CE+00
0.010060+00
0.010000E+00
0.08000E+00
0.001060+00
0.O000OOE+00
0.00000E+10
0.00000E+00
0.000006+00
1.00000E+00
0 .000006+00
O.001000E+00
O.0O0100E÷0
0. 0000 0E+00
0.000006+S00
0. 0000OE6+00
0.0000E6+00
0.O0O0OE+O0
0.000006+00
0.00000E+80
0.1001000+00
0.008006+00
0.0000K+l00
0.000100+00
0.100060+00
0.00000E+00
0.100000E+00
0.010000+00
0.00000EK+C0
0.000100+00
0.00000EK+00
1.000100+00
0.010000+00
0.00000E+00
8.00000E+00
0.000806+00
O.0O000E+00
0. 001000+00
0 .081060+00
0. 010000+00
0 .00000E+00
0.001000+00
0.001000+00
O0.00006E+00
0.0O000E+00

MATRIX 6-EFF
DEVIATION

0.001000E+00

0. 010000+00

0.001000E+00
0.010000E+00
O.0O00060E+O
0.01000E+100
I. 00000E+00
0.00000EK+00
0. 00000E+00
0.000006+00
0.010000E+00
0.00000E+00
O.00000E+00
0.001000+00
0.00000E+00
0.001000E+00
0.010000E+00
0.000006+00
0.00000E+00
0.00000EK+0l
0.00000E+00
0.00000E+01
0.010000E+O0
0.010000E+00
0.00000E+00
0.100000E+00
0.00000E+00
C.000010E+00
0.00000E+00
O.0I0000E+00
I0.000006+00
0.00000E+00
0.000010E+00
0.010000+100
0. 101000+00
0. 00000E+00
0.000006+00
0.010000E+00
O. 100000+00
0. 00000+100
0.08000E+00
0. 001000+00
I. 00000E+00
0.0000E+100
0. 00000E+80
0.000100+00
0. 00000E+00
0. 001000+00
0.00000E+00
0. 001000+O0
0.001000+O0
0. 001000+00
0. 001000+00
0. 001000+00
0. 001060+00
0. 001000+00
0. 00000E+00
0.00000E+00
0. 001000+00
0. 00000E+00
0. 001000+00
0.00000E+00
0. 00000E+00
0.010000E+00
0. 00000E+00
0. 010000+00
0.00000E+00
0. 000100+00
0.100000E+00
0. 001000+00
0.010000E+00
0. 001000+00 0
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73
74
75
76
77
78
78
80
81
82
83
84
85
86
87
88
88
90
81
82
83
84
85
86
97
988
88

100
101
102
103
104
105
106
107
108
108
110
I11
112
113
114
115
118
117
118
118
120
121
122
123
124
125
126
127
128
128
130
131
132
133
134
135
138
137
138
138
140
141
142
143
144
145
146
147
148
148
150
151
152
153
154
155
156
157
108
155
180
282
262
183
184
1655
166
167

7. 67445E-01
8. 70584E-01
8.94342E-01
7.88294E-01
8.072339E-01
8.279889E-01
8.03489E-01
7.63271E-01
7.635810-01
7.7 13800-01
7.87178E-01
7.96479E-01
8.330680-01
7.88310E-01
7.734233E-01
8.190280-01
6. 064 730-01
8.340380-01
8. 034 19E-01
6. 3129850-01
8. 0505 4E-81
7. 8075 6E-01
8. 2152 40-01
7. 8670 1E-01
8. 3 0305E-01
7. 78165E0-01
8.656988E-01
7. 89119E-01
7.71266E-01
7.4237985E-01
7. 8454 60-81
7.831850-83
8.38004E-01
8.08654 30-81
8. 18463E-01
8. 0120 60-01
7. 778982E-01
7.64248E-81
7. 834 89E-01
7.856800-01
8. 3445 4E-01
8.143258E0-01
8. 121180-03
8.136520-01
8. 1664 6E-01
7. 758 650-01
8.030630-01
8.054840-01
8.51749E-01
8. 498198 -01
8.51834E-01
8.182760-01
7.728260-01
7. 774 070-01
8. 48435E0-81
8. 144 18E-01
7.588840-01
7.630400-01
7.734470-01
8.01353E-01
8. 130660-01
8.343730-01
8.106500-01
7.70361E-01
7. 784110-01
8.087040-81
7.67183E-01
7.808810-01
8.368330-01
7.867050-01
7.61538E-81
7.81743E-01
6.047000-01
7.835233E-01
7. 83499E8-01
5.13337E-01
8.407770-01
8.575780-01
8.014740-01
7.88781E-01
8.332128E-01
8.037340-01
8.62734E-01
8. 43748E0-01
8.423898E8-01
8.37336E-01
8.313130-01
8.320700-01
8.473740-01
7.73563E-01
8.2384 38E-01
7. 84 095E-01
7.79884 4E-01
6.107610-01
8.59358E-01

3.685000+08
3.71433E+00
2.745330+00
3. 774 67E+00
3.60483E+00
2.834170+00
3.864330+00
3.894670+00
3.825670±00
3.98560 00+00
3.98617E+00
3. 01733E+00
3.04650E+00
3.07683E+00
3.18700E+00
3.138170+00
3.16817E+00
3.187670+00
3.238670+00
3.235 800E+00
3.29183E83+00
3.331170+88
3.35233E+00
3.38350E+80
3. 4138 30+80
3.44300E+00
3. 471330+00
3. 50 15 0+00
3. 5332670+80
3. 5638 30+00
3.594800E+80
3.635170+00
3.65350E+00
3.683670+00
3. 714000E+00
3. 7450 0E+00
3. 77 617E+00
3. 8863 30+00
3.83 667E+00
3.86767E+00
3.6869000E+00
3.927170+00
3.85750E080
3.88767E080
4.815170+00
4.84717E+00
4.077330+00
4.106670+80
4.136830+00
4.166170+00
4.18633E+00
4.336500+00
4.356830+00
4.387830+00
4.31817E+800
4.348330+00
4.37850E+00
4.40867E+00
4.43883E+00
4.4 6817E+80
4 .488330+00
4.538500+80
4.56067E+00
4.58183E+00
4 .633000+00
4.653170+00
4 .68333E+00
4.714500E+00
4.744670+80
4.77483E+00
4 .805170+80
4 .835330±00
4.865500+00
4.885670+00
4 .926000+00
4.856170+00
4.88733E+00
5.016500+00
5. 046830+00
5.07700E+00
5. 106330+00
5.136500+00
5.16583E+00
5.186000+00
5.325330+00
5.354670+00
5.23848 3E+00
5.314170+00
5.343330+00
5.37450E+00
5. 404 67E+00
5.435000+00
5 .457000+00
5.4987 170+00
5. 5365 0E0+0

8.058600-01
8.06858E-01
8. 0805 60-01
8.077880-01
8. 07782E-01
8.080480-01
8.079888E-01
8. 074 150-81
8.068600-01
8. 064170-01
8.061780-01
8.06051E-01
8. 0638 6E-01
8.061710-01
8.05786E-01
8. 05984 0-01
8.05869E-01
8. 0617 4E-01
8.061430-01
6.8.6423 3-01
8.064080-01
8.861380-01
8.063850-01
8.060860-01
8.063400-01
6.060470-01
8.066630-01
8.064830-01
8.061370-01
8. 0549830-01
8.053860-01
8. 050 69E-81
8.053890-01
8. 054800E-01
8. 05534E-01
8.05483E-81
8. 052350-01
8.048560-01
8. 046600-01
8.045780-01
8. 04 84 8-01
8.04832E-01
8.04885E-01
8.05063E-01
8.051630-01
8. 048100-01
8. 048985E-01
8.048800E-81
8.05283E-01
8.05658E-01
8. 0604 1E-01
6. 06149E0-01
8.05878E-01
8.056480-01
8.05881E-81
8.060580-01
8.056860-01
8.055100-01
8.053610-01
8.053300-01
8.053800-01
8.05435E-01
8.054740-01
8.052130-01
8.050310-01
8.050480-01
8.047710-01
8.04599E-01
8.048310-81
8.047010-01
8.045370-01
8. 0444 7E-01
8. 04 449E-01
8.04373E-01
6.043380-01
8.04384E-01
8.045330-01
8.08489800-01
8.04867E-01
6.047670-01
6.048480-01
6. 0403 30-01
68.53110-01
8.05561E-01
8.0568302-01
8. 0584 00-01
8.061010-01
6.063030-01
6. 064 610-01
8.063550-01
8.06383E-01
8.06255E-01
8.060830-01
8.06123E-01
8. 0644 4E-01

3.613330-03
3.673040-03
3. 8154 7E-83
3.773030-03
3.73338E-03
3.68369E-03
3.635030-03
3.63364E-03
3. 630000-03
3.611660-03
3.574680-03
3.533610-03
3.505130-03
3.469882-03
3.45034E-03
3.41345E-03
3.374130-03
3. 34187E-03
3.304350-03
3.37836E-03
3.343060-03
3.231871E-03
3. 189830E-03
3. 16197E-03
3. 13879E0-03
3.1187 6E-03
3.148080-03
3.130830-03
3. 10896 6-03
3.14387E-03
3. 1185 00-03
3.085370-03
3.08180E-03
3.053040-03
3.03580E-03
2.99740E-03
3.88044E-03
3.87700E-03
3.956070-03
2.9830210-03
3.81614E-03
2.88130E-03
3.8 6631E-03
2.841750-03
3.816730-03
3. 80572E-03
3.78168E-03
3.758101-03
3.762383-03
3.76413E-03
2.767610-03
2. 74 6970-03
2.73788E-03
2.725500-03
2. 725190-03
2.704310-03
2.70853E-03
2.683080-03
3.6583670-03
3.66313E-03
2.643380-03
2.63727E-03
2.60774E-03
3.601440-03
2.58816E-03
3. 57 019E-03
2.566380-03
2. 5514 50-03
2.54558E-03
3.530650-03
3.51801E-03
2.50164E-03
3.46428E-03
3.46813E-03
2.455380-03
3.43803E-03
3.436060-03
3.444860-03
3.4238 61E-03
3. 414 46E-03
2.405350-03
3.369430-03
3.403610-83
3. 400860-03
3.387550-03
3.386130-03
3.37634E-03
3.36343E-03
3.362740-03
3.35681E-03
3. 34 6270-03
3.33580E-03
3.33708E-03
3.31303E-03
2.321480-03

0.0808000+00
0.00000E+00
0.00000E+08
0.00000E+00
0.000000+08
0.8000800+00
0.000000+00
0.000080+80
0.00000E+00
0.000080+00
0.00000E+800
0.00000E+00
0.00000E+00
0. 000000+00
0.00000E+00
0. 00000E+00
0. 00000E+00
8. 00000E+00
0. 00000E+00
0. 00000E+00
0.000000+00
0.080000E+00
0. 000000+00
8.000800E+08
0.000000+08
0.000000+00
0.000080+00
0.000000+00
0.00000E+00
0.000080+00
0.000800E+00
0.000080+00
0.000080E+00
0.000080+00
0.000080E+00
0.00000E+00
0.000080+00
0.000080E+00
0.00000E+00
0.000000+00
0.000080E+00
0. 00000E+00
0.000800E+00
0. 00000E+00
0.00000E+00
8. 008000E+00
0.00000E+00
0.800000E+00
0. 00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0. 00000E+00
0. 00000E+00
0.008000E+00
0. 00000E+00
0.008000E+00
0. 00000E+00
0. 000000+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0.000000+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 000800E+00
0.000000+00
0. 00000E+00
0.000000+00
0. 00000E+00
0. 00000E+00
0.000800E+00
0. 00000E+00
0.000000+00
0.00000E+00
0. 000000+00
0.000800E+00
0.00000E+00
0.000000+00
0.080000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.000000+00
0.000000+00
0. 000080E+00
0.000000+00
0.008000+800
0.000000+00
0. 00000E+00
0. 00000E+800
0. 00000E+00
0.000000+00

8.008000E+08
0.000000+00
0.00000E+00
0. 00000E+00
0.008000E+00
0. 000000+00
0. 000000+00
0. 000800+00
0.000000+00
0.,000000+00

8.00000E+08
8.00000E+00
8.080000E+08
0.00000E+00
80.0000E+00
0.00000E+00
0.080000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.0O00000+00
0.008080+00
0.00000E+00
0.000000+00
8.000800E+08
0.000000+00
8.000000+08
0.000000+08
8.000000+00
8.000000+08
0.000000+00
0.O80000E+00
0.000000+00
0.080000E+00
0.000000+00
0.080000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.880000E+00
0.000000+00
0.000000±00
0.000000+00
0.000000+00
0.000000+800
0.000000+00
0.000080E+00
0.000000+00
0.008080E+800
0.000000+80
0.000000+00
0.000000+08
0. 00000E+00
0.000080E+00
0.000000+00
0.000080E+00
0.000000+800
0. 000000+00
0.000000+00
0.000000+00
0.008000E+00
0.000000+00
0.008000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000080E+00
0. 000000+00
0.000080+00
0.000000+00
0. 00000E+00
0.000000+00
0. 000000+00
0.000080E+00
0. 00000E+00
0. 000000+00
0. 000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+08
0.000000+00
0.000000+00
0.000800E+000
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168 8.695150-01 5.555830+00 8.06824E-01 2.338530-OS 0.000000+00 0.000000+00 •
169 8.350610-01 5.586000+00 8.06993E-01 2.330630-03 0.000000+00 0.000000+00
170 8.070520-01 5.616170+00 8.06994E-01 2.310720-03 0.000000+00 0.00000E+000
171 7.74453E-01 5.646330+00 8,088010-01 2.311000-03 0.000000+00 0.000000+00
172 8.825500-01 5.674830+00 8,072470-01 2.340180-03 0.000000+00 0.000000+00
173 8.166790-01 0.705000+00 8.073020-01 2.327110-03 0.000000+00 0.000000+00
174 8.421970-01 5.73333E00tO 8.075050-01 2.322420-03 0.000000+00 0.000000+00
175 7.448030-01 5.76450E+00 8.07143E-01 2.33717E-03 0.00000E+00 O.00000E+00
176 7.766230-01 5.79567E+00 8.06967E-01 2.330310-03 0.000000+00 0.000000+00
177 8.15792E-01 5.026670+00 8.070180-01 2.317510-03 0.000000+00 0.00000E+00
178 8.054640-01 5.856000+00 8.070090-01 2.304320-03 0.000000+00 0.000000+00
178 8.044210-01 5.886170+00 8.069840-01 2.281310-03 0.000000+00 0.000000+00
180 8.404470-01 8.816500+00 8.071820-01 2.286140-03 0.000000+00 0.000000+00
181 8.467280-01 5.94667E+00 8.074030-01 2.284040-03 0.000000+00 0.000000+00
182 8.003250-01 5.976830+00 8.073970-01 2.271320-03 0.000000+00 0.000000+00
183 8.240800-01 6.006170+00 8.074830-01 2.260760-03 0.000000+00 0.000000+00
184 7.838840-01 8.038170+00 8.073630-01 2.282040-03 0.000000+00 0.000000+00
185 8.0849880-01 6.068330+00 8.873690-01 2.238710-03 0.000000+00 0.000000+00
186 8.168510-01 6.007670+00 8.074200-01 2.228080-03 0.000000+00 0.000000+00
187 8.352560-01 8.127000+00 8.075700-01 2.221100-03 0.000000+00 0.000000+00
188 7.882560-01 8.157170+00 8.075250-01 2.208580-03 0.000000+00 0.000000+00
188 7.748830-01 6.187330+00 8.073510-01 2.204650-03 0.000000+00 0.000000+00
190 8.108150-01 6.217670+00 8.073680-01 2.192970-03 0.000000+00 0.000000+00
181 8.386680-01 6.246830+00 8.075150-01 2.187610-03 0.000000+00 0.000000+00
182 7.781450-01 6.277170+00 8.073700-01 2.182330-03 0.000000+00 0.000000+00
183 7.814360-01 6.306330+00 8.072860-01 2.172480-03 0.000000+00 0.000000+00
184 7.717560-01 6.335670+00 8.071010-01 2.168040-03 0.000000+00 0.000000+00
195 7.801350-01 6.365830+00 8.068930-01 2.160500-03 0.000000+00 0.000000+00
198 8.365340-01 8.385170+00 8.071450-01 2.154730-03 0.000000+00 0.000000+00
187 7.781260-01 6.426330+00 8.069960-01 2.148810-03 0.000000+00 0.000000+00
198 8.210920-01 6.456500+00 8.070680-01 2.129030-03 0.000000+00 0.000000+00
199 8.067800-01 6.486670+00 8.070660-01 2.128140-03 0.000000+00 0.000000+00
200 7.934710-01 6.517830+00 8.069980-01 2.118480-03 0.000000+00 0.000000+00
201 8.250680-01 6.547170+00 8.070890-01 2.108760-03 0.000000+00 0.000000+00
202 7.797740-01 6.577330+00 8.069520-01 2.103620-03 0.000000+00 0.000000+00
203 7.993310-01 6.607500+00 8.069140-01 2.093470-03 0.000000+00 0.000000+00
204 8.003860-01 6.839670+00 8.068820-01 2.083340-03 0.000000+00 0.000000+00
205 8.003880-01 6.660830+00 8.068500-01 2.073290-03 0.000000+00 0.000000+00
206 7.938010-01 6.701000+00 8.067860-01 2.064100-03 0.000000+00 0.000000+00

RENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

0

0
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LIFETIME = 9.98934E-05 + OR - 3.46130E-07 GENERATION TIME = 4.27633E-05 +
NU SAR = 2.42064E+00 + OR - 2.24711E-05 AVERAGE FISSION GROUP = 2.34293E+01 +

ENERGY(EV) OF TNE AVERAGE LETHARGY CAUSING FISSION = 7.08986E-82 +-

NO. O~ 3NLTLAL
GE NE 8

SKI

7

7

RAT IONS AVERAGE 87 PER CENT
IPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

3 0.80666 + OR - 0.00207 0.80458 TO 0.80874

4 0.80677 + OR - 0.00208 0.80469 TO 0.60885

5 0.80669 + OR - 0.00209 0.80480 TO 0.80877

6 0.80694 +- OR - 0.00208 0.80486 TO 0.80902

7 0.80674 + OR - 0.00208 0.80466 TO 1.80883

8 0.80688 + OR - 0.00209 0.80479 TO 0.80817

9 0.80703 + OR - 0.00209 0.80493 TO 0.80912

.0 0.80705 + OR - 0.00211 0.80484 TO 0.80815

I1 0.80728 + OR - 0.00210 0.80518 TO 0.80938

12 0.80714 -4 OR - 1.00211 0.80503 TO 0.80821

.7 0.80692 -+ OR - 0.00212 0.80480 TO 0.80904

22 0.80698 + OR - 0.00215 0.80481 TO 0.80912

27 0.80724 + OR - 0.00219 0.80505 TO 0.08043

32 0.80770 -4 OR - 0.00217 0.80553 TO .080987

37 0.80709 + OR - 0.00220 0.80588 TO 0.81009

42 0.80781 + OR - 0.00222 0.80559 TO 0.81003

47 0.80803 + OR - 0.00228 0.80570 TO 0.81031

52 0.80780 + OR - 0.00233 0.80505 TO 0.81022

57 0.80719 +i OR - 0.00230 0.80485 TO 0.80914

62 0.80748 + OR - 0.00238 0.80509 TO 0.80987

67 0.80703 + OR - 0.00246 0.80457 TO 0.80940

'2 0.80693 + OR - 0.00212 0.80441 TO 0.80945

'7 0.80621 + ON - 0.00245 0.80370 TO 0.80866

82 0.80702 + OR - 0.00248 0.80454 TO 0.80951

87 0.80750 + OR - 0.00250 0.80495 TO 0.81005

92 0.80707 + OR - 0.00265 0.80443 TO 0.80972

90 PER CENT
CONFIDENCE INTERVAL

0.80212 TO 0.81081

0.80281 TO 0.81093

0.80251 TO 0.81086

0.80277 TO 0.81110

0.80258 TO 0.81091

0.80270 TO 0.81108

0.80284 TO 0.81122

0.80283 TO 0.81126

0.80307 TO 0.81149

0.80292 TO 0.81138

0.80268 TO 0.81118

0.80286 TO 0.81127

0.80286 TO 0.81182

0.80335 TO 0.81204

0.80349 TO 0.91229

0.80337 TO 0.81228

0.80348 TO 0.812588

0.00322 TO 0.81255

0.80200 TO 0.81189

0.80270 TO 0.91226

0.80211 TO 0.81185

0.80189 TO 0.81197

0.80130 TO 0.01111

0.80206 TO 0.81199

0.80240 TO 0.81260

0.80178 TO 0.81237

OR - 1.65576E-07
OR - 8.34 937E-03
OR - 4.92764E-04

89 PER CENT
CONFIDENCE INTERVAL

0.80045 TO 0.81288

0.80054 TO 0.81301

0.80042 TO 0.81295

0.80069 TO 0.81316

0.80049 TO 0.812899

0.80061 TO 0.81314

0.80074 TO 0.81331

0.80073 TO 0.81336

0.80097 TO 0.81319

0.80081 TO 0.81347

0.80056 TO 0.81328

0.80051 TO 0.81342

0.80087 TO 0.81382

0.80118 TO 0.81421

0.80130 TO 0.81448

0.80115 TO 0.81448

0.80120 TO 0.81486

0.80089 TO 0.81488

0.80015 TO 0.81424

0.80031 TO 0.81485

0.79965 TO 0.81441

0.79937 TO 0.81449

0.79881 TO 0.91357

0.79958 TO 0.81447

0.79981 TO 0.81515

0.79913 TO 0.81501

NUMBER OF
HISTORIES

162400

181600

1080900

180000

1582O00

118400

157600

156800

156000

115200

151200

147200

143200

139200

135200

131200

127200

123200

119200

115200

111200

107200

103200

99200

85200

91200
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NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K(-EFFECTIVE

97

102

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

182

187

152

197

202

0.80717

0.80803

0. 80811

0. 80937

0. 808 88

0. 80840

0. 808 04

0. 80952

0. 81024

0.81135

8.81307

0. 81238

0. 80 980

0. 8 0872

0. 80823

0. 804 48

0.80538

0. 80220

0.789915

0. 79888

0.80223

0.795848

+ OR

+ OR

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR

+ OR

+ OR

+ OR-

+ 08

+ OR

+ OR-

+ OR-

+ OR

+ OR

+ OR-

+ OR-

+ OR-

+ OR-

+ OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00274 0.80443 TO 0.80891

-0.00270 0.80532 TO 0.81073

- 0.00280 0.80531 TO 0.81091

- 0.00288 0.80648 TO 0.81225

- 0.00302 0.80586 TO 0.81191

- 0.00310 0.80530 TO 0.81149

- 0.00315 0.80488 TO 0.81118

- 0.00324 0.88628 TO 0.81276

-0.00339 0.80685 TO 0.81383

-0.00352 0.80783 TO 0.81488

-0.00372 0.80935 TO 0.81878

-8.00391 0.80848 TO 0.81631

-0.00405 0.80585 TO 0.81395

-0.00430 0.80442 TO 0.81301

-0.00454 0.88369 TO 0.81277

-0.00410 0.80038 TO 0.80858

-0.00397 0.80141 TO 0.80938

- 0.00418 0.79802 TO 0.80838

- 0.00402 0.79453 TO 0.80377

- 0.00496 0.79391 TO 0.80382

- 0.00466 0.79757 TO 0.80890

- 0.00158 0.79690 TO 0.80005

95 PER CENT
CONFIDENCE INTERVAL

0.80169 TO 0.81268

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 0.81800

0.80013 TO 0.81731

0.79916 TO 0.81730

0.79628 TO 0.81269

0.79744 TO 0.81334

0.79384 TO 0.81056

0.78992 TO 0.80838

0.78895 TO 0.80877

0.79291 TO 0.81156

0.79532 TO 0.80153

99 PER CENT
CONFIDENCE INTERVAL

0.79895 TO 0.81540

0.79992 TO 0.81614

0.79971 TO 0.81652

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 0.82413

0.79775 TO 0.82205

0.79583 TO 0.82160

0.79462 TO 0.82184

0.79217 TO 0.81679

0.79349 TO 0.81731

0.78968 TO 0.81474

0.78530 TO 0.81300

0.78400 TO 0.81373

0.78824 TO 0.81622

0.79374 TO 0.80321

NUMBE0R OF
HISTORIES

8720OS

83200

79200

75200

71200

67200

63200

5920S

55200

51200

4 7200S

43200

39200

35200

31200

27200

23200

19200

15200

11200

7200

3200 0
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O PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.

THE LINE REPRESENTS K-EFF = 0.8067 + OR - 0.5521 WHICH OCCURS FOR 206 GENERATIONS RUN.

0. 7853 0. 7965 0. 8077

5+ I I

II
I I *I

i0 +I I**
I I

10 I * II
I I I *I I

I II*

I I * I I

15 I * i
I I I

5 * I

20 I*
II * [

20 I * I
5 * I

II * I
25 +I * I

II * I
I0 I * I

5 * I
II * I

5 I II

30 I *
III I 5

I * I

II * I
5 I *I I

35 5 * I I

II *I I

I5 * II
I * I I

40 I ** I
5 * II

45+I * II

SI * II
5 * II

50+ * 5

I5I3 II

5 * I
65+ II

I S*

655+ I * I
SI I
SI II

I I* 1 I

I I * 1

70 + I * 1 I
II * 1 I

I I*1 I
II *1 I
II *

750+ I I I
II j*

II 1*
II * '
II I I

80 + I 1* 5

II I
II * I

J5- I *I I

II I
75+I *I

iI * I
90 I I10 I *J I
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SI * 0
SI * I

I 0
95 + I I

0 *1 I

II 0
SI *

100 + I *
I *1 I

[ * I
i I * II
I I * II

105 + I I I
[I * I I
I * I I
SI I I

O IT
110 + 0 * I

SI * If
I I * II

0 II
[ * I~

115 + I * jI
E * I~
I I * I~
I * I~

120 + I * I~
I * I~

J * I

O I

125 + I *1 I
] I * I~
I I *1 I
I I *1 I
]I I I

130 + I * II
I * II

JI *l I

J I * I~
135 + I * I

] I * I~

II * II
] I * I~
]I * IT

140 + I * II
J I * II
II * IT
SI * II
I * I

145 + I * I
I * I
II I

O I
[I * I

150 + I * I
O * II
O II
O II
O JI

155 + II II
O * I I

II *11
II * 1 I
II * ] I

060 + I *V I
II *1 0
II *V I
II * I T
JI *1 I

105 I *1 I
O *1 I

I V I*

170 + 0 V

0 I * 0

O I' *

175 + I I *

O I'
O I* I

O I' I
O I' 0

I O I'
O I*

185 + 0 I '
O I' 0
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190 +

195 +

200 +

205 +

I I1* I
II * I

I I' I

I I* I
II * I

I I* I
I I* I
I I* I
I I* I
I I* I
I 1* I
I 1* I

I I* I

I * I

I * I

I * I
I * I
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.

THE LINE REPRESENTS K-EFF = O.8S67 + OR - SOS021 WNICN OCCURS FOR 3 GENERATIONS SKIPPED.

0. 7947 0. 8039 0. 8131

5+ I I
5+I V I

5 * I
II I' I
II 1* I

50 I 1* I

SI 1* I
]I * I
JI 1* I
II * I

15 + I 1* I
II I

II V I

II 1* I
20 + I 1* I

II V I
II 1* I
[I [* I
iI 1* I

25 + I V I
II 1* I
SI 1 * I
iI 1 * I
[I 1 * I

30 + I I*
[I 1* I

I I * I
I I * I

I I~ *
35 + I I* I

3 I * I
I I * I

i ~I *
] ~I *

40 + II *
]II * I

I I * I
I I * I

III * 5
45 + I I* 5

i ~I * I
I ~I * I
I I * I
I I * I

500+ I I* 5

I1I * I

II I* I

I I * I
550+ I I* I

iI 1* 1

II 1* 5
iI I* I

I I * I
60 + I I* 5

SI I*
SI 1* I
II 1* I
II 1* I

65 + I V* I
I 1 * I

]I V* I
II V* I
]I i* I

70 + I 1* I
]I I* I
II i' I
iI 1' * 5

II * I
75 + I I I

iI *1 I
II *I I

O *1I I
II *1I I

900+ 5 *1 I
iI * I
II 1" I

S I* I
O 1 * I

85 + I I' I
SI I * I
SI I * I
1I i * I
SI i1* I

90 + I I * I
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95 +

100 +

105 +

110 +

115 +
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140 +
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NCInentoa

August 2015
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190 +

195 +

200 +

II

II
I I

II

II

0I

II

I

I I * I

• I
*

0
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GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0004 2.86476E-04 5.9283

2 0.0016 1.31520K-S3 1.6881

3 0.0020 1.6518GE-03 1.3890

4 0.0012 9.43977E-04 1.6759

8 0.0016 1.30055E-03 1.4876

6 0.0022 1.73728E-03 1.1893

7 0.0022 1.73932E-03 1.2733

8 0.0021 1.70173E-03 1.67599

9 0.0028 2.29548E-03 2.1818

10 0.0082 4.98683E-53 2.0026

11 0.0130 1.94472E-52 1.7834

12 0.0178 1.43956K-S2 1.7857

13 0.0173 1.38667K-I2 1.8848

14 0.0147 1.18675K-I2 1.8872

19 0.0028 2.27686E-53 3.6089

16 0.0019 1.07152E-03 4.8306

17 9.0031 2.48854E-03 4.8242

18 0.0041 3.32845K-O3 5.0847

19 9.0048 3.86190K-03 4.1248

29 0.0218 1.76250E-02 1.8483

21 0.0122 9.81387K-S3 2.8332

22 0.0281 2.36442K-S2 1.8314

23 9.1071 8.63764E-02 9.9858

24 0.2203 1.77688E-S1 0.8344

25 0.1878 1.51351E-01 0.6828

28 0.2344 1.89104E-01 0.8734

27 0.0994 0.88912E-02 1.0923

SYSTEM TOTAL =8.06665K-01 0.2967

ELAPSED TIME 6.70283 MINUTES

RANDOM NUMSER= 8280304629D2

ABSORPTIONS PERCENT
DEVIATION

1.52136E-03 2.1427

3.28436E-03 0.68988

1.02449E-03 9.8893

1.32299E-94 1.2734

8.62508E-04 1.0596

1.59844E-03 0.8216

1.82219K-S3 9.7880

1.95710K-S3 1.0360

2.68646E-93 1.1910

5.54078K-53 1.16900

1.91338E-02 1.2292

1.226520-92 1.3689

1.479710-92 1.3820

1.708890-92 1.1396

7.05768E-93 1.3904

4.446404-93 1.9434

3.13351E-93 2.2078

3.32257E-03 2.6860

5.22856E-03 1.7409

2.19269E-02 1.0219

9.93820E-03 1.4733

2.35717E-02 0.9707

1.02873K-Il 0.4780

2.22769K-0l 0.3016

1.94392E-01 0.2872

2.42944E-01 0.2717

8.53098E-02 0.5363

1.00203E+00 0.0566

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.000000+00 0.0000

0.OOOOOE+0I 0.0000

S.OOOOOE+00 0.0000

0.OOOOOE+00 0.09000

0.OOOOOE+00 0.0000

0.900000E+00 0.0000

0.OOOOOE+00 0.0000

O.O00000E+00 0.0000

O.00000E+00 0.0000

I.OO0OIK+00 0.0000

0.OO0O0E+00 0.0000

0.OOOOOE+00 0.0009

0.OOO00E+00 0.0000

0.OOOOOE+00 0.0000

0.O00O0E+00 0.09000

0.00000E+00 0.0000

0.00000E+00 9.0000

0.OOOOOE+00 0.0000

0.900000E+00 9.0000

0.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.OO0OOE+00 0.0000

0.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.OIOOIK+00 0.0000

0.IIO0OE+00 0.0000

0.OOO00E+00 0.90000
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0
0.7335 TO 0.7476
0.7476 TO 0.7617
0.7617 TO 0.7759
0.7759 TO 0.7900
0.7900 TO 0.0042
0.8042 TO 0.8183
0.8183 TO 0.8324
0.8324 TO 0.8466
0.8468 TO 0.8607
0.8607 TO 0.8749
0.8749 TO 0.8890
0.6890 TO 0.9032

0.7335 TO 0.7476
0.7476 TO 0.7617
0.7617 TO 0.7709
0.7759 TO 0.7800
0.7900 TO 0.8042
0.8042 TO 0.8183
0.8183 TO 0.8324
0.8324 TO 0.8466
0.8468 TO 0.8607
0.8607 TO 0.8749
0.8749 TO 0.8890
0.8890 TO 0.9032

0.7335 TO 0.7478
0.7476 TO 0.7817
0.7617 TO 0.7769
0.7759 TO 0.7900
0.7900 TO 0.8042
0.8042 TO 0.9183
0.8183 TO 0.8324
0.8324 TO 0.8466
0.8498 TO 0.8697
0.9607 TO 0.9749
0.9749 TO 0.8890
0.8890 TO 0.9032

0.7335 TO 0.7476
0.7476 TO 9.7817
0.7617 TO 0.7759
0.7759 TO 0.7900
0.7900 TO 9.9942
0.9042 TO 0.0183
0.8193 TO 0.8324
0.8324 TO 0.8466
0.8466 TO 9.8607
0.8607 TO 0.8749
0.8749 TO 0.8690
0.8890 TO 0.9032

FREQUENCY FOR GENERATIONS 4 TO 206

FREQUENCY FOE GENERATIONS 55 TO 206

FREUENY*FR*GNERTIOS 15*T*20

FREQUENC*FOR*GENRATIONS*56*TO*20

CONGRATULATIONS! YOU RAVE SUCCESSFULLY TRAVERSED THE FERILOUS FATH THROUGH KENO V IN 6.70283 MINUTES

0
NAC International 6.6.3-36



NAO-LWT Cask SAR August 2015
Revision 44

S 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 "35 U

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:09:37)
MODULE CSAS25 WILL SE CALLED

LWOT NFBR DESIGN U309-AiL FUEL 93 N/U U230 PLATES IN CLOSE & PLATES 9 FULL PITCH

'NIN BASRET PLATE
27OROUPNDF4 LATTICECELL
URANIUM 1 DEN=3.9912 9.3900 293 92239 94. 92239 9. END
O 1 DEN=3.990 0.0542 293 END
AL 1 DEN=3.990 0.6499 293 END
AL 2 1.0 293.9 END
N20 3 1.900 293.0 END
AL 4 1.0 291.9 END

11394 5 1.9 293.0 END
99 9 1.9 293.9 END
N20 7 1.OE-20 293.0 END
N20 9 1.OE-20 293.0 END
END COMP
SYHMISIABCELL 0.4572 0.053 1 3 0.127 2 END

READ PARAM RUN=YES PLT=YES RND=2 OEN=206 NPG=900 END PARAM
READ GEOM
UNIT 1
COM= 'AL PLATE CELL'
CUSOID 2 1 2P3.1250 290.127 2910.0
UNIT 2
COM='NFBR FUEL PLATE CELL 1'
CUBOID 1 1 2P2.9900 290.0295 2910.0

CUBOID 2 1 2P3.1250 290.0935 2P10.0
CUBOID 3 1 2P3.1250 290.2299 2910.0
UNIT 3
COM='NFBR FUEL PLATE CELL 2'
CUBDID 1 1 292.9900 290.0295 2910.0
CUBOID 2 1 293.1250 290.0935 2910.0
CUBOID 3 1 293.1290 290.2299 2910.0
UNIT 4
COM='HFOR FUEL PLATE CELL 3'
CUBOID 1 1 292.9900 290.0295 2910.0

CUBOID 2 1 293.1250 290.0935 2910.0
CUBOID 3 1 293.1200 290.2299 2910.0
UNIT 5
COM='NFBR FUEL PLATE CELL 4'
CUBOID 1 1 292.9900 290.0295 2910.0

CUBOID 2 1 293.1350 290.0935 2910.0

CUBOID 3 1 293.1250 290.2299 2910.0

UICOM="NFBR FUEL PLATE CELL 9'

CUBOID 1 1 292.9900 290.0295 2950.0
CUBOID 2 1 293.5250 290.0939 2910.0
CUBOID 3 1 293.1250 290.2299 2910.0
UNIT 7
COM4='HFSR FUEL PLATE CELL 9'
CUBOID 1 1 292.9900 290.0290 2910.0
CUBOID 2 1 293.1250 290.0930 2950.0
CUBOID 3 1 293.1250 290.2299 2910.0
UNIT 9
COM='HFBR FUEL PLATE CELL 7'
CUBOID 1 1 292.9900 290.0295 2910.0
CUBUID 2 1 293.1250 290.0935 2910.0
CUBOID 3 1 293.5250 290.2299 2910.0
UNIT 91
009USD 2 1 290.2375 294.1 2910.0
UNIT 93
10USOD 2 1 290.2375 294.1 2910.0
UNIT 90
COM= 'NF9R FUEL ARR.AY 20 pLATES ON 5/19 ON. WEB CENTER'
ARRAY 1 -3.1250 -4.3999 -10.0
CUSOID 3 1 294.3999 294.3999 2910.0
HOLE 91 -4.1312 0.0 0.0
HOLE 93 4.1312 0.0 0.D

REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 91
COM='HFBR FUEL ARRAY 20 PLATES ON 5/19 IN. WEB RIGHT'
ARRAY 1 -3.89030 -4.3988 -10.0
CUBOID 3 1 294.3999 294.3999 2910.0
HOLE 91 -4.1312 0.0 0.0
HOLE 93 4.1312 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 92
COM='HFBR FUEL ARRAY 20 PLATES IN 5/19 IN. WEB LEFT'
ARRAY 1 -2.3565 -4.3999 -10.0
CUBOID 3 1 294.3909 194.3988 2910.0
HOLE 91 -4.1312 0.0 0.0
HOLE 93 4.1312 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 10
COI= 'FHFR FUEL ARRAY MOTH RAIF OF 1/4 PLATO ON RIGHT - TOP STACE'
ARRAY 1 -2.3995 -4.3990 -10.0
CUBOID 3 1 294.3999 294.3999 2910.0
HOLE 91 -4.1312 0.0 0.05 HOLE 93 4.1312 0.0 0.0
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REPLICATE 5 1 0.3048 5R0.0 1

UNIT 1010
CON= 'NFBR FUEL ARRAY NITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
ARRAy 1 -2.3565 -4.3688 -10.0
CUBOID 3 1 2P4.3688 2P4.3688 2510.5
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.0 0.0
REPLICATE 5 1 0.3048 5RO.0 1
UNIT 11
COM='NFBR FUEL NITH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK'
ARRAY 1 -3.8935 -4.3688 -10.0
CUBOID 3 1 2P4.3688 2P4.3688 2P10.0
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.0 0.0
REPLICATE 5 1 0.0 0.3048 480.0 1
UNIT 111
COM4'H 'F8R FUEL ARRAY NITH HALF OF 1/4 IN. PLATE ON LEFT - HOTTOM STACK'
AR•RAY 1 -3. 8935 -4 .3688 -10.0O
CUBOID 3 1 2P4.3688 2P4.3888 2P10.0
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.0 0.0
REPLICATE 8 1 0.0 0.3048 480.0 1
UNIT 12
COM='2 UNIT ARRAY NITH 0.120 IN. PLATE ON TOP AND0 SIDES'
ARRAY 2 -8.0428 -4.3688 -10.0
REPLICATE 8 1 380.3048 0.0 280.0 1

UNIT 13
COM= '3 UNIT ARRAy NITH REST OF 5/16 NEB'
ARRAY 3 -14.1738 -4.3688 -10.0
REPLICATE 5 1 280.3506 280.7112 280.0 1
UNIT 14
COM='2 UNIT ARRAY NITH 0.120 IN. PLATE ON BOTTOM and SIDES'
ARRAy 4 -9.0428 -4.3688 -10.0
REPLICATE 5 1 280.3048 0.0 0.3048 280.0 1
GLOBAL UNIT 15
COM='7 HFBR ASSEMBLIES IN THE LWT'
CYLINDER 3 1 17.0800 2P10.0
HOLE 12 0.0 +9.4488 0.0
HOLE 13 0.0 0.0 0.0
HOLE 14 0.0 -9.4489 0.0

CYLINDER 5 1 18.8813 2P10.0
CYLINDER 6 1 33.4883 2P10.0
CYLINDER 5 1 36.5443 2P10.0
CYLINDER 8 1 48.2443 2P10.0
CYLINDER 5 1 48.88380 2P10.0
CUBOID 7 1 4P49.85380 2P10.0
END GEOMREAD ARRAY

ARA=1 NUX=1 NUY=20 NUZ=1 FILL 1 8 7 6 1285 4 3 2 1 END POLL0
ARA=2 HUX=2 NUY=1 NUI=1 FILL 10 11 END FILL
A!RA=3 NUX=3 NUY=1 NUZ-1 FILL 83 90 81 END FILL
ARA=4 NUX=2 HUY=1 NUZ=1 FILL 101 111 END FILL

END ARRAY
READ HOUNDS ALL=MSR END HOUNDS
READ PLOT
TTL= 'X-Y PLOT OF ASSEMBLY'
NCHN ' FCWASPW'
UAX1I.S VDN=-1.0 HA1=I130
XUL=-5.S YUL=5.0 ZUL=S.0
XLR=5.0 YLR=-5.S OLRO0.S END
TTL= 'X-Y PLOT OF CASE'
U80=3. 0 VDN=-I. 0 NAXI=130
XUL=-65.0 YUL=65.0 ZUL-S.0
XLR=65.0 YLR=-65.0 ZLR=0.0 END
TTL= 'X-Y PLOT OF BASKET'
UAX1I.0 VDN-I1.0 NHAXS3O

XUL=-17.0 YUL-17.0 ZUL=0.0
XLR=17.0 YLR=-17.0 ZLR=0.0 END
TTL= 'X-0 PLOT OF BASKET'
VAX=I.0 WDN=-1. 0
XUL=S.0 YUL=-5.0 ZUL=1O.S
XLR=0.0 YLR=5.0 ZLR=-10.0
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

0
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CCCCCCCCCCC 00000000000 A-A-A-A-A-A-A-A-A- 00000000000 22222222222 5555555555555
CCCCCCCCCCCCC 0000000000000 AAAA-A-A-A-A-AA-A 0000000000000 2222222222222 5555555555555
CC CC 00 00 A-A- A-A- 55 55 22 22 55
CC SS A-A- A-A- 55 22 55
CC SS A-A- AA 00 22 55
CC 000000000000 A-A-AA-A-AA-A-A-A-A-A-A 000000000000 22 555555555555
CC 000000000000 A-AAA-AAAA-A-A-AAA- 000000000000 22 5555555555555
CC 00 A-A A-A 55 22 55
CC 52 A-A- A-A 55 22 55
CC CC 00 00 A-A A-A 25 00 22 55 55
CCCCCCCCCCCCC 0000000000000 A-A A-A 0000000000000 2222222222222 5555555555555

CCCCCCCCCCC 00000000000 A-A A-A 00000000000 2222222222222 55555555555

00000000000 CCCCCCCCCCC A-A-A-A-A-A-A-A-A- LI. EEEEEEEEOEEEEE PPPPPPPPPPPP CCCCCCCCCCC
0000000000000 CCCCCCCCCCCCC A-A-A-A-A-A-A-A-A-A-A- LL. EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
0S 55 CC CC A-A- A-A- LL. EE PP Pp CC CC
0S CC A-A- A-A LI. EE PP PP CC
SS CC A-A- A-A- LL EE PP Pp CC
000000000000 CC A-AAAAA-AAAAAAA LI. EEEEEEEEE ------------ PPPPPPPPPPPPP CC
000000000000 CC A-A-A-A-A-A-A-A-A-A-A-A-A- LL 555EEEEE -------E-----PPPPPPPPPPPP CC

00 CC A-A- A-A- LI. E PP CC
00 CC A-A- A-A- LI. EE PP CC

SS 00 CC CC A-A- A-A- LL EE PP CC CC
0000000000000 CCCCCCCCCCCCC A-A- A-A- LLLLLILLLLLLLL SESEEEEEEEEEE PP CCCCCCCCCCCCC
00000000000 CCCCCCCCCCC A-A- A-A- LLLILLLLLLLLLL ESSEEEEEEEEEE PP CCCCCCCCCCC

0555000 7777777777777 I/ 0000000 22222222222 // 99955955955 55555555855
000000000 777777777777 // 000000000 2222222222222 //' 5559555955559 5505555555555

00 00 77 77 // 00 00 22 22 // 55 99 55 55
00 00 77 // 00 00 22 // 59 55 85 88
00 00 77 // 00 00 22 I/ 55 55 55 55
00 00 77 // 00 00 22 // 55955995959555 55555555555
00 00 77 // 00 00 22 / 5959555599599 55555558555
00 00 77 // 00 00 2'2 // 99 55 85
00 00 77 // 00 00 22 // 50 88 88

00 00 77 // 00 00 22 // 55 85 55
000000000 77 // 000000000 2222222222222 // 5555585555555 5555555555585

0000000 77 // 0000000 2222222222222 // 555555555555 55555555558

11 44 44 7777777777777 44 22222222222
111 444 444 777777777777 444 2222222222222
2111 4444 ::4444 77 77 ::4444 22 22

1I 44 44 ::44 44 77 ::44 44 22
1i 44 44 ::44 44 77 : 44 44 22
11 44 44 44 44 77 44 44 22
11 44 44 44 44 77 44 44 22
ii 444444444444 :: 444444444444 77 : 444444444444 22
1i 4444444444444 :: 4444444444444 77 :: 4444444444444 22
1i 44 .. 44 77 : 44 22

11111125 44 44 77 44 2222222222222
11111115 44 44 77 44 2222222222222
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**•** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3 **

***•* PROGRAM: CSAS***

*** CREATION DATE: 03-08-96 **

***** VOLUME: END **

***** ~LIRRARY: G:\SCALE43\EXE **

*** PRODUCTION CODE: CSAS***

***** VERSION: 3.1***

***** JOBNAME: SCALE-PC***

*** DATE OF EXECUTION: 07/02/98***

*** TIME OF EXECUTION: 14:47:42** *

0
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LHT HFBR DESIGN U308-AL FUEL 93 W/O U235 pLATES IN CLOSE & PLATES B FULL PITCH

***PROBLEM PARANETERS ***

LIB 27GROUPNDF4 LIBRARY
MXX B MIXTURES
NBC 10 COMPOSITION SPECIFICATIONS
IZM 3 MATERIAL lOSES

GE LATTICECELL GEOMETRY
MORE 5 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN S FUEL SOLUTIONS

**** PROBLEM COMPOSITION DESCRIPTION ****

SC URANIUM STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.3000 VOLUME FRACTION
ROTH 3.9912 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 G/I MIXTURE/COMPOUND
TEMP 2B3.G DEG KELVIN

920G0 1.00 ATOM/MOLECULE
92230 94.000 WT%
92238 6.000 WT%

END

DC 0 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.0042 VOLUME FRACTION
ROTH 3.9900 SPECIFIED DENSITY
NEL 1 50. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

TEMP 293.0 DEG KELVIN
B0lB 1.00 ATOM/MOLECULE

END

SC AiL STANDARD COMPOSITION
ME 1 MIXTURE NO.
VF 0.6468 VOLUME FRACTION
ROTH 3.9900 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DIG KELVIN

13021 1.00 ATOM/MOLECULE
END

SC ALL STANDAR•D COMPOSITION
MX 2 MIXTURE NO.
VP l.OGOO VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NBL 1 NO. ELEMENTS
IPF 1 0/I MIXTURE/COMPOUND

TEMP 293.0 DES KELVIN
11027 1lOG ATOM/MOLECULE

END

SC N20 STANDARD COMPOSITION
ME 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTS 0.9982 THEORETICAL DENSITY
NEL 2 50. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 0EG KELVIN

1001 2.00 ATOMS/MOLECULE
9016 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
MX 4 MIXTURE SO.
VP 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 N0. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC 00304 STANDARD COMPOSITION
ME 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 7.0200 THEORETICAL DENSITY
NEL 4 N0. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND

TEMP 193.0 DEG KELVIN
24304 19.000 W4T0
250090 2.000 WT%
26304 69.500 NTO

28304 0.000 WT%
END

SC PB STANqDARD COMPOSITION
ME 6 MIXTURE SO.
VF 0.0000 VOLUME FRACTION
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ROTH 11,3440 THEORETICAL DENSITY

NEL 1 NO. ELEMENTS

ICP 1 5/1 MIXTURE/COMPOUND6

92000 1.00 ATOM/MOLECULE

END

SC Nb0 STANDARD COMPOSITION
ME 7 MIXTURE NO.
VP 0.0000 VOLUME FRACTION
ROTH 0.9982 TNEOREYICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 DES MELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

IC N20 STANDARD COMPOSITION
ME H MIXTURE NO.
VP 0.0000 VOLUME FRACTION

ROTH 0.9982 THEORETICAL DENSITY

NEL 2 MO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

TEMP 293.0 DEG MELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

***PROBLEM GEOMETRY***

CTP SYISASLABCELL CELL TYPE
PITCH 0.4572 CM CENTER TO CENTER SPACING
FUELOD 0.0930 CM FUEL DIAMETER OR SLAM THICEMESS

MFUEL 1 MIXTUNE HO. OF FUEL
914OD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.1270 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTUNE NO. OF CLAD

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CLAD
ZONE 3 IS MOD 0

0
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*** ~LWT HFBR DESIGN U308-AL FUEL 93 HID U235 PLATES SN CLOSE & PLATES @ FULL PITCH **

*** ******** * * *** DATA LIBRARY INFORMATION******* *

* * UNIT VOLUME ** *
* ** NUMBER DATA SET NAME NAME UNIT FUNCTION * *

9* 9 G:\scale43\DATAISB\FTP9FUO1 STANDARD COMPOSITION LIBRARY **

**82 U:\scale43\DATALIB\FT82FG01 CROSS SECTION LIBBART *

**11 G:\SHAREDkcxl\mtr35\hacxlm_94_355\FTllF001 SNORT CROSS SECTION LIBRARY **

**90 G:\SHARED\cxl\mtr35\hacxlm_94 _355\FT90F001 INPUT DATA DIRECT ACCESS ** *

* ** STANDARD COMPOSITION LIBRARY DATA**

***UNIT NUMBER :89**

*** DATARET NAME :G:\scale43\DATALIB\FT89P001**

*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY**
*** ~637 STANDARD COMPOSITIONS, 490 NUCLIDES *
*** ~90 ELEMENTS WITH VARIARLE ISOTOPIC DISTRBUTIONS.**

*** CREATION DATE: 8/30/95**

*** ~CROSS SECTION LIBRART DATA**

*** UNIT NUMBER : 82**

*** DATARET NAME : G:\scale43\DATALSB\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 *4*
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00000000000
0000000000000
00 0S
00
0S
000000000000
000000000000

0S
SS

0000000
000000000

00 00
00 00
00 00
00 00
00 00
00 00
00 00

11
111

1111
12
ii
1I
1i
ii
11
11

011111111
11111111

KK1 KK1 14E14EE 1E14EEEEEEEE
KK1 KK1 1414414414EE41EE1141
14K KK1 141
KK1 141 141
141 141 141
14114KK41K41 EEEEEEEEE41141
KKKKKKKK1141 EEEEEEEEE41141
KK1 K41 14E
K41 141 EE1

CCCCCCCCCCC AAAAAAAAA
CCCCCCCGCCCCCC AAAAAAAAAAA
CC CC AAk AA
CC AA AA
CC AA AA
CC AAAAAAAAAAAAA
CC AAAAAAAAAAAAA
CC AA 2A
CC AA AA
CC CC AA AA
CCCCCCCCCCCCC AA AA

CCCCCCCCCCC AA 22

77777777777177 //
7777717777777 //

77 77 //
77 //

77 //
77 //
77 //

77 //
77 //

77 //
77 //
77 //

44
444

4444::
44 44 :

44 44::
44 44

44 44
444444444444 -:

4444444444444 :
44: :
44
44

NNN NN 00000000O000
NNNN NN 000000000

NENEN NN 00 00
NN NE EN 00 00
EN NE EN 00 O0
EN NE N 00 O00
NN NE NE 00 00
NE NE NN 00 00
NE NNNN 00 00
NE NNN 0000000000000
NE NE 00000000000

LL EEEEEEEEE4414114E14E
LL EEEEEE4114411EEEEEE
LL EE1
IL EE1
LL 14E
LL EEE4414414EEE1
IL 14EE4144141141

LILLLILLILLI EE44111EEEEEEEEEEE1
LLLLILLILLLLLL 14144144144141141141

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

44 7777777777777
444 777777777777

4444 77 77
44 44 77

44 44 77
44 44 77

44 44 77
444444444444 77

4444444444444 77
44 77
44 77
44 77

vv v
vv v

VV W

VV VV
WVVV

VW

V

pppppppppppp
PPPPPPPPPPppp
pp Ppp
PP Ppp

PP P
PPPPPPP~
PPPPPPP
PP

// 0099099009999
// 009999999

// 099000 900
// 99999999

//, 0099999
// 00

// 00000900
// 000 9090

000000000000099
//0000000009900

50555555
55555555
00 5
000000000
0000000000
5555555555

555 05555
00 55
0000000000

0000000000

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

90009900000
9090009090000
00 09
98 00

880099088
00900800008
0088 008
88 98
88 08

900098080
009090000008

23222222222

23 32
22
223

222
222

22
22 3

22 223333
222222222222
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***** ~PROGRAN VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.1 •*

***** PROGRAM: 000009***

*** CREATION OATS: 03-0S-IS***

***•* VOLUJME: ENG***

***** LIBRARY: O:\SCAL.E43\EXE***

*** PRODUCTION CODE: NENOVA***

***** VERSION: 3.1***

***** JOONAME: SCALE-PC***

*** DATE OF EXECUTION: 07/02/98***

*** TIME OF EXECUTION: 14:47:53 **
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** **** NUM4ERIC PARAMETERS **** **

** ME MAXIMUM PROBLEM TINE (MIN) 30A)00

**TBA TIME PER GENERATION (NIB) 0.50**

** SEN NUMBER OF GENERATIONS 206 **

**NPG NUMBER PER GENERATION 811**

***NE NUMBER OF GENERATIONS TO BE SEIPPED 3 *

** * BEG BEGINNING GENERATION NUM4BER 1 * **

4** RES GENERATIONS BETREEN CRECEPOINTS 0 *

**XID NUMBER OF EXTRA 1-0 CROSS SECTIONS 1 4**

*** NBE NEUTRON SAME SIZE 825**

*** XNS EXTRA POSITIONS IN NEUTRON SAME 05*

*4* NBP FISSION SAME SIZE 800 4**

*** XFB EXTRA POSITIONS IN FISSION SAME I ***

*4* WTA DEFAULT VALUE OF RESORT AVERAGE 0.5000 *4*

444 NTN MESGNT NIOB FOE SPLITTING 3.0000 *

B* TL RETORT LOW FOR RUSSIAM ROULETTE 0.3333**

*** END STARTING EANDOM NUMBER 2**

*4* NBB NUMBER OF D.A. BLOCES ON UNIT 8 2500*

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

** ADJ MOOR OF CALCULATION FORWRARD * *

****INPUT DATA WRITTEN ON RESTART UNIT NO ****

**BINART DATA INTERFACE TES 0*
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*****************************************************************************.***********

** ***** LOGICAL PAR°AMETERS **** **

RUN

FLX

SMU)

MNKU

CKU)

FMU)

MEN

CNH

MEL

AXl

X52

MAP

PNI

PID

EXECUTE PROBLEM AFTER CHECEING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX N-EFF BY UNIT NUMBER

COMPUTE COFACTOR N-EFF BY UNIT NUMBER

PRINT FIBS PRO!) MATRIX BY UNIT NUMBER

COMPUTE MATRIX N-EFF BY BOLE NUMBER

COMPUTE COFACTOR M-EFF BY BOLE NUMBER

PRINT FIBS PROD MATRIX BY BOLE NUMBER

COLLECT MATMIX BY MIGHEST BOLE 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-0 CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDE

NUB

MKP

CKP

FMP

MKA

CKA

FMAR

FAR

GAB

pAM

PET

PGM

BUG

TRN

PLOT PICTURE MAP(S) YES**

COMPUTE FISSION DENSITIES NO **

COMPUTE MU-BAIR & AVG FISSION GROUP YES * **

COMPUTE MATRIX K-EFF BY UNIT LOCATION NO * **

COMPUTE COFACTOR X-EFF BY UNIT LOCATION NO *fl

PRINT FIBS PROD MATRIX ET UNIT LOCATION NO**

COMPUTE MATRIX N-EFF BY ARRAy NUMBER NO * **

COMPUTE COFACTOR K-EFF NT ARRAy NUMBER NO **

PRINT FIBS PROD MATRIX BY ARRAY NUMBER NO ***

COLLECT MATRIX BY NIGHEST ARRAY LEVEL NO**

PRINT FIB. AND ABS. BY REGION NO *

PRINT FAR BY GROUP NO * *

PRINT XBEC-ALBEDO CORRELATION TABLES MO * **

PRINT MEIGHT AVERAGE ARRAY NO **

PRINT INPUT GEOMETRY NO ** *

PRINT DEBUG INFORMATION NO *

PRINT TRACKING INFORMATION NO**

pARAMETER INPUT COMPLETE!)

..... I ID'S MERE USED READING TNE pARAMETER DATA ....

************ **** DATA READING COMPLETED***********

0
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UNT*OLME* *

* ** NUMBER DATA SET NAME NAME UNIT FUNCTION ***

'** XSC 14 G:\SWARED\cxl\mtr35\hacxlm 94 355\FT14ESS1 MIXED CROSS SECTIONS**

** ALB 79 S:\scale43\DATAIIS\ET79FO01 INPUT ALSEDOS**

** WTS 95 G:\scale43\DATALIS\FT80FOS1 INPUT WEIGHTS**

*** SET 16 UNENOWN WRITE SCRATCH DATA**

S* IN 99 G:\SHARED\cxl\mtr35\hacxlm_94_355\FT95PSS1 BINART INPUT DATA**

E* ST 99 G:\SHARED\cxl~ntr35\hacxlm_94_355\FT95F001 READ RESTART DATA**

*** LIB 4 G:\StNARED\cxl\mtr35\h~acxlm_94_355\FT04F00S1 INPUT AMPX WORMING LIBRARY * *

9* G:\SHARED\cxl\mtr35\hac**lm_94_355\FTG8F001 INPUT DATA DIRECT ACCESS**

* ** 9 UNENOWN SUPER GROUPED DIRECT ACCESS **

19 i UNENOWN XSEC MIXING DIRECT ACCESS**

..... 0 IO05 MERE USED PREPARSNG INPUT DATA ....

CROSS SECTIONS READ PROM THE AMPX MOREING LISRARY ON UNIT 4
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MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESNOLD =3.0E-05

MIXTURE =
NUCLIDOR
1008016

08/12/94
1013027

08/12/9 4
1092235

08/12/894
1092238

08/12/94

MIXTURE =
NUCLIDE
2011027

08/12/9 4

MIXTURE =
NUCLIDE
3001001

08/12/94
3008018

08/12/94

MIXTURE -

NUCLIDE
4013027

08/12/94

MIXTURE =
NUCLIDE
5024304

08/12/84
5025055

08/12/94
5026304

08/12/94
5028304

08/12/ 94

MIXTURE =
NUCLIDE
0082000

08/12/94

MIXTURE =
NUCLI DR
7001001

08/12/94
7008016

08/12/94

MIXTURE =
NUCLIDE
8001001

08/12/894
8008016

08/12/94

1
ATOM-DENS.

8.14438E-53

S. 76000E-02

2. 88373E-03

1.81743E-04

DENSITY (0/CC)
NOT. FRAC.

5. 414 02 E-02

6. 46098E-01

2.81778E-01

1. 798581-02

= 3.8943
IA ANT

8010 15.9904

13427 20.9818

82239 235.0441

92238 238.0510

2 DENSITY)G/CC) =2.7020
ATOM-DENS. NOT. FRAC. IA ANT

6.03066E-02 1.00000E+00 13027 26.9818

3
ATOM-DENS.

6.67692E-02

3.338461-02

DENSITY (0/CC)
NOT. FRAC.

1.I11927E-01

8. 88074E-01

= 0.99817
IA ANT

1001 1.0077

8018 15.9904

4 DENSITYCG/CC) = 2.7020
ATOM-DENS. NOT. FRAC. EA ANT

6.G3066E-02 1.00O0OE+00 13027 26.9818

5
ATOM-DENS.

1. 74 286E-02

1. 73633E-03

5. 93579E-02

7.72070E-03

DENSITY (0/CC)
NOT. FRAC.

1.890000E-01

1. 99999E-02

6.950001-01

8.500011-02

= 7.8200
SA ANT

24000 51.9957

250005 54.9379

28000 05.8447

28000 58.8972

NUCLIDE TITLE
OXYGEN-16 ENDF/B-IV MAT 1279

AL-27 1183 218 OP 040379)5)

URA24IU94-235 ENDF/B-IV MAT 1281

URANIUM-238 ENDF/B-IV MAT 1282

NUCLIDE TITLE
AL-27 1183 218 OP 040379(5)

NUCLIDE TITLE
NYDROGEN ENDF/B-IV MA•T 1289/TNRM1002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1183 218 Op 0403759)9

NUCLIDE TITLE
CR 1181 NT SS-304(1/EST) P-I 293K SP=S+4 (42375)'

MANGANESE-55 ENDF/B-IV MIAT 1197

FE 1192 NT 00-304 (1/ROT) P-3 293K SP=5+4 (42375)'

NO 1190 NT 00-304)1/ROT) P-I 293K SP=5+4 (42375)'

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

NUCLIDE TITLE
NYDROGEN ENDF/B-0V MA•T 1269/TNPM1092

OXYGRN-16 ENDF/B-0V MAT 1278

NUCLIDE TITLE
NYDROGEN ENDF/B-SV MAT 1269/TNRMO802

OXYGEN-16 ENDF/B-OV MAT 1278

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

8 DENSITY)G/CC) = 11.344
ATOM-DENS. NOT. FRAC. IA AWT

3.298901-02 1.0000OE+00O 82000 207.2100

7
ATOM-DENS.

0.876921-22

3.310461-22

8
ATOM-DENS.

8.878921-22

3.33846E-22

DENSITY (0/CC)
NOT. FRAC.

1.I119271-01

8.880731-01

DENSITY (0/CC)

NOT. FRAC.
1.11927E-01

9.880731-01

= 0.99817E-20
OA ANT

1001 1.0077

8018 15.9904

=0.99817E-20
IA ANT

1001 1.0077

8016 15.9904

3001001
7001001
8001001
1008016
3008016
7006018
8008016
1013027
2013027
4013027
5924304
5025055
9028304
5028304
8092000
1092235
1092238

60D1001N ENDF/B-TV M-AT 1269/TNRM1002
NYDROGEN ENDF/B-IV MAT 1269/TN8941002
NYDROGEN ENDF/B-IV MAT 1269/TNRM1002
OXYGEN-16 ENDF/B-IV MAT 0278
OXYGEN-l6 ENDF/B-IV MAT 1276
OXYGEN-i6 ENDF/8-IV MAT 1278
OXYGEN-16 ENDF/B-IV MAT 0278

AL-27 1193 218 Op 940375 (5)
AL-27 1193 218 OP 040375 (0)
AL-27 1193 218 OP 0403755)0
CR 1191 NT 00-304 (1/lOT) P-I 2931 SP=5+4 (42375)'

MANGANOESE-55 ENDF/S-IV MAT 1197
FE 1192 MT 00-304)1/1ST) P-3 2931 SP=5+4 (42375)'
NI 1190 NT 00-304(1/1ST) P-I 293K SP=0+4 (42370)'
PS 1288 218NGP 042170 P-I 2931

URANIUM4-235 ENDF/B-IV MAT 1261
URANIUM4-238 ENDF/B-IV MAT 1282

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/84
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 98/12/94
UPDATED 08/12/94
UPDATED 98/12/94
UPDATED 09/12/94
UPDATED 98/12/94

KING MESSAGE NUMBER K5-222

EEND MESSAGE NUMBER K5-222

KING MESSAGE NUMBER 15-222

1 TRALNSFERS FOR MIXTURE 3 NERE CORRECTED FOR GBD MOMENTS.

1 TRANSFERS FOR MIXTURE 7 NERE CORRECTED FOR GAB MOMENTS.

1 TRAqNSFERS FOR MIXTURE 8 WERE CORRECTED FOR GBD MOMENTS.

..... 0 SO'S MERE USED MIXING CROSS-SECTIONS ....

1-D CROSS SECTION ARRAY SD NUMBERS
1 2002 14S2 27 18 1018

0
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*** ********** ADDITIONAL INFORMATION *** *

NURSER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON SN THE NEUTRON BANE 24

ENTRIES/NEUTRON IN THE FISSION SANE 17

NURSER OF MIXTURES USED 7

NURSER OF BIAS ID'S USED 1

NUMBER OP DIFFERENTIAL ALBEDOS USED S

TOTAL INPUT GEOMETRY REGIONS 58

NURSER OF GEOMETRY REGIONS USED 5B

LARGEST GEOMETRY UMIT NURSER I11

LARGEST ARRAY NURSER 4

USE LATTICE GEOMETRY

GLOBAL ARRAY SUMNER

NURSER OF UMITS IN TNE GLOBAL X DIR.

NURSER OF UMITS IN TNE GLOBAL Y DIR.

NURSER OF UNITS IN THE GLOBAL S DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NURSER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NURSER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

YES

0

YES

YES

17

2

YES

+X* B**AYCNDTO*I X ONAYCODTO

*** +X BOUNDARy CONDITION MIR -Y BOUNDARY CONDITION MIR**

** +Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR * **
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S* ***SPACE AND SUPERGEOUP INFORMATION ****4**

*'* 100000 WORDS IS THE TOTAL SPACE AVAILABLE. *

** 37327 WORDS WERE USED FOR NON-SUPERGROUP STORAGE. ** *

** 2673 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA. *

** 99750 WORDS OF STORAGE ARIE AVAILABLE FOR CONSTRUCTING TEE SUPEGREOUPS.**

** 62613 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.**

** 958 WORDS ARE WEEDED FOR THE LARGEST GROUP.**

** 38501 WORDS OF STORAGE II SUFFICIENT TO RUN THIS PROBLEM. ** *

** 48101 WORDS OF STORAGE HILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGEOUP. **

** 46280 WORDS OF STORAGE HILL HE USED TO RUN TWOS PROBLEM.**

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

** 1 1 27 2124 5 10764 4

..... I IO'S HERE USED IN SUPERGROUPING ....

* * ARRAT UNITS IN UNITS IN UNITS IN NESTING *
** NUMBER X DIR. Y DIR. Z DIR. LEVEL **

** 1 1 25 1 2 **

** 2 2 1 1 1 **

** 3 3 5 1 1 **

** 4 2 1 1 1 **

..... 0 lOS HERE USED LOADING THE DATA ....
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0MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 1

AL PLATE CELL

1 CUBOID 2 1 +X1 = 3.1250 -X = -3.1250 +Y = 0.12700 -Y =-O.12700 +Z = 10.000 -1 = -10.000

UNIT 2 ...

HFBR FUEL PLATE CELL 1

1 CUBOID 1

2 CUHOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL 2

1 CUBOID 1

2 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 CUSOID 1

2 CUBOID 2

3 CUBOID 3

1

1

1

2.86000

3.1250

3. 1250

-X

-X

-X

-2.86000

-3. 1250

-3. 1250

+Y0 2.65OOOE-02 -Y

+Y 0 .35000E-02 -Y

+Y = 0.22860 -Y

-- 2.605000E-02

=-6, 3500 0E-02

=-.22860

10.000

10.000

10.000

-Z

-Z

-0

-10.000

-10.000

-I0.000

UNIT 3

1

1

+X =

+X =

2.86 00

3.1250

3.1250

-X

-X

-X

-2.86000

-3.1250

-3.1250

+0

+Y

2.65000E-02 -Y

6.35000E-02 -Y

0.22060 -Y

=-2.605000E-02

=-0. 350000-02

=-0.22860

10.000

10.000

10.000

-Z

-Z

-Z

-10.O000

-10.000

-10.000

UNIT 4 ...

1

1

1

2.6000

3.1250

3.1250

-X

-X

-X

-2.86000

-3.12500

-3.1250

tY
2.O5OOOE-02 -Y

6.35000E-02 -Y

0.22060 -Y

'-2.65000E-02 +Z

=-6.35000E-02 +Z

=-0.22060 +2

10.000

10. 000

10.000

-Z

-Z

-Z

-10.000

-10. 000

-10.O000

UNIT 5S ..

1

1
+X

+0

2.86000

3.1250

3.12500

-X

-X

-X

-2.86000

-3.1250

-3. 1250

2.650000-02 -Y

6.35000E-02 -Y

0.22860 -Y

=-2.65000E-02 +0

=--6.350000-02 +1

'-0.22000 +0

10.000

10.000

10.000

-Z

-0

-Z

-10.000

-10.000

-10.000

0
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILISED IN THIS PROBLEM

REGION

UNIT 6

HFGR FUEL PLATE CELL5

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL6

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL 7

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

1
+XM =

+X =

+X =

2.0600

3.12500

3. 1250

-X = -2.0600

-X = -3.1250

-x= -3.1250

+Y= 2. 65000E-02 -Y =-2.65000OE-G2 +Z

+Y= 6.35000E-02 -Y =-6.35000E-02 +Z

+Y= 0.22860 -Y =-G.22860 +Z

10. 000

1G. 000

I0.000

-Z

-S

-Z

-10.0GIG

-i0.000

-10.000

UNIT 7 ...

1

1

2.8000

3.1250

3.1250

-X = -2.8600

-X = -3.12500

-X= -3.1250

+Y = 2.65000GE-O2 -Y =-2. 65000E-02

+Y = 6.35000E-02 -Y =-6.35000E-02

+Y = 0.22860 -Y =-0.22060

+Z

+5

+Z

10.000

10.000

I0. 000

-Z

-Z

-S

-10.000

-10.000

-10.000

UNIT 0 ..

1

1

1

2.0600

3.12500

3.1250

-X= -2.8600 +Y = 2.65000E-02 -Y =-2.65000E-02

-X= -3.1250 +Y = 6.360000-02 -Y =-6.35000E-02

-X= -3.1250 +Y = 0.22660 -Y =-0.22060

10.000

10.000

10.000

-0

-Z

-Z

-10.000

-10.000

-10.000

UNIT 10 EXTERNAL TO LATTICE 1

HFBR FUEL ARRAY MOTH HALF OF

1 ARRAY NUMBER 1

2 CUBOID 3 1

HOLE NUMBER 7

HOLE NUMBER 0

3 CUBOID 5 1

1/4 PLATE ON RIGHT

+X = 3.8935

+X= 4.3688

AT S = -4.1312

ATMX = 4.1312

+X = 4.0736

- TOP STACK

-X = -2.3565

-X = -4.3688

Y = 0.00000

Y = 0.00000

-X= -4.3688

+Y

+Y

4.3600

4.3600

0.00O000

0.00O000

4.3000

-Y = -4.3688

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3608

+Z =

+Z =

01

03

+1

10.000

10.000

10.000

-Z

-Z

-10.O000

-10.000

-Z= -lO.001

0
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MEDIA BIAS
NUN ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

... UNIT 11 EXTERNAL TO LATTICE 1 ...

NFBR FUEL WITH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK

1 ARRAY NUMBER 1 +X. = 2.3565 -E = -368935 ±y - 4.3686 -Y = -4.3668

2 CUBOID 3 1 +X = 4.3688 -X = -4.3686 +y = 4.3686 -Y = -4.3668

HOLE NUMBER 11 AT E = -4.1312 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER

HOLE NUFMBER 12 AT X = 4.1312 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER

3 0U505D 5 1 +X = 4.1688 -X = -4.6736 +y - 4.3688 -Y = -4.3666

+Z = 10.000

+Z - 10.000

81

83

+Z - 10.000

-Z - -0.1000

-Z - -10.000

-Z - -10.000

... UNIT 12 EXTERNAL TO LATTICE 2

2 UNIT AR•RAY HITH 0.120 IN. PLATE ON TOP AND SIDES

1 ARRAy NUMBER 2 +X = 9.0420 -X =-9.0426 +Y

2 CUBOID 5 1 +X = 9.3466 -X - -9.3476 +Y

4.3666

4 .6736

-Y - -4.3668 +0

-Y =-4.3668 +Z

I0.000

10.000

-Z

-l

-10.000

-10.000

UNIT 23 EXTERNA TO LATTICE 3

3 UNIT ARRAY WITH REST OF 0/16 WEB

1 ARRAY NUMBER 3 +X - 14.173

3 CUBOID 5 1 +X - 14.528

-X - -14.174 +Y - 4.36B8 -Y - -4.3688 +Z - 1o.000 -Z - -10.000

-X -14.529 +Y - 5.0800 -Y - -5.0800 +0 = 10.000 -Z - -i0.000

UNIT 14 EXTERNAL TO LATTICE 4

2 UNIT ARRAY WITH 0.130 IN. PLATE ON BOTTOM ARD SIDES

1 AR•RAY NUMBER 4 +X - 9.0420 -X = -9.0426 +Y

5 1 +X - 9.3468 -X = -9.3476 +Y

4.3668

4.3688

-Y - -4.3688 +0

-Y - -4.6736 +0

10.000

10.9000

-Z - -10.000

-Z - -10.0002 CUBOID

0

NAC International 6.6.3-54



NAC-LWT Cask SAR
Revision 44

August 2015

MBDIA BIAS
HUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE OMITS UTILIZED IN THIS PROBLEM

************GLOBAL*************

. .. UNIT 15 . . .

7 NFBR ASSEMBLIES IN THE LNT

1 CTLINDER 3 1 RADIUS = 17.050 +1 = 10.000 -Z = -10.100 CENTERLINE IS AT X = 0.00100

HOLE NUMBER 15 AT X = 0.00000 Y = 9.4481 Z = 0.00000 IS UNIT NUMBER 12

HOLE NUMER 16 AT X = 0.00000 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 13

HOLE NUMER 17 AT X = 0.00000 Y = -9.4489 Z 1 .10000 IS UNIT NUMBER 14

2 CYLINDER 5 1 RADIUS =18.891 +Z 10.000 -Z = -I0.000 CENTERLINE IS AT X = 0.00000

3 CYLINDER 6 1 RADIUS = 33.491 +1 11.000 -Z = -10.000 CENTERLTNE IS AT X = 0.00000

4 CYLINDER 5 1 RADIUS 36.544 +Z- = 1G.l00 -Z = -10.000 CENTERLINE IS AT X = 0.00000

S CYLINDER 8 1 RADIUS = 41.244 +Z1 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000

B CYLINDER 5 1 RADIUS = 49.854 +Z = 10.000 -ZI -10.000 CENTERLINE IS AT X = 0.00000

7 OUBOID 7 1 +X = 49.814 -X = -49.854 tY =40.854 -Y = -49.854 +Z = I0.100

Y = 0.01000

y = 0.010000

y = 0.00000

T 0.00000

Y = 0.00000

-y = -0.10001

-Z = -10.000

-Z -10.000

UNIT 81

2 1 +11 = 0.23750 -X -- 0.23750 +Y = 4.10001 OUBOID

1 CUBOID

-Y = -4.1000 +Z = 10.000

UNIT 83 ...

2 1 +X =0.23750 -x =-0.23750 +Y = 4.1000 -Y = -4.1111 +1 = i0.000

0

... UNIT 90 EXTERNAL TO LATTICE 1 ...

NFBR FUEL ARRAY 20 PLATES IN 5/16 IN. HEB CENTER

1 ARRAY NUMBER 1 +X = 3.1250 -X =-3.1250 +Y = 4.3688 -y = -4.3688 +Z = 10.000

2 OUBOID 3 1 +X = 4.3688 -X = -4.3688 +Y =4.3610 -Y - -4.3688 +Z = 10.000

HOLE NUMBHER 1 AT X - -4.1332 Y =0.00000 Z = 0.00000 IS UNIT NUMBER 81

BOLE NUMBER 2 AT X = 4.1312 Y = 0.00000 5 = 0.00000 IS UNIT NUMBER B3

3 OUBOID 5 1 +X = 4.7244 -X - -4.7244 +Y = 4.3689 -Y = -4.3088 +0 = 10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN TNIS PROBLEM

REGION NUM ID

... UNIT 91 EXTERNAL TO LATTICE 1

HERR FUEL ARRAY 20 PLATES IN 5/16 IN. HEB RIGHT

1 ARRAY NUMBER 1 +X = 2.3565 -X -3.8915 +Y = 4.3868 -Y = -4.3888 +Z 10.000 -z = -i0.100

2 CUBOID 3 1 +iX = 4.3688 -X = -4.3688 +Y = 4.3888 -Y = -4.3688 +Z = 11.000 -l = -10.1000

HOLE NUMBER 3 AT X = -4.1312 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 81

HOLE NUMBER 4 AT X = 4.1312 Y =0.01000 5 = 0.00000 IS UNIT NUMBER 83

3 CUSOID 5 1 +X =4.7244 -X = -4.7244 +Y = 4.3688 -Y = -4.36BB +Z = 10.100 -l = -10.010

... UNIT 92 EXTERNAL TO LATTICE 1

NFBR FUEL ARRAY 20 pLATES IN 5/18 IN. WEB LEFT

1 ARRAY NUMBER 1 +X = 3.8935 -X = -2.3565 +Y =4.3688 -Y = -4.368B +Z = 10.000 -I = -10.000

2 CUBOID 3 1 +X = 4.3688 -X = -4.3888 +Y = 4.3688 -Y = -4.3688 +Z = 10.000 -Z = -10.6000

HOLE NUMBER 5 AT X = -4.1312 Y = 0.00000 7 = 0.00000 IS UNIT NUMBER 81

HOLE NUAMBER 6 AT X = 4.1302 Y =0.00000 1 = 0.00000 IS UNIT NUMBER 83

3 CUBOID 5 1 +X = 4.7244 -X = -4.7244 +Y = 4.3888 -Y = -4.3688 +Z = 10.000 -ZI -10.060

... UNIT 101 EXTERNAL TO LATTICE 1 ..

HERR FUEL ARRAY HITH HALF OF 1/4 IN. pLATE ON RIGHT - BOTTOM STACK

1 ARRAY HNS4ER 1 +X 3.8931 -X -2.3181 +Y = 4.3888 -Y = -4.3888 +Z = 16.000 -Z = -10.000

2 CUBOID 3 1 +X - 4.3888 -X = -4.3888 +Y = 4.3688 -Y = -4.3888 +Z - 10.000 -Z = -10.000

HOLE NUMBER 8 AT X = -4.1312 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 51

HOLE NUM4BER 10 AT X = 4.1312 Y = 0.10000 Z = 0.01000 IS UNIT NUMBER 83

3 CUBOID 5 1 +X = 4.6738 -X = -4.3888 +Y 4.3688 -Y = -4.3688 +1 = 10.010 -Z = -10.000

... UNIT 111 EXTERNAL TO LATTICE 1 ...

HFRR FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK

1 ARRAY NUMBER 2 +X - 2.3065 -X = -3.8835 +Y = 4.3668 -Y = -4.3688 +Z7 10.000 -Z - -10.000

2 CUBOID 3 1 +X = 4.3688 -X = -4.3688 +Y = 4.3688 -Y - -4.3688 +7 - 10.000 -1 = -10.000

HOLE NUMBER 13 AT X - -4.1312 Y = 0.01000 Z = 0.00000 IS UNIT NUMBER 81

HOLE NUMBER 14 AT X = 4.1312 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 83

3 CURIOSD 6 1 +5 = 4.31688 -X = -4.6736 +Y = 4.3688 -Y = -4.3688 +7 = 10.000 -l = -10.000

S
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 1

Z LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGNT Y RON 1 TO 20 BOTTOM TO TOP

Z LAYER

10 11

S LAYER

92 90 91

S LAYER

101 111

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

1, X COLUMN 1 TO 2 LEFT TO RIGNT Y RON 1 TO 1 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAy 3

1, N COLUMN 1 TO 3 LEFT TO BIGHT Y RON 1 TO 1 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 4

I, N COLUMN 1 TO 2 LEFT TO RIGHT Y RON 1 TO 1 BOTTOM TO TOP
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION VOLUME

1 1 1 3.17500E+G1 CM**3

2 1 2 6.G6320E+00 CM**3
2 3 9.81180E+G0 CM**3
3 4 4.12750E+01 Q4**3

3 i 5 6.0632GE+00 QM**3
2 6 9.81180E+00 CM4**3
3 7 4.12751E+01 CM**t3

4 i 8 6.G632GE+00 C54**3
2 9 9.81150E+GI C3**3
3 10 4.12750E+01 C4**3

i 11 6.0632GE+00 CM**3
2 12 9.611600+00 CM**3
3 13 4.12751E+01 CM**3

6 I 14 6.06320E+00 CM4**3
2 15 9.81180E+00 C14**3
3 16 4.127550+01 a4**3

7 i 17 6.06320E+00 CM**3
2 16 9.61160E+00 CM**3
3 19 4.12750E+011 CM**3

I 20 6.06320E+00 CM**3
2 21 9.81160E+00 Ca**3
3 22 4.12750E+01 CIM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

10 1 34 1.69220E+03 a4**3
2 35 2.76912E+02 Q4**3
3 36 5.32644E+01 CM**3

SURROUNDIHG GEOMETRY VOLUMES - GEOMETRY REGION

1I 1 40 1.09220E+03 c24**3
2 41 2.76913E+02 a4**3
3 42 5.32644E+01 aM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

12 1 46 3.16036E+03 UM**3
2 47 2.20490E+02 cM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

13 1 46 4.953590+03 C14**3
2 49 9.50914E+02 GM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

14 1 55 3.16036E+G3 C14**3
2 51 2.20490E+02 CM4**3

15 1 52 5.56916E+03 CM**3
2 53 4.15613E+03 Q4**3
3 54 4.60740E+04 CM**3
4 55 1.34136E+04 CtS**3

5 56 6.64563E+04 DM**3
6 57 3.79567E+03 C14**3
7 56 4.26699E+04 CM**3

61 1 23 7.79000E+01 CM**3

63 1 24 7.79000E+01 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

90 1 25 1.09220E+03 C94**3
2 26 2.76913E+02 CM**3

3 27 1.24284E+02 (34**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

91 1 26 1.09210E+03 CM**3
2 29 2.78913E+02 fl4**3
3 30 1.24284E+G2 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

92 I 31 1.09220E+03 CM**3
2 32 2.76913E+G2 CM**3
3 33 L.24284E+02 Ua**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

101 1 37 1.09220E0±3 CM**3
2 36 2.78913E+G2 CM**3
3 39 5.32644E+01 Ca**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

CUMULATIVE
VOLUME

3.17500E+01 CM**3

6.06320E+00 CM**3
1.56750E+01 CM**3
5.71500E+01 CM**3

6.06320E+0I CM**3
1.58750E+-01 CM**3
5.71500E+01 CM**3

6.06320E+10 CM**3
1.56750E+I2 CM**3
5.71501E+01 CM**3

6.06320E+I0 CM**3
1.58750E+01 CM**3
5.715010+01 134**3

6.06325E+S0 fl4**3
1.58750E+01 CM**3
5.71510E+01 CM**3

6.06320E+00 a4**3
1.58750E+01 CM**3
5.71500E+01 fl4**3

6.06320E+00 CM**3
1.56750E+01 CM**3
5.71500E+01 CM**3

34 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.09220E+03 CM**3
1.52691E+03 CM**3
1.565160+03 CM**3

40 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.09220E+03 CM**3
1.52691E+03 CM**3
Th55816E+03 CM**3

46 IS AlN ARRAy PLACEMENT BOUNDARY REGION

3.16036E+03 CM**3

3.36085E+03 CM**3

46 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.95359E+03 CM**3
5.90450E+13 CM**3

55 IS AR ARRAY PLACEMENT BOUNDARy REGION

3.16036E+03 CM**3
3.38085E+03 CM**3

1.92654E+04 CM*3
2.24235E+04 CM**3
7.04975E+04 CM**3
8.39110E+04 CM**3
1.52367E+05 Cl4**3
1.56163E+SS CM**3
1.98833E+05 CM**3

7.79000E+01 CM**3

7.79000E+01 CM**3

25 IS AN ARRAy pLACEMENT BOUNDARY REGION

1.09220E+03 CM**3
1.52691E+03 CSI**3
1.65120E+03 CM**3

26 IS AN ARRAy PLACEMENT BOUNDARY REGION

1.09220E+G3 CM**3
1.526910+03 CM**3
1.65120E+03 CM**3

31 II AN ARRAy PLACEMENT BOUNDARY REGION

1.09220E+03 CM**3
l.52691E+03 CM

t
*3

1.651200+03 CM**3

37 IS AR ARRAy PLACEMENT BOUNDARY REGION

l1.9220E+03 CM**3
1.52661E+03 CM**3
1.58018E+03 CM'*3

43 IS AR ARRAy PLACEMENT BOUNDARY REGION

0

0
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111 1 43 1.092200+03 C14**3
2 44 2.78913E+02 CM4**3
3 45 5.320440+01 CM**3

1.09220E+03 CN**3
1.526910+03 GCM**3
1.58019E+03 CM4**3

UNIT USES

1 14

REGION MIX?

10

12

13

14

15

01

03

90

91

92

101

11i

7 1

3

7 1

3

84 1

7 2

3

74 1

7 2

3

1 1

1 1

7 1

2
3

1 1

3

1 1

1 1

1 1

OTURE TOTAL VOLUME

2 4.445800E+02 CM**3

1 4.24424E+01 CM**3
2 6.80828E+01 CM4**3
3 2.80925E+02 CN**3

1 4.244240+01 CM*
t
3

2 6.86826E+01 CM**3
3 2.888250+02 CM*

t
3

1 4.244240+01 CM4*3
2 6.86826E+01 CM4**3
3 2.889250+02 C54**3

1 5.09309E+02 CM**3
2 8.241910+02 CM**3
3 3.467100+03 CM**3

1 4.244240+01 C14**3
2 6.868260+01 C14**3
3 2.888250+02 CM*~*3

1 4.244240+01 CM**3
2 8.868260+01 CM**3
3 2.889250+02 CM'*3

1 4.244240+01 CM4**3
2 6.868260+05 C4

4
*3

3 2.889250+02 CM4**3

1.092200+03 CM**3
3 2.788130+02 CM**3
5 5.326440+01 CM**~3

1.082200+03 CM4**3
3 2.788130+02 C4**3
5 5.328440+01 C54**3

3.160360+03 054*43
0 2.204900+02 CM**3

4.903590+03 CM4*3
5 9.508140+02 CM4*3

3.160360+03 CM**3
5 2.204900+02 CM**3

3 5.598180+03 CM4"3
5 4.158130+03 CM4'*3
6 4.007400+04 CM4**3
5 1.341360+04 CM4*3
8 6.845830+04 CM4*3
5 3.759570+03 CM**3
7 4.266890E+04 CM**3

2 5.453000+02 C14'3

2 5.453000+02 CM4"3

1.092200+03 CM**3
3 2.789130+02 CM**3
5 1.242840+02 CM**~3

1.092200+03 CM**3
3 2.769130+02 CM**3
0 1.242840+02 CM*4*3

1.092200+03 CM**3
3 2.789230+02 GM**3
5 1.242840+02 CM**~3

1.092200+03 CM**~3
3 2.789230+02 CM4**3
5 5.326440+01 CM**3

1.092200+03 CM**~3
3 2.799130+02 CMV*3
5 5.320440+02 CM**3

TOTAL MIXTURE VOLUMESMIXTURE TOTAL VOLUME
1 7.639030+02 CM*"3
2 2.77139E±03 G?4"3
3 1.275220+04 C54*'3
5 2.334520+04 CM**3
6 4.807400+04 CM**3
7 4.29099E+04 0M'*3
8 6.845630+04 CM'

4
3

3.2051030+03
7.4 8828E+03
1.27299E+04
1.04094E+05
5.453510+05
4.259190-16
0.933110-16

0
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** * BIASING INFORMATION *

** A DEFAULT WEIGHT OF 0.B00 WILL BE USED FOR ALL BIAS SDOS.**
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I.... TO'S WERE USED IN WENO-V BEFORE TRACKING ....

..... 0.02017 MINUTES WERE USED PROCESSING DATA.

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE- 6.03151E-02

START TYPE S WAS USED.

TWE NEUTRONS WERE STAR•TED WITW A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 4.98539E+0i -W--4.98539E+01 +Y- 4.98539E+Ii -Y=-4.98539E+0i +Z= 1.S000OE+Si -Z=-I.SSG00E+I1

TWE FLAG TO START NEUTRONS IN TWE REFLECTOR WAS TURNED OFF

0.38817 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TINE 0S 0.40533 MINUTES.

GENERATION ELAPSED TIME AVERAGE AVG E-EFF MATRIX MATRIX W-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

WEND MESSAGE NUMBER K(5-132 W....NG.... ONLY 770 INDEPENDENT FISSION POINTS WERE GENERATED
1 8.64733W-Si 4.39500E-Sl i.S0000E+00 S.I000SE+I0 0.S0S0SE+SS 0.00000E+00
2 9.S7li9E-S1 4.7250GE-Il i.SSOS0E+S0 0.SSI00E+S0 0.00000W+S0 0.0000OE+00

WEND MESSAGE NUMBER K(5-132 WARNING.... ONLY 773 INDEPENDENT FISSION POINTS WERE GENERATED
3 8.54145E-S1 5.05333E-01 8.54140E-Oi 0.S0000E+00 0.S000SE+0S 0.00000E+II
4 9.38616W-Si 5.37333E-Si 8.96378E-Si 4.22379W-I2 0.0S00SE+S0 0.000S0E+SS
S 9.22249E-Si 5.69555E-Oi 9.55002E-Si 2.58659E-02 0.OSSISE+SS 0.00000E+00
6 8.79528E-Si 6.S1S0SE-01 8.98633E-Sl i.93669E-02 0.SSSSSE+SG 0.55000E+I0
7 6.98732E-01 8.3450GW-Si 8.98653W-Si 1.500i6E-52 0.00000E+00 0.SISI0E+S0

8 9.ii786E-Ii 6.67333E-S1 9.55842E-Si i.24428E-12 S.0SS0SE+SS S.01000E+IS
8 8.8738lE-01 6.99500E-0i 8.98818W-Si i.56904E-02 S.00SISE+SS S.OSS00E+I0

10 9.2098GW-Il 7.35500E-01 9.01676E-S1 9.66016W-I3 S.00S0SE+00 0.00000E+I0
11 8.9ii80E-01 7.62667W-Si 9.005iSE-Si 6.99892W-SI S.SSS0SE+SS S.00000E+II
12 9.06226E-I1 7.93667W-Si 9.11082W-Si 7.71233W-Il S.ISSISE+SS 0.50000E+SS
13 9.15461W-Il 8.21833W-Si 9.0148GW-Si 6.98741E-03 0.0G000E+SS 0.00000E+00
14 8.42803W-Si 8.58667W-Si 8.96590W-Si 8.03718W-SI 0.0S000E+SS S.00SI0E+II
15 8.41478W-Si 8.88833W-Si 9.00043W-Si 8.15975W-SI S.O0000E+00 0.00000E+0S
16 8.65977W-Si 8.21833W-Si 8.97610W-Si 7.93666W-Il S.OSSOIE+S0 0.0I000E+00
17 8.83131W-Si 9.5S833W-Si 8.96645W-Si 7.45142W-S3 0.0000OE+SS S.SO000E+I00
18 8.92i63E-01 9.87833W-Si 8.96365W-Il 6.97578W-SI 0.00000E+00 0.00000E+00
18 9.28505W-Si 1.01983E+00 8.98255W-li 6.81991W-SI 0O.0000E+S0 0.OOOOSE+S0
20 9.26201W-Si 1.05283E+00 8.99808W-Il 6.61465W-SI 0.S0000W+S0 0.00000E+00
21 8.97280W-Si 1.08583E+S0 8.99675W-Il 6.25825W-0I 0.00000E+00 S.S00O0E+00
22 9.19284W-Si i.I1683E+00 8.01615WE-Il 6.28871W-SI SO.0O00E+SS 0.00000E+00
21 9.55410E-01 1.14900E+00 9.01586W-Il 5.95351E-03 0.0000OE+S0 S.S0000E+00
24 9.47855W-Si 1.18100E+00 9.03699W-Il 8.05338W-SI 0.SSSS0E+S0 0.00000E+00
25 8.96969W-Si 1.213000+00 9.03406W-Si 5.78160W-SI 0.00000E+00 0.SOSOSE+S0

26 9.50013E-01 1.245000+00 9.05348W-SI 5.87526E-03 0.SSS00E+00 S.00000E+00
27 8.87597E-Si 1.277000+00 9.54638E-01 5.67898WE-SI S.SSSOE+S0 0.000000+00
28 8.42086W-Si 1.11000E+00 9.02212W-Il 5.96387W-SI 0.00000E+00 0.00000E+00
29 9.09686W-Si 1.340170+00 9.02508E-01 5.74538W-SI 0.000000+00 0.00000E+00
30 8.11398W-Si 1.37133E+00 9.02468W-Si 5.53653E-53 S.0O00OE+00 S.0000OE+00
31 9.11198W-Si 1.404130+00 9.02838W-Il 5.35500W-SI 0.000000+0S 0.000000+00
32 9.38927E-01 1.436130+00 9.04041W-01 5.311430-03 0.000000+00 0.000000+00
33 8.62382W-Si 1.470170+00 8.02698W-Il 5.310100-03 0.000000+00 0.000000+00
14 8.79410W-Si 1.502330+S0 8.01970W-Il 5.19273W-SI S.000000+00 0.O0000E+00
IS 8.92716W-Si 1.53433E+00 9.11688W-Si 5.04071W-SI 0.000000+00 0.000000+00
36 8.98063W-Si 1.567330+00 8.01583E-01 4.89138W-Il 0.00000E+00 0.000000+00
17 8.71316W-Il 1.601170+00 9.007180-01 4.82766W-SI 0.000000+00 0.000000+00
18 9.11996W-Si 1.633170+00 9.01031E-01 4.70209W-Il 0.0000OE+00 0.00000E+00
39 9.15148W-Il 1.66617E+00 9.01413W-Si 4.58911W-SI 0.00000E+00 0.000000+00
40 8.98372W-Si 1.69817E+00 9.11133WE-Si 4.46744W-Il 0.000000+00 0.00000E+00
41 8.70588W-Il 1.730170+00 9.00844W-Si 4.42223W-SI S.OO000E+00 0.00000E+00
42 9.05086W-Si 1.78233E+SS 9.006588W-Si 4.31175W-Il 0.O00O0E+SS 0.00000E+00
43 8.90824W-Si 1.79333E+00 9.00418E-01 4.21211W-SI S.00000E+SS 0.OSSSOE+00
44 8.25132W-Si 1.82633E+00 9.01000W-li 4.15250E-03 0.OSSO0E+00 0.00000E+00
45 8.42242W-Si 1.858330+00 8.99640E-01 4.27889W-SI 0.00000E+00 0.O0000E+00
46 9.37250E-01 1.88850E+00 9.00495W-Si 4.26700W-S3 0.SOO00E+SS S.05000+SS
47 8.61176W-Il 1.92250E+00 8.99621W-SI 4.261640-03 0.000000+00 0.00000E+00

48 9.01697W-Si 1.95450E+00 8.99666W-Si 4.168210-03 0.000000+00 0.0O00OE+0S
48 8.79237W-0i 1.98650E+00 8.99231W-Si 4.10165W-SI 0.000000+00 0.00000E+00
50 8.96693W-Si 2.018500+SO 8.98178W-Si 4.01564W-S3 0.000000+00 0.00000E+00
51 8.81902W-Si 2.050670+00 8.990300-Ol 3.93S640-03 0.I000OE+00 0.00000E+00
52 9.47823W-Si 2.08350E+S0 9.00006E-81 1.87768W-SI S.OS000E+00 0.00000E+00
53 9.14853W-Si 2.115670+00 9.50297W-Si 3.009760-03 0.000000+00 0.00000E+00
54 8.02976W-Si 2.147670+00 9.00348W-Si 3.834190-03 0.000000+00 0.000000+00
55 9.32633W-Si 2.180670+00 9.009580-01 3.81015W-SI 0.00000E+00 0.000000+00
56 6.62429W-Si 2.21350E+00 9.00244W-Si 3.80640W-SI 0.OOOOOE+00 G.S0000E+00
57 8.78213W-Il 2.245670+00 8.99844W-Si 3.75788W-SI 0.00000E+00 0.S0000E+00
58 9.29361W-Si 2.276670+00 9.00171W-Si 3.73770W-SI 0.000000+00 0.000000+00
59 9.52866W-Si 2.307000+00 9.01292W-Si 3.77575W-Il 0.000000+00 0.00000E+00
60 9.41471W-Si 2.33800E+00 9.02019W-Si 3.780890-03 0.GS0000E+00 0.00000E+00
61 8.91892E-01 2.371000+00 9.01847W-Si 3.72002W-SI 0.000500E+0 0.000500E+00
62 9.24170W-Il 2.403000+00 8.02219W-Si 3.87637W-Il 0.00000E+00 0.000000+00
83 8.908680-01 2.435170+00 9.02033W-Si 3.62036W-SI 0.00000E+00 0.000000+00
64 8.44533W-Si 2.468000+00 8.011060-01 3.68028W-SI 0.000000+00 0.000000+00
65 9.19200W-Si 2.500170+00 9.01383W-Si 3.63276E-03 0.000000+00 0.00000E+00
66 8.68189W-Si 2.532170+00 9.00877W-Si 1.612590-03 0.00000E+00 0.000000+00
67 8.64434W-Si 2.565000+00 9.00316W-Si 3.600500-53 0.00000E+00 S.OOOO0E+0S
68 8.77680W-Si 2.598000+00 8.989730-01 3.562080-03 0.OSO00E+00 0.000000+00
69 8.243170-01 2.630000+00 9.001170-01 3.527270-03 0.000000+00 0.000000+00
70 9.118750-01 2.663000+00 9.00500W-Si 3.47915E-03 0.00000WE+0S 0.GS00500+00
71 9.00279E-01 2.684170+00 9.005030-Si 3.428360-03 0.00000E+00 0.GS0050E+00
72 9.370930-01 2.725330+00 9.01025E-01 3.419200-03 0.OOS00E+00 0.SS0000E+00
71 8.71049W-Si 2.758170+00 8.006030-01 3.38704W-SI G.00000E+00 0.00000E+00
74 8.95938W-Si 2.79033E+00 9.00539W-Si 3.35015E-03 0.00000E+00 0.00000E+00
75 8.81734W-Si 2.823170+00 9.004180-01 3.30614W-SI S.050000E+00 0.SG0000E+0O
76 9.07962E-01 2.855330+00 8.005200-01 3.26275E-03 0.000000+00 0.00000E+00

NAC International 6.6.3-61



NAO-LWT Cask SAR
Revision 44

August 2015

77
78
79
80
81
82
83
84
85
86
87
88
89
90
81
92
93
84
95
88
87
98
88

100
101
102
103
184
105
108
107
108
109
110
11I
112
113
114
115
118
117
118
119
120
121
122
123
124
128
128
127
128
129
120
131
132
133
134
130
138
137
138
138
140
141
142
143
144
149
146
147
148
148
150
151
102
153
104
155
186
107
108
188
180
161
182
183
184
180
166
187
188
169
170
171

9. 0007 80-01
9.266360-01
9. 14409E-01
8.93065E-01
9.39654E-01
8.88000E-01
8. 774 84E0-01
9.09180E-01
8.835210-01
9. 107720-01
8. 644290-01
9.4 4313E-01
9.37499E-01
8.702650-01
8.534790-01
8.75077E-01
9.21511E-01
8.75884E-01
9. 73236GE-01
8. 90701E-01
8. 78098E-01
9.14 973E-01
8. 94076E-01

8. 91300E-01
9. 34 534 E-01
9.3 6717E-01
8. 92327E-0l

8. 66639E-0l
9. 68759E-01
9. 43452E-01
8. 78250CE-Cl
9. 13006E-01
8. 85045E-01
8. 93914E-01
8. 25573E-01
8. 95593E-01
8. 69591E-01
8.9879832E-01
8.74422E-01
8. 98152E-01
8.689339E-01
9. 22756E-01
9. 30999E-01
9.4 9007E-01
9.045860E-01
9. 66280E-01
8. 53077E-01
9.58 663E-01
8.70734E-01
9. 45 178E-01
9.16217E-01
0. 42022E-01
9. 00724 E-01
8. 735900-01
9.25854E-01
8. 99176E-01
9.47 677E-01
8. 65875E-01
8. 83745E-01
8.93197E-01
8. 86474E-01
9. 505 94 E-01
9.305600-01
9. 106 65E0-01
8.51616E-01
8. 82287E-01
9.37502E-01
9.22123E-01
9. 65204E-01
8. 92216E-01

8.90569E-01
8.94 205E-01
9.0 1752E-01
8.96245E-01
9. 03 029E-01
9.25 901E-01

9. 19935E-01
9.25819E-01
9.0 6503E-01
8. 54453E-01
9.18177E-01
8. 97244 E-01
8.88518E-01
9.01194E-01
8.86233E-01
8. 50380E-01
8.9 1927E-01
8. 84833IE-O1
9.40537E-01
9. 42 814 E-01
8.921700-01
9. 82412E-01
0.923600-01
9.2058 050-01
0.073530-01

2.88817E+00
2.919330±00
2. 95133E+00
2.98250E+00
3.015500+00
3.04933E+00
3.08233E+00
3.114330+00
3. 1473 3E+00
3. 18017E0+00
3.21233E+00
3. 2433 3E+00
3.27450E+00
3. 30 6850+00
3. 337687E+00
3.368830+00
3.40083E+00
3.433830+00
3.465000+00
3. 4978 30+00
3. 5300 0E+00
3.56283E+00
3.5 9500E+00
3.627000+00
3.659000+00
3.690170+00
3.723170+00
3. 75 60 00+00
3. 788170+00
3. 818 330+ 00
3.851330+00
3. 884 17E+00
3.916170+00
3.94917E+00
3.981170+00
4 .013330+00
4 .046170+00
4.078330+00
4 .112170+00
4.14417E+00
4.177170+00
4 .207330+00
4.238500E+00
4.26967E+00
4.301670+00
4.331830±00
4.36383E+00
4.395000+00
4.42700E+00
4.45817E+00
4.490170+00
4.521330+00
4.554330+00
4.585500+00
4.618500+00
4.64950E+00
4.681500+00
4.71367E+00
4.74850E+00
4.77950E+00
4.811500+00
4.84167E+00
4 .872000+00
4.904830+00
4 .93783E+00
4 .970830+00
5. 002830+00
5. 034 000+00
5.06700E+00
5.099830+00
5.132000±00
5. 164 000E+00
5.196000+00
5.22900E+00

5.260170+00
5.293000±00
5.325170+00
5.35617E+00
5.388330+00
5.421170+00
5.453170+00
5.48433E+00
5.516330+00
5.549330+00
5.581330+00
5.61350E+00
5. 646330+00
5.678500+00
5.70867E+00
5.739830+00
5. 772 670+00
5.805670+00
5.837670+00
5.869830+00
5.902670+00

9.00514E-01
9.008080-01
9. 01034E-01
9. 009320-01
9.01422E-01
9.010040-01
9.007140-01
9.00817E-01
9.003680-01
9. 004910-01
9.00067E-01
9. 00582E-01
9.010060-01
9. 00725E-01
0.001940-01
8.999150-01
9.00152E-01
9.99888E-01
9. 00877E-01
9.005710-01
9.003130-01
9.004660-01
9. 004 000E-01
0.003070-01
9.006530-01
9.010140-01
0.009280-01
9. 005 92E-01
9.012630-01
9. 0166 90-01
9.014270-01
9. 0153 60-01
9. 013 8 2-01
9.013130-01
9.015350-01
9.014810-01
9.011940-01
9.011050-01
9.009280-01
9.009040-01
9. 0062 90-01
9.008200-01
9.010780-01
9.014840-01
9.015100-01
9. 020500-01
9.016450-01
9.021120-01
9. 018570-01
9. 022070-01
9.023190-01
9.026340-01
9.026580-01
9.024310-01
9.026130-01
9.025860-01
9.029300-01
9.026500-01
9.025070-01
9.024380-01
9.023200-01
9.026750-01
9.028780-01
9.029350-01
9.025650-01
9.024210-00
9.026690-01
9.028060-01
9.032430-01
9.031660-01
9.030790-01
9.030190-01
9.030100-01
9.029640-00
9. 02 965E-01
9.031180-01
9.032290-01
9.033780-01
9. 03399E-01
9.030800-01
9.031780-01
9. 0314 0E-01
9. 0304 60-01
9.030350-01
9.029290-01
9.026000-01
9.025340-01
9.024250-01
9.026690-01
9.029040-01
9. 028 38E0-01
9.027150-01
9.026530-01
9. 0279 10-01
9.028090-01

3.218960-03
3. 1948 6E-03
3. 158010-03
3.118930-03
3.117960-03
3. 10696E-03
3.082070-03
3. 046000-03
3. 04 24 4E-03
3.008566E-03
3. 003070-03
3.012210-03
3.007470-03
2.98636E-03
2.99996E-03
2.979540-03
2.956160-03
2.935720-03
3.009180-03
2.97888E-03
2.958600-03
2.931600-03
2.901960-03
2.873700-03
2.865460-03
2. 8594 90-03
2.832340-03
2.824510-03
2.876440-03
2. 8773 9E-03
2. 86012E-03
2. 839511E-03
2. 8127 2E-03
2.787410-03
2.77067E-03
2.74590E-03
2. 736817E-03
2.71179E-03
2.698080-03
2. 6744 2E-03
2.665240-03
2. 6490 4E-03
2.638930-03
2.647810-03
2.625600-03
2.658980-03
2.667800-03
2.696800-03
2.677050-03
2.678260-03
2.659110-03
2.656670-03
2.635780-03
2.624950-03
2.610940-03
2.590620-03
2.593900-03
2.56894 4E-03
2.573820-03
2. 5554 90-03
2.539240-03
2.545380-03
2.534910-03
2.517110-03
2.526060-03
2.512130-03
2.506630-03
2.492680-03
2.513360-03
2. 497020-03
2.481260-03
2.464950-03
2. 44814E0-03
2.431980-03
2.415600-03
2.404310-03
2.390930-03
2. 3797 9E-03
2.364270-03
2.370280-03
2.356950-03
2. 34210E-03
2.329000-03
2.314240-03
2.302060-03
2. 311100-03
2.297660-03
2.296050-03
2.283980-03
2. 2931 8E-03
2.270230-03
2.256860-03
2. 24715E-03
2.237980-03
2.224860-03

0.00000E+00
0. 00000E+00
0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.000000+00
0. 0000 0E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+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
0.000000+00
0. 000000+00
0.000000+00
0.000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0.000000+00
0. 000000+00
0.000000+00
0. 000000+00
0. 000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00

0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00

0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 000000+00
0.000000+00
0. 000000+00
0.000000+00
0. 000000+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. 000000+00
0. 00000E+00
0.000000+00
0.000000+00
0.00000E+00
0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000±00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000 000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000 000E+00
0.000000+00
0.000000+00
0. 000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0. 000000+00
0.000000+00
0. 000000+00
0.000000+00
0.000000+00
0. 000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 000000+00
0. 00 0000E+00

0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000 000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 000000+00
0.000000+00
0.000000+00
0. 000000+00
0. 000000+00
0. 000000+00
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172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
181
192
183
194
185
186
197
198
199
200
201
202
203
204
205
206

8.51698E-01 5.93483E+00
8.869087E-01 5.865383+00
9.33412E-01 5.998838+00
8.92778E-01 6.03183E+00
9.06610E-01 6.063008+00
9.14163E-01 6.09583E+00
8.828258-01 6.127838+00
9.108678-01 6.159008+00
9.67527E-01 6.19017E+00
9.26899E-01 6.220338+00
9.44357E-01 6.254178+00
8.044518-01 6.28533E+00
8.61304E-01 6.31917E+00
9.58905E-01 6.351338+00
8.438458-01 6.38333E+00
9.000578-01 8.41533E+00
8.912878-01 6.446508+00
9.875378-01 6.480338+00
8.779438-01 6.511508+00
8.857058-01 6.541678+00
9.03397E-01 6.57387E+00
8.93692E-01 6.605838+00
9.008548-01 6.63967E+00
8.960948-01 6.871678+00
8.960108-01 6.70367E+00
8.92024E-01 6.734838+00
8.663068-01 6.766008+00
9.07466E-01 6.798008+00
9.32423E-01 6.82917E+00
9.202438-01 6.962178+00
8.43967E-01 6.695008+00
9.185088-01 6.926178+00
9.21690E-01 6.959178+00
8.853448-01 6.99200E+00
9.25774E-01 7.02317E+00

9.02518E-01 2.23208E-03 0.00000E+00 0.000008+00
9.02439E-01 2.22038E-03 0.000008+00 0.000008+00
9.026198-01 2.214768-03 0.000008+00 0.000008+00
9.02562E-01 2.202668-03 0.000008+00 0.00000E+00
9.025858-01 2.190098-03 0.000008+00 0.000008+00
9.026528-61 2.178548-03 0.000008+00 0.00000E+00
9.02425E-03 2.17792E-02 0.550000E+50 0.500008E+00
9.024738-01 2.16610E-03 0.00000E+00 0.00000E+00
9.02839E-01 2.18469E-03 0.00000E+00 0.00000E+00
9.02973E-01 2.07660E-03 0.000008+00 0.000008+00
9.032038-01 2.176658-03 0.000008+00 0.00000E+00
9.032108-01 2.16460E-03 0.000008+00 0.00000E+00
9.029798-01 2.16496E-03 0.000008+00 0.00000E+00
9.027398-01 2.16652E-03 0.000008+00 0.000008+00
9.02419E-01 2.178368-03 0.00000E+00 0.00000E+00
9.02406E-01 2.16659E-03 0.000008+00 0.000008+00
9.023468-01 2.15574E-03 0.00000E+00 0.00000E+00
9.02267E-01 2.14564E-03 0.000008+00 0.000008+00
9.021378-01 2.136118-03 0.000008+00 0.000008+00
9.020518-01 2.128558-03 0.000008+00 0.000008+00
9.02058E-01 2.11733E-03 0.000008+00 0.000008+00
9.020148-01 2.106678-03 0.000008+00 0.000008+00
9.02008E-01 2.09568E-03 0.00000E+00 0.000008+00
9.019778-01 2.06501E-03 0.000008+00 0.00000E+00
9.01895E-41 2.07568E-03 0.00000E+00 0.00000E+00
9.018448-01 2.565828-03 0.000008+00 0.000008+00
9.016738-01 2.062368-03 0.00000E+00 0.00000E+00
9.01702E-01 2.05208E-03 0.00000E+00 0.000008+00
9.01858E-01 2.047578-03 0.00000E+00 0.000008+00
9.01950E-01 2.039358-03 0.00000E+00 0.000008+00
9.01660E-01 2.049748-03 0.000008+00 0.00000E+00
9.01744E-01 2.041248-03 0.000008+00 0.000008+00
9.016438-01 2.03350E-03 0.00000E+00 0.000008+00
9.017618-01 2.02509E-03 0.000008+00 0.000008+00
9.018798-01 2.01858E-03 0.00000E+00 0.00000E+00

KENO MESSAGE NUMBER K5-123
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LIFETIME = 8.34755E-05 + OR - 2.90697E-07 GENERATION TIME =4.14031E-05 + OR - 1.44112E-07
NU BAR = 2.42026E+00 + OR - 1.85916E-I5 AVERAGE FISSION GROUP = 2.35537E+01 + OR - 8.36356E-03

ENERGY(EV) OF THE AVERAGE LETNARGY CAUSING FISSION = 8.47922E-02 + OR - 4.37889E-04

NO. OF INITIAL
GENERATIONS

SKIPPED

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

AVERAGE
K-EFFECTIVE DEVIATION

0.90211 + OR - 0.00201

0.90193 + OR - 0.00202

0.90183 + OR - 0.00202

0.90194 + OR - 0.00203

0.90196 + OR - 0.00204

0.90191 + OR - 0.00205

0.90198 + OR - 0.00206

0.90189 + OR - 0.00207

0.90194 + OR - 0.00208

0.90192 + OR - 0.00209

0.90229 + OR - 0.00210

0.90190 + OR - 0.00214

0.90149 + OR - 0.00216

0.90111 + OR - 0.00219

0.90212 + OR - 0.00223

0.90218 + OR - 0.00229

0.90252 + OR - 0.00230

0.90249 + DR - 0.00235

0.90263 + OR - 0.00239

0.90174 + OR - 0.00242

0.90281 + OR - 0.00244

0.90232 + OR - 0.00251

0.90367 + OR - 0.00259

0.90244 + OR - 0.00266

0.90317 + OR - 0.00272

0.90343 + OR - 0.00274

67 PER CENT
CONFIDENCE INTERVAL

0.90010 TO 0.90413

0.89992 TO 0.90395

0.89981 TO 0.90386

0.89991 TO 0.90398

0.89992 TO 0.90400

0.89988 TO 0.90396

0.89992 TO 0.90404

0.89982 TO 0.90396

0.89986 TO 0.90402

0.89983 TO 0.90401

0.90019 TO 0.90439

0.99977 TO 0.90404

0.89933 TO 0.90366

0.89932 TO 0.903699

0.89989 TO 0.90435

0.89989 TO 0.90446

0.90022 TO 0.90491

0.90014 TO 0.90483

0.90024 TO 0.90503

0.99931 TO 0.90416

0.90017 TO 0.90509

0.89982 TO 0.90483

0.90009 TO 0.90527

0.89979 TO 0.00510

0.90045 TO 0.00589

0.90069 TO 0.90117

95 PER CENT
CONFIDENCE INTERVAL

0.89808 TO 0.90614

0.89790 TO 0.90997

0.89778 TO 0.90588

0.89788 TO 0.90601

0.89798 TO 0.90804

0.89781 TO 0.90601

0.89788 TO 0.90610

0.89775 TO 0.90802

0.89779 TO 0.90610

0.89774 TO 0.90610

0.89810 TO 0.90649

0.89763 TO 0.90618

0.89717 TO 0.90582

0.89713 TO 0.90588

0.89766 TO 0.90658

0.89761 TO 0.90675

0.99793 TO 0.90711

0.99779 TO 0.90718

0.89784 TO 0.90742

0.89689 TO 0.90658

0.89772 TO 0.90750

0.89731 TO 0.90734

0.99749 TO 0.90789

0.89713 TO 0.90776

0.99773 TO 0.90961

0.89794 TO 0.90992

99 PER CENT NUMNER OF
CONFIDENCE INTERVAL HISTORIES

0.89607 TO 0.90818 192400

0.89589 TO 0.90798 161800

0.89576 TO 0.90790 160800

0.89565 TO 0.90804 160000

0.89594 TO 0.90908 159200

0.89576 TO 0.90906 158400

0.89590 TO 0.90816 157600

0.89588 TO 0.90809 156800

0.89571 TO 0.90818 158000

0.89565 TO 0.90819 155200

0.89600 TO 0.90859 151200

0.89549 TO 0.90832 147200

0.89500 TO 0.90798 143200

0.89494 TO 0.90807 139200

0.89544 TO 0.90980 139200

0.89532 TO 0.90903 131200

0.89563 TO 0.90941 127200

0.89545 TO 0.90953 123200

0.89545 TO 0.90982 119200

0.89447 TO 0.90901 115200

0.89528 TO 0.90994 111200

0.89480 TO 0.90985 107200

0.89489 TO 0.9104S 103200

0.99447 TO 0.91041 99200

0.99501 TO 0.91133 91200

0.99520 TO 0.91168 91200

0
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NO. OF INITIAL
GENERATIONS AVERAGE

SNIPPED K-EFFECTIVE

97

102

107

112

117

122

127

132

137

142

147

102

157

162

167

172

177

182

187

192

197

202

0.90324

0.90271

0.9023 6

0.90234

0.90349

0.90104

0.90119

0.90064

0.90102

0.90069

0.869893

0.69844

0. 89777

0.89926

0.89792

0.89869

0. 89722

0.89195

0.88870

0. 89 946

0.90284

0.91283

+ 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

- 0.00277 0.90048 TO 0.90801

- 0.00296 0.99985 TO 0.90007

- 0.00288 0.89980 TO 0.90922

- 0.00299 0.89935 TO 0.90534

- 0.00310 0.90040 TO 0.90859

- 0.00312 0.89852 TO 0.90475

- 0.00310 0.89809 TO 0.90428

- 0.00322 0.88742 TO 0.90388

- 0.00333 0.88789 TO 0.90435

- 0.00337 0.89732 TO 0.90406

- 0.00340 0.89553 TO 0.90233

- 0.00368 0.89476 TO 0.90211

- 0.00386 0.89391 TO 0.90163

- 0.00414 0.89011 TO 0.90340

- 0.00438 0.89344 TO 0.90220

- 0.00474 0.89390 TO 0.90342

- 0.00538 0.88184 TO 0.90260

- 0.00493 0.89702 TO 0.89688

- 0.00498 0.88178 TO 0.90171

- 0.00649 0.89297 TO 0.90090

- 0.01006 0.89257 TO 0.91270

- 0.00928 0.90355 TO 0.92211

95 PER CENT
CONFIDENCE INTERVAL

0.89771 TO 0.00879

0.89699 TO 0.90843

0.89664 TO 0.90808

0.89630 TO 0.90833

0.89730 TO 0.90969

0.89540 TO 0.90787

0.89499 TO 0.90738

0.89420 TO 0.90708

0.89436 TO 0.90768

9.89395 TO 0.90744

9.89214 TO 0.90572

9.89109 TO 0.90579

0.89005 TO 0.90949

0.89097 TO 0.90754

0.88909 TO 0.90609

0.88921 TO 0.90816

0.98646 TO 0.90797

0.88209 TO 0.90181

0.88684 TO 0.90666

0.68648 TO 0.91244

0.88251 TO 0.92276

0.89427 TO 0.93139

99 PER CENT
CONFIDENCE INTERVAL

0.89494 TO 0.91159

0.89413 TO 0.91129

0.89379 TO 0.91094

0.89337 TO 0.91132

0.89420 TO 0.91279

0.89228 TO 0.91099

0.89189 TO 0.91047

0.89098 TO 0.91030

0.89103 TO 0.91101

0.89098 TO 0.91081

0.88874 TO 0.90912

0.88741 TO 0.90947

0.88819 TO 0.90939

0.88683 TO 0.91168

0.88467 TO 0.91097

0.88447 TO 0.91299

0.88108 TO 0.91335

0.87717 TO 0.90674

0.88188 TO 0.91162

0.87999 TO 0.91892

0.87245 TO 0.93282

0.88498 TO 0.94067

NUM4BER OF
HISTORIES

87200

83200

79200

75200

71200

67200

63200

59200

05200

51200

47200

43200

39200

36200

31200

27200

23200

19200

15200

11200

7200

3200
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PLOT OF AVERAGE K-EFFECTIVE BY GENEIRATION RUN.

THE LINE REPRESENTS K-EFF = 0.9021 + OR - 0.0020 WHICH OCCURS FOR 206 GENERATIONS RUN.

0.98992 S. 918 ORI93S

5 I I *
I I * I

III *
II I -

15 II *
10 I I I

I II *

I II *
I I * 1

15 I
15 I I *
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I 0 * J I
I I * I

T0 1*E
20 I I i* I

I I I
I I I *

II i * I
25 II[ *

25+ I I * I
r ~~I * I

I I [ * I
I S * I

30 I I
30 +II *

I ~I * I
I I *
I 0 1* I

35 I I I
I5 I 1* I
I I I* I
I I V I
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40 I I* T
I0 +5 * I
I 5 * 5
I I "* S
I I * I
I I * I

45+ I * 1 I
I I 1 I
I I * I I

i I *11
50 I *11
50 I * 5

I I * 1I I
I I *1 I
I I *1 I

55 + I * I
I I "1 I
II S * II
I S *I S
I I * S

SO-+ I 1* I
I I 1* I

SI V* I
SI V* I

I * I
65 + I * S

5 * 5
I I *I I

SI *11
] I I

70 + I *I I
I S *I I

II * I

]I *1 I

I I •I I
I5 +S *I I
I I *I I

I I I
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I i * 5
I +I * Ii
I I 'I I
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I I I
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190 +

205 +

I 1* I
I 1* I
I 1* I
I I*
I * I
I * I
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O * I

I * I
I * I
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I * I
1 * I
I * I
I * I

NAC International 6.6.3-68



NAC-LWTn Cak4 A August 2015
Revision 44

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.9021 + OR - 0.0020 WHICH OCCURS FOR 3 GENER.ATIONS SKIPPED.

5+

20 +

45 +

70 +

05 +
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I I I
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I I *
II V* I

I 1* I
O l* I

I l] I
I V* I
O I*
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115 +

145 +

175 +

185 +

NCInentoa
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II *
I *
I~ * I

I~ * I
I 1* I
I * I
I~ * I

I I

I I * I
•~ *

I *
I jt I
I *I I
r ]"

T I'
I * I
I *I I
I *I I

I *I I
I *I I
I * I
I 1* I

I * I
I j* I
I *I
I I *

I j *

I *I I
I I

t

I *I
I 1* I

I * I
I *1 I

I * I
I * I

I *1 I
I * I

I * I
S *1 I
I * I
I * I

I * I~
I * iI

I *
I * I

I *1 I
S * I

I * I~
I I~

I * II
* ]I

I * II

I * II
I * 1 I

I II
* I~

• I I
* I~

• I
* I~

• II
• II

I * I
* * I

I * I
I * I I

* IJ

• I
• I

• II
* I

• II
• II

• I~

• II
•II

* I
* I~
• II

II
II

I

- I I

6.6.3-70

I
I
I
I
I

I

I
I

I

I



NAC-LWT Cask SAR August 2015
Revision 44

I * II
I * I
f * IT

I * II
190+ I * I

I * I
I * I
I * I

I *I
195+ I * I

I *1
I 1*

I I
II

200+ I

I I I

II

III *

NAC International 6.6.3-71



NAC-LWT Cask SAR August 2015
Revision 44

SKIPPING I GENERATIONS

GROUP FISSION GRIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT LEAKAGE PERCENT
FRACTION DEVIATION DEVIATION DEVIATION

1 0.0003 2.56035E-54 5.4573 1.50773E-03 2.1797 0.OGOO0E+00 0.0000

2 0.0011 1.19711E-03 1.7824 3.23043E-03 0.6837 0.00000E+0S 0.0000

1 0.0017 1.52498K-SI 1.4980 1.03787E-S1 1.0080 0.000O0E+00 0.0100

4 0.0010 9.21900K-SO 1.7058 5.67407E-04 1.2742 0.500000E+00 0.0000

5 0.0014 1.15991K-SI 1.4508 1.02450E-0I 0.9580 S.00000E+00 0.0000

6 0.0019 1.65059K-SI 1.1540 2.61386K-SI 0.8416 0.00000E+00S 0.0000

7 0.0019 1.70295K-SI 1.1907 4.22649K-SI 0.8981 0.OOOOSE+00O 0.0000

8 0.0026 1.79582K-S3 1.8801 3.80393K-SI 1.0126 0.00000E+00 0.0000

9 0.0027 2.41111K-SI 1.8811 4.26692K-SI 1.0242 0.000O0E+0S0 0.0000

10 0.0058 5.21952K-SI 1.9871 8.84187K-SI 1.0582 0.OOOOOE+00 0.0000

11 0.6122 1.10506K-O2 1.7851 1.55913K-O2 1.6254 0.OOOOOE+00 0.0000

12 0.0166 1.49499K-O2 1.8419 1.56324E-02 1.2484 0.OOSOOE±00 0.0000

13 0.0162 1.46159E-02 1.7701 1.92808K-02 1.6976 0.OO0O0E±00 0.90000

14 0.0117 1.23654E-O2 1.8815 2.24392K-O2 1.0241 0.OOOOOE+00 0.0000

15 0.0027 2.41279K-SI 1.1910 1.01851K-O2 1.1258 0.OO0O0E+S0 6.6960

16 0.0019 1.67969K-SI 4.1801 6.19063E-O3 1.1070 0.OOSOOE+00 0.60000

17 0.0028 2.65759E-01 4.7425 1.98055K-0I 2.0496 0.OOSO0E+00 0.0000

18 0.6041 3.68149E-03 4.6778 4.09199K-SI 2.2997 0.OOSOSE+0S 0.0000

19 0.0049 4.46071E-03 1.9852 6.65610K-SI 1.5972 0.OO000E+00 0.0000

20 6.0208 1.87417E-02 1.8909 2.468146-02 0.9581 0.OOOOOE+00 0.0000

21 0.0115 1.03529E-02 2.7066 1.06895E-02 1.4122 0.00000E+00 0.0000

22 0.0277 2.49519E-02 1.9069 2.456216-02 1.1086 0.0O000E+00 0.0000

21 0.1056 9.52794K-0l 0.9464 1.015296-01 0.5111 0.00000E+S0 0.0000

24 0.2186 1.97206E-01 0.6778 2.12961K-Si 0.1259 0.00000KE+00 0.0000

21 0.1915 1.72161K-Si 0.6087 1.83980E-Ol 0.3190 0.SOO00E+00 0.60000

26 0.2416 2.17929K-Si 0.5720 2.26888KE-Si 0.3164 0.0000OE+S0 0.0000

27 0.0976 7.906066-02 1.0865 7.845556-02 0.6611 0.000006+00 0.0000

SYSTEM TOTAL = 6.02114K-Si 0.2211 1.00134E+00 0.0542 0.00000E+00 0.0000

ELAPSED TINE 7.02500 MINUTES

RANIDOMO NUMOBER 791A56DD44CA
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0.8419 TO 0.8561
0.8561 TO 0.8702
0.8702 TO 0.8843
0.8843 TO 0.8885
0.8885 TO 0.8126
0.8126 TO 0.8268
0.8268 TO 0.9408
0.9408 TO 0.9551
0.9551 TO 0.8692
0.9892 TO 0.8833

0.8418 TO 0.8581
0.8561 TO 0.8702
0.8702 TO 0.8843
0.8843 TO 0.8885
0.8988 TO 0.9226
0.8126 TO 0.8288
0.9288 TO 0.8408
0.8408 TO 0.8551
0.9551 TO 0.8892
0.9692 TO 0.8833

FREQUENCY FOR GENERATIONS 4 TO 208

FREQUENCY FOR GENERATIONS 185 TO 206

0.8419
0. 85681
0.87 02
0.8843
0.8985
0.8128
0.8268
0.98409
0.9551i
0. 9882

0.8419
0. 85681
0.8702
0.8843
0.8985
0.9128
0.92688
0.8409
0.8551
0.9892

TO 0.5851
TO 0.8702
TO 0.8843
TO 0.8985
TO 0.9128
TO 0.92688
TO 0.9409
TO 0.9551
TO 0.98692
TO 0.9833

TO 0.8581
TO 0.8702
TO 0.8843
TO 0.8985
TO 0.8128
TO 0.9288
TO 0.9409
TO 0.95511
TO 0.9892
TO 0.9833

CONGRATULATIONS! YOU RAVE SUCCESSFULLY TRAVERSED THE FERILOUS PATH TNROUGS RENO V IN 7.02SOO MINUTES
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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 from 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

PRIMARy MODULE ACCESS AND INPUT RECORD ( SCALE DRIVES - 95/03/29 - 08:06:37)
MODULE CSAS2S WILL BE CALLED

PWR RODS, NO BASKET, VOID EXTERIOR, GAP VOID
27DROUPNDF4 LATTICECELL
U02 1 0.95 293.0 92235 5.0 92238 95.0 END

ZIRCALLOY 2 1.0 293.0 END
1120 3 1.000 293.0 END
AL 4 1.5 293.0 END
SS304 B 1.0 293.0 END
PB 6 1.0 293.0 END
1120 7 1.0 293.0 END

N20 8 1.000 293.0 END
820 9 1.0K-3D 293.0 END

END COMP
TRIANOPITCH 2.92169 0.9564 1 3 1.1175 2 0.9753 9 END
"LBT CASE, 25 PWS RODS, NO PER BASSET, B M/D U235 VARIABLE PITCB'
READ PAEAN RUN=YES PLThNO GEN=ID3 NPD=400 END PARAM

REARDGECK
UNIT 1
COM='PWR FUEL ROD"
CYLINDER 1 1 0.4781 2P10.D
CYLINDER 9 1 0.4876 2P10.D
CYLINDER 2 1 0.5588 2P10.D
GLOBAL UNIT 2
CYLINDER 3 1 16.9963 2P1D.D

BOLE 1 .9000 .0000 .DODI

BOLE 1 DODD0 2.9216 .0000
NOLE 1 3.5301 1.4608 D00DO

BOLE 1 2.9301 -1.4609 .0OD0

NOLE 1 D0000 -2.9216 ODDS0
BOLE 1 -2.9301 -1.4609 .00DO

BOLE 1 -2.5301 1.4609 .0000
BOLE 1 -2.5301 4.3625 .0000
NOLE 1 .0000 5.8433 .0000
BOLE 1 2.5301 4.3925 .0000
BOLE 1 5.0603 2.9210 .0000
NOLE 1 5.0603 .0100 .0000
BOLE 1 5.0603 -2.9210 .0000
BOLE 1 2.5301 -4.3625 .0000
BOLE 1 .0000 -5.8433 .0000
BOLE 1 -2.8301 -4.3925 .0000
BOLE 1 -5.0603 -2.9216 .0000
BOLE 1 -5.0603 .0000 .O0000
BOLE 1 -5.0603 2.9216 .0000
BOLE 1 -5.0603 5.6433 .0000
NOLE 1 2.5300 7.3041 .0000
BOLE 1 7.5904 1.4606 .0000
BOLE 1 5.0003 -5.6433 .0000
BOLE 1 -2.5301 -7.3041 .0000
NOLE 1 -7.5904 -1.4606 .0000
CYLINDER 5 1 19.9913 2P10.0

CYLINDER 6 1 33.4963 2P10.0
CYLINDER 5 1 36.5443 2P10.D
CYLINDER 7 1 49.2443 2P10.0
CYLINDER 5 1 49.6539 2P10.0
CUBOID 6 1 4P49.9539 2P10.0
END DECK
READ BOUNDS ALL=MIR END BOUNDS

END DATA

SECONDARY MODULE 000006 NAB BEEN CALLED.

MODULE 000009 IS PINIONED. COMPLETION CODE 0. CPU TIME USED 0.60 (SECONDS).

SECONDARY MODULE 000002 NAB BEEN CALLED.

NODULE 000002 IS PINIONED. COMPLETION CODE 0. CPU TINE USED 5.93 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISNED. COMPLETION CODE 0. CPU TIME USED 202.93 (SECONDS).

MODULE CBAI25 IS PINIONED. COMPLETION CODE 0. CPU TIME USED 271.12 (SECONDS).
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CCCCCCCCCCC 00000000000
CCCCCCCCCCCCC 0000000000000
CC CC 00 00
CC 50
CC S0
CC 000000000000
CC 000000000000
CC SS
CC SS
CC CC 00 SS
CCCCCCCCCCCCC 0000000000000

CCCCCCCCCCC 00000000000

00000000000 CCCCCCCCCCC
0000000000000 CCCCCCCCCCCCC
0S 00 CC CC
SS CC
0S CC
000000000008 CC

000000000000 CC
00 CC
00 CC

0S 00 CC CC
0000000000000 CCCCCCCCCCCCC

00000000000 CCCCCCCCCCC

0000000 88888888888
000000000 8888888888888

00 00 88 88
00 00 88 88
00 00 88 88
00 00 88888888888
00 00 888880808888
00 05 88 88
00 00 88 88

00 00 88 88
0000000500 8888888888888

O0000000 88888888888

0000000 88888888888
000000000 8888888888888

00 00 88 88
00 00 88 88
00 00 88 88
00 00 88888888888
00 00 88888888888
00 00 88 88
00 00 88 88

00 00 88 88
500000000 8888888888888

0000000 88888888888
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Al
AA
AA
AA
Al
AA
AA
AA
AA
AA

Al
AA
AA
AA
Al
Al
AA
AA
AA
AA

AAAAAA-AAA 00000000000
AAAAAAAAAAA 0000000000005

A-A 00
A-A 00

AAAAAAAAAAAA 000000000000
AA-A-A-AAA-AA-AAA 000000000000

A A-A SS
A A-A SS

A-AA-AA-AAA-A LL
AAAAAA-AAA-AA LL

A A-A IL
A-A- ILL
A-A LL

AAAAA-AAA-AA-A LI
AA-AAAA-AAA-AAA LL

A-A LI
A-A LI

A A-A LI
A A-A ILLLLLLLLLL
A A-A LILLLILLLLLLL

// 0000000
I/ 000O000000

// 00 O00
// 00 O00

// 00 O00
// 00 O00

// 00 O00
// 00 O00

// 00 00
0/ 0 O00

// O000000000
// 0000000

11
111

*: I111
::: Ii
::: I1

11
11

::: 11
-: 10
*: 11

iiiiiiii
11111111

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

EEEEEEEEEEEEE
EEOEEEEEEEEEEE
EE

EE
EE

EEEEEEEEE
EEEEEEEEE
EE
EE

ES
ESEEEEEESEEEEE
ESEEEEESEEEEE

55505555555555
5555555555555
55
55
55
555555555555
5555555555555

55
55

55 55
5555555555555

555558555555

0000000
000000000

00 O00
00 00
00 O00
00 00
00 00
00 O00
00 O00

00 O00
000000000

O000O005

55585555555555
55555585555555
55
55
55
555555555555
5555555555555

55
55

55 55
55555555585555

55555555555

pppppppppppp
PPPPPPPPPPPPP
pp PP
pp PP
pp PP
PPPPPPPPPPPPP
PPPPPPPPPPPP
PP
PP
PP
PP
pp

// 88888888888

// 8888888888888
// 88 99

// 88 99
// 88 88

/1/ 8888888888888
// 888989888989

// 99
// 99

// 99
// 8888888888999

// 998898888888

44
444

-::: 4444
::: 44 44
* *: 44 44

44 44
44 44

:: 444444444444
:: 4444444444444

:: 44
44
44

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

88888888888
8888888888888
88 88
88 88
88 88
88888888888
88888888888

88 88
88 88
88 88
8888888888888
88888888888

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44
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SSSSSSSSSSS CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC
SS SS CC CC
SS CC
IS CC
SSSSSSSSSSSS CC

SSSSSSSSSSSS CC
5S CC
SS CC

SS SS CC CC
5555555555555 CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC

A-AA-A-AA-AAA LL
A-AAA-AAAA-AAA LL
A-A A-A LL
A-A A-A LL
A-A A-A- LL
AAAAA-AAAAAAA-A LL
AAAAA-A-AA-AAAAA LL
A-A A-A LL
A-A A-A LL
A-A A-A- LL
A-A A-A LLLLLLLLLLLLL
A-A A-A LLLLLLLLLLLLL

EEEEEEEEEEEEE
EEEEEEEEEEEEE
ES
ES
EE

ESEESEESEEE
EREESEESEEE
ES
EE
EE
EEEEESEEESEEE
ESEEEEEEREEEEE

PPPPPPPPPPpP
PP PPPPP P PP PP P
PP PP
PP PP
PP PP
PPPPPPPPPPPPP
PPPPPPPPPPPP
PP
PP
PP
PP
PP

CCCC CCC CCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

********************************************************************************
********************************************************************************
********************************************************************************

PROGRAM VERIFICA-TION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

********************************************************************************
********************************************************************************
***** *****
***** *****

*****PROGRAM: CIA-S

*** CRASATION DATE: 03/08/96

****VOLUME: ENG

****LIBRA-RY: O:\SCA-IE43\WIN_NT\EXE

*** PRODUCTION CODE: CSA-S

*****VERSION: 3.1

**•** OSNA-ME: SCALE-PC

*** DATE OP EXECUTION: 08/55/98

*** TIME OP EXECUTION: 08:10:44
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PNR RODS, NO BASKET, VOID EXTERIOR, GAP VOID

* *** PROBLEM PAPIOETERS***

LIB 27GROUPNDF4 LIBRARY
MXX S MIXTURES
MSC S COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE I 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA

MSLN 0 FUEL SOLUTIONS

**** PROBLEM COMPOSITION DESCRIPTION***

SC UO2 STANDARD COMPOSITION
ME 1 MIXTURE NO.
VP 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES MELVIN

92000 1.00 ATOM/MOLECULE
92235 5.000 WT%
92238 95.000 NT%

8016 2.00 ATOMS/MOLECULE

END

SC ZIRCALLOY STANDARD COMPOSITIOH
ME 2 MIXTURE NO.
VP 1.1000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

TEMP 293.0 DES KELVIN
40312 1.00 ATOM/MOLECULE

END

IC 520 STANDARD COMPOSITION
ME I MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMIENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

END

SC Al.
ME

VF
ROTH
NEL
TIP

TEMP

END

SC 11304

ME
VF
ROTH
NEL
ICP
TEMP

END

SC PB
ME
VF
ROTH
NEL
ICP
TEMP

END

SC N20

ME
VP
ROTH
NEL
ICP
TEMP

END

SC 820

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE NO.

1.1000 VOLUME FRACTION
2.7020 TNEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

291.0 DEG MELVIN
13027 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
0 MIXTURE NO.

1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMPOUND

293.0 DES KELVIN
24304 19.000 WT%
25050 1.000 MT%
26304 69.900 MT%
29314 9.500 WT%

STANDARD COMPOS IT ION
6 MIXTURE NO.

1.0000 VOLUME FRACTION
11.3440 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
82000 1.00 ATOM/MOLECULE

STANDARD COMPOSITIOB
7 MIXTURE NO.

1.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

393.0 DEG MELVIN
1001 2.00 ATOMS/MOLECULE
9016 1.00 ATOM/MOLICULE

STANDARD COMPOSITION
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MX 8 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
TICP 1 0/1 MIXTURE/COMPOUND
TEMP 292.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8116 1.00 ATOM/MOLECULE

END

SC N20 STANODARD COMPOSITION
MX 9 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 292.0 DEC RELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

***PROBLEM CEOMETRY **

CTP TRIANOPITCH CELL TYPE
PITCH 2.9217 CM CENTER TO CENTER SPACING
FUELOD 0.9564 CM FUEL DIAMETER OR SLAB TNICKNESS
MPUEL 1 MIXTURE NO. OF FUEL
25OD 3 MIXTURE NO. OF MODERATOR
CLADOD 1. 1175 CM CLAD OUTER DIAMOETER
MCLAD 2 MIXTURE HO. OF CLAD
CAPOD 0. 9753 CM CAP OUTER DIAMETER
MGAP S MIXTURE NO. OF CAP

ZONE SPECIFICATIONS FOR LATTICECELL CEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CAP
lONE 3 25 CL.AD
ZONE 4 IS MOD
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S* PWR RODS, NO BASKET, VOID EXTERIOR, GAP VOID ** *

** ******* DATA LIBRARy INFORM4ATION * ***** **

** UNIT VOLUME **
* * NUMBER DATA SET NAME NAME UNIT FUNCTION ***

**89 G:\scale43\DATAkLIS\FT89FS01 STANDARD COMPOSITION LIBRARY **

**82 G:\scale43\DATALIB\FT82F001 GROSS SECTION LIBRARY**

1* 1 D:\PROJECTS\BU85-C-l\rods9\RONX3M\FTllF001 SHORT CROSS SECTION LIBRA•RY **

S*I9 D:\PROJECTS\SUSS-C~l\rods9\RONX3M\FT90PS0l INPUT DATA DIRECT ACCESS**

*** ~STANDARD COMPOSITION LIBRARY DATA**

***UNIT NUMBER :89 *

*** DATASET NAME : G:\scale43\DATALIB\FT89F00GT*

*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY *
*** ~617 STANDARD COMPOSITIONS, 490 NUCLIDES *
*** 90I ELEMENTS KITS VARIANLE ISOTOPIC DIITRBUTIONS.**

***CREATION DATE: 6/30/95**

*** ~CROSS SECTION LIBRARY DATA**

**UNIT NUMBER : 52 **

*** DATASET NAME : G:\scale43\DATALIB\FT82F00 **

O *** LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY**

* ** BASED ON ENDE-B VERSION 4 DATA**

***COMPILED FOR NRC 1/27/89**

**• L.M. PETRIE - ORNL**

~~~~~* * * *****************************************DAABAIGCMLT ****** *******************

I.... ID'S MERE USED PEFREPAREAING T K END VINU DATA ....

S.... ID'S MERE USED LOADING THE REND VpAMEE DATA ....

S.... ID'S MERE USED LOANING THE DATA ....

..... 0 ID'S MERE USED CHECKING THE REND V GEOMETRY DATA ....
***RESTART DATA HAS BEEN BRITTEN ON UNIT 95** *

I.... ID'S WERE USED WRITING THE REND V - COAS DATA ....

..... I ID'S MERE USED PROCESSING CIAS INPUT DATA ....

CONTROL MODULE CIAS25 IS COMPLETE.

0
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KR KK EREEREEREEREEE
KK KK REEREEREEEREEE
KR KR EE
KR KR REE
KR KR EE
KKKKKKKK REEEEEEEE

RKRKRKRK EREEEREEEE
KR KR REE
KR KR REE
KR KR EE
KR KR REERERREEEREER
KR KR REREEERREERERE

05000000000 CCCCCCCCCCC AAAAAAAAA
0000000000000 CCCCCCCCCCCCC AAAAAAAAAAA
SS 00 CC CC AA AA
SS CC PA AA
SS CC AA AA
080050000000 CC AAAA.AAAAAAAAA
000800000000 CC AAAAAAAAAAAAA

00 CC AA AA
00 CC AA AA

0S 00 CC CC AA AA
0000008000000 CCCCCCCCCCCCC AA AA
00000000000 CCCCCCCCCCC AA AA

00O0000 888388888888 //
O000000000 88888088888888 //
00 00 88 88 //

00 00 88 88 //
00 00 88 88 //
00 00 88888888888 //
00 00 888888808888 //
00 00 88 88 //
00 00 88 88 //
00 00 88 88 //

O000000000 8888888888888 //
0000000 88888888888 //

0000000 888808888808
000000000 8888888888888
00 00 88 88 ::

00 00 88 08 -:

00 00 88 88 ::
00 00 880008888088
00 00 880808880008
00 00 88 88 ::
00 00 88 88 ::
00 OO 88 88 ::
000000000O 88888080008888
0000000 88888888880

NR KR O00000000000
KNN RN 0000000000000
KENN NN 00 00

RN RN NN 00 00
KN NN NN 00 O00
KR NN RN 00 00

KR RNNRN 00 O00

KR NNN 0000000000000
KN RN 0000000O000

EL REEEREREEREEE
EL EEREEREEREREE
EL ER
EL EE
EL EE
LL EREEEEEEE

EL REEERR

LL ER

ELLELLELLLLEL RERERREREREREE
LLLLLLLLLLLLL EEREEREREREREEE

O0000000 550505555555555
000000000 55050555585555

00 00 55
00 00 55
00 00 55
00 00 5505555555555
00 00 58855555555555
00 00 55
00 00 55

00 00 55 55
00000000O 5555555555555
0000000 55555555555

11 00O0000
11II 000000000

11i1 00 00
11 00 00
11 00 O00
II 00 00
11 00 00
11 00 00
11 00 00
II 00 00

11111111 000000000
11111ii1 00O00000

vv vv

vv wv
vv vv

vv vv

vv wv

vvxvv

vvv

PPPPPPPPPPPP ccccccccccc
PPPPPPPPPPPPP cccccccc~cccc
pp PP cc cc
PP pp cc
pp pp cc
PPPPPPPPPPPPP cc
PPPPPPPPPPPP cc
PP cc
PP cc
PP cc cc
PP ccccccccccccc
PP CoCoCCCCCCC

// 88888888888 88888888888
// 8888888888888 8888888888888

// 88 88 88 88
// 88 88 88 88

I// 88 88 88 88
// 8888888888888 88888888888

// 888888888888 88888888888
// 88 88 88

// 99 88 88
88 9 88 88

// 8888888888808 8888888888888
// 888888888888 88888888888

5555588850555 22222222222
05555558555555 2222222222222

::: 55 22 22
:: 55 22
:: 55 22

555555555585 22
5555555551555 22

::55 22
*: 55 22

::: 55 55 22
5555555555555 2222222222222
55555555555 2222222222222
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*** ~"LWT CASK, 25 PMR RODS, NO PER HASKET, B H/O U235 VARIABLE PITCH"**

** *** NUMERIC PARAMETERS **** **

**TME MAXIMUM PROBLEM TIME (MIN) 30.00 *

**TBA TIME PER GENERATION (KIN) 0.50 *

**GEN NUMBER OF GENERATIONS 103 *

**NPG NUMBER PER GENERATION 400**

**NSK NUMBER OF GENERATIONS TO BE SKIPPED 3 ** *

**BEG BEGINNING GENERATION NUMBER 1 * **

**RES GENERATIONS BETWEEN CHECKPOINTS 0 * **

**XlD NUMBER OF EXTRA 1-D CROSS SECTIONS 1 ** *

**NBK NEUTRON HARK SIZE 425**

**XNB EXTRA POSITIONS IN NEUTRON HARK 0 S

MPHNF FISSION HARK SIZK 400**

**XFB EXTRA POSITIONS IN FISSION HARK S *

**MTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000**

** TH WEIGHT NIGH FOR SPLITTING 3.0000**

M* WL WEIGHT LOW FOR RUSSIAR ROULETTE 0.3333 *

**RHO STARTING RANDOM NUMBER BB827150001**

**NBH NUM4BER OF D.A. BLOCKS ON UNIT H 200**

**NLH LENGTH OF D.A. BLOCKS ON UMIT H 512**

* ** ADJ MODE OP CALCULATION FORWARD * **

* ** INPUT DATA WRITTEN ON RESTART UMIT NO * **

* ** BINARY DATA INTERFACE YES ** *
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********************************************************************************************************************

*** "LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH" ***

********************************************************************************************************************

****** LOGICAL P•!%AMETERS

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

AMX

XSI

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 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 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

FDN

RUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

****** ***

PLOT PICTURE MAP(S) NO ***

COMPUTE FISSION DENSITIES NO ***

COMPUTE NIJ-B!•R & AVG FISSION GROUP YES ***

COMPUTE MATRIX K-EFF BY UNIT LOCATION NO ***

COMPUTE COFACTOR N-EFF BY UNIT LOCATION NO ***

PRINT FISS PROD MATRIX BY UNIT LOCATION NO ***

COMPUTE MATRIX K-EFF BY /•RRAy 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/•3S. 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 ***************

O
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** "LWT CASK, 25 PER RODS, NO PER BASKET, S W/G U235 VARIABLE PITCH" *

~* * * ********* *** ADDITIONAL INFORMATION ****

** NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ARGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BARE

ENTRIES/NEUTRON IN THE FISSION RARE

NUMBER OF MIXTURES USED

NUMBER OF BIAS SD'S USED

NUMBER OF DIFFERENTIAIL AILBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

27 USE LATTICE GEOMETRY

1 GLOBAL ARRAY NUMBER

2 NUMBER OF UNITS IN THE GLOBAL E DIR.

17 NUMBER OF UNITS IN THE GLOBAL Y DIR.

15 NUMBER OF UNITS IN THE GLOBAL E DIE.

B USE A GLOBAL REFLECTOR

1 USE NESTED BOLES

S NUMBER OF HOLES

10 MAXIMUM BOLE NESTING LEVEL

IS USE NESTED ARRAYS

2 NUMBER OF ARRAYS USED

1 MAXIMUM ARRAY NESTING LEVEL

NO

0

YES

NO

25

NO

*** **+*ONAYCNITO I XBUDRYCNIINMR~

**+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR ***

*'* +Y BOUNDARY CONDITION MIR -1 BOUNDARY CONDITION MIR **

0
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"LHT CASK, 25 PWR RODS, HO PNR BASKET, 5 MID U235 VARIABLE PITCH"

GEOMETRY DESCRIPTION EON THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
HUM IDREGION

UNIT 1

PHR FUEL ROD

1 CYLINDER

2 CYLINDER

3 CYLINDER

1 1 RADIUS = 0.47810 +Z1 10.000 -l = -10.000 CENTERLINE IS AT X = 0.010000

91 RADIUS = 0.48760 +1 10.000 -S = -10.000 CENTERLINE IS AT X = 0.00000

2 1 RADIUS = 0.55880 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT K = 0.00000

"LHT CASK, 25 PWR RODS, NO PHR BASKET, S WID U235 VARIABLE PITCH"

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
HUM ID

Y = 0.GG0G0

Y = 0.00000

Y = 0.000G0

REGION

**************** GLOBAL **** *** ***
... UNIT 2

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMER

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

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

3 1 RADIUS = 16.986

AT K = 0.00000

AT K = 0.00000

AT K = 2.5301

AT K = 2.5301

AT K = 0.00000

AT K = -2.5301

AT K = -2.5301

AT K -2.5301

AT K = 0.00000

AT K - 2.5301

AT K = 5.0603

AT K 5.0603

AT K = 5.0603

AT K 2.5301

AT K 0.00000

AT K -2.5301

AT K = -5.0603

AT K = -5.0603

AT K = -5.0003

AT X = -5.0603

AT K = 2.5301

AT K - 7.5904

AT K = 5.0603

AT K -2.5301

AT K = -7.5904

+1 10.000 -Z = -10.000 CENTERLINE IS AT K = 0.00000

Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 1

Y - 2.9216 Z - 0.00000 IS UMIT NUMBER 1

Y = 1.4608 1 = 0.00000 IS UMIT NUMBER 1

Y = -1.4608 1 = 0.00000 00 UNIT NUMBER 1

Y = -2.9216 1 = 0.00000 IS UMIT NUMOBER 1

Y = -1.4608 1 = 0.00000 IS UMIT NUMBER 1

Y = 1.4608 1 = 0.00000 IS UNIT NUMBER 1

Y = 4.3825 Z1 0.00000 IS UNIT NUMBER 1

Y = 5.8433 Z = 0.00000 IS UNIT NUJMBER 1

Y = 4.3825 1 0.00000 IS UNIT NUMBER 1

Y = 2.9216 0 = 0.00000 IS UNIT NUMBER 1

Y =0.00000 1 0.00000 IS UNIT NUMBER 1

Y = -2.9216 0 = 0.00000 IS UNIT NUMBER 1

Y =-4.3825 1 - 0.00000 IS UNIT NUMBER 1

Y = -5.9433 0 0.00000 20 UNIT NUMBER 1

Y -4.3825 Z0 0.00000 IS UNIT NUMBER 1

Y = -2.9216 1 = 0.00000 IS UNIT NUMBER 1

Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 1

Y =2.9216 0 = 0.00000 IS UNIT NUMBER 1

Y - 5.8433 0 - 0.00009 IS UNIT NUMBER 1

Y = 7.3041 0 = 0.00000 IS UNIT NUMBER 1

Y = 1.4608 Z = 0.00000 IS UNIT NUMBER 1

Y - -5.6433 Z = 0.00000 IS UNIT NUMBER 1

Y = -7.3041 1 0.00000 IS UNIT NUMBER 1

Y = -1.4608 1 - 0.00000 IS UNIT NUMBER 1

+0 10.000 -Z = -10.000 CENTERLINE IS AT K = 0.00000

+Z0 10.000 -Z - -10.000 CENTERLINE IS AT K 0.00000

+Z = 10.000 -Z - -10.000 CENTERLINE IS AT K = 0.00000

+Z1 10.000 -Z -10.000 CENTERLINE IS AT K = 0.00000

+1 = 10.000 -l = -10.000 CENTERLINE IS AT K = 0.00000

-X = -49.854 +Y = 49.954 -Y = -49.854 +Z1 10.000

Y 0.00000

Y =0.00000

Y - 0.00000

Y - 0.00000

Y = 0.00000

Y = 0.00000

-Z = -10.000

5 1 RADIUS =18.991

6 1 RADIUS = 33.496

5 1 RADIUS - 36.544

7 1 RADIUS - 49.244

0 1 RADIUS = 49.854

8 1 +K = 49.654
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"LWT CASK, 25 PHR RODS, HO PHR BASKET, 5 MID U235 VARIABLE PITCH"
VOLUMES FOR THOSE UHITS UTILIZED IH THIS PROBLEM

UNIT REGIOH

1 1
2
3

2 i
2
3

4

6
7

GEOMETRY
KEGSIOH

2

7

15

VOLUME

1.43621E+G1 C14*3
5.76429E-S1 C4**3
4.65125E+G0 CM**3

1.76357E+54 CM**3
4.29436E+03 CM**3
4.80745E+G4 CM**3
1.34136E+04 CM"*3
6.84563E+54 CM

t
'3

3.79567E+G3 CM**3
4.266996+04 OM4*.3

RKGIOH MIXTURE

1 1
2 9
3 2

1 3
2 5
3 6
4 5
5 7
6 5
7 5

CUM•ULATIVE
VOLUME

1.43621EtG1 CM**3
1.493856+01 CM"*3
1.96197E+S1 CM**3

1.812916+04 CM**3
2.242356+04 CM

t t
3

7.G4975E+G4 CM**3
S.39110E+54 CM**3
1.52367E+05S CM**3
1.561636E+G5 CM**3
1.95833E+G5 CM**3

TOTAL VOLUME

3.59052E+02 CM**3
1.44157E+S1 CM**3
1.1763GE+52 CM**3

1.76387E±04 CM**3
4.294366+63 CM**3
4.80740E+04 CM**3
1.34136K+04 CM**3
6.84562E+04 CM**3
3.79567E+03 CM**3
4.26699E+04 CM**3

UHIT USES

1 25

TOTAL MIXTURE VOLUMES
MIXTURE TOTALL VOLUME

1
2
3
S
B
7
S
9

3.59052E+02 CM**3
1.17535E+02 CM**3
1.76387E+04 CM**3
2.15036E+04 CM**3
4.80740E+04 CM**3
6.84563E+54 UM**3
4.26655KE+0G UM+*3

1.441076+01 CM**3

MASS (0)
3.7284 4E+0-3
7. 67717E+0-2
1. 76064E+04
1. 70309E+05
5. 45351E+05
6.853311E+04
4.259166+04
1. 4384 4E-19

-* * BIASING INFORMATION**

* A DEFAULT HEIGHT OF 0.560 HILL BE USED P0K ALL BIAS ID'S.**

S.... ID'S HERE USED OH HENO-V BEFOKE TRACKING ....

..... 0.60733 MIHUTES HERE USED PROCESSIHG DATA . ....

VOLUME FRACTION OF FISSILE MATERIAL IH THE CORE= 1.80580E-03

START TYPE S HAS USED.

THE HEUTROHS HERE STARTED UHIFORMLY THROUGHOUT THE EHTIRE VOLUME DEPOSED BY THE OUTERMOST GEOMETRY CARD.
THE FLAG TO START HEUTRONS IN THE REFLECTOR HAS TURHED OFF

KEHO MESSAGE HUMBER KS-SOS K** ARNlING, OHLY 45 IHDEPEHDEHT STARTIHG POSITIOHS HERE GEHERATED.***

361 ADDITIOHAL STARTIHG POIHTS HERE PICKED FROM THE INITA•L DISTRIBUTION.

0.46356 MINUTES HERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.46833 MINUTES.
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"LWT CASK, 25 PHR RODS, NO PKR BASKET, 5 HID U235 VARIABLE PITCH"

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

REND MESSAGE NUMBER KS-ill WARNING. .... ONLY 292 INDEPENDENT FISSION POINTS HERE GENERATED
1 6.50062E-Ol 5.01667W-Si 1.0000CE+CO S.SOOSOE+00 S.O0000E+IC O.I0O00E+I0

KENO MESSAGE NUMBER KS-132 WARNING.... .ONLY 279 INDEPENDENT FISSION POINTS MERE GENERATED
2 5.98791K-Ol 5.39167E-01 l.0OOO0E+OO 0.O0O00E+OS I.OC0I0E+0O I.OS0O0E+0O

REND MESSAGE NUMBER K5-132 WARNING .. .. ONLY 274 INDEPENDENT FISSION POINTS HERE GENERATED
S 5.83844E-Cl 5.75833E-Si 5.93844E-01 S.00000E+OS O.00O0SE+SI 0.00000E+S0
4 6.99844E-01 6.13333K-0i 6.35344E-O1 S.25002E-02 O.O0000E+00 0.S0000E+OO
5 6.44585E-I1 6.51667E-C1 6.39091E-01 3.04352E-02 0.IOI00E+0I 0.S0000E+00
6 5.62568E-S1 6.91167E-S1 6.19835E-Oi 2.88780E-02 O.ISOSCE+0I 0.SOSICE+00
7 S.91573E-01 7.29500K-Si 6.14193E-O1 2.30719E-O2 O.000SOE+00 0.00000E+90
9 6.00952E-O1 7.66167E-01 6.11979E-0i l.89568E-12 0.O0ISOE+OI S.0O000E+O0
9 5.94883E-01 8.05550K-Si 6.O9535E-01 l.62l48E-52 0.S0000E+00 S.OI000E+0S
10 5.68206K-Si 8.43000E-01 6.04369E-01 1.49626E-02 0.00100E±0O S.OIOISE+OI

11 5.68268E-01 8.61501E-0i 6.003S9K-01 1.37519E-02 I.000O0E+00 0.O0000E+00
12 6.39115E-Si 9.18167K-Cl 6.O4233E-0l 1.29303E-02 0.SO000E+OS 0.00000E+00
13 6.16369E-S1 9.56667E-01 6.05336E-I1 i.17479E-02 I.S00O0E+OS O.0S000E+05
14 6.31496E-01 9.95000E-Oi 6.07516E-01 i1.9435E-02 0.01000E+O0 O.ISO00E+IS
15 6.40655K-Ol l.03167E+05 6.10565E-0l i1.3842E-52 S.10000E+00 O.0O000E+00
15 6.11991E-S1 1.17150E+OS 6.10l9SE-Sl 9.61479K-53 S.SOS00E+S0 O.OS0SSE+I0
17 5.877O2E-0i l.II033Ei-OO 6.08695E-0l 9.57561E-03 S.00000K+00 0.I00S0E+0S
18 6.56461K-Ol l.14783K+05 6.08556E-0i 8.49061K-O3 S.OOOISE+SO S.ISSSOE+IS

19 6.56772E-01 l.18551E+OS 6.58451E-Sl 7.97623E-03 S.O0000E+SO O.ISIOSE+IS
20 6.11539K-Cl 1.22383E+OS 6.09622K-Si 7.52211E-03 S.0OO00E+OO I.IOIO0E+S0

21 6.15649E-O1 1.26333KE+OG 6.59992E-Sl 7.12472E-O3 0.OS000E+00 .500000E+SO
22 5.94314E-01 l.29983E+05 6.08258K-Si 6.79993K-O3 S.00015E+SO S.S000OO+S0
23 C.27934E-Il 1.33733E+OS 6.09195K-G1 6.53450E-O3 S.05000E+CI S.00000E+O0
24 6.25996E-0l i1.7693E+05 6.59954E-51 6.27642E-03 0.O0SO0E+OI S.00500E+50
25 6.02958E-Oi l.41433E+00 6.09655E-Sl 9.00503E-03 O.O055K0+O0 0.50000E+00O
25 6.47925E-Sl i.45455E+O0 6.11245E-Oi S.95648E-03 O.IOIIOE+0I S.S00IIE+S0
27 5.22236E-01 1.49400E+00I 6.07694E-0i 6.73995E-03 0.10000E+400 O.S0000E+OO
29 5.79O90E-Sl 1.53333E+OS 6.06594E-Ci 6.56932E-03 0.IS000E+00 S.00000E+50
29 6.35279E-Sl 1.56905E+00 6.07647E-O1 6.45915E-03 0.10000E+O0 0.SIOIIE+00
39 6.2857lE-51 1.61755E+00 6.C8394E-01 6.221O1E-03 I.00000E+C0 O.OS0O0E+O0
31 6.10947E-01 1.64500E+0O 6.08482E-01 6.O033SE-53 0.IO000E+OS O.O0000E+00I
32 6.08900E-51 1.69567E+00 6.O9493E-0i 5.79975E-03 O.S0OS0E+CS 0.OS000E+00
33 6.17914K-Cl 1.71917K+SO 6.08797E-I1 5.61777E-53 S.I0C00E+00 0.00000E+00

WEND MESSAGE NUMBER KS-132 WARNING .... DHNLY 396 INDEPENDENT FISSION POINTS HERE GENERATED
34 5.29197E-01 1.75750E±SO 6.06279E-0l 5.99438E-03 S.S000IK+I0 0.O0OS0E+00
35 5.88405E-Ol i.79700K+00 6.05736K-Il 5.83508E-SS S.SC0C00E+00 0.00000E+00
16 5.79593E-01 i.95651E+SI 6.94967K-Il 5.71299E-53 0.SISOSE+SO 0.OO000E+00
57 6.11891E-Ii l.87483E±00 6.05165E-0l 5.55078E-03 0.OIOOOE+0O I.ISISSE+00
39 5.52913E-01 l.91117E+00 6.03710K-Il 5.58703K-03 0.SOOO0E+00 0.I0000E+400
39 6.43414E-O1 l.95C67E+SI 6.04793E-0l 5.53997K-OS 0.S00O0E4S0 S.OO0OOE+00
40 6.75353E-Ol l.98650E+S0 6.06640K-Il 5.70204K-OS 0.SOSOSE+S0 0.OO00OE+I0

41 6.05556K-Ol 2.02491K+00 6.06612K-Il 5.55399K-OS 0.00000E+00 S.OCOO0K+00
42 6.21974K-0l 2.06333E+S0 6.06994K-Si 5.42679K-OS 0.00000E+0-0 0.O0OOOE+00
43 6.17653K-Cl 2.10083E+0C0 6.07254K-Si 5.29914K-OS 0.00000E+C0 S.OCOO0E+0C
44 5.99115K-0l 2.14117KE+OG 6.06903E-0i 5.19106K-OS 0.OI000E+CI 0.OOOOCE+C0
45 6.10426K-0l 2.17967K+00 6.06897K-Si 5.06960K-Cl C.O0000E+00 0.OC000E+O0
46 6.11901K-Cl 2.21717K+00 6.06999K-Si 4.95430K-OS 0.O0000E+00 0.00O0OE+00
47 6.77640K-Il 2.25193E+00 6.08569K-Si 5.09102K-IS C.IO0I0E±0O 0.OI0O0E+I0
45 1.29460K-Cl 2.25113E+0O 6.06949K-Si 5.26771K-OS C.00000E+00 0.00000E+00
49 5.99260K-Cl 2.32883K+C0 6.06475K-Si 5.16799K-OS 0.OOCO0E+0S 0.O00OOE+00
50 6.09912K-Cl 2.36917K+00 6.06547K-Si 5.05967K-I3 0.OOOOCK+00 0.0000OE+00
51 6.27181K-Cl 2.40493E+C0 6.06972K-Cl 4.97155K-Il 0.O0000E+00 0.O0000E+S0
52 6.12126K-Il 2.44233E+0S 6.07079K-Cl 4.97424K-OS 0.OOOOOE+00 I.00000E+90
53 5.94149K-Il 2.47993K+00 6.06633K-Cl 4.79846K-IS 0.O00O0E+00 0.CO00OE+00
54 5.19227K-Il 2.51917E+00 6.05721K-Cl 4.79279K-OS O.O0O00K+O0 0.IOO0OE+00
55 5.75477K-0l 2.55850E+00 6.05151K-Cl 4.71599K-OS 0.OCO00E+O0 0.0SO00E+00
56 5.74959K-Il 2.59883E+00 6.04599E-01 4.69119K-OS 0.IO000E+O0 0.CCOSOK+C0
57 5.67444K-Il 2.53817KE+OO 6.03914K-Il 4.64465E-O3 0.0O00OE+00 0.IOOOOE-l00

58 6.45415K-Il 2.67583K+0S 6.04656K-Cl 4.62077K-OS 0.00O0OE+S0 0.OCOSSK+00
59 5.95972K-Il 2.71517E+00 6.04593E-01 4.54154K-OS 0.O0000K+OO 0.O0000E+0O
60 6.03706K-01 2.75533E+I0 6.04490K-Il 4.46257K-OS 0.OO00K0OE0 O.O00000E+00
61 5.57999K-Si 2.79493E+0C 6.03701K-Il 4.45653K-OS 0.00000E+00 9.OOO00E+00
62 6.24697K-Il 2.83317K+0C 6.04051K-Cl 4.39557K-OS 0.OOO00E+0-0 0.OCO00KE+00
65 6.29967K-Cl 2.97167E±O0 6.04476K-Il 4.14174K-Il 0.00O00E+00 0.OOO00E+00
64 6.46987K-Si 2.90733E+S0 6.05162K-S1 4.32777K-OS 0.SOOOOE+00 0.OOOC00E+00
65 6.05749K-Si 2.94400K+I0 6.05171K-Il 4.25853K-SI 0.OOSO0K+00 O.SOOO0E+00
66 6.35054K-O1 2.59250E+00 6.05638K-01 4.21739K-C3 0.00OC0E-00 0.00000E+00
67 7.15795K-Ol 3.01817E+00 6.07333K-Cl 4.49455K-Cl C.0O0O0E+CS C.000OOE+OC
69 5.59694K-Si S.05759K+00 6.06611K-01 4.47468K-OS C.000O0E+00 0.0O000K+O0
69 5.57212K-Il 3.09683E+00 6.05874K-Il 4.46963K-OS 0.00000E+00 0.000OOE+C0
70 6.06197K-Cl l.133SCE+CO 6.05879K-Cl 4.40241K-OS 0.CSCOCKE+00 0.00000E+O00
71 6.20951K-Si S.171O0E+00 6.06097E-01 4.34365E-03 0.0O0O0E+C0 0.CO0OO0E+00
72 5.86138K-0i 3.20950K+0I 6.05812K-Cl 4.29064K-Cl 0.CO00CE+00C 0.0I0I0E+00
73 6.15314K-Cl 1.24600K-+0O 6.05946K-Cl 4.21189K-Il 0.IO00OE+O0 0.000O0E+00
74 6.49943E-O1 3.28450K+00 6.06557K-Cl 4.21721E-03 0.CS000E+OC I.000O0E+00
75 6.17206K-Cl 3.32183E+00 6.06703K-Cl 4.16159K-IS 0.O0000E+O0 0.O00O0E+00
76 6.31617K-Cl l.I595OE+00 6.07039K-Cl 4.11975K-IS 0.O0O0IE+00 I.OSIOIE+00

77 5.38890K-Cl 3.39980KE+O 6.06131K-Cl 4.16582E-03 0.0900K0+00 0.09000E+00
79 6.39127K-Cl 1.41467K-tIC 6.06565E-Il 4.13154K-Il I.00000E+00 I.OO0I0-+0I

79 6.26966K-Cl 3.47217E+00 6.06830K-Il 4.09613K-OS CO0000KE+00 0.O00O0E+00
80 5.73296K-Cl 1.50967K-tOO 6.06400E-01 4.05625E-03 0.S0000E+90 0.O0O00E+00
91 6.21117K-Cl 3.54651KE+00 6.06599E-01 4.00904K-O3 0.O0O00E+00 I.OCOOOK-+00
92 5.98459K-Ol 3.59100E+O0 6.06362K-O1 1.96509K-OS 0.O000C0E+00 0.00O00E+0I
91 6.20492K-01 3.62050K+00 6.06537E-0i 3.61972K-Cl 0.0O000E+00 S.O0O00E+CS
94 5.69290K-Cl l.65900K+O0 C.06O7CE-01 3.89962K-03 0.00000K-+0C 0.O0000E+00
85 6.35831E-01 3.60467E+CC 0.06420K-Cl 1.969000K-Cl 0.C00OC0-+I0 0.00OC0E+0
86 5.45459K-Cl 5.73483E+00 6.C57O3E-S1 3.99096K-Cl 0.00OO0E+O0 0.OC0000E+00
97 6.36212K-0l 3.77210K-+0C 6.06C62E-C1 1.96161K-Cl C.OOI0C0E+00 C.OOSOOE+00
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88
89
90
91
92
93
94
95
98
87
98
99

1900
019

192
103

5.97694E-01
6.40220E-01
5.98305E-01
8. 0664 1E-01
5.984720-01
6. 39982E0-01
8.011010E-01
8.31734E-01
8.48817E-01
8. 377 82E-01
8. 2396818-01
5.818910-01
6.249101-01
6.07566E-01
8.088270-01
6. 0804 88-01

3. 80900E+00
3. 846880E+00
3,888000+00
3.923500+00
3.98100E+80
4 .00033E+00
4.038830+00
4 .077330+00
4 .113830+00
4.15150E+00
4.18983E+00
4 .227330+00
4.28583E+00
4 .303330+00
4.340000+00
4.37667E+00

6.058850-01
6.08358E-01
8.06244E-01
6.062498E-91
0.081400-01
6.065080-01

. 06844 9E-01
6.0687210-01
8.071880-01
6.074880-01
8.078600-01
8.073940-01
8.075730-01
9.075730-01
8.075830-01
6.075880-01

3.817700-03
3. 78405E-03
3.75243E-03
3.710030-03
3.870190-03
3.848300-03
3.80902E-03
3. 5802 4E-03
3.56898 80-03
3. 546876E-03
3.58138 1E-03
3. 4875 30-03
3.456380-03
3.421290-03
3. 386882E-03
3.35322E-03

0.000000+00
0.000000+00
0. 000000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.000000+00
0.0000OOE+00
0. 000000+00
0. 00000E+00
0. 00000E+00
0. 000000+00

0.000000+00
0. 00000E+00
0.00000E+00
0.000000+00
0. 00000E+00
0.00000E+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
0.000000+00
0.00000E+00

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED 0U0 TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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"LHT CASK, 25 PWR RODS, NO PWR BASKET, 5

LIFETINE = 2.21135E-04 + OR - 1.12274E-GE GENERATION TINE = 1.16931E-04 +
NO HAN = 2.42948E+00 + OR - 2.62739E-04 AVERAGE FISSION GROUP =2.38394E+01 *

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 6.34530E-02 +

RIO U2335 VARIABLE PITCH"

OR - 8.33192E-07
OR - 1.55874E-02
OR - 9.03504E-04

NO. OF INITIAL
GENERATIONS

SKIPPED

3

S

6

7

8

9

10

11

12

17

22

27

32

37

42

47

52

57

62

67

72

77

82

87

92

97

AVERAGE
K-EFFECTIVE

0.60783 + OR

0.60701 + OR

0.60662 + OR

0.60708 + OR-

0.60724 + OR-

0.60731 + OR

0.60744 + OR

0.60786 + OR-

0.60830 + OR-

0.60786 + OR-

0.60739 + OR

0.60742 + OR

0.60756 + OR

0.60721 + OR

9.60867 + OR-

0.60788 +I OR-

0.60680 + OR

0.60808 + OR-

0.61188 + OR-

0.61276 + OR-

0.60805 + OR-

0.61160 + OR-

0.61178 + OR-

0.61226 + OR

0.60570 + OR-

0.61944 + OR

0.60917 + OR-

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00338 0.60445 TO 0.62120

- 0.00331 0.60370 TO 0.61032

- 0.00332 0.60330 TO 0.60995

- 0.00332 0.60376 TO 0.61041

- 0.00336 0.60389 TO G.61G60

- 0.00339 0.60382 TO 0.61070

- 0.00342 0.60402 TO 0.61087

- 0.00343 0.60443 TO 0.61130

- 0.00344 0.60465 TO 0.61174

- 0.00347 0.60449 TO 0.61142

- 0.00363 0.60377 TO 0.61102

- 0.00385 0.60357 TO 0.61127

- 0.00389 0.60367 TO 0.61145

- 0.00412 0.60309 TO 0.61132

- 0.00423 0.60465 TO 0.61310

- 0.00430 0.60368 TO 0.61228

- 0.00449 0.60231 TO 0.61129

-0.00466 0.60343 TO 0.61275

- 0.00461 0.60717 TO 0.61678

-0.00514 0.60762 TO 0.61790

-0.00487 0.60318 TO 0.61392

-0.00507 0.60653 TO 0.61667

- 0.00507 0.60672 TO 0.61666

-0.00570 0.60656 TO 0.61795

-0.00493 0.61076 TO 0.62063

- 0.00598 0.61345 TO 0.62642

-0.00636 0.60260 TO 0.62553

96 PER CENT
CONFI DENCE INTERVAL

0.60107 TO 0.61458

0.60036 TO 0.61363

0.59898 TO 0.61327

0.60043 TO 0.61373

0.60053 TO 0.61386

0.60003 TO 0.61408

0.60059 TO 0.61429

0.60100 TO 0.61473

0.60141 TO 0.61518

0.60102 TO 0.61489

0.60014 TO 0.61465

0.58972 TO 0.61512

0.58877 TO 0.61534

0.59897 TO 0.61544

0.60042 TO 0.61732

0.59936 TO 0.61657

0.58781 TO 0.61579

0.59877 TO 0.61740

0.60236 TO 0.62160

0.60248 TO 0.62304

0.59831 TO 0.60779

0.60145 TO 0.62174

0.60165 TO 0.02194

0.60087 TO 0.62365

0.60593 TO 0.62556

0.60747 TO 0.63140

0.58644 TO 0.62109

99 PER CENT
CONFOIDENCE INTERVALL

0.59769 TO 0.61796

0.58707 TO 0.61684

0.58666 TO 0.61659

0.58711 TO 0.61706

0.58718 TO 0.61731

0.58714 TO 0.61748

0.59717 TO 0.61772

0.59756 TO 0.61817

0.59796 TO 0.61863

0.58756 TO 0.61835

0.58651 TO 0.61928

0.58586 TO 0.61897

0.88588 TO 0.62923

0.99485 TO 0.61956

0.58620 TO 0.62155

0.58508 TO 0.62067

0.58332 TO 0.62028

0.59411 TO 0.62206

0.59755 TO 0.62641

0.59735 TO 0.62818

0.89344 TO 0.62266

0.59638 TO 0.62682

0.50606 TO 0.62701

0.59517 TO 0.62934

0.60089 TO 0.63050

0.60149 TO 0.63738

0.58006 TO 0.62625

NUMOBER OF
HISTORIES

40000

39600

39200

38900

38400

38000

37600

37200

36800

36400

34400

32400

30400

28400

26400

24400

22400

20400

18400

16400

14400

12400

10400

8400

6400

4400

2400
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O ~"LWT CASK, 25 PWR RODS, NO PWR BASKET, S W/O U235 VARIABLE PITCH"S PLOT OF AVERAGE K-EFFECTIVE SI GENERATION RUN.
THE LINE REPRESENTS K-EFF = S.607S + OR - S.GG34 WHICH OCCURS FOR 1S3 GENERATIONS RUN.

0. 6024 0. 6456 0.66888

5+ I S

SI * *I

II I * I
S I *S

10 + I * I
I I * I S
I 5 *1 5

SI *1 5

I I j* 5
15+ I I *

I 5 I * I
I 5 1* 5
[ I V* I
I 5 1*

20 + I j* I
SI j* I

5 1* S
SI i* I
[ I11* 5

25+ IVI I
[ IJ * I

iI * I5

I I *1
I I *

305+ I* 3
I I *I I
II j* I
I5 1* 5

i I *j I
35+ I 'II

i 1*11I
I 1*11I
i 5 *11
I 1*11

40- + *1 I
j I *1 I
] I *1 I
l I * I

I I *1I

45+ 3 *1I
I I *1 I
r I * I
t I *11

I I *11
50 + I *1I

i I *11
I I *1 5

I 1 *11
i I *11

55 i+ I II
I S 'iS
I I *S
i I'il
i I 'iI

60+ I ]I
I I' I
I I 'S
I I *1

jI * iI
65 + I'lI

jI *1I
I I*5I
i * I1

II *11
70 + [I1

I I*'I
II *11
iI *11

II *1 I
75 + I*1 I

iI *1 I
iI *11

II *11
II *1 I

80 + *II
] I "11
I I *11
i I *1I
f 5 *'I

85 + I *tII

I 5 *11
I 5 *11

I I *II
55 + I *1I

1*1I
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95 +

I00 +

I *11
I '*II
I *tI
I *II
I *tI

I * I
'I*
I *I

I,*
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"LWST CASK, 25 PER RODS, NO PWR BASKET, 5 W4/0 U235 VARIABLE PITCH"

GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT LE!
FRACTION DEVIATION DEVIATION

1 0.0026 1.57985K-SI 8.7976 1.46109K-S3 4.6127 0.004

2 0.0116 7.00679E-53 2.7598 4.70633K-SI 1.7867 0.00C

1 0.0117 7.09670K-03 2.4508 2.94741K-S3 2.3817 0.0CC

4 0.0050 3.04076E-53 2.7124 1.447G8E-03 2.5786 0.00C

5 0.0017 1.05042E-03 2.2811 9.71530E-04 2.0226 0.OGC

6 0.0013 8.01924E-04 1.8786 1.27437E-S3 1.5946 0.SGC

7 0.0011 6.58599E-04 2.2485 1.13115E-83 1.8620 0.004

8 0.0009 5.46337E-G4 2.7318 1.38799E-03 2.3369 0.00C

9 0.0011 6.88145E-04 3.2985 2.04965K-83 2.8429 0.004

10 0.0023 1.37228E-03 4.8690 3.08278E-03 3.1438 0.004

11 0.0050 3.01285E-03 3.2728 5.68792E-C3 2.7255 0.004

12 0.0068 4.14269E-C3 4.1873 8.55793E-0l 3.5414 0.00C

13 0.0061 3.70803K-SI 4.2331 6.66073K-S3 1.2560 0.00CC

14 0.0052 3.14150E-03 3.98888 1.00693K-02 2.8281 0.004

15 0.0010 5.82258E-C4 8.8217 2.66606K-SI 3.6113 0.O0C

16 8.0008 4.82748K-C4 8.2789 1.72082K-SI 4.2351 0.004

17 0.0011 6.58539K-C4 11.8002 1.10648K-03 5.0772 0.004

18 0.0015 9.35353E-04 13.1549 1.20556K-SI 5.5875 0.OOC

19 0.0020 1.22599K-SI 8.2868 2.04936K-Cl 3.7805 0.800

20 0.0094 6.08528K-SI 5.8262 8.23197K-SI 2.6286 0.00CC

21 0.0050 3.03281K-03 7.8485 3.81663K-0l 4.1144 0.004

22 0.0132 8.02532E-03 4.6382 9.93741K-SI 2.4315 0.0CC

23 0.0855 5.19791K-02 3.0678 7.77471E-02 0.8462 0.0CC

24 0.2422 1.47194K-Cl 1.2481 2.28012K-Cl 0.4418 0.004

25 0.2248 1.36621E-Ol 1.1682 2.19870K-Cl 0.4101 0.004

26 0.2717 1.65140K-Cl 1.0707 2.89862K-Cl 0.3604 0.004

27 0.0806 4.898665E-02 2.6235 1.07786K-Cl 0.6251 0.004

CYSTEMS TOTAL = 6.07820K-0i 0.5558 1.00237E+08 0.1147 0.004

ELAPSED TINE 4.17700 MINUTES

RANSOM NUMBER= 141CICDC4912

SKIPPING 3 GENERATIONS

AKAGE PERCENT
DEVIATION

000E+00C 0.0000

400KE+C0 0.0000

IOOE+00 0.0000

)OOE+00 0.0000

)OOK+00 0.0000

400KE+OO 0.0000

)C0E+00 0.0000

000E+0S 0.0000

4000E+00 0.0008

000E+00 0.0000

00OE+00 0.0000

000E+00 0.0000

COKO+00 0.0000

0O0E+00 0.0000

400K-+OG 0.0000

000K+00 0.0000

00CE+00 0.00CC

C0OE+00 0.0000

400K0E+C0 0.0000

C00E+00 0.0000

400KE+OO 0.0000

000E+0S 0.0000

000E+00 0.0000

000E+0S 0.00CC

000E+00 0.0000

CSOE+00 0.0000

0SO0E+0 0.00CC

000E+00 0.0000
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"tNT CASK, 25 PNR RODS, NO PRR BASKET. S RIO 0235 VARIABLE PITCH" 0
0.5183 TO 0.5383
0.5383 TO 0.5583
0.5583 TO 0.5783
0.5783 TO 0.5883
0.5983 TO 0.6183
0.8183 TO 0.0383
0.8383 TO 0.6583
0.8583 TO 0.8783
0.8783 TO 0.8983
0.8083 TO 0.7183

0.5183 TO 0.5383
0.5383 TO 0.5583
0.5583 TO 0.5783
0.5783 TO 0.5983
0.5883 TO 0.6183
0.8183 TO 0.6383
0.6383 TO 0.8583
0.6583 TO 0.6783
0.6783 TO 0.6883
0.6883 TO 0.7183

FREQUENCY FOR GENERATIONS 4 TO 103

FREQUENCY FOR GENERATIONS 28 TO 103

FREQUENCY FOR GENERATIONS 54 TO 103

FREQUENCY FOR GENERATIONS 78 TO 103

0.5183
0.538 3
0.5583
0. 5783
0.59883
0.8183
0.8383
0.8583
0.8783
0.8883

0.58183
0.5383
0.5503
0.5783
0.5983
0.68183
0.8383
0.8583
0.8783
0.68883

TO 0.5383
TO 0.5583
TO 0.5783
TO 0.5883
TO 0.8183
TO 0.8383
TO 0.6S83
TO 0.8783
TO 0.8983
TO 0.7183

TO 0.5383
TO 0.5583
TO 0.5783
TO 0.5583
TO 0.8183
TO 0.8383
TO 0.6S83
TO 0.8783
TO 0.8583
TO 0.7183

CONGRATULATIONS! YOU NAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATO TNROUGN REND V IN 4.377S0 MINUTES
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S 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 CSA2S2 ROLL BE CALLED

PER RODS, NO BASKEST, VOID EXTERIOR, GAP FULL
2ISROUPNDF4 LATTICECELL
002 1 0.95 293.0 92235 5.0 B223B 95.0 END
SIRCALLOY 2 1.0 293.0 END
920 3 1.000 2B3.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB B 1.0 293.0 END
R20 7 1.000 293.0 END
920 8 1.000 293.0 END
R20 9 1.0 203.0 END

END COMP
TRIANGPSTCN 2.92169 0.9564 1 3 1.1175 2 0.9752 9 END
"LWT CASE, 29 PWR RODS, NO PER BASKET, 5 W/O 0225 VARIABLE PITCN"
READ PAEAN RUN=.YES PLT=NO 0EN1I03 NPO=400 END PAR, AN

READ GEOM
UNIT 1
COM= "PWR FUEL ROD"
CYLINDER 1 1 0.4791 2P10.0
CYLINDER 9 1 0.4976 2P10.S
CYLINDER 2 1 0.5586 2P10.0
GLOBAL UNIT 2
CYLINDER 3 1 19.9963 2P10.0
ROLE 1 .0000 .0000 .0000
NOLE 1 .0000 2.9219 .0000
BOLE 1 2.5301 1.4609 .0000
ROLE 1 2.5301 -1.46009 .0000
BOLE 1 .0000 -2.9216 .0000
NOLE 1 -2.5301 -1.4609 .05000
BOLE 1 -2.5301 1.4609 .0000
BOLE 1 -2.5301 4.3925 .0000
HOLE 1 .0000 5.6433 .0000
HOLE 1 2.9301 4.3925 .0000
HOLE 1 9.0003 2.9211 .0000

BOLE 1 5.0603 .0000 .0000
HOLE 1 5.0903 -2.9216 .0000
BOLE 1 2.5301 -4.3925 .0000
BOLE 1 .0000 -5.9433 .0000
BOLE 1 -2.5301 -4.3925 .0000
BOLE 1 -5.0603 -2.9216 .00500

BOLE 1 -5.0603 .0000 .0000
BOLE 1 -5.0603 2.9216 .0000
BOLE 1 -5.0603 5.9433 .0000

BOLE 5 2.5301 7.3041 .0000
BOLE 1 7.5504 1.4609 .0000
BOLE 5 5.0003 -5.9433 .0000
BOLE 1 -2.5301 -7.3041 .0000
BOLE 1 -7.5904 -1.4609 .0000
CYLINDER 5 1 18.9913 2910.0
CYLINDER 6 1 33.4963 2910.0
CYLINDER 5 1 30.5443 2910.0
CYLINDER 7 1 49.2443 2910.0

CYLINDER 5 1 49.9539 2PI0.0
CUBOID 6 1 4949.6539 2P50.0
END GEOM
READ BOUNDS ALL=MIR END BOUNDS
END DATA

SECONDAR•Y MODULE 000009 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 1.04 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISRED. COMPLETION CODE 0. CPU TIME USED 11.49 (SECONDS)

SECONDARY MODULE 000009 RAS SEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 472.53 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 499.19 (SECONDS)

0
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SS SSSSSSSSSS CCCCCCCCCCC AAAAAA LL EEEEEEEEEEEEE PPPPpPPppppP CCCCCCCCCCC

SSSSSSSSSSSS CCCCCCCCCCCCC AAAAAA LL EEEEEEEEEEEEE PPPPPPpPPppPPP CCCCCCCCCCCCC
S SS C CC A AA LEEpp PP CC CC

IS CC AA AA LL EE PP Pp CC
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SSSSSISSSSSSSS CCCCCCCCCCCCC AA A LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

***** PROCRSI VERIFICATION INFORMATION***

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

***** PROGRAM: CIAS***

* ** CREATION DATE: 03/08/96***

***** VOLUME: END **

***** LIBRARY: G:\SCAI.E43\WIN_NT\EXE***

*** PRODUCTION CODE: CSAS***

***** VERSION: 3.1***

***** JOBNAME: SCALE-PC * *

*** DATE OF EXECUTION: 07/30/98** *

*** TIME OF EXECUTION: 19:14:57****** **
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PNR RODS, NO BASKET, VOID EXTERIOR, OAF FULL

* -** PROBLEM PARAMETERS ***

LIS 27OROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC S COMPOSITION SPECIFICATIONS
1DM 4 MATERIAL DUNES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN I FUEL SOLUTIONS

***PROBLEM COMPOSITION DESCRIPTION ****

SC UO2 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VP 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

92000 1.00 ATOM/MOLECULE
B2235 5.010 WT%
9223B B5.O00 WTO

B016 2.00 ATOMS/MOLECULE
END

BC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 DES RELVIN

40302 1.00 ATOM/MOLECULE
END

SC N20 STANDARD COMPOSITION
MX 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMIENTS
ICP 1 0/1 MIXTURE/COMPOUMD
TEMP 293.0 DES KELVIN

1001 2.00 ATOMS/MOLECULE
Bo16 1.11 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
MX 4 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
MEL 1 NO. ELEMENTS
SOP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

13027 1.00 ATOM/MOLECULE
END

SC SS304 STANDARD COMPOSITION
MX S MIXTURE NO.
VP 1.1000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
MEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

24304 19.000 WTS
25055 2.000 WT9
16314 69.500 NT%
29304 9.500 MI%

END

SC PH STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
MEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

82000 1.00 ATOM/MOLECULE

END

SC 920 STANDARD COMPOSITION
MX 7 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.0982 THEORETICAL DEHNSTY
MEL 2 NO. ELEMENTS
SCP 1 0/5 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

5051 2.00 ATOMS/MOLECULE
BOS6 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION

0
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MX 9 MIXTURE NO.
VF 1.0O000 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 N20 STANIDARD COMPOSITION
MX H 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 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

***PROBLEM GEOMETRY***

CTP TRIANOPITCH CELL TYPE
PITCH 2.9217 CM CENTER TO CENTER SPACING
FUELOD 0.9564 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.1175 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 0.9753 CM SAP OUTER DIAMETER
MIAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FURL
ZONE 2 IS GAP

SOME 3 IS CLAD
ZONE 4 IS MOD
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*** ~PWR RODS, NO BASKET, VOID EXTERIOR, GAP FULL**

*** ******** * * *** DATA LIBRAY INFORMAITION ******* *

** UNIT VOLUME *
* ** NUMBER DATA SET NAME NAME UNIT FUNCTION ** *

**89 G:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARy ***

**85 G:\scale43\DATALIB\FTS2F0D1 CROSS SECTION LIBRARY**

11 I D:\PROJECTS\BU85-C~1\rods8\RONX3M\FTIIF001 SHORT CROSS SECTION LIBRARy **

* ** 90 D: \PROJECTS\BU8S-C~I\rods8\RONX3M\FT90FS0l INPUT DATA DIRECT ACCESS *

*** ~STANDARD COMPOSITION LIBRARy DATA**

***UNIT NUMBER :89**

*** DATASET NAME : G:\scale43\DATALIB\FT99F001S*

*** LIBRARy TITLE: SCALE-4 STANDARD COMPOSITION LIBRARy**
***' 6837 STANDARD COMPOSITIONS, 490 NUCLIDES**

*** 9SO ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS. *

*** CREATION DATE: 6/30/95 *

*** ~CROSS SECTION LIBRARY DATA *

***UNIT NUMBER : 82 *

*** DATASET NAME : G:\scale43\DATALIB\FT82F001*T

*** LIBRARy TITLE: SCALE 4.2 - 37 GROUP NEUTRON GROUP LIBRARY**
* ** BARED ON SHOP-B VERSION 4 DATA**

***COMPILED FOR NRC 1/37/89 *
* ** LAST UPDATED 08/12/94 **

*** L.M.PETRIE - ORNL**

*************************************************************************

S.... ID'S WERE USED BEFORE READING REND V DATA ....

S.... ID'S WERE USED READING THE REND V PARAMETER DATA ....

* **** ****** DATA READING COMPLETED* *********

..... 0 ID'S MERE USED PREPARING TBE REND V INPUT DATA .

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

..... I ID'S WERE USED LOADING TRE DATA ....

..... I ID'S WERE USED CHECKING THE REND V GEOMETRY DATA
* ** RESTART DATA HAS BEEN WRITTEN ON UNIT 95** *

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

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

CONTROL MODULE CSAS25 IS COMPLETE.
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'* LET CASE, 25 PWR RODS, NO PWR BASKET, 5 H/O 0235 VARIABLE PITCH' * **

*** **** NUMERIC PARANETERS ** ** **

**TME MAXIMUM PROBLEM TIME (MIN) 30.00 *

**TBA TIME PER GENERATION (MIN) 0.50 *

* ** SEN NUMBER OF GENERATIONS 103 ** *

E* PG NUMBER PER GENERATION 400**

* ** NSE NUMBER OF GENERATIONS TO RE SKIPPED 3**

* ** BEG BEGINNING GENERATION NUMBER 1 ***

*** RES GENERATIONS BETWEEN CHECKPOINTS 0**

**XID NUMBER OF EXTRA I-D CROSS SECTIONS 1 ** *

**HBK NEUTRON BANK SIZE 425 *44

44* ENS EXTRA POSITIONS IN NEUTRON BARK 0**

**NFB FISSION BANK SIZE 400**

**XFB EXTRA POSITIONS IN FISSION BANK 0**

** * ETA DEFAULT VALUE OF WEIGNT AVERAGE 0.5000 ***

** TH WEIGHT NIGH FOR SPLITTING 3.0000**

NI WL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333 4*4

E* ND STARTING RANDOM NUMBER BB827100001**

4** HB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200 4*4

*4* NL8 LENGTN OF D.A. BLOCKS ON UNIT 8 512**

*4* ADJ MODE OF CALCULATION FORWARD ** *

**4* INPUT DATA WRITTEN ON RESTART UNIT NO '**

*** BINART DATA INTERFACE YES **

NAC International 6.6.4-28



NAC-LWT Cask SAR
Revision 44

August 2015

* ** "LMT CASK, 25 PWR RODS, NO PMR BASKET, 5 H/O UI35 VARIABLE PITCH"**

*** ****** ~LOGICAL pARAMIETERS *** *

RUN

FLX

SMU

MKU

CEU

FMU0

MEN

CKH)

FlH

HilL

AMu

XSl

XS2

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF ST UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FIRS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FINS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-RECTIONS

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

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FIN

NUB

MKP

CKP

FMP

MKA

CKA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S) NO**

COMPUTE FISSION DENSITIES NO**

COMPUTE ND-BAR• & AVG FISSION GROUP YES ** *

COMPUTE MATRIX K-EFF BY UNIT LOCATION NO * **

COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO * **

PRINT FIRS PROD MATRIX BY UNIT LOCATION NO **

COMPUTE MATRIX K-EFF BY ARRAy NUMBER NO ** *

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER NO ***

PRINT FIRS PROD MATRIX BY ARRAy NUMBER NO **

COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO * **

PRINT FIR. AN4D AS. 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

..... I IO'S WERE DIED READING THE PARAMETER DATA ....

*********** DATA REARING COMPLETED *********
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** "LWT CASK, 25 PWR RODS, NO PWR BASKET, B HID U235 VARIABLE PITCH"**

****** 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 17

KNTRIEI/NEUTRON IN THE FISSION BANK 10

NUMBER OF MIXTURES USED 8

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL AIBEDOS USED S

TOTAL INPUT GEOMETRY REGIONS 10

NUMBER OF GEOMETRY REGIONS USED 10

LARGEST GEOMETRY UNIT NUMBER 2

LARGEST ARRAY NUMBER 1

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

MAXIMUOM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

NO

B

YES

NO

25

1

NO

0

0

*** **+*ONAYCNIIO I XBUDR CNIINMR '~

*** ±x BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MOB ***

***' +Y BOUNDARy CONDITION NIB -Y BOUNDARY CONDITION NIB *

*SAC*ND*UEORU*IFONYI *

872**D*FSTRG R VILBEFBSPRGOPDDT.* **

25760LW MOOSK OF STORAG MILL, BE USED BAKTO BU THIS PROBLEM. E TH*

*** **SATN*NIG KIC ABD OA

*** ******~~ IS HERE USED INPRGRUPER NFOUP TINING***

** 1279 WORS WE0 IDSMEDFRE UONSEDLOADING STHE RATA.*

0
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REGION

"LHY CASE, 25 PWR RODS, NO PHR BASKET, S MIO U235 VARIABLE PITCH"

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
HUM TO

UNIT 1 . ..

pHR FUEL ROD

1 CYLINDER

2 CYLINDER

3 CYLINDER

REGION

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUM-BER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

BOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

BOLE NUMER

BOLE NUMBER

HOLE NUdMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5CYLINDER

6 CYLINDER

7 CUBOID

1 1 RADIUS =0.47810 +Z 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 Y 0.001000

0 1 RADIUS = 0.48760 +Z = 10.000 -I = -10.000 CENTERLINE IS AT X = 0.00000 Y =0.001000

2 1 RADIUS =0.55880 +1 = 10.000 -1 -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

"LWT CASE, 25 PWR RODS, NO PHR BASKET, 5 MIO U235 VARIABLE PITCH"

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
HUM ID

**************** GLOBAL **********

UNIT 2 ...

3 1 RADIUS = 16.988

1 AT K 0.00000

2 AT K = 0.00000

3 AT K = 2.5301

4 AT X = 2.53011

5 AT X = 0.00000

6 AT X = -2.5301

7 AT X = -2.5301

8 AT K = -2.5301

9 AT K = 0.00000

10 AT K = 2.5301

11 AT K = 5.0603

12 AT K = 5.0603

13 AT K = 5.0603

14 AT K = 2.5301

15 AT K 1 .00000

16 AT K = -2.5301

17 AT K = -5.0603

18 AT K -5.0603

19 AT K = -5.0603

20 AT K = -5.0603

21 AT X 2.5301

22 AT K 7.5904

23 AT K = 5.0603

24 AT K -2.5301

25 AT K = -7.5904

5 1 RADIUS = 18.891

8 1 RADIUS = 33.496

5 1 RADIUS =36.544

7 1 RADIUS = 49.244

5 1 RADIUS = 48.854

8 1 +K 49.854

+1 = 10.000

Y = 0.00000

Y = 2.9216

YF 1.4608

Y - -1.4608

Y = -2.9216

F -1.4609

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 = 2.9216

Y = 5.8433

Y = 7.3041

Y =1.4608

Y = -5.8433

Y - -7.3041

Y = -1.4608

+Z = 10.000

+Z - 10.000

+Z = 10.000

+Z = 10.000

+0 = 10.000

-X = -49.954

-I = -10.000 CENTERLINE IS AT K = 0.00000

Z = 9.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

I - 0.00000 IS UNIT NUMfBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

O = 0.00000 IS UNIT NUMBSER 1

ZO 0.00000 IS UNIT NUMBER 1

I = OOOOO0 TI UNIT NtO4NRR 1

Y = 0.00000

O = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 05 UNIT NUMBER 1

Z = 0.00000 05 UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMgBER 1

Z = 0.00000 IS UNIT NUM•BER 1

0 = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

O = 0.00000 IS UNIT NUMBER 1

Z - 0.00000 IS UNIT NUMBER 1

O = 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

O 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

O = 0.00000 IS UNIT NUMBER 1

-O - -10.000 CENTERLINE IS AT K = 0.00000 Y = 0.00000

-Z - -10.000 CENTERLINE IS AT K = 0.00000 Y = 0.00000

-Z - -10.000 CENTERLINE IS AT K = 0.00000 Y = 0.00000

-Z = -10.000 CENTERLINE IS AT II = 0.00000 Y = 0.00000

-I = -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

+Y = 49.854 -Y = -489.84 +0 = 10.000 -l = -10.000
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"LHT CASE, 25 PER SODS, NO PHR BASKET, S HID U235 VARIABLE PITCH"

VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM0

GEOMETRT CUMULATIVE
UNIT REGION REGION VOLUME VOLUME

1 1 1 1.43621E+0l CM**3 l.43621E+01 CM**3

2 2 5.76429E-01 CM**3 1.49355E+S1 CM**3
3 3 4.68120E+05 CM**3 1.96197E+S1 CM**3

2 i 4 1.76357E+i04 CM**3 1.51251E+04 CM**2
2 5 4..29436E+03 CM**3 l.2423SE+G4 CM**3
3 6 4.80745E+04 CM**3 7.04975E+54 CM**3
4 7 1.34136E+04 CM**3 8.39110E+04 CM**3
5 5 6.845631+04 C4**3 1.52367E+05 CM**2
6 9 3.79567E+03 CM**3 1.56163E+05 CM**3
7 i0 4.26699E+04 CM**3 1.S8833E+05 CM**3

UNIT USES REGION MIXTURE TOTAL vOLUME

1 25 1 1 3.59D52E+02 CM**3
2 9 L.44107E+01 CM**3
3 2 1.17030E+02 CM**3

2 1 1 3 1.76387E+54 CM**3
2 5 4.29436E+03 CM**3
3 6 4.80745E+04 CM**3
4 5 1.34136E+54 CM**2
5 7 6.54563E±04 CM**3
6 5 3.79567E+53 CM**3
7 8 4.26699E+04 CM**3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS (G)

1 3.59052E+02 CM**3 3.73844E+03
2 1.17030E+02 CM**3 7.67717E+02
3 1.76387E+04 C4**3 l.76064E+04
5 2.15036E+04 Q4**3 1.70309E+05
6 4.80740E+04 CM**3 5.45351E+05
7 6.84563E+04 CM**3 6.833IIE+04
6 4.26699E+G4 UM**3 4.25919E+04
9 l.44107E+S1 CM**3 1.43S44E+Sl

** BIASING INFORMATION**

** A DEFAULT HEIGHT OF 0.500 HILL BE USED FOR ALL BIAS SD'S. *

..... 0 IO'S HERE USED IN KEND-V BEFORE TRACKING ....

..... 0.02550 MINUTES HERE USED PROCESSING DATA . ....

VOLUME FRACTIOH OF FISSILE MATERIAL IN THE CORE= 1.S0580E-03

START TTPE S HAS USED.

THE NEUTROHS HERE STARTED UNIFORMLT THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTERMOST GEOMETRY CARD.
THE FLAG TO START NEUTRONS SN THE REFLECTOR HAS TURNED OFF

MEND MESSAGE HUMBER KS-lOS* *** M ARNING, ONLY 26 INDEPENDENT STARTING POSITIONS HERE GENERATED.***

374 ADDITIONAL STARTING POINTS MERE PICKED FROM THE INITAL DISTRIBUTION.

0.45333 MINUTES HERE REQUIRED POR STARTING. TOTAL ELAPSED TIME IS 0.46933 MINUTES.
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O "LHT CASK, 21 PHR RODS, NO PWR BASKET, S B/a U235 VARIABLE PITCH"SGENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KENO MASSAGE NUMBER K5-132 WA2lNING .... ONLY 307 INDEPENDENT FISSION POINTS HERE GENERATED
1 6.17739K-Il 6.3550IE-01 l.01000E+10 0.00000E+II G.00000Ei+00 0.00000E+I00

KENO MASSAGE NUMBER K5-i132 HASNING ... . ONLY 281 INDEPENDENT FISSION POINTS HERE GENERATED
2 5.SIS2SE-Ii 6.096678-01 1.010000E+10 0.I0O00E+01 I.OOOO0E+00 0.00IO0E+I00

REND MESSAGE NUMBER KS-ill WARNING.... ONLY 282 INDEPENDENT FISSION POINTS HERE GENERATED
I S.90919K-l1 6.82000E-01 5.91939E-0l I.I0I0IEtO0 0.IIIO0E+00 0.IIIIOE+I0
4 5.62855K-Il 7.5B833K-01 5.768897E-Il 1.40421K-Il 0.0I0O0E+00 0.10000E+I0
S 6.03062E-G1 8.32000E-01 5.85619K-Il 1.19079K-I2 G.I0000E+00 0.GG000E+0I
6 6.08147K-Si 9.02500E-01 5.91251K-Il 1.11301K-I2 0.0000OE+00 I.000O0E+l0
7 5.88129K-Il 9.74833K-0i 5.90606K-Il 7.873i6E-03 0.II00000+0I 0.0000E+00
8 5.65290K-Il 1.051818+00 5.86387K-Il 7.69943K-Il 0.0G00GE+00 0.00G00E+GI
9 6.54157K-Il i.11767E+00 5.86054K-Il 1.16484K-I2 0.000OO0E+00 I.IOI00E+00

I0 8.16964E-Il 1.19467E+00 5.99668K-Il 1.04209K-02 0.I000OE+0I 0.0000GE+0I
II 6.46536K-Il 1.26600E+00 6.03987K-Il 1.06185K-Il 0.1100000+00 I.00000E+00
12 6.84139K-Il i.33917K+00 6.12002K-Il 1.24276K-Il 0.101080+00 I.00000E+0I
il 6.1501i4E-01 1.41333E+10 6.12276K-Il 1.12445K-Il 0.1010000+00 I.0000E+00
14 6.19643K-Il 1.483818+00 6.12890K-Il 1.02831K-Il 0.100000+01 0.l0000E+0I
iS 6.40168K-Il 1.55250E+00 6.14988K-Il 9.68907K-Il 0.100000+00 1.010000+00
16 6.32312K-Il 1.620338+00 6.16225K-Il 9.05528K-Il 0.101000+01 1.00000E+01
17 5.76163K-Il 1.69810E+01 6.137158-01 8.79599K-S3 0.IO00OK+00 1.010000+00
19 5.71144K-Il 1.77317E+11 6.11965K-Il 8.66878K-I3 0.I0000E+I0 0.0I000E+10
19 6.15171K-Il 1.84183E+01 6.11231K-Il 8.14661K-Il 0.10000E+00 1.010008+00
20 6.41942K-Il 1.911518+01 6.11049K-Il 7.89277K-03 0.1010000+00 .01000E+00
21 6.52649K-Il 1.981118+00 6.15143K-Il 7.75412K-Il 0.I0000E+00 0.00000E+00
22 6.01828K-Il 2.04967E+01 6.14428K-Il 7.10094K-Il 0.000008+01 0.01000E+00
23 6.41552K-Il 2.121838+00 6.15719K-Il 7.14786K-Il 0.00000E+I0 1.0100008+10
24 6.118890K-Il 2.190518+01 8.16510KE-Il 8.85976K-Il 0.000008+00 0.000008+10
25 6.27117K-Il 2.26467E+01 6.16970K-Il 6.57158K-Il 0.100180+01 I.0I000E+00
26 6.23146K-Il 2.33617E+00 6.17223K-Il 6.29690K-Il 0.100008+10 0.00010E+00
27 5.82498K-Il 2.41850E+01 6.15814K-Il 6.19741K-Il 0.00000E+00 0.101000+00
28 6.21451K-Il 2.48167E+00 6.16050K-Il 5.95821K-Il 0.000008+00 0.010008+100
29 6.11586K-Il 2.556678+00 6.15885K-Il 5.71168K-Il 0.00000E+00 0.110008E+00
30 5.99803K-Il 2.627178+00 6.15311K-Il 5.55680K-Il 0.10000E+01 l.00000E+00
31 5.79691K-Il 2.71050E+0I 6.14082K-Il 5.50065K-Il 0.11110E+01 0.0I0000E+00
32 5.81116K-Il 2.77181E+11 6.12984K-Il 5.42659K-Il l.00000E+00 0.11000E+10
33 5.97332K-Il 2.842318+00 6.12479K-Il 5.27282K-Il 0.101000+01 0.0101080+0
34 5.847408-01 2.91467E+00 6.11612K-Il 5.17845K-Il 0.00000E+01 0.11000E+00
15 6.17649K-Il 2.98333E+10 6.11795K-Il 5.02241K-Il 1.001080+01 0.0l000E+l0
36 5.609318-01 3.15933E+00 6.10299K-Il 5.09693K-Il 0.001000+01 0.01000E+00
37 5.93068K-Il 3.129683+00 6.19806K-01 4.97159K-Il 0.I0000E+00 0.00000E+IG
18 5.934798-01 3.20400E+00 6.19153K-Il 4.85469E-13 0.101000+01 0.00000E+01
39 6.364348-01 3.276338+00 6.10185K-Cl 4.77815K-I3 0.100000E+01 0.000108+00
41 6.22182K-Il 1.345818+10 6.10401K-Il 4.66134K-Il l.I00000+00 0.00000E+I0
41 6.21871K-0l 3.41717E+10 6.10898K-Cl 4.549938-03 0.O001008+00 0.00000E+00

42 8.35092E-01 3.484018+10 6.11317K-Il 4.47646K-Il 0.100080+01 0.010000E+0
43 6.17146K-0l 3.554518+10 6.11918K-Il 4.41116K-Il 0.10000E+01 0.11000E+00
44 5.55148K-Il 3.632133E+0 6.10585K-Il 4.51220K-Il 0.O00100E+0I 0.010000+00
41 6.12321K-Il 3.70650E+11 6.10393K-Il 4.41021K-I3 0.0I0000+00 0.I0000E+I0
46 5.85122K-Il 3.779678+11 6.09911K-Il 4.14692K-I3 0.I00000+0l 0.01000E+0I
47 6.17823K-Il 3.85567E+10 6.19997K-li 4.252948-03 0.101008+01 0.01000E+00
40 6.50272E-Il 1.92717E+00 6.11872K-Il 4.25061K-0l l.l0000±E+0 0.00000E+I0
49 6.48568K-Il 3.99583E+10 6.11674K-Il 4.23581K-Il 0.O00008+01 0.010000+00
50 8.21761K-Il 4.066118+00 6.11895K-Il 4.15295K-Il 0.100080+00 0.00000E+00
51 6.32914K-Il 4.136678+11 6.12114K-Il 4.08892K-Il 1.00000E+01 0.0000E+I00
52 5.92216E-li 4.21100E+10 6.11912K-Il 4.02642K-Il 0.001000E+00 1.01001+100
51 5.74569K-Il 4.181338+11 6.11191K-Il 4.01413K-Il 1.00000E+00 0.00000E+00
54 6.21661K-Il 4.35000E+00 6.11381K-Il 3.94124K-Il 1.010000+00 0.01000E+01
55 6.18352E-0i 4.41967E+10 6.115138-51 3.869408-13 0.00100E+0I 0.101008+00
56 6.14087K-li 4.495678+00 6.11560E-01 1.71618K-Il 1.1000008+00 0.0000E+IG
57 6.45562K-0i 4.568818+00 6.12179K-Il 3.777658-03 1.000008+00 0.00000E+00
58 6.83629K-li 4.63481E+10 6.134548-l1 1.022868-03 0.001008+01 1.101008+01

59 5.840178-li 4.709838+00 6.129388-Il 3.89791K-Il 1.00000E+00 l.00000E+0l
61 6.02552E-li 4.78033E+00 6.127598-01 3.824488-03 0.010000+01 1.100008+00
81 6.55602K-Il 4.851678+11 6.13405K-Il 3.928198-03 0.000008+11 1.101180+00

62 5.561128-01 4.923178+00 6.125298-01 3.863798-03 0.10000E+00 0.100000+00
63 6.165278-01 4.995508+00 6.124318-Il 3.920868-03 0.1010008+11 0.00000E+01
64 6.12000E-Il S.06683E+00l 6.124238-01 3.758738-03 0.00000E+00 0.1100008+0
65 6.249628-01 5.14000E+00 6.126228-01 3.70394K-Il 0.10000E+10 1.010008E+00
66 5.480128-01 5.21700E+11 6.116138-01 3.78281E-03 1.101000+11 1.10000E+00
67 5.622558-Il 5.289138E+1 6.108548-01 3.800788-03 0.00000E+10 1.010180+00
69 5.93111E-01 5.361678+01 6.105858-01 3.75239E-03 0.000008+O0 0.100180+00
69 1.809878-01 5.431178+00 6.10143E-01 3.72227K-Il 1.101000+10 1.11100E+01

70 6.10007E-Il 5.505338+01 6.19994K-li 3.67115E-Il 0.100080+00 0.00000E+00
71 6.453268-01 5.573008+00 6.10506K-Il 3.65264K-Il 1.10000E+00 1.100000E+01
72 6.329628-01 5.642678+00 6.10827K-Il 1.614158-Il 0.11000E+00 1.11001E+00
71 5.799518-01 5.712178+00 6.10392E-li 3.58952E-Il 0.001000+00 0.00000E+00
74 5.69347E-01 5.782678+00 6.098228-Il 3.584918-Il I.000100E+00 0.00000E+00
75 6.21438K-li 5.852338+00 6.09981K-0i 3.53915E-Il 1.010000+00 0.110800+00
76 5.52810K-li 5.93000E+00 6.09208K-Il 3.575378-03 0.00000E+00 0.011008+10
77 5.94347K-li 5.999678+11 6.09010K-li 3.532948-Il 0.00000E8+00 0.I000E+00
78 6.16649K-Il 6.072838+00 6.09111E-Il 3.487598-03 0.00000E+00 0.00000E+00

79 6.16676E-Il 6.145178+10 6.09209K-Il 3.443408-03 0.00000E+00 1.100000+10
80 5.91369E-Il 6.217508+00 6.08980K-Il 3.41665K-lI 0.00000E+11 0.01000E+00
81 5.93922E-Il 6.29167E+00 6.187908-01 3.368658-03 0.11100E+00 1.010000E+00
82 6.17036E-Il 6.364008+01 6.188938-01 3.32787K-lI 0.100000+00 1.100800+00
81 5.641133-Il 6.440183+00 6.081339-Il 3.11287K-Il I.000IIE+I0 0.00000E+00
94 6.18586E-01 6.513178+01 6.08464K-Il 1.26414K-Il 1.100108+00 0.1000008+11
05 5.07377K-li 6.588338+00 6.09330K-Il 3.25715K-Il 0.100080+00 0.00000E+01
86 6.07878K-li 6.664178+00 6.08325K-0i 3.215815K-Il 0.I00000El0 0.100000E+0

S87 6.82650K-li 6.731008+00 6.09199K-li 3.10819K-Il 0.000008+00 0.010080+00

88 6.41184K-Il 8.707838+00 6.095083-0i 3.20200E-Il 1.00000E+00 0.00000E+00

NAC International 6.6.4-33



NAC-LWT Cask SAR August 2015
Revision 44

99 5.956225-01 6.67567E+00 6.09963E-01 2.30262E-03 0.00000E+00 0.OOOOOE+00
90 6.06546E-01 6.946S75+00 6.089355-01 3.26918E-03 0.OOOOOE+00 0.OOOOOE+00
91 5.78821E-01 7.021335+09 6.089975-01 3.24997E-03 0.00000E+00 O.OOOOOE+OO
92 5.666795-01 7.09093E+00 6.08131E-01 3.243325-03 0.000005+00 0.000005+00
93 6.201645-Si 7.165005+00 6.06263E-01 3.210205-03 0.050000E+00 0.000005+00
94 6.064905-01 7.23950E+00 6.092445-01 3.175195-03 O.OSOOOE+OO 0.00000E+00
95 5.76361E-01 7.302335+00 6.079235-01 3.157245-03 O.OOOOOE+0O 0.000005+00
96 5.982115-01 7.376050+00 6.076195-01 3.125165-03 0.090000E+00 0.00000E+00
97 5.802725-01 7.447035+00 6.07529E-01 3.10968E-03 0.00000E+00 0.00000E+00
96 6.13701E-01 7.617050+00 6.075945-01 3.073635-03 O.OO000E+0O 0.000005+00
99 6.029685E-01 7.58700E+00 6.075465-01 3.042365-03 0.00000E+00 O.00000E+O00

100 6.108995-01 7.653835+00 6.07080E-01 3.01134E-03 0.00000E+00 0.000005+00
101 5.623445-01 7.72700E+00 6.070225-01 3.032353-03 0.O00OOE+OO 0.000005+OS
102 6.13199E-01 7.795675+00 6.070845-01 3.002695-03 0.000005+00 0.000005+00
103 6.087425-01 7.864335+00 6.071015-01 2.972865-03 O.OSOOOE+O0 0.000005+05

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF TOE SPECIFIED NUMBER OP GENERATIONS.

0
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 M/D U235 VARIABLE PITCH"

LIFETIME = 2.18556E-G4 + OR - 1.10041E-06 GENERATION TIME =1.16144E-04 + OR - 8.15332E-57
RU BAR• = 2.42957E+00 + OR - 2.50942E-04 AVERAGE FISSION GROUP = 2.38494E+01 + OR - 1.41599E-ON

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 6.26896E-02 + OR - 8.45492E-04

NO. OF INITIAL
GENERATIONS

SKIPPED

3

4

5

6

7

8

B

10

i1

12

17

22

27

32

37

42

47

52

57

62

67

72

77

82

B7

92

97

AVERAGE
K-EFFECTIVE

0.60726-

0.60771

0.60776-

0.60775

0.60796-

0.60841-

0.60792

0.60783-

0.60741

0.60656-

0.60595

0.60529

0.60423-

0.60461

0.60567-

0.60434

0.60477

0.60238

0.60103

0.59916

0.60032

0.59869

0.60159

0.60027

0.59595

0.59667

0.60031

DEVIATION

OR - 0.00300

OR - 0.00299

OR - 0.00302

OR - 0.00306

OR - 0.00308

OR - 0.00308

OR - 0.00307

OR - 0.00311

OR - 0.00311

OR - 0.00303

OR - 0.00314

OR - 0.00322

OR - 0.00334

OR - 0.00354

OR - 0.00372

OR - 0.00394

OR - 0.00414

OR - 0.00430

OR - 0.00460

OR - 0.00438

OR - 0.00459

OR - 0.00497

OR - 0.00540

OR - 0.00655

OR - 0.00620

OR - 0.00613

OR - 0.00972

67 PER CENT
CONFIDENCE INTERVAL

0.60426 TO 0.61026

0.60472 TO 0.61071

0.00473 TO 0.61076

0.60470 TO 0.61081

0.60488 TO 0.61104

0.80533 TO 0.61149

0.6048S TO 0.61100

0.60472 TO 0.61093

0.60428 TO 0.61052

0.60353 TO 0.60959

0.60280 TO 0.60909

0.60207 TO 0.60651

0.60069 TO 0.60757

0.60108 TO 0.60815

0.60194 TO 0.60939

0.60040 TO 0.60826

0.60063 TO 0.60691

0.59808 TO 0.60669

0.59643 TO 0.60563

0.59477 TO 0.60354

0.59573 TO 0.60492

0.59371 TO0 0.60366

0.59620 TO 0.60699

0.59372 TO 0.60683

0.56975 TO 0.60215

0.59254 TO 0.60479

0.59059 TO 0.61004

95 PER CENT
CONFIDENCE INTERVAL

0.60127 TO 0.61326

0.60172 TO 0.61370

0.60171 TO 0.61381

0.60164 TO 0.61387

0.60160 TO 0.61402

0.60225 TO 0.61457

0.60177 TO 0.61407

6.60161 TO 0.61404

0.60118 TO 0.61363

0.66051 TO 0.61262

0.59966 TO 0.61223

0.5988S TO 0.61173

0.597S4 TO 0.61081

0.59754 TO 0.61168

0.59822 TO 0.61311

0.59646 TO 0.61222

0.59649 TO 0.61305

0.59377 TO 0.61099

0.59183 TO 0.61023

0.59039 TO 0.60782

0.59114 TO 0.609S1

0.58674 TO 0.60863

0.59080 TO 0.61236

0.58717 TO 0.61338

0.08354 TO 0.60836

0.58642 TO 0.61092

0.50006 TO 0.61976

99 PER CENT
CONFI DENCE INTERVAtL

0.58827 TO 0.61626

0.58873 TO 0.61669

0.58868 TO 0.61683

0.59859 TO 0.61692

0.58872 TO 0.61720

0.58817 TO 0.61765

0.59870 TO 0.61715

0.58851 TO 0.61715

0.59807 TO 0.61674

0.59748 TO 0.61565

0.59652 TO 0.61638

0.58563 TO 0.61495

0.59420 TO 0.61426

0.58400 TO 0.61522

0.59450 TO 0.61683

0.59252 TO 0.61616

0.59236 TO 0.61719

0.58947 TO 0.61530

0.58723 TO 0.61482

0.58601 TO 0.61231

0.58654 TO 0.61411

0.58377 TO 0.61361

0.58540 TO 0.61778

0.58061 TO 0.61993

0.57734 TO 0.61456

0.58029 TO 0.61704

0.57114 TO 0.62946

NUMBER OF
HISTORIES

40000

39600

39200

38800

38400

38000

37600

37200

36800

36400

34400

32400

30400

28400

26400

24400

22400

20400

18400

16400

14400

12400

10400

8400

6400

4400

2400
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THE L

15 +

40 +

65 +

60 +

55i

i0

"LHT CASK, 25 PHR RODS, NO PWR BASKET. S H/O U235 VARIABLE PITCH"

PLOT OF AVKRAGE K-EFFECTIVE BY GEHERATTON HUH.
THE REPRESEHTS K-KFF = 0.6S73 + OR - 0.003O WHICH OCCURS FOR 103 GENERATIOHS RUN.

0.5629 0.5906 0.6184
-.-.--------------------- I-------------------------..............I------

* *T II
* I I

I * * I
* I I

I I
5 * *1 5

S *I *

S I *
S I *

S *
SII *

I I *
SI * 5

I I *

II *
II

IS *
I I *

I I *
I *

I5 *
I I *

I I *
II *
IT *
IS * 5
II * I

TI * T

Il *
S I * I
II * I
SI *I
SI * I

II * 5
II * I
IS * 5

I * 5

II S
II * S

I * 5
IS * S
II * I
ISI * I
IS * I
IS * 5
IS * 5
IS * 5
IS * 5
II * 5
IS * I
II S

IS *I
I5 * I
I5 * I

II * 5
II * I
5 * 5
5 * I
5 * I

II * I
S * 5

I~ * 5

II S
II S
5J * S

SI * 5
II S

II S
II S

[I S

II S

I

I
I
I

I
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95 +

100 0

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

0
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"LMT CASK, 25 PWSH RODS, NO PW4R BASKET, 5 W4/0 U235 VARIABLE PITCH"
SKIPPING S GENERATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0026 1.58113K-IS 8.0616

2 0.0115 7.01126E-03 2.7409

3 0.0117 7.11948E-03 2.6033

4 0.0047 2.82935E-03 3.1388

5 0.0017 1.01695E-03 2.3549

6 0.0013 7.72662E-04 1.9853

7 0.0010 6.27492E-04 2.3255

8 0.0009 5.24207K-04 3.1331

9 0.0011 0.47597K-04 3.4079

10 0.0024 1.44552E-03 3.5593

11 0.0051 3.11237K-OS 3.6134

12 0.0062 3.75062E-03 4.0647

13 0.0063 3.84031K-OS 4.3839

14 0.0052 3.15665E-03 4.3710

15 0.0010 5.91114E-04 7.7815

16 0.0009 5.41851K-04 8.1764

17 0.0013 0.03769E-04 11.7890

18 0.0015 9.01252E-04 13.2285

19 0.0020 1.22418E-03 10.4069

20 0.0081 4.88855E-03 5.3486

21 0.0049 2.95337E-03 7.0215

22 0.0133 8.08212E-03 5.1373

23 0.0851 5.16556E-02 1.6624

24 0.2434 1.47805K-Il 1.0804

25 0.2251 1.36616E-01 1.0379

26 0.2098 1.63912K-Il 1.2141

27 0.0820 4.97920K-Ol 2.2488

SYSTEM TOTAL = 6.07262K-Si 0.4937

ELAPSED TIME 7.86033 MINUTES

RANDOM NUMBER= 16DE4F176D87

ABSORPTIONS PERCENT LEAKAGE PERCENT
DEVIATION DEVIATION

1.46856K-OS 4.5943 0.OIO0OE+0I 0.0000

4.68199K-03 1.7423 0.000OOE+0O 0.0000

2.98074K-O3 2.5228 0.0O00OE+00 0.0000

1.34864K-O3 3.0296 0.SOOOOE+00 0.0000

9.47995K-04 2.0780 0.OOOOOE+00 0.0000

1.22786K-IS 1.0528 0.OOOOOE+00 0.0000

1.08055K-OS 1.9573 0.OOO00E+00 0.0000

1.32918K-OS 2.5888 0.OOOOOE+00 0.0000

1.99941K-OS 2.8800 0.OOOOOE+00 0.0000

3.33204K-IS 2.9680 0.OOO00E+00O 0.0000

5.75020K-OS 3.0300 0.OOOOOE+O0 0.0000

8.04935K-OS 3.3493 0.OOIOOE+00 0.0000

6.85280K-OS 3.4473 0.OOOOOE+00 0.0000

1.01914K-02 3.0251 0.OOOOOE+00 0.0000

2.58756K-O3 3.7314 I.OOOOOK+00 0.0000

1.74955K-OS 3.8844 0.O00O0K+00 0.0000

1.25184K-OS 6.1496 0.OOOOOE+00 0.0000

1.15433K-OS 6.4606 0.OOOOOE-i00 0.0000

1.99020K-03 4.6794 I.OOOOOE+00 0.0000

8.15507K-IS 2.6046 0.OOOOOE+0O0 0.0000

3.74379K-03 3.8S25 S.OOOOOE+00 0.0000

9.89744K-OS 2.S451 0.OOOOOE+00 0.0000

7.75125E-02 0.7161 0.OOOOOEtOO 0.0000

2.281680-01 0.4195 0.O00OOE+00 0.0000

2.18079K-Ol 0.3868 0.OOOOOE+00 0.0000

2.88964K-Il 0.4041 0.0O0O0E+00 0.0000

1.07512K-Ol 0.6855 0.OOOOOE+00 0.0000

9.99966K-Ol 0.1233 0.OOOOOE+00 0.0000

NAC International 6.6.4-38



NAC-LWT Cask SAR
Revision 44

August 2015

"LWT CASK, 26 PNR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

0.5410 TO 0.5610
0.5610 TO 0.5810
0.5610 TO 0.6010
0.6010 TO 0.6210
0.6216 TO 0.6410
0.6410 TO 0.6610
0.6610 TO 0.68100
0.6810 TO 0.7010

0.0410 TO 0.5610
0.5610 TO 0.6610
0.5610 TO 0.6010
6.6010 TO 0.6210
0.6210 TO 0.6410
0.6410 TO 0.6610
0.6610 TO 0.6610
0.6810 TO 0.7010

0.5410 TO 0.6610
0.5610 TO 0.5610
0.5610 TO 0.6010
0.6010 TO 0.6210
0.6210 TO 0.6410
0.6410 TO 0.6610
0.6610 TO 0.6610
0.6610 TO 0.7010

0.5410 TO 0.6616
0.5610 TO 0.5810
0.0010 TO 0.6010
0.6010 TO 0.6210
0.6210 TO 0.6410
0.6410 TO 0.6610
0.6610 TO 0.6810
0.6610 TO 0.7010

FREQUENCY FOR GENERATIONS 4 TO 102

FREQUENCY FOR GENERATIONS 28 TO 103

FREQUENCY FOR GENERATIONS 54 TO 103

FREQUENCY FOR GENERATIONS 70 TO 103

CONGRATULATOONS! YOU NAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 7.86533 MINUTES

0
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Figure 6.6.4-3 CSAS Input/Output for NAC-LWT with 25 BWR Rods - Most Reactive

Normal Condition Configuration
PRIONARY NODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37)

NODULE CSAlS2 WILL BE CALLED
BWR RODS, NO GASKET, VOID EXTERIOR, GAP VOID
27GROUPNDF4 LATTICECELL
U02 1 0.95 293.0 91135 5.0 92238 95.0 END
ZIRCALLOY 2 1.0 293.0 END
1120 3 1.0 293.0 END
AL 4 1.0 293.0 END
S3S34 5 1.0 293.0 END
PB 6 1.0 293.0 END
fi20 7 1.0 293.0 END
1120 8 0.025 293.0 END
Nl0 9 1.OE-20 293.0 END

END CONP
TRIAHGPITCH 3.69059 1.2446 1 3 1.4478 2 1.2650 9 END
"LWT CASE, 25 BWR RODS, NO BWRO BASEET, S5 W/O U235 VARIABLE PITCH"
READ PAEAN RUN=YES PLT=NO GEN=103 NPG=400 END PAEANM

READ GEON
UNIT 1
CON="BRR FUEL ROD"
CYLINDER 1 1 0.62230 2P10.0
CYLINDER 9 1 0.63250 2P10.I
CYLINDER 2 1 0.72390 2P10.0
GLOBAL UNIT 2
CYLINDER 3 1 16.9963 2P10.0
HOLE 1 .0000 .0000 .0000
HOLE 1 .0000 3.6905 .0000
BOLE 1 3.1960 1.9453 .0000
BOLE 1 3.1960 -1.9453 .0000
HOLE 1 .0000 -3.6905 .0000
HOLE 1 -3.1960 -1.9453 .0000
HOLE 1 -3.1960 1.9493 .0000
HOLE 1 -3.1900 5.5359 .0000
HOLE 1 .0000 7.3910 .0000
BOLE 1 3.1960 5.535B .0000
HOLE 1 6.3920 3.6905 .0000
HOLE 1 6.3920 .0000 .0000
HOLE 1 6.3920 -3.6905 .0000
HOLE 1 3.1990 -5.5359 .0000
HOLE 1 .0000 -7.3910 .0000
HOLE 1 -3.1960 -5.5358 .0000
HOLE 1 -6.3920 -3.6905 .0000

HOLE 1 -6.3920 .0000 .00000
BOLE 1 -6.3920 3.0905 .0000
BOLE 1 -6.3920 7.3910 .0000
HOLE 1 3.1960 9.2263 .0000
BOLE 1 9.5079 1.8453 .0000
BOLE 1 6.3920 -7.1910 .0000
HOLE 1 -3.1960 -9.2263 .0000
HOLE 1 -9.5679 -1.9453 .0000
CYLINDER 5 1 19.9913 2P10.0
CYLINDER 6 1 33.4963 2P10.0
CYLINDER 5 1 36.5443 2P10.0
CYLINDER 7 1 49.2443 2P10.0
CYLINDER B5PI12 49.9539 2P10.0

CUBOOD 9 1 P2.92 2P10.G
END GEON
READ BOUNDS ALL=NIR END SOUNDS
END DATA

SECOHDARY NODULE 000009 HAS BEEN CALLED.

NODULE 000009 IS FINISHED. CONPLETION CODE 0. CPU TINE DIED 0.71 (SECONDS).

SECONDARY NODULE 000002 HAS SEEN CALLED.

NODULE 000002 IS FINISHED. CONPLETION CODE 0. CPU TINE USED 7.03 (SECONDS).

SECONDARY NODULE 000009 HAS BEEN CALLED.

NODULE 000009 IS FINISHED. CONPLETION CODE 0. CPU TINE USED 231.61 (SECONDS).

NODULE CIAS25 IS FINISHED. CONPLETION CODE 0. CPU TINE USED 242.27 (SECONDS).

0
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CCCCCCCCCCC 00000055050 AAAASAAAAA 55550050000
CCCCCCCCCCCCC 5505000550505 AAAAAAAAAAA 0055005000005
CC CC 55 00 AA ASA 05 SS
CC 55 ASA AA 55
CC 55 ASA AA 55
CC 000550000500 A.A.0.AAAAAAAAA 5SSSSSSS5SSS
CC 555555555555S AISAIAASAAAAAAAA 500505050055
CC 55S IAA ASA 55
CC 55S AA ASA 55
CC CC 55S 5 SSAA ASA 55 55
CCCCCCCCCCCCC 5500S00055550SSAA ASA 0555505500555

CCCCCCCCCCC 0005S005550 ASA ASA 55500005000

00505555500 CCCCCCCCCCC ISISAAASAAISS LL
5000555505500 CCCCCCCCCCCCC IAIAIAAAAAAAAA LL
55 55 CC CC ISI ISA LL
S5 CC ISA ISI LL
55 CC ISA ISI IL
005000500505 CC ISAAAAAISISAISSSSSS LL

55 CC ASA IA IL
55 CC ASA ISI IL

55 55 CC CC ISA IA IL
5550005005505 CCCCCCCCCCCCC ASA ISI LLLLLLLLLLILLL
50005505505 CCCCCCCCCCC ASA ASA LLLLLLLLLLLLL

55000000 ii // 0505055
0500000000 I1i // 005050500

00 00 1111 // 00 00
00 00 ii // 00 00
00 00 ii // 00 00
00 05 ii // 00 00
00 00 ii // 00 00
00 00 10 // 00 00
00 00 11 // 00 00

00 00 11 // 00 00
000000000 11111i11 // 0005000000

0000000 11111i11 // 0000000

1i 44 50505555555555
i1i 444 55555050555555
1111 4444 :: 55
11 44 44 :: 55
i1 44 44 : 55
i1 44 44 555550550555
11 44 44 00555555055555
i1 444444444444 ::55
i1 4444444444444 ::55
11 44 : 55 55

11111111 44 5555555555555
11111111 44 55555555555

August 2015

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

EESEEEEEEEEEE
SEESESEEEEEEEE
EE
ES
ES
ESEEEEEES
EEEEEEEEE
SE
SE
ES
SEEEEEEEEEEEE
SEEESESSEESEEE

6666566666666
6666666666666
66
66
66
666666666060
66666660666666
66 66
66 66
66 66
6666666666666

66666666666

33333333333
3333333333333
33 33

33
33

333
333

33
33

33 33
3333333333333
33333333333

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

55
55

55 55
5555555555555

55555555555

PPPPPPPPPPPP
ppppppppppppp
pp PP
PP PP
PP PP
ppppppppppppp
PPPPPPPPPPPP
pp
PP
pp
PP
PP

// 0000000
// 000000000

II oo 00
// oo 00

// 00 00
// o0 00

// 000000000
// 0000000

44
444

:: 4444
::: 44 44
- *: 44 44

44 44
44 44

4:: 444445444444
:: 4444444444444

*: 44
44
44

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

0000000
000000000

00 00
00 O00
00 O00
00 O00
00 O00
00 O00
00 O00

00 00
000000000

0000000

11
no1

1111
11
11
11
11
11
11
11

I111i111
111511111
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33333333333
SSSSSSSSSSSSS3
SS SS
33
3S
333333333333

333333333333
3S
3S

33 33
3333S3SSS33S3S3S

SSSSSSSSSSS 3

CC CCCCCCCCC
CCC CC CCCCCC CC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CC CCCC CCCC CCC

CCCCCCCCCCC

AA AA
AA AA
AA AA

*AAAAAAAAAAAAA

AAAAAAAAAA
AA AA
AA AA
AA AA
AA AA

Lb
LL
Lb
LL
LL
Lb
Lb
Lb
Lb
Lb
LbLbLLLLLLLLLLL
LLLLLLLLLLLLL

EREEE EEEE ERRE
EEEEEEREEEEEEE
REE
REE

RE
REEREREEE
ERREEEEEEEE
REE
EE
REE
EREREEEEEEEEE
EEREREREEEEEE

pPPPPPpPPPPPP
pPPpPPPPPPPPPP
PP PP
PP PP
PP pp
PPPPPPPPPPPPP
PPPPPPppPPPP
PP
PP
PP
PP
PP

CCCCCCCC CCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

***** ~PROGRAM VERIFICATION INFOPMATION **

***** ~CODE SYSTEM: SCALE-PC VERSION; 4.3***

***** PROGRAM: CRAS***

*** CREATION DATE: 03/08/96***

***** VOLUME: ENS **

***** LIBRARY: G:\SCAIE43\WIN_NT\EXE***

*** PRODUCTION CODE: CSAS3**

***** VERSION: 1.1 **

***** ~JOBNAhME: SCAILE-PC***

*** DATE OF EXECUTION: 51/06/00 **

*** TIME OF EXECUTION: 14:53:41***
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SHER RODS, NO BASKET, VOID EXTERIOR, OAP VOID

**** PROBLEM PARAMETERS***

LIB 27GROUPNDF4 LIBRARY
MXXK 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE I 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

***PROBLEM COMPOSITION DESCRIPTION ***

SC U02 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.9500 VOLUM4E FRACTION
ROTN 10.9601 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.1 DEG KELVIN

92000 LOB0 ATOM/MOLECULE
92235 5.000 NT%

91239 95.000 NT%
9016 2.90 ATOMS/MOLECULE

END

IC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROYN 6.9600 TNEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND

TEMP 293.0 DEG KELVIN
41312 1.00 ATOM/MOLECULE

END

SC N20 STANDARD COMPOSITION
ME 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTN 0.9992 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

END

SC AL
ME
VP

ROTN
NEL
ICP
TEMP

END

SC 11304

ME
VP

ROTH
NEL
ICP
TEMP

END

SC PB
MEX
VP
ROTH
NEL
ICP
TEMP

END

SC N20

ME

VP
ROTH
NEL
ICP
TEMP

END

SC N20

1001 2.00 ATOMS/MOLECULE
9016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE NO.

1.0000 VOLUME PRACTION
2.7020 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
S MIXTURE NO.

1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
I 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
24304 19.000 HI%

250005 2.000 HT%
26304 69.500 HIS

29304 9.500 WT%

6
1.0000

11.3440
1
1

293.0
92000

STANDARD COMPOSITION
MIXTURE NO.
VOLUME FRACTION
THEORETICAL DENSITY
NO. ELEMENTS
0/1 MIXTURE/COMPOUND
ORG KELVIN

1.00 ATOM/MOLECULE

STANDARD COMPOSITION
7 MIXTURE NO.

1.0000 VOLUME PRACTION
0.9992 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 1.00 ATOMS/MOLECULE
9010 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
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VP

ROTH
NEL
ICF
TEMP

END

SC N20

ME
VF
ROTH
NEL
'CF

TEMP

END

8 MIXTURE NO.
0.0250 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/I MIXTURE/COMPOUND

293.0 DES KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STANDARD COMPOISTIOM
S MIXTURE NO.

0.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DID KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.10 ATOM/MOLECULE

*** PROBLEM GEOMETRY***

CTP TRIANIPITCH CELL TYPE
PITCH 3.6906 CM CENTER TO CENTER SPACING
FUELOD 1.2446 CM FUEL DIAMETER OR SLAB THICKNIESS

MFUEL 1 MIXTURE HO. OF FUEL
MNOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.4478 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

GAPOD 1.2650 CM OAF OUTER DIAMETER
MGAF 9 MIXTURE NO. 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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* ** BNR RODS, NO BASKET, VOID EXTERIOR, GAP VOID ** *

*** ******** * * *** DATA LIBRARY INFORMATION ******* *

** UNIT VOLUME ** *
* ** NUMBER DATA SET NAME NAME UNIT FUNCTION **

**89 G:\scale43\DATALIB\FT89FOS! STANDARD COMPOSITION LIBRARY *

**82 G:\scale43\DATALIB\FT82FS01 CROSS SECTION LIBRARY**

11 i D:\dcn\326023-l.3_R\BRONZ2D\FTl1FSO0 SNORT CROSS SECTION LIBRARy *

SI 9 D:\dcn\326023-I.3_R\BRONS2D\FT90FI01 INPUT DATA DIRECT ACCESS**

*** ~STANDARD COMPOSITION LIBRARY DATA**

***UNIT NUMBER :89**

*** DATASET NAMNE :G:\scale43\DATALIB\FT89F001**

*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY**
*** ~637 STANDARD COMPOSITIONS, 490 NUCLIDES *
*** ~90 ELEMENTS WITN VARIABLE ISOTOPIC DISTRBUTIONS.**

•** CREATION DATE: 9/30/95 *

* ** CROSS SECTION LIBRARY DATA**

*** UNIT NUMBER : 82**

*** ~DATASET NAM'E : G:\scale43\DATALIB\FTS2F001GS

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

***COMPILED FOR NRC 1/27/81 *
* ** LAST UPDATED 08/12/94 *

*** L.M.PETRIE - ORNL**

* * * * DTAREDNGCOPET * * *

8.... IOS NERE USED LEOADIN EAINK REND V DATA ....

..... I TO'S WERE USED LOADING TNY DATA ~•MEE DT ....

..... 9 ID'S NERE USED CHECKING THE KEND V GEOMETRY DATA ....

***RESTART DATA NAS BEEN WRITTEN ON UNIT 95** *

S.... ID'S NERE USED NRITING THE KIND V - CASA DATA ....

S.... ID'S MERE USED PROCESSING CSAS INPUT DATA ....

CONTROL MODULE CSAS25 IS COMPLETE.

NAC International 6.6.4-45



NAC-LWT Cask SAR
Revision 44

August 2015

000SS 0 S S
SoS s
sS

S SO 000S S

s0 O50000000

00S0OS0000000

000000

00 00
00 00
00 00
00 00

0000000

00000000

00000

111
I1ii
011

1i

11
01

Iiiii
10i11111

KK1 101 100EEEE0EEEEEEEE1E NN NN 0000000O000
K01 K01 E100E1EEEEEE0EEEE NNN NN 000000000O000
K0K 101 100 NNNN NN1 00 00
101 101 E10 NN NN NN 00 00
10K 101 EE NN NN NN 00 00
10110110KK01 E10EEEEEEEE1 NN NN NN 00 00
KK1KK1KK1K0K E1E1EE1EEEE NN NN NN 00 00
101 101 100 NN ON ON 00 00
101 10K 101 NO NN NN 00 00
101 101 101 NO NNNN 00 00
101 101 10100100100101101101 NN NNN 000O000000000
101 101 10100100100101101101 NN ON O00000000000

CCCCCCCCOCCC 3.PAAAAAAA LL 10EEEEEEEEEEE1E01101
CCCCCCCCCCCCC AAAAAAAAA LI 10EEEEEEEE0EEEE01101
CC CC AA AA LI 101
CC AA AA LL 101
CC AA AA LL 101
CC AAAAAAAAAAAAA LL 10100100101101
CC AAAAAAAAAAAAA IL 10100100101101
CC AA AA LI 101
CC AA AA LL 101
CC CC AA AA LL 101
CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL 10100100100101101101
CCCCCCCCCCC AA AA LLLLLLLLLLLLL 10100100100101101101

11 // 0000000 6066606666666
iii // 000000000 66666660606666

1I11 // 00 00 66
11 // 00 00 66
II // 00 00 66
11 // 00 00 666660660660
11 // 00 00 6666666666666
II // 00 00 66 66
11 // 00 00 00 66
II // 00 00 60 66

11111111 // 000000000 66660606006666
111110111 // 0000000 660666066006

44 0000005005555 33333333333
444 0000000000005 3333333333333

4444 :: 05 33 33
44 44 0:05 33

44 44 0:05 33
44 44 050000055555 333

44 44 00000555555505 333
444444444444 ::55 33

4444444444444 : 55 33
44 :: 55 55 33 33
44 00000000055555 3333333333333
44 050500555505 33333333333

W WV
VV vv
VV VV

VV VV

V

PP PP CC CC
PP PP CC

PPpppp pp CC
pppppPP CC
PP CC C

// 0000000 0000000
// 000000000 000000000

// 00 00 00 00
// 00 00 00 00

// 00 00 00 00
// 00 00 00 00

// 00 00 00 00
// 00 00 00 00

// 00 00 00 00
// 00 00 00 00

//000000000 000000000
//0000000 0000000

05050555055555 1
0000005005055 11i

S:: 55 11II
:: 55 11
: 005 1i

000000000055 II
5505550505055 1I

:: 55 1i
:: 55 1i

0 5 55 11
0000005050055 11111111

055050555555 111111ii
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*** ~"LNT CASK, 25 BNR RODS, NO BNR BASKET, S W/O U235 VARIABLE PITCH"**

** *** NUMERIC PARAMETERS 30.00* **

**TA TIME PER GENERATION (WIN) 0.55 *

**GN NUMBER OP GENERATIONS 103**

**NPG NUMBER PER GENERATION 400 *

** NSK NUMBER OP GENERATIONS TO BE SKIPPED 3**

* BEG BEGINNING GENERATION NUMBER 1 *

SKIRE GENERATIONS BETWEEN CHECKPOINTS S *

** XLD NUMRER OF EXTRA I-Dl CROSS SECTIONS 1 *

**NBK NEUTRON BARK SIZE 425**

**XNB EXTRA POSITIONS SN NEUTRON BARK S *

**NFB FISSION BARK SIZE 400**

**XFB EXTRA POSITIONS IN FISSION BARK I *

E* TA DEFAULT VALUE OF HEIGHT AVERAGE 0.5000 *

**HTH WEIGHT HIGH FOR SPLITTING 3.1000**

N* TL WEIGHT LOW FOR RUSSIAR ROULETTE 0.3333 *

**RND STARTING RANODOM NUMBER BBB27100155**

**NB8 NUMBER OF D.A. BLOCKS ON UNIT B 200**

**NLB LENGTH OF D.A. BLOCKS ON UNIT H 512**

* ADJ MODE OF CALCULATION FORWARD**

**INPUT DATA WRITTEN ON RESTART UNIT NO * **

0* BINARY DATA INTERFACE YES**
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** * 'LWT CASK, 25 BWR RODS, NO HER BASKET, S M/O U235 VARIABLE PITCH" ***

**** LOGICAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

AMX

XSI

XS2

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UHIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-SFF 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 FIBS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY NIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-0 MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-0 CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CEP

FMIP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PET

PGM

BUG

TEE

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE EU-BAR & AVE FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR E-EFF BY UNIT LOCATION

PRINT FIBS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAy NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISH PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGEEST ARRAY LEVEL

PRINT FIB. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT NEIGHT AVERAGE ARRAy

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO ***

NO ***

YES ***

NO ***

NO ***

NO ***

NO ***

NO ***

NO ***

NO ***

NO ***

NO ***

NO ***

NO ***
***

NO ***
***

NO ***

NO ***

PAR.AMETER INPUT COMPLETED

I.... SO'S MERE USED READING THE PARAMETER DATA ....

*********** DATA READgING COMPLETED *********

O
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** "LWT CASK, 25 BNR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"**

** ****ADDITSONAL SNFORMATION*** * **

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN KSECS 2

ENTRIES/NEUTRON SN THE NEUTRON BANK 17

ENTRIES/NEUTRON IN THE PIOSSION BANK 10

NUMBER OF MIXTURES USED 8

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED S

TOTAL INPUT GEOMETRY REGIONS 10

NUMBER OF GEOMETRY REGIONS USED 10

LARGEST GEOMETRY UMIT NUMBER 2

LARGEST ARRAY NUMBER 1

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UMITS IN TNE GLOBAL K DIR.

NUMBER OF UMITS IN TNE GLOBAL Y DIR.

NUMBER OF UMITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED NOLES

NUMBER OF NOLES

MAXIMUM NOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

NO

0

S

0

0

YES

NO

25

1

NO

0

0

**+X BOUNDARY CONDITION MIS -X BOUNDARY CONDITION MIR **

*** +*BU*R*ODTINMS - ONAY OOTO I ~
*** +Y BOUNDARy CONDITION MIS -Y BOUNDA•RY CONDITION MIS '**

* * * * *PCEAD*UERRUPIFOMTIN

**** 851BRSO TRG R VIAL O UEGOPDDT.* **

876*OD*O*TRG AEAALSL OEC SPRRU.** *

13800LWORDASK OF STORAGEOIS, SUFFICIENTKETO RU T/OT PROBLEM. E TH*

25594 *ORDS *FSTOAGE WILALLOWUPETHEOPRINOBLMATIORN OTTO* ON SPR**P. "

25*7601 WORDS OF STORAGE WILL BEALUSED TO RU TOTSPROBLEM.DTA ***

STARTING ENDING KSEC ALBEDO TOTAL
GROUP GROUP LENGTH LENGTH LENGTH*** SUPEROROUP

**1 1 27 2630 0 13055**

B.... SO'S WERE USED IN SUPEROROUPING ....

S.... TO'S MERE USED LOADING INS DATA ....
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REGION

HER 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 NUMBER

HOLE NUMBER

MOLE 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

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUHOID

"LHT CASE, 25 BWR RODS, HO BHR BABRET, 0 HID 0235 VARIA-BLE PITCH'

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UMITS UTILIZED IN THIB PROBLEM
HUM ID

UNIT 1

1 1 RADIUS = 0.62230 +Z = 10.000 -I = -10.000 CENTERLINE IS AT X = 0.00000 Y =0.00000

B 1 RADIUS = 0.63250 +1 = 10.000 -I = -10.000 CENTERLINE IS AT X = 0.001000 Y = 0.00000

2 1 RADIUS = 0.71390 +1 = 10.000 -Z -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.005000
"LWT CASE, 25 BWR RODS, NO BHR BASEET, 5 HID 0235 VARIABLE PITCH"

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
HUM ID

**************** GLOBAL **********

UNIT 2

3 1 RADIUS = 16.906

AT IX = 0.00000

AT XC = 0.00000

AT XC = 3.1960

AT IC = 3.1960

AT XC = 0.005000

AT XC = -3.1960

AT IC = -3.1960

AT X =-3.1960

AT XC = 0.00000

AT XI= 3.1960

AT XC = 6.3920

AT XC = 6.3920

AT XC = 6.3920

AT IC = 3.1960

AT XC = 0.00O000

AT XI= -3.1960

AT IC = -6.3020

AT XC = -6.3920

AT IC = -6.3920

AT XC = -6.3920

AT IC = 3.1960

AT IC = 9.5579

AT IC = 6.3920

AT IC = -3.1960

AT XC = -9.5579

+Z 1 0.000

Y 0 .00000

Y = 3.6905

Y = 1.6453

Y = -1.9453

Y = -3.6905

Y = -1.8453

Y = 1.8453

Y = 5.5359

Y = 7.3610

Y =5.5358

Y = 3.6905

Y = 0.00000

Y = -3.0905

Y = -5.5356

Y = -7.3810

Y = -5.5356

Y = -3.6905

Y = 0.00000

Y =3.6905

Y = 7.3810

Y =9.2263

Y - 1.6453

Y = -7.3910

Y = -9.2263

Y = -1.6453

+Z = 10.000

+Z 10.O00

+Z 1 0.000

+Z 10.000

+2 = 10.000

-X = -121.92

-Z -10.000 CENTERLINE IS AT IC = 0.00000 Y = 0.00000

2 0.00000 IS UNIT NUMBER 1

Z 0 .00000 IS UMIT NUMBER 1

2 = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z2 0.00000 IS UNIT NUMBER 1

Z = 0.0000 IS UMIT NMBTER 1

2 = 0.00000 5S UNIT NUMBER 1

Z = 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 NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 10 UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

I - 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 NUMBER 1

Z= 0.00000 IS UNIT NUMBER 1

Z= 0.00000 IS UNIT NUMBER 1

S = 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

2 = 0.00000 IS UNIT NUMBER 1

-Z = -10.000 CENTERLINE IS AT IC - 0.00000 Y 0.00000

-Z -10.000 CENTERLINE IS AT IC = 0.00000 Y = 0.00000

-Z = -10.000 CENTERLINE IS AT IC = 0.00000 YT 0.00000

-Z = -10.000 CENTERLINE IS AT IC= 0.00000 Y = 0.005000

-Z = -10.000 CENTERLINE IS AT IC= 0.00000 Y = 0.00000

+Y 121.92 -Y = -121.02 +Z - 10.000 -Z = -10.000

5 1 RADIUS 19.991

6 1 RADIUS = 33.496

5 1 RADIUS = 36.544

7 1 RADIUS = 49.244

5 1 RADIUS = 49.954

9 1 +X-I = 121.92
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*'LHT CASK, 25 BNR RODS, NO BWR BASKET, 5 H/D U235 VARIABLE PITCH"

VOLUMES FOR THOSE UNITS UTILIZED SN THIS PROBLEM

UNIT REGION

1 1

2
3

2
2
3

4

6
7

GEOMETRY
REGION

1
2
3

5
6
7
8
9

i0

VOLUME

2.43321E+01l CN**3
8.04178E-01 al**3
7.76958E+00S CM**3

1.73060E+04 CM**3
4.29436E+03 CM**3
4.8074SEtO4 CN''3

1.34136E+04 CM**3
6.84563E+04 CN**3
3.79567E+03 CM**3
1.53300E+0G6 CM''3

UNIT USES REGION

1 25 1
2
3

2 1 1
2
3
4
5
6
7

MIXTURE

1

2

3

6
5
7
S
8

CUMULATIVE
VOLUMK

2. 43321E+0G1 CM**3
2. 51363E+G1 CM**3
3.29259E+G1 CM**3

i. 81291E+04 CM**3
2. 24235E+04 CN**3
7.504975E+04 CM**3
8. 39110E+04 CM**3
i. 52367E+05 CM**2
l. 56163E+0S CM**3
i. 19916K+SB CM**3

TOTAL VOLUME

6.508302E+02 CM**3
2.501045E+G1 CM**3
i. 94739E+G2 CM**3

i. 73565E+54 CM**3
4. 29436E+03 CM**3
4.680745E+54 CM**3
1. 34136E*04 CM**3
6. 84563E+54 CM**3
3.79567E+03 CM**3
i.503300E+056 CM**3

MASS (0)
6. 33363E+G3
1.27749SE+03
1.72744E+04
1. 70309E055
S. 45351K+SS
6. 83311E+04
2.57777E+04
2. 00677E-19

TOTAL MIXTURE VOLUMES

MIXTURE
1
2
3
5
6
7

9

TOTAL VOLUME
6.08302E+02 CM**3
1.94739E+02 U4**3

1.73060E+54 CM**3
2.15036E+04 CM**3
4.BG74OE+04 CM**3
6.64563E+0-4 Q4**3
1.03355E+06 CM**3
2.0104SE+0l1CM**3

*** ~BIASING INFORMATION**

** A DEFAULT MEIGHT OF 0.500 HILL BE USED FOR ALL BIAS ID'S.**

..... 0 ID'S MERE USED IN REND-V BEFORE TRACKING ....

.... . 0.0917 MINUTES HERE USED PROCESSING DATA . ....

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 5.11545E-54

START TYPE I HAS USED.

THE NEUTRONS HERE STARTED UNIFORMLY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTERMOST GEOMETRY CARD.

THE FLAG TO START NEUTRONS IN THE REFLECTOR HAS TURMED OFF

REND MESSAGE NUMBER KB-S05 H** ARKING, ONLY 15 INDEPENDENT STARTING POSITIONS MEREK GENERATED. **

38S ADDITIONAL STARTING POINTS HERE PICKED FROM THE INITAL DISTRIBUTION.

0.45350 MINUTES HERE REDUIRED FOR STARTING. TOTAL ELAPSED TIMK IS S.46933 MINUTES.
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GENERATION ELAPSED TIME AVERAGE AVG K-KFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KENO MESSAGE NUMBER RB-ill WARNINGO.. .. ONLY 161 INDEPENDENT FISSION POINTS MERE GENERATED
1 7.65516K-Si 4.96167K-Si i.OOO00E+SG 0.SOG0SE+SS 0.00G0GE+00 S.SGSG0E+00

REND MESSAGE NUMBER KS-ill MANNING .. .. ONLY 361 INDEPENDENT FISSION POINTS KERN GENERATED
2 7.64411K-Si 5.28167E-Si 1.SO00GE+SG 0.OS000E+S0 0.G000GE+00 0.S00G0E+00

REND MESSAGE NUMBER K5-il2 WARNING .... ONLY 290 INDEPENDENT FISSION POINTS MERE GENERATED
I 6.19918E-01 5.62050E-0i 6.i99i8E-Si 0.GOIG0E+SG S.O0G00E+00 0.SGSG0E+r00
4 6.88459K-Oi 5.94GOGE-Si 6.54189E-S1 3.42704E-02 0.O00OGE+0S 0.O0000E+00
S 6.83179E-S1 6.26167K-Si 6.67185E-Si 2.16729E-02 0.GSOSSE+0S 0.OOSO0E+00
6 7.10286K-Si 6.58080KE-Si 6.77961K-Si 1.98077E-02 0.008000E+00 0.500000E+S0
7 7.07097K-Si 6.91000K-Si 6.63766K-Si 1.64846E-02 0.00000E+SS S.50000E+00
8 7.15180K-S1 7.25000K-Si 6.88154K-Si 1.44529K-02 0.00000E+00 0.OOS00E+00
9 6.58122K-Si 7.5B80K0-01 6.84615K-S1 1.298966-02 0.008000E+00 0.00000E800
10 6.91098K-Si 7.90811K-SI 6.65692K-Si i.i2990K-02 0.008000E+00 S.500000E+00
Ii 7.01166K-Si 8.21000K-Si 6.87656K-Si 1.01564E-02 0.000006+00 0.00000E+00
12 6.91010K-Si 8.55611K-Si 6.88194K-Si 8.10004K-SI 0.000006+00 0.S0O00K+S0
11 7.18064K-Si 8.88000K-Si 6.90909K-Si 8.66765K-SI 0.000006+00 0.000006+0S
14 7.9i37OE-01 8.28080K0-Si 6.98281K-Si 1.i5l93E-02 0.000006+80 0.00000E+00
18 7.151341K-0i 9.52000E-01 7.00209K-Si 1.06367E-S2 0.008000E+00 0.00000E+00
16 7.522SiK-0i 9.82167K-Si 7.01922K-Si 1.05247E-O2 0.000006+00 S.O00000E+00
17 6.89461K-Si 1.01700E+S0 7.02958K-Si 9.84525K-S3 0.000006+00 0.OOO00E+00
18 6.17112K-Si 1.08081E+00 6.88844K-Si 1.008866E-02 0.OSOOOK+00 S.00O00E+00
19 6.94222K-Si 1.068383E00 6.98572K-Si 8.47888K-SI 0.008006E+00 0.000006+00
20 7.51411K-Si 1.115006+00 7.01509K-Si 9.40665K-SI 0.008006E+80 0.000006+00
21 7.68998K-Si 1.145176±00 7.05061K-Si 8.58006K-SI 0.0080006+00 0.SS0000E+00
22 7.12882K-Si 1.17717E+00 7.05452K-Si 9.09712K-SI 0.O00O0E+00 0.00S00E+00
21 6.10991K-Si i.209i7K+00 7.01906K-Si 9.35iS7E-S3 0.OOOO0E+00 S.00000E+00
24 7.22451K-Si 1.242276+00 7.02840K-Si 8.965i4E-S3 0.000O0E+00 0.OOOS0E+0S
25 7.58445K-Si 1.275176+00 7.04910E-01 8.81299K-SI 0.000006+00 0.000006+00
26 6.81428K-Si 1.30900E+00 7.03931E-01 8.49411K-SI 0.000006+00 0.00O00E+00
27 7.14582K-Si i1.4383E+00 7.04157K-Si 8.15861K-SI 0.000006+00 0.00000E+0S
28 6.40212K-Si 1.37950E+00 7.01890K-Si 8.21762K-SI 0.SOOOSE+00 0.000006+00
29 6.68860K-Si 1.412501+80 7.00560K-Si 8.81861K-SI 0.000006+80 0.000006+00
IS 6.91062K-Si 1.444506+00 7.00220K-Si 7.71417K-SI 0.000006+00 0.000006+00
I1 7.57552K-Si 1.47811E+00 7.02197K-Si 7.72012K-SI 0.000006+00 0.000006+00
12 6.91201K-Si 1.514006+00 7.01831K-Si 7.46751K-SI 0.00000E+08 0.000001+00
33 7.04664K-Si 1.546176+80 7.01922K-Si 7.22121K-SI 0.000006+08 S.OOOOSE+00
14 6.88142K-Si 1.580006+80 7.01498K-Si 7.00870E-SI 0.000006+00 0.000006+00
15 6.85805K-Si i.61300E+0S 7.01025K-Si 6.80748K-SI 0.000006+00 0.OOOOSE+00
16 6.66605K-Si 1.645816+00 7.00011K-Si 6.68i137-03 0.000006+00 0.000006+00
17 6.80186K-Si 1.677006+00 6.89452K-Si 6.51185K-SI 0.000006+08 0.000006+00
18 7.21576K-Si i.70900E+80 7.00122K-Si 6.16176K-SI 0.000006+00 0.008000E+00
19 7.15526K-Si 1.741006+00 7.00519K-Si 6.20116K-SI 0.OOOOSE+00 0.000006+08
40 6.21191K-Si 1.770816+00 6.98501K-Si 6.17175K-SI 0.000O0E+00 S.OOSOSK+00
41 6.85180K-Si 1.808816+00 6.98418K-Si 6.20681K-SI 0.000006+00 0.000006+00

42 6.68420K-Si 1.844506+00 6.97691K-Si 6.09291K-SI 0.000006+00 0.800000E+00
41 6.81i143-01 1.878606+00 6.97288K-Si 5.85616K-SI 0.00000E+00 0.000006+000
44 6.79605K-Si 1.912116+00 6.96868K-Si 5.82785K-SI 0.000006+00 0.000006+00
45 7.20777K-Si 1.842506+00 6.974246-01 5.71780K-SI 0.00000E+00 S.SSOSSK+0S
46 6.8962i6-01 i.97633E+00 6.97247K-Si 5.98915K-SI 0.000006+00 0.000006+00
47 6.16171K-SI 2.011176+00 6.95894K-Si 5.62851K-SI 0.000006+08 S.OOSOOK+00
48 8.90145K-Si 2.044176+00 6.95769K-Si 5.50621K-SI 0.00000E+00 0.OOS00E+00
49 6.5S189E-01 2.078006+00 8.94906K-Si 5.45651K-SI 0.00000E+00 0.000006+00
50 6.78749K-il 2.112816+00 6.94569K-Si 5.15224K-SI 0.000006+00 0.000006+00
Si 7.12716K-Si 2.144826+00 6.94940K-Si 5.25494K-SI 0.000006+00 0.00000E+0S
82 7.09477K-Si 2.177816+80 6.952106-01 5.15687K-SI 0.000006+00 0.000006+00
53 7.091126-01 2.211676+00 6.955026-01 6.06216K-SI 0.O0000E+00 0.000006+08
54 6.80195K-Si 2.244671+00 8.95212K-Si 4.87216K-SI 0.00000E+00 0.000006+00
55 6.96104K-Si 2.276676+00 6.95214K-Si 4.87789K-SI 0.00000E+00 0.00000E+00
56 7.489251-01 2.110506+00 6.86228K-Si 4.88869K-SI 0.000006+00 0.000006+00
57 7.635676-01 2.141676+00 6.97452K-Si 4.85270K-SI 0.000006+00 0.000006+08
58 6.97674K-Si 2.175506+00 8.97456K-Si 4.86145K-SI 0.000006+00 0.000006+00
50 6.88240E-01 2.408S0E+00 6.97470K-Si 4.777191-01 0.000006+00 0.000006+00
60 7.01477K-0i 2.44233E+0S 6.87574K-Si 4.69544K-SI 0.000006+00 0.000006+08
61 7.40246K-Si 2.47S33E+00 6.88297K-Si 4.67150K-SI 0.ODOOSE+00 0.000006+08
62 6.67840K-Si 2.50733E+00 6.57788K-os 4.62095K-SI 0.800000E+00 S.OOOOOE+00
61 6.51727K-Si 2.541176+00 6.970676-01 4.6016iE-03 0.000006+00 0.000006+00
64 7.024646-01 2.574176+00 6.971646-01 4.92762K-SI 0.S00O0E+00 0.000006+00
65 7.40766K-Si 2.60533E+0S 6.87846K-Si 4.50861K-SI 0.OSOO0E+00 0.000006+08
66 6.94688K-O1 2.639i7E+00 6.87797K-Si 4.417906-01 0.00000E+08 0.000006+08
67 7.110416-01 2.672176+00 6.9850iE-01 4.17184K-SI 0.00000E+00 0.000006+00
68 7.016866-01 2.704176+00 6.98087K-Si 4.10791K-SI 0.00000K±00 0.00000E+00
68 7.20287E-01 2.71617E+00 6.98418K-Si 4.25606E-01 0.000006+00 0.00000E+00
70 7.028886-01 2.768176+00 6.98484K-Si 4.19152K-SI 0.SS000E+00 0.000006+08
71 6.116786-01 2.801006+00 6.975456-01 4.217716-01 0.000006+00 0.000006+00
72 7.50994E-01 2.814171+80 6.98308K-O1 4.245966-03 0.80000KE+00 0.000006+00
71 6.74181K-Si 2.867001+00 6.97968K-Si 4.19050K-SI 0.00000E+00 0.000006+00
74 6.812716-01 2.90000E+00 6.97764K-Si 4.14578K-SI 0.OSOOSK+00 0.000006+00
78 7.150406-01 2.811816+00 6.98275K-Si 4.12017K-SI 0.000006+08 0.000006+00
76 6.782146-01 2.966811+00 6.080046-01 4.07112K-SI 0.000006+00 0.000006+00
77 7.111106-01 2.998006+00 6.984466-01 4.04284K-SI 0.000006±00 0.000006+00
70 7.113846-01 1.010006+00 6.986166-01 1.99292K-il 0.005000E+00 0.00000E+S0
78 7.944806-01 1.002006+00 6.99661K-Si 4.11271K-SI 0.S000OE+00 0.000006+08
80 7.948986-01 3.09233E+0S 7.01081K-Si 4.25782K-SI 0.000006+00 0.000006+00
81 7.511176-01 3.12250K+00 7.017176-01 4.25140K-SI 0.OSOS0E+00 0.S0000E+0S
82 7.19398K-Ol 2.155506+00 7.02108K-Si 8.22426K-SI 0.SO0O0E+00 0.OOSS0E+00
81 6.800666-01 3.18833E+00 7.02016K-Si 4.17447E-23 0.OOOOOK+0O 0.OSK0000E0
84 7.085676-01 1.221176+00 7.02158K-Si 4.02402K-SI 0.0050K0E00 0.000006+00
85 6.848316-01 3.25700E+00 7.01509K-Si 4.07935E-01 0.000006+00 S.00000E+00
86 8.71188K-Si 1.29000E+00 7.01546K-Si 4.04684E-01 0.OSOSSK+00 0.O0O00E+S0
87 7.77SSIK-01 3.12200E+00 7.02440E-21 4.097969-23 0.500000E+00 0.020000E+00
88 6.72848K-Si 3.15417E+00 7.02086K-Si 4.06436K-03 0.00000E+00 0.S0000E+S00
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99
90
91
92
93
94
95
96
97
99
99

100
101
102
103

7.24210E-01 3.38617E+00
7.446046-01 3.42090E+00
7.969976-01 3.45383E+00
6.49209E-01 3.48767E+00
6.919976-01 3.51903E+00
9.71316E-01 3.552676+00
6.779796-01 3.58667E+00
7.22040E-01 3.618676+00
9.942166-01 3.650676+00
6.99477E-01 3.694500+00
6.549056-01 3.716767+00
7.304076-01 3.746836+00
7.01445E-01 3.778006+00
7.58112E-01 3.809006+00
7.90971E-01 3.841176+00

7.023500E-01 4.02540E-03 0.000006+00 0.000006+00
7.029306-01 4.00927E-03 O.000006+00 0.000006+00
7.03989E-01 4.10179E-03 0.000006+00 0.000006+00
7.032816-01 4.10121E-03 0.000006+00 0.000006+00
7.03157E-01 4.05779E-03 0.000006+00 0.000006+00
7.02811E-01 4.028346-03 0.000006+00 0.00000E±00
7.02543E-01 3.993906-03 0.000006+00 0.000006±00
7.027500-01 3.906526-03 0.000006+00 0.000006+00
7.026060-01 3.91568E-03 0.000006+00 0.00000E+00
7.02523E-01 3.97711E-03 0.000006+00 0.000006+00
7.02033E-01 3.968116-03 0.000006+00 0.000000+00
7.023226-01 3.939366-03 0.000006+00 0.00000E+00
7.023146-01 3.000406-03 0.OOOOOE+00 0.000006+00
7.029726-01 3.903306-03 0.000006+00 0.000006+00
7.037446-01 3.960226-03 0.000006+00 0.00000E+00

6600 MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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-- "LWT CASK, 25 SWR RODS, NO BWR BASKET, S H/D U235 VARIABLE PITCH"

LIFETIME =2.3027BE-04 + OR - 4.37SS2E-06 GENERATION TIME = 1.1547E-04 + OR - 7.2843BE-07
NU NAR = 2.43036E+0S + OR - 2.66918E-04 AVERAGE FISSION GROUP = 2.17161Et01 + OR - 1.32587E-02

EMERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 7.18706E-02 + OR - 8.84026E-04

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

0.70458

0.70474

0.70486

0.70481

0.70476

0.704 67

0.70517

0.70530

0.70532

0.70545

0.70386

0.70332

0.710354

0. 70455

0.70602

0.70771

0. 71005

0.71209

0.71127

0.71246

0.71411

0.71602

0.71903

0.70967

0.71067

0.70753

+ OR-

+ OR

4 OR-

+ OR

+ OR

4 OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

4 OR

+ OR

+ OR

4 OR

+ OR

4 OR

4 OR

4 OR

+ OR

+ OR

+ OR

+ OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

-0.00381 0.70077 TO 0.70639

-0.00385 0.70090 TO 0.70859

-0.00388 0.70088 TO 0.70B75

-0.00392 0.70088 TO 0.70873

-0.00306 0.70082 TO 0.70875

-0.00401 0.70067 TO 0.70868

-0.00402 0.70115 TO 0.70919

-0.00406 0.70124 TO 0.70935

-0.00410 0.70122 TO 0.70942

-0.00415 0.70131 TO 0.70960

-0.00423 0.69966 TO 0.70811

-0.00428 0.69903 TO 0.70761

-0.00441 0.68913 TO 0.70795

-0.00454 0.70002 TO 0.70909

-0.00481 0.70120 TO 0.71093

-0.00497 0.70274 TO 0.71269

-0.00520 0.70486 TO 0.71525

- 0.00555 0.70954 TO 0.71764

-0.00595 0.70532 TO 0.71722

- 0.00604 0.70582 TO 0.718999

-0.00720 0.70691 TO 0.72131

-0.00783 0.70919 TO 0.72385

-0.00894 0.71008 TO 0.72797

-0.00941 0.70026 TO 0.71906

-0.01120 0.69947 TO 0.72197

-0.01206 0.69547 TO 0.71959

'LNT CASK, 25 BWR

95 PER CENT
CONFIDENCE INTERVAL

0.69686 TO 0.71220

0.69705 TO 0.71244

0.69710 TO 0.71263

0.69696 TO 0.71261

0.69685 TO 0.71271

0.69966 TO 0.71266

0.69713 TO 0.71320

0.69718 TO 0.71341

0.69711 TO 0.71352

0.69716 TO 0.71374

0.69543 TO 0.71233

0.69474 TO 0.71151

0.69472 TO 0.71237

0.69048 TO 0.71362

0.68639 TO 0.71565

0.69776 TO 0.71766

0.69966 TO 0.72044

0.70099 TO 0.72319

0.69937 TO 0.72316

0.69939 TO 0.72553

0.69972 TO 0.72851

0.70035 TO 0.73169

0.70114 TO 0.73692

0.69085 TO 0.72649

0.68827 TO 0.73306

0.69342 TO 0.71164
RODS, NO BWR BASKET,

99 PER CENT NUNBER OF
CONFIDENCE INTERVAL HISTORIES

0.69315 TO 0.71602 40000

0.69321 TO 0.71629 39800

0.69321 TO 0.71651 39200

0.69304 TO 0.71658 39900

0.692989 TO 0.71668 38400

0.69266 TO 0.71668 39000

0.69312 TO 0.71722 37600

0.65312 TO 0.71747 37200

0.65301 TO 0.71763 36600

0.69302 TO 0.71799 36400

0.99120 TO 0.71656 34400

0.69045 TO 0.71620 32400

0.09031 TO 0.71679 30400

0.99085 TO 0.71916 29400

0.69159 TO 0.72046 26400

0.69279 TO 0.72263 24400

0.60446 TO 0.72564 22400

0.69544 TO 0.72674 20400

0.69342 TO 0.72911 16400

0.09295 TO 0.73207 16400

0.69252 TO 0.73571 14400

0.69251 TO 0.73952 12400

0.69219 TO 0.74586 10400

0.68144 TO 0.73790 9400

0.67709 TO 0.74426 6400

0.67136 TO 0.74370 4400
5 W4/O U235 VARIABLE PITCH"

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE DEVIATION

97 0.72090 + OR - 0.02008

67 PER CENT
CONFIDENCE INTERVAL

0.70082 TO 0.74098

85 PER CENT 99 PER CENT NUMBER OF
CONFIDENCE INTERVAL CONFIDENCE INTERVAL HISTORIES

0.69074 TO 0.76106 0.66096 TO 0.79114 2400

0
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"LNT CASK, 25 NWR RODS, NO BWR BASKET, S W/O U235 VARIABLE PITCH"

PLOT OF AVERAGE K-EFFECTIVE NY GENERATION RUN.
THE LINE REPRESENTS K-EFF = 0.7046 + OR - 0.0038 WHICH OCCURS FOR 153 GENERATIONS RUN.

0. 6885 0. 6994 0.7104

0+ 5 * 5

IIIS

I I * I
10 + I *I I

S I I
I I** I

I I S

15 + I *
II *

ii i 5
SI I1

20 + I *I
I I *

j I *
S I *

5 I *
25 + I I *

S I *
I I *I

iI *' S
II * I

30 + I I I
II * I
I ~I*
II * S
II *1

35+ I * 1
I * I

I *
[I * I

S * i I
40 + I * I I

II*I I
[I * I I

5 * IS
II S

45 + I *II
5 *I

II * II
II * I I

II *I I

50 + I *I
I * I I

I I I
] * I I
]I I I

55 + I *I
]I *I I

I * II
5 * I~

SI ' II
60 + I * II

iI * I1
5 * TI

5 * T
5 * I

65 + I * II
S II
5 * II

II * II

II * II

70 + I * I
I * I I
]I S I
SI ' II
SI * I I

75 + I S I
I * II
SI * SI
[5 * I~
II * II

80 + I * I I
I * I

II * I
I I * I
I ~I I I

8 + I * I S

II * I
II 'I
SI * I I
SI [' I

95-i+ I * I I
SI 14
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95 +

100 +

I *1

I *1
I *
5 *

I *1

I
I

I
I
I
I

I
I

I
I

0

0
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"LWT CASK, 25 SIR RODS, NO BNK BASKET, S N/C U235 VANIABLE PITCN"

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.1032 2.25095E-03 7.6999

2 0.0117 8.D6592E-03 2.6166

3 0.0133 9.377681-03 2.2716

4 0.0053 3.70092E-03 2.7681

1 0.0017 1.213741-03 2.1624

6 0.1014 1.01OS1E-03 1.6627

7 0.0012 8.22068E-04 2.2097

8 0.0010 6.71540E-14 2.8381

9 .0012 8.56593E-14 2.9293

10 0.0024 1.66103E-03 3.2172

11 0.0010 3.52613E-03 3.1318

12 0.0071 5.11778E-13 3.8127

13 0.0066 4.62519E-03 3.9332

14 0.0050 3.54103E-03 3.7969

11 0.0012 8.75754E-04 6.3613

16 0.0009 5.98919E-04 7.4684

17 1.1013 8.93173E-04 10.4901

16 0.0019 1.32780E-03 11.3387

19 0.0021 1.41318E-03 8.8499

20 0.0096 6.75531E-03 4.9662

23 0.1052 3.65163E-53 7.6738

22 0.0131 9.23177E-03 5.0220

23 0.0905 6.37689E-02 1.8699

24 0.2106 1.76576E-01 1.0931

21 0.2236 1.57684E-01 1.1594

26 0.2640 1.86030E-01 1.1510

27 0.0669 4.92422E-Il 2.4598

SYSTEM TOTAL = 7.045621-Il 0.1409

ELAPSED TIME 3.64117 MINUTES

RANDOM NUMNER= 12F624834 616

ABSORPTIONS PERCENT
DEVIATION

1.69980E-03 4.1646

5.12295E-03 1.6582

3.87435E-13 2.1604

1.76169E-53 2.6427

1.13160E-03 1.6162

1.54773E-03 1.3164

1.396331-63 1.6199

1.69331E-13 2.3480

2.54030E-53 2.5375

3.64544E-63 2.5647

6.32132E-13 2.5865

7.57670E-03 3.3871

7.92726E-03 3.0684

1.19799E-02 2.8209

3.165481-03 3.1721

1.91457E-03 4.0471

1.30725E-03 5.0843

1.42120E-13 5.9406

2.19704E-03 4.2113

9.53559E-03 2.6179

4.173961-03 3.6216

1.097861-02 2.1974

8.17951K-02 0.8746

2.333701-01 0.5061

2.16982K-Il 1.4441

2.80289E-01 0.4053

9.82105E-02 0.7319

1.002561+00 0.1192

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.00000E+00 0.0000

O.O0000E±O0 0.0000

I.O00001E+I0 0.0000

0.000001E±00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.OOOOOE+00 0.0000

0.O0000E+00 0.10000

0.00000E+00 0.0000

0.001000+00 0.01000

0.001010+00 0.0000

O.O0000E+O0 0.0000

0.00000E+00 0.0000

0.O00060E+00 0.01000

0.00000E+00 0.0100

0.100000+00 0.0000

0.00000E+00 0.0000

O,05000E+00 0.0000

0.00000E+I0 0.1000

0.100000+00 0.0000

0.000001+00 0.10000

0.010000E+00 0.0000

0.00000-+00 0.0000

0.O0000E+0l 0.0000

0.000001+00 0.0000

0.0010001+00 0.0000

0
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"LWT CASK, 25 BWR RODS, NO BWR BASKET, S WIO U235 VARIABLE PITCH"

FREQUENCY FOR GENERATIONS 4 TO 103
0.6045 TO 0.6240
0.6245 TO 0.6445 ***
0.6445 TO 0.6645 ***
0.6645 TO 0.6845 *** *** ***
0.6845 TO 0.7045 **************
0.7045 TO 0.7245 *4* *** ** **
0.7245 TO 0.7445 ***
0.7445 TO 0.7645 *****
0.7645 TO 0.7845 **
0.7845 TO 0.8045 ***

FREQUENCY FOR GENERATIONS 29 TO 103
0.6045 TO 0.6245 *
0.6245 TO 0.6445 **
0.6445 TO 0.6645 ****
0.6645 TO 0.6845 ********
0.6845 TO 0.7045 *** ** *****
0.7045 TO S.7245 ****** *
0.7245 TO 0.7445 ***

0.7645 TO
0.7845 TO

0. 7845
0.8040

0.6S4S TO 0.6245
0.6245 TO 0.6445
0.6445 TO 0.6645
0.6645 TO 0.6845
0.6845 TO 0.7045
0.7045 TO 0.7245
0.7245 TO 0.7445
0.7445 TO 0.7645
0.7645 TO S.7845
0.7845 TO 0.8045

FREQUENCY FOR GENERATIONS 54 TO 103

FREQUENCY FOR GENERATIONS 78 TO 103

0.6045 TO
0.6245 TO
0.6445 TO
0.6645 TO
0.0845 TO
0.7045 TO
0.7245 TO
0.7445 TO
0.7645 TO
0.7845 TO

0.624 5
0.64 45
0.6645
0.6845
0.7045
0.7245
0.74 45
0.7645
0.7845
0.8045

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 3.84117 HINUTES
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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 - 09:00:37)

MODULE COAS25 MILL BE CALLED
BWR RODS, NO BASKET, VOID EXTERIOR, SAP FULL
27OROUPNDF4 LATTECECELL
UO2 1 0.95 293.0 92235 5.0 92238 95.0 END
ZIRCALLOY 2 1.0 293.0 END
1120 3 S.D 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB 0 1.0 293.0 END
1120 7 SE-SB 293.0 END
B20 0 OR-2O 293.0 END
M20 9 1.0 293.0 END
END COMP
TRIANGPITCH 3.09059 1.2446 1 2 1.4470 2 1.2050 9 END
"LWT CASE, 25 BWR RODS, NO MBW BASEET, 5 W1/0 U235 VAREABLE PITCN"
READ PAR, A4 RUN=YEI PLThNO OEN=103 NPG=400 END PARAS4

READ GEOM
UNIT 1
COM-"BNR FUEL ROD"
CYLINDER 1 1 0.02230 2P10.0
CYLINDER 9 1 0.03250 2P10.0
CYLINDER 2 1 0.72390 2P10.0
GLOBAL UNIT 2
CYLINDER 3 1 10.9863 2P10.0
MOLE 1 .0000 .0000 .0000
BOLE 1 .0000 3.0905 .0000
BOLE 1 3.1900 1.0453 .0000
BOLE 1 3.1900 -1.0453 .0000
HOLE 1 .0000 -3.0905 .0000
HOLE 1 -3.1900 -1.0453 .0000
BOLE 1 -3.1900 1.0453 .0000
HOLE I -3.1900 5.5350 .0000
HOLE 1 .0000 7.3010 .0000
HOLE 0 3.1900 9.5350 .0000
HOLE 1 0.3920 3.0905 .0000
HOLE 1 6.3920 .0000 .0000
HOLE 1 0.3920 -3.0905 .0000
HOLE 1 3.1900 -5.5350 .0000
HOLE 1 .0000 -7.3810 .0000
HOLE 1 -3.1900 -5.5358 .0000
BOLE 1 -0.3920 -3.0905 .0000
HOLE 5 -0.3920 .0000 .0000
BOLE 1 -0.3920 3.0805 .0000
HOLE 1 -0.3920 7.3810 .0000
HOLE 5 3.1900 9.2203 .0000
HOLE 1 9.5070 1.8453 .0000
HOLE 1 0.3920 -7.3810 .0000
BOLE 5 -3.1080 -9.2263 .0000
HOLE 1 -9.5079 -1.0453 .0000
CYLINDER 5 1 18.8913 SPI0.0
CYLINDER 6 1 33.4903 2PI0.0
CYLINDER 5 1 38.5443 2PI0.0
CYLINDER 7 1 49.2443 2P00.0
CYLINDER 5 1 49.0530 2P10.0
CUBOED 8 1 4P121.92 2P10.0
END GEOON
READ BOUNDS ALL=MSR EHD BOUNDS
END DATA

SECONDARY MODULE 000000 MAO BEEN CALLED.

MODULE 000008 05 PENISHED. COMPLETION CODE 0. CPU TOME USED 0.44 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 00 PINESMED. COMPLETION CODE 0. CPU TIME USED 0.37 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 238.05 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE S. CPU TIME USED 247.05 (SECONDS).
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***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM: CSAS***

*** CREATION DATE: 03/DR/S6B**

***** VOLUME: ENS **

***** LIBRARY: G:\SCAIEA3\WIN_NT\EXE***

*** PRODUCTION CODE: OSAS***

***** VERSION: 3.1***

***** JORNANE: SCALE-PC***

*** DATE OF EXECUTION: 01/OR/SO***

*** TIME OF EXECUTION: 08:47:17***
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BWR RODS, NO BASKET, VOID EXTERIOR, GAP FULL

***PROBLEM PARAMETERS ****

LIB 27GROUPNDF4 LIBRARY
MXX S MIXTURES
MSC S COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL• ZONES
OE LATTICECELL GEOMETRY
MORE 0 5/1 DO NOT READ/READ OPTIONAL PARPAMETER DATA
MSLN S FUEL SOLUTIONS

***PROBLEM COMPOSITION DESCRIPTION ***

SC U02 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTE 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 283.0 DES KELVIN

92001 1.00 ATOM/MOLECULE
92235 9.000 NT%
92238 95.000 WT%

8016 2.00 ATOMS/MOLECULE

END

SC SIRCALLOY STANIDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

40302 1.00 ATOM/MOLECULE
END

SC N20 STANDARD COMPOSITION
MX 3 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTE 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

END

SC AL
ME

VF
ROTE
NEL
ICP
TEMP

END

SC SS304
MX
VP

ROTE

NEL
TCP

TEMP

END

SC PB
MX
VP

ROTN
NEL
ICP
TEMP

END

SC 920

MX
VF
ROTN
NEL
ICP
TEMP

END

SC H20

1001 2.00 ATOMS/MOLECULE
8019 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE NO.

1.0000 VOLUME FRACTION
2.7020 THEORETICAL DENSITY

1 NO. ELEMENTS
1 5/1 MIXTURE/COMPOUND

293.0 DEC KELVIN
13027 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
S MIXTURE NO.

1.0000 VOLUME PRACTICE
7.9200 TREORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMPOUND

293.0 DEC KELVIN
24304 19.000 WT%
25055 2.000 WT%
26304 6.9.00 MT%
28304 9.500 WTI

STANDARD COMPOSITION
B MIXTURE NO.

1.0000 VOLUME FRACTION
11.3440 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
82000 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
7 MIXTURE NO.

0.0000 VOLUME FRACTION
0.9982 THEOKETICAL DENSITY

2 NO. ELEMLENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEC KELVIN
1001 2.00 ATOMS/MOLECULE
9010 1.00 ATOM/MOLECULE

STANDAR•D COMPOSITION
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SMX 8 MIXTURE NO.

VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DRG MELVIN

1001 1.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

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 ORG RELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

***PROBLEM GEOMETRY***

CTP TRIAIIGPITCH CELL TYPE
PITCH 3.6906 CM CENTER TO CENTER SPACING
FUELOD 1.2446 CM FUEL DIAMETER OR SLAB THICKNIESS
MFUEL 1 MIXTURE NO. OF FUEL
MMSOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.4478 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 1.2650 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

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

S

0
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*** ~BER RODS, NO BASKET, VOID EXTERIOR, SAP FULL**

*** ******** * * *** DATA LIBRARy INFORMATION ******* *

** UNIT VOLUME * **
** NUMBER DATA BET NAME NAME UNIT FUNCTION**

**89 G:\scale43\DATALLIB\PT8SF001 STANDARD COMPOSITION LIBRARY **

**82 G:\scale43\DATAIIB\FT82F001 CROSS SECTION LIBRARY**

11 i D:\dcn\326023-1.3_R\BROHZ2A\FTIIF001 SNORT CROSS SECTION LIBRARY **

**S9 D:\dcn\326523~I.3_R\BRONZ2A\FT90F001 INPUT DATA DIRECT ACCESS**

*** ~STANDARD COMPOSITION LIBRARY DATA *

***UNIT NUMBER :89 *

*** DATASET NAME :G:\scale43\DATALIB\FT89F001**

*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY**
*** ~637 STANDARD COMPOSITIONS, 490 NUCLIDES**
*** ~90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.**

*** CREATION DATE: 8/30/98 *

**CROSS SECTION LIBRARY DATA ** *

*** UNIT NUMBER : 82**

*** DATASET NAME : G:\scale4l\DATALIB\FT82FS01**

*** 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**

..... S SO'S MERE USED BEFORE READING KENO V DATA ....

..... S SO'S MERE USED READING TRE KENO V PAR°AMETER DATA .. ....

*********** DATA READING COMPLETED* ** *******

S.... IO'S WERE USED PREPARING TNE REND V INPUT DATA ....

S.... SO'S MERE USED LOADING TBE REND V DATA ....

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

...... 0 I'S WERE USED CHECKING TBE REND V GEOMETRY DATA ....
***RESTART DATA NAB BEEN WRITTEN ON UNIT 95***

S.... ID'S MERE USED WRITING TRE REND V - CSAS DATA ....

S.... ID'S MERE USED PROCESSING CIAS INPUT DATA ....

CONTROL MODULE CIAS25 IS COMPLETE.
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***********************************************************************************

* ** "LHT CASK, 25 BWR RODS, NO BNR BASKET, S WIO U235 VARIABLE PITCH"**

** *** NUqMERIC PARAkMETERS ** ** **

**TME MAXIMUM PROBLEM TIME (MIN) 30.00 *

**TBA TIME PER GENERATION (NIN) 0.50 *

D* EN NUMBER OF GENERATIONS 103 *

H* PG NUMBER PER GENERATION 4005*

**NSR NUMBER OF GENERATIONS TO BE SKIPPED 3I*

** * BEG BEGINNING GENERATION NUMBER 1**

**RES GENERATIONS BETWEEN CHECKPOINTS 0 *

**XD NUMBER OP EXTRA 1-D CROSS SECTIONS 1**

**NBK NEUTRON BARK SIZE 425**

**XNB EXTRA POSITIONS IN NEUTRON BARK 0B*

**NFB FISSION BARK SIZE 4GB**

*** ~XFB EXTRA POSITIONS IN FISSION BARK 0I*

** * WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.50100

**TWT HEIGHT HIGH FOR SPLITTING 3.000B**

**HTL HEIGHT LOW FOR RUSSIAN ROULETTE 0.3333**

* RHO STARTING RANDOM NUMBER BB82710001GB*

**NB8 NUMBER OF D.A. BLOCKS UN UNIT S 2B0G*

**NL8 LENGTH OF D.A. BLOCKS ON UNIT B 511 *

** * ADJ MODE OF CALCULATION FORWARD *

*** INPUT DATA HRITTEN ON RESTART UNIT NO**

**BINARY DATA INTERFACE YES**
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*** ~"LHT CASE, 25 BWR RODS, NO BNR BASKET, B MID 11235 VARIABLE PITCH"**

**** LOGICAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

FMU

MEN

CKll

FISH

NNL

XSI

XS2

XCAP

PK<3

PiD

EXECUTE PROBLEM AFTER CHECKING DATA

CONFUTE FLUX

CONFUTE AVG UNIT SELF-MULTIPLICATION

CONFUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FIBS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR E-EFF BY HOLE NUMBER

PRINT FIBS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT l-D MIXTURE X-SECTIONB

PRINT 2-D MIXTURE X-SECTIONB

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA l-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CKP

FMAP

MKA

CKA

nsA

HAL

FAR

GAS

FAX

PET

PGM

BUG

TEE

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE RU-BAR & AVG FISSSON GROUP

COMPUTE MATRIX E-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRSNT FIBS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

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

PRINT HEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRSNT TRACKING INFORMATION

HO ** *

NO ***

YES '"'

NO ***

NO ***

NO ***

NO ** *

NO ***

NO ** *

NO **

HO**

NO ***

NO**

NO ***

NO ***'

PARAMTER INPUT COMPLETED

S.... ID'S MERE USED READING THE PARAMETER DATA ....

*********** DATA REARING COMPLETED**********
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** "LTH CASK, 25 BHR RODS, NO BWR BASKET, 5 H/O U235 VARIABLE PITCH"**

***************************************************************

*** ***** * * * * * 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 BASE 17

ENTRIES/NEUTRON SN THE FISSION HANK 10

NUMBER OF MIXTURES USED B

NUMBER OF BIAS SD'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED S

TOTAL INPUT GEOMETRY REGIONS 10

NUMBER OF GEOMETRY REGIONS USED 20

LARGEST GEOMETRY UNIT NUMBER 2

LARGEST ARRAY NUMIBER 1

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UNITS TN 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

NO

25

1

NO

S

0

+XBUDAYCNDTO*MR - OUDR*CNIIO*I

***b +Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR **

**+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR **

*"LZBONAYMODT CS, SBON OS NM BASKETZ BONDA CONDIVAIABLE PITCH*

*SAEAN*UERRU*NFRAIO ** **

87461W NCRS, OF STORAG ARES AVAILABLSE TO EACHOSUPERGEIALEOUP H".*

***UEGRU GROUP* GRO ADSUEGUP LENGTHMALENGTH** LENGT

** 1000WRS STH 1 OTL 27AC 2636ALE 0***S

*** 12479 WOIRIDSSWERE USED IN N ISUERRUPERSROUPAGE *

*** 99784 WOIDS 0'S HTRAERAE USEDLOADING THE DANTAUTN H UPRRUS
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"LHT CASK, 25 MBW RODS, NO BWR BASKET, S K/c U235 VARIABLE PITCH"

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMLEDIA BIAS
HUM IDREGION

... UNIT 1

BMR FUEL ROD

1 CYLINDER

2 CYLINDER

3 CYLINDER

1 1 RADIUS = 0.02230 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000

91 RADIUS = 0.63250 +Z = 10.000 -Z = -10.000 CENTERLINE OS AT K 0.00000

2 1 RADIUS = 0.72390 +2 = 10.000 -S -10.000 CENTERLINE OS AT K = 0.00000
"LWT CASK, 25 BHR RODS, NO BHR BASKET, 5 H/D U235 VARIABLE PITCH"

Y = 0.00000

Y = 0.00000

Y = 0.00000

MEDIA BIAS
HUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED SN THIS PROBLEM

**************** GLOBAL **********

... UNIT 2

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 NUMSBER

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

4 CYLINDER

5 CYLINDER

0 CYLINDER

7 CUBOID

3 1 RADIUS = 16.986

AT K = 0.00000

AT K = 0.00000

AT K = 3.1960

AT X = 3.1960

AT K = 0.00000

AT X = -3.1960

AT K = -3.19600

AT K = -3.1960

AT K = 0.00000

AT K = 3.1960

AT K = 0.3920

AT K = 6.3920

AT K = 6.3920

AT K 3.19600

AT K = 0.00000

AT K -3.19600

AT X = -6.3920

AT K -6.3920

AT K - -6.3920

AT K = -0.3920

AT K = 3.1060

AT K = 9.5879

AT X - 6.3920

AT K -3.1960

AT K = -9.5879

+Z = 10.000

Y = 0.00000

Y = 3.6905

Y 1.8453

Y = -1.8453

Y -3.6905

Y = -1.8453

Y = 1.8453

Y = 5.5359

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 = 3.6905

Y = 7.3910

Y = 9.2263

Y = 1.9453

Y = -7.3910

Y = -9.2263

Y = -1.8453

+Z 1 0.000

+Z = 1O.O00

+Z 1 0.000

+Z = 10.000

+1 Z 1 0.000

-X = -121.92

-Z = -10.000

Z = 0.00000

Z = 0.0O000

Z = 0.O0000

Z 0 .00000

Z = 0.00000

Z = 0.00000

O = 0.00000

Z = 0.00000

Z = 0.00000

I = 0.00000

Z= 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z1 0.00000

Z = 0.00000

Z = 0.00000

Z1 0.00000

O = 0.00000

2 = 0.00000

2 = 0.00000

z = 0.00000

z = 0.00000

z = 0.00000

z = 0.00000

-z = -10.000

-z = -10.000

-z =-10.000

-z = -10.000

-z = -00.000

+Y= 121.92

CENTERLINE IS AT K = 0.00000 Y = 0.00000

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMOBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

05 UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

CENTERLINE IS AT K 0.00000 Y = 0.00000

CENTERLINE IS AT K = 0.00000 Y = 0.00000

CENTERLINE IS AT K = 0.00000 Y = 0.00000

CENTERLINE IS AT K - 0.00000 Y = 0.00000

CENTERLINE IS AT K = 0.00000 Y = 0.00000

-y -121.92 +Z = 10.000 -2 -10.000

5 1 RADIUS = 18.991

6 1 RADIUS = 33.496

B 1 RADIUS = 36.544

7 1 RADIUS - 49.244

5 1 RADIUS = 49.854

9 1 +K = 121.92
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"LWT CASK, 25 BWR RODS, NO BHR BASKET, S H/O 0235 VARIABLE PITCH'
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT REGION

1 1

3

I

6

GEOMETRY
REGION

3

10

VOLUME

2.43321E+01 CM**3
8.04176K-IS CM**3
7.7B956E+00 Q4**3

1.73560E+054 CM**3
4.294366+53 CM**3
4.80745E+04 CM**3
1.34136E+04 CM**3
6.B4563E+04 CM**3
3.79567E+03 CM**3
1.03300E+0S CM'*3

UNIT USES REGION

1 21 1
2
3

2 1 1
2
3

4

6
7

MIXTURE

1
9
2

3
5
6
5
7
5
6

CUMULATIVE
VOLUME

2.43321E+01 CM**3
2.51363E+S1 CM**3
3.292596+01 CM**3

1.81291E+04 CM**3
2.24235E+G4 CM**3
7.04975E+04 CM*'3
9.39110E+04 CM**3
1.523S7E+05 CM**3
1.56163E+05 CM**3
l.1B916E+06 CM**3

TOT/lL VOLUME

6.56302E+02 CM**3
2.01045E+01 CM**3
1.94739E+02 CM**3

1.73060E+04 CM**3
4.29436E+03 CM.*3
4.55740E+04 CM**3
1.34136E+04 CM**3
6.64563E+04 CM*

t
3

3.79567E+03 CM**3
l.03305E+56 CM**3

MASS (G)
6. 33363E+03
1.27749BE+0-3
1.72744E+04
1. 70309E+G5
5. 45351E+05
6.B3311E-16
1. 03111E-14
2.005677E-+01

TOTAL MIXTURE VOLUMES

MIXTURE
1
2
3
S
6
7
S
9

TOTAL VOLUME
6.06302E+02 CM**3
1.94739E+02 CM**3
1.73060E+l04 CM**3
2.15036E+54 UM**3
4.807406+04 CM**3
6.84S563E+54 UM**3
1.03300E+06 CM**3
2.01045E+Sl CM**3

*** ~BIASING INFORMATION *

** A DEFAULT HEIGHT OF 0.500 HILL BE USED FOR ALL BIAS ID'S.**

S.... SO'S HERE USED IN EENO-V BEFORE TRACKING ....

..... 0.00917 MINUTES HERE USED PROCESSING DATA . ....

VOLUME FRACTION OF FISSILE MATERIAL SN THE CORE= 5.11540E-04

START TYPE S HAS USED.

THE NEUTRONS HERE STARTED UNIFORMLY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTERMOST GEOMETRY CARD.
THE FLAG TO START NEUTRONS IN THE REFLECTOR HAS TURMED OFF

KENO MESSAGE NUMBER K5-lS5* ** H* ARMING, ONLY 14 INDEPENDENT STARTING POSITIONS MERE GENERATED.***

366 ADDITIONAL STARTING POINTS HERE PICKED FROM THE INITAL DISTRIBUTION.

0.45333 MINUTES HERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.46933 MINUTES.

0
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"LNT CASK, 25 BWR RODS, NO 8WR BASKET, S MID U235 VARIABLE PITCH"

GENERATION ELAPSED TINE AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

REND MESSAGE NUMBER K5-l32 WARNING ... .ONLY 255 INDEPENDENT FISSION POINTS NERE GENERATED
1 7.36934K-Il 4.97000K-Il 1.I0000E+II I.000O0E+II I.IIIIIK+IO I.O0000E+II

REND MESSADE NUMBER K5-l32 WARNING .... ONLY 322 INDEPENDENT FISSION POINTS WERE GENERATED

REND MESSAGE NUMBER KS-ill WARNING ... .ONLY 326 INDEPENDENT FISSION POINTS WERE GENERATED
3 6.71617K-Il 5.67500K-Il 6.71667E-01 I.II0I0E+II I.IIIIIE+II 0.00000E+G0
4 6.83867E-01 S.99500E-Il 6.77787K-Il 6.10024E-03 I.II0I0K+II I.00I00E+II
S 7.44436K-Il 6.33600K-Il 7.00004K-Il 2.24944K-I2 I.00I00E+00 I.IIIIIK+II
6 7.18156K-Il 6.66333K-Il 7.04543K-Il 1.65406K-Il I.I0IIIK+II 0.00000E-00
7 6.76761K-Il 7.01167K-Il 6.99391K-0l 1.36193K-I2 0.00000E+II 0.II0IIE+I0
I 6.94194K-Il 7.35000K-Il 6.96525K-Il 1.13185K-Il 1.00000E+11 I.II00IE+GI
9 7.71562K-Il 7.67167K-Il 7.09112K-OS 1.42652K-I2 I.18000K+II 0.II000E+00

10 7.21756K-Il 8.02633K-Il 7.10663K-Il 1.24463K-Il I.00000E+0I 0.IIIIIE+II
IS 6.96534K-Il 1.36511K-Il 7.19333K-Il 1.10693K-Il I.I0I0IB+II 0.I0000E+lI
12 7.61211K-Il 6.70500K-Il 7.14521K-0l 1.11691K-Il I.I0I0IE+I0 I.I0000E+00
13 7.21594K-Il 9.06167K-Il 7.15072K-Il 1.11179K-I2 l.I0I00K+O0 0.IIIIIE+I0
14 6.57647K-Il 9.39167K-0l 7.10167K-0l 1.14124K-I2 0.00I00E+II I.000I0E+I0
15 7.81667K-Il 9.73000E-Il 7.15601K-01 1.10437K-I2 I.IIIIIE+II 0.00000E+10
16 7.31719K-Il 1.00I00E+II 7.16941K-Il 1.12679K-02 1.001000+00 0.IIIIIE+00
17 6.51171K-Il 1.03983K+I0 7.12616K-Il 1.15086K-02 l.00000E+00 0.00000E+lI
16 7.16461K-Il l1.7467E+II 7.13481E-Il 9.86793K-13 1.00000E+00 0.OII00E+I0
19 7.31615K-Il 1.I0767K+II 7.14547K-Il 9.33141K-Il I.III00E+00 0.I0000E+00
21 6.64178K-Il 1.14150B+00 7.11749K-Il 9.23114E-03 0.001000+11 0.II000E+00
21 6.96133K-Il 1.17633E+II 7.10927E-I1 8.77138K-Il I.III00E+00 0.00000E+00
22 7.46534K-Il 1.21017K+00 7.12708K-Il 8.508666B-03 I.IIIIIE+00 I.IIII0E+00
23 6.33256K-Il 1.24500B+00 7.08924K-01 .8.3411K-Il I.O0I00E+I0 0.00000E+00
24 6.899261K-Il 1.27683KE+0I 7.08466E-Il 8.52951K-13 1.O0100E+11 0.II000E+II
25 7.17365K-Il 1.31183E+II 7.08873K-0l 8.15941B-13 I.00I00E+l0 I.IO000K+I0
26 1.87111K-Il 1.14650K+I0 7.17966E-0I 7.86415K-Il I.I0I00EO0I O.I00O0E+I0
27 6.91188K-Il 1.38211E+00 7.07312K-Il 7.57248K-Il I.I0000E+0I 0.01000B+00
26 7.17819K-Il 1.41710E+00 7.07706K-Il 7.28662K-Il 0.OOIOOE+II 0.IIIOOE+00
29 7.76611K-0l 1.45000E+0I 7.11339K-Il 7.48967K-Il I.I0000E+0I 0.00000E+00
30 7.21974K-Il 1.46567E+II 7.11754K-0l 7.12918K-03 1.110000E+00 0.00000E+00
31 7.46391K-Il 1.51867E+II 7.11983K-Il 7.08286K-I3 1.11000E+00 0.00000E+00
32 7.20315K-Il 1.SS2SIE+00 7.12261K-Il 6.84832K-Il 1.O0000E+01 0.III00E+I0
33 6.85997K-Il 1.58633E+00 7.11411K-Il 6.67769K-Il 1.00000E+00 0.IIII0E+I0
34 7.15261K-Il l.62033E+II 7.11222K-Il 6.46850K-03 1.10000E+10 0.III00E+00
15 7.53469K-Il 1.65610E+11 7.12502E-Il 6.39680E-13 0.I0000E+I0 0.000O0E+00
36 7.15465K-Il 1.68983E+00 7.12295K-Il 6.21119K-Il 0.111000+00 0.00000E+00
17 7.46441K-Il 1.72367E+00 7.13270E-01 6.11951K-Il 0.00000E+00 0.1100000+10
38 7.07186K-Il 1.75710E+11 7.131111K-Il 5.93978K-Il 0.00000E+00 0.I0000E+I0
31 7.12359K-Il 1.791S1E+00 7.12611K-Il 5.78431K-Il 1.000010E+0 0.II000K+I0
40 7.12597K-Il 1.62413E+00 7.12615K-Il 5.63004E-03 l.00000K+II 0.II000E+00
41 6.17174K-0I I.859170+00 7.12425K-Il 5.48695E-03 I.I0IIIE+I0 I.I0000E+I0
42 6.190380-Il 1.69100E+00 7.11840K-Il 5.38957K-Il I.00000E+00 0.11000E+00
43 6.76648K-Il 1.92700E+0I 7.10982K-01 5.32611K-Il 0.000100+11 0.II00IE+I0
44 7.16919K-Il 1.9S983E+00 7.10885K-Il 5.19664K-Il 1.001000+11 I.II000K+I0
45 6.81629K-Il 1.99467K+II 7.10182K-Il 5.12461K-Il l.OOII0E+I0 0.I0000E+00
46 7.11685K-Il 2.02767K+I0 7.10011EK-Il 5.00991K-I3 I.I0000E+00 0.10000E+11
47 6.901111K-Il 2.06233K+lI 7.09570K-Il 4.91712K-Il I.OIIIIK+00 0.II000E+00
48 7.1213K3-Il 2.09533E+l0 7.09632K-Il 4.80941K-Il 0.00000E+00 0.I0000E+00
49 7.41267K-Il 2.13017K+I0 7.10305K-0l 4.75188K-Il 0.00I00E+I0 0.I0000E+00
SI 7.25287K-Il l.16400E+00 7.10617K-Il 4.66424K-Il 0.00000K+00 0.00000E+00
51 6.44596K-Il 2.19783K+I0 7.09270K-Il 4.76262K-Il I.OOI00E+l0 0.10000E+11
52 6.86745K-Il 2.23367E+00 7.08819K-Il 4.618809K-Il 0.II00E+00 0.10000E+11
51 6.87129K-Il 2.26750E+11 7.18394K-Il 4.61469K-Il 0.00000E+00 0.IO000E+00
S4 7.71151K-Il 2.I0133E+00 7.09615K-Il 4.68747K-Il 0.11000E+10 0.10000E+00
55 7.77561E-Il 2.314133E+0 7.10698K-Il 4.77154K-Il 0.00000E+00 0.10000E+00
56 7.14541K-Il 1.16817E+00 7.11116K-Il 4.70472K-Il 0.11100E+00 I.I0000E+Il
57 7.52295E-Il 2.40200E+00 7.12061K-Il 4.67115K-Il 0.00000E+00 0.IOO00E+I0
58 7.29156K-Il 2.43S83E+00 7.12364K-Il 4.61374K-Il 0.00I00E+00 0.I0000E+00
51 7.11691K-Il 2.41983E+00 7.12214K-Il 4.52545K-Il 0.I0000E+I0 0.00000E+00
60 7.22171K-Il 2.50183E+00 7.12169K-Il 4.45019K-Il 0.IIKI0E+I0 1.110000E+1
61 7.43714K-Il 2.53567E+00 7.12920K-Il 4.40622K-Il 0.I0000E+00 1.100000+00
62 7.14112K-Il 2.56951E+l0 7.127730-Il 4.33465K-Il l.00000E+00 0.10000E+11
61 7.19153K-Il 2.60433E+00 7.128780-Il 4.26428K-Il 0.III00E+10 0.I0000E+00
64 7.64399K-Il 2.63817K+00 7.11709K-Il 4.27645K-Il I.I0000E+l0 0.10000E+00
65 7.45281K-Il 2.672170+11 7.14211K-Il 4.23776K-Il I.00000E+0 0.100000E+01
66 6.90775K-Il 2.7066830+0 7.13844K-Il 4.18707K-Il 0.00000E+00 0.00000E+00
17 6.96713K-Il 2.74067E+01 7.13611K-Il 4.12671K-Il 0.00000E+00 0.10000E+00
68 7.401040-01 2.771670+00 7.140111K-Il 4.06529K-Il 0.10000E+00 I.000O0E+00
66 7.174510-01 2.806510+00 7.14162K-Il 4.12419K-Il 0.000100E+10 0.0000E+00
70 7.25151K-Il 1.842133+00 7.14224K-Il 3.96766K-Il I.00000I+00 0.10000E+10
71 6.514606-Il 1.175130+10 7.11984K-Il 1.916650-Il G.l00I0E+O0 G.II000E+G0
72 7.16917K-Il 2.90833E+00 7.14322K-Il 1.87414K-Il 0.00000E+00 0.00000K+0I
71 6.96716K-Il 2.94217E+00 7.14102K-Il 3.825510-03 0.II000E+O0 0.IIIIIK+I0
74 7.11116K-Il 2.97600E+I0 7.14061K-Il 3.77222K-Il 0.00000E+00 0.0000OE+00
75 7.61261K-Il 3.11167K+00 7.14707K-Il 1.77596K-Il O.00000E+00 0.I0000E+00
76 7.15611K-Il 3.14831E+00 7.147190-01 3.72461K-Il I.00000E+00 0.IIOIIK+00
77 7.38835K-Il 3.081133E+0 7.150410-01 3.166865K-Il I.00000E+00 O.00000E+I0
78 7.37002K-Il 3.11417E+I0 7.15330E-01 3.65125K-Il 0.00000E+00I 0.0000E+0I
79 6.91166K-Il 3.14900E+00I 7.16016K-Il 3.61715K-Il I.I0000E+00 0.I0000E+00
61 7.018316-Il 1.165670+00 7.14647K-Il 3.57446K-Il 1.10000E+00 1.100100+00
61 6.91567K-0l 3.22050E+00 7.14552K-Il 1.54120K-Il 1.000100+11 1.10110E+00
82 6.72616E-01 3.253133+00 7.14118K-Il 3.53573K-Il 1.000110E+1 1.100110+01
83 7.49S505-01 3.26817E+10 7.14466K-Il 1.51917K-Il I.I0000E+I0 0.0000E--00
84 7.09137K-Il 1.12181E+10 7.14411K-Il 3.47660E-03 0.O0000E+O0 0.11000E+00
85 7.07948K-Il 3.3S767E+11 7.14324K-Il 3.43533K-Il 0.00000E+l0 0.II000E+0l
86 6.14416K-Il 3.lll5IK+GG 7.14117K-Il 3.41246K-0l O.III0I0Etl0 I.110000+I0
17 7.11751K-Il 3.428176+00 7.14871K-Il 3.45246K-03 I.I0000IK00 0.00000E+0
86 7.16176K-Il 3.462170+00 7.14666K-Il 1.41211K-Il 0.I0000E+I0 0.00000E+00
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89 6.91396E-01 3.496001+00 7.146616-00 3.383451-03 0.000001+00 0.00000E+00
90 7.58111E-O1 3.028001+00 7.1500991-01 3.377861-03 0.000001+00 0.000001+00
91 6.92488E-01 3.582031+00 7.149341-01 3.349331-03 0.000001+00 0.000001+00
92 6.77406E-01 3.0995001+00 7.144018-01 3.337911-03 0.000001+00 0.OOOOOE+00
93 6.700741-01 3.6315001+00 7.139881-01 3.329931-03 0.00000E+00 0.00000E+00
94 7.403371-01 3.66433E+'00 7.142801-01 3.309941-03 0.000001+00 0.000001+00
95 6.86783E-01 3.69733E+00 7.139899-01 3.293055-03 0.00000E+00 0.00000E+00
96 7.193901-01 3.732171+00 7.140471-01 3.24994E-03 0.000001+00 0.OOOOOE+00
97 6.807241-01 3.767931+00 7.136991-01 3.23383E-03 0.000001+00 0.000001+00

KENO MAESSAGE NUMBER0 K5-132 WARNING.... ONLY 386 INDEPENDENT FISSION POINTS HERE GENERATED
98 6.201901-01 3.801671+00 7.127221-01 3.344721-03 0.000001+00 0.000001+00
99 6.487401-01 3.839231E+00 7.130621-01 3.37513E-03 0.000001+00 0.000001+00

100 7.700771-01 3.8695001+00 7.136091-00 3.393461-03 0.000001+00 0.000001+00
101 7.08621E-01 3.904171+00 7.126191-00 3.309251-03 0.000001+00 0.000001+00
103 7.178901-01 3.937171+00 7.126711-00 3.325901E-03 0.000001+00 0.000001+00
103 7.572921-01 3.972001+00 7.131131-07 3.322321-03 0.000001+00 0.000001+00

REND MESSAGE NUMBNER 10-023 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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"LWT CASK, 25 BWR RODS, NO BHR BASKET, 5 WIO 0235 VARIABLE PITCH"

LIFETIME = 2.16183E-54 + OR - 2.12662E-06 GENERATION TINE = 1.13659E-04 + OR - 8.29443E-07
NU BAR• - 2.42979E+00 + OR - 2.35841E-04 AVERAGE FISSION GROUP = 2.37499E+G1 + OR - 1.33856E-G2

ENERGY (EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 6.89607E-02 + OR - 8.35884E-04

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

3 0.71353 4

4 0.71383 4

5 0.71351 +

6 0.71347 4

7 0.71383 4

8 0.71403 +

9 0.71341 4

10 0.71332 -t

Ii 0.71348 +

12 0.71296 4

17 0.71320 4

22 0.71321 4

27 0.71502 +

32 0.71347 4

37 0.71303 +

42 0.713950

47 0.71596 +

52 0.71732 +

57 0.71435 +

62 0.71361 +

67 0.71221 +

72 0.71030

77 0.70750 +

62 0.70903 +

87 0.70378 +

92 0.70244 +

* OR

+OR

* OR

+OR

* OR

* OR

SOR

*OR

* OR

+OR

*OR

+OR

OR

OR

OR

OR-

OR

OR-

OR

OR-

OR

OR-

OR

OR-

OR

OR-

67 PER CENT
DEVIATIOH CONFIDENCE INTERVAL

- 0.00333 0.71020 TO 0.71686

- 0.00335 0.71046 TO 0.71718

- 0.00337 0.71015 TO 0.71688

- 0.00340 0.71006 TO 0.71687

- 0.00342 0.71041 TO 0.71725

- 0.00345 0.71088 TO 0.71746

- 0.00343 0.70998 TO 0.71694

- 0.00347 0.70986 TO 0.71679

- 0.00350 0.70998 TO 0.71698

- 0.00350 0.70946 TO 0.71646

- 0.00348 0.70972 TO 0.71668

- 0.00360 0.70961 TO 0.71681

- 0.00365 0.71137 TO 0.71669

- 0.00377 0.70970 TO 0.71724

- 0.00395 0.70908 TO 0.71698

- 0.00420 0.70970 TO 0.71920

- 0.00451 0.71145 TO 0.72047

- 0.00469 0.71264 TO 0.72200

- 0.00473 0.70962 TO 0.71909

- 0.00524 0.70838 TO 0.71990

- 0.00567 0.70654 TO 0.71799

- 0.00645 0.70394 TO 0.71683

- 0.00733 0.70023 TO 0.71499

- 0.00875 0.70088 TO 0.71939

- 0.01015 0.69303 TO 0.71392

- 0.01376 0.69960 TO 0.71620
"LWT CASK, 25 BWR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

-0.02420 0.67969 TO 0.72809

90 PER CENT
CONFIDENCE INTERVAL

0.70687 TO 0.72019

0.70713 TO 0.72053

0.70678 TO 0.72025

0.70666 TO 0.72027

0.70699 TO 0.72067

0.70713 TO 0.72093

0.70655 TO 0.72027

0.70639 TO 0.72025

0.70649 TO 0.72048

0.70596 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

0.70045 TO 0.72244

0.70694 TO 0.72498

0.70707 TO 0.72668

0.70488 TO 0.72381

0.70314 TO 0.72408

0.70097 TO 0.72356

0.69749 TO 0.72328

0.69290 TO 0.72220

0.69213 TO 0.72713

0.69349 TO 0.72407

0.67492 TO 0.72996

99 PER CENT
CONFIDENCE INTERVAL

0.70354 TO 0.72352

0.70378 TO 0.72388

0.70341 TO 0.72362

0.70325 TO 0.72368

0.70387 TO 0.72409

0.71368 TO 0.72438

0.70312 TO 0.72370

0.70293 TO 0.72372

0.70298 TO 0.72398

0.70246 TO 0.72345

0.70277 TO 0.72363

0.70241 TO 0.72401

0.70407 TO 0.72598

0.70216 TO 0.72478

0.70117 TO 0.72489

0.70120 TO 0.72669

0.70244 TO 0.72948

0.70329 TO 0.73136

0.71015 TO 0.72854

0.69790 TO 0.72932

0.69520 TO 0.72923

0.69104 TO 0.72973

0.68557 TO 0.72953

0.68338 TO 0.73587

0.07333 TO 0.73422

0.66116 TO 0.74372

NUMBER OF
HISTORIES

40000

39600

39200

38800

38400

38000

37600

37200

36800

36400

34400

32400

30400

28400

26400

24400

22400

20400

18400

16400

14400

12400

10400

8400

6400

4400

NO. OF INITIAL
GENERATIONS

SKIPPED

97

AVERAGE
K-EFFECTIVE

0.70389 + OR-

RODS, NO BWR BASKET, S N/O 0235 VARIAB3LE PTTCH"

95 PER CENT 99 PER CENT NUMBER OF
CONFIDENCE INTERVAL CONFIDENCE INTERVA•L HISTORIES

0.85549 TO 0.75228 0.83130 TO 0.77647 2400
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'LWT CASK, 2S BWR RODS, NO BIWR BASKET, 5 W/O U235 VARIABLE PITCH"

PLOT OF AVERAGE K<-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-KFF =0.I135 + OR - 0.0033 WHICB OCCURS FOR 103 GENERATIONS RUN.

RE.l 589 .7022 0. 7204

S I
5+ II*

II * I S

S *I I
II [ I

10 + 5 [ * I

II [*
II I *

S I

15 + I I *I

II I * 3
iI I *I
II I * 5
JI I *I

20 + I I"
II *1
II 1* 5

iI * I

iI * I
25 + I * I

iI * J
I I * I I

T * I
II"I I

305+ I *1 I

II *
iI I

iI *i I
II *-I I

35 + I *

II *I I
iI i*
iI 1* I

45 I 1* I
0+5 I* I

II *1 I

I I *I I
I I *I I

45+ I * I
iI * II
II * II
II * II

5 * II
50 + I * 5

iI II
l * lI

II * I
I I~ * I I

55-i+ I * I I

II * I I
II *I I
II * 5
JI *I I

60 + I *L I

II * I
lI * I

II * I
II 1* I

ER5+ I I" 5
iI 1* I
iI I* I
II 1* I
]I 1* I

70 + I I I

J I * I
SI *" I
SI I" I
]I *" I

75 + II* I
] I * 5
]I * I
I I * 5
SI * I

R0 + II * 5
iI I" I
II I" I
SI I" I

I I I
ES + II I

SI I- I
I I * I
I I I

SII I

I I I
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95 +

I00 +

I I * I
I 1* I
I 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
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"LKT CASE, 20 SWR RODS, NO SWR BASKET, S W/O U235 VARIABLE PITCH"

GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT LEO
FRACTION DEVIATION DEVIATION

1 0.0027 1.92049E-03 7.9551 1.55933E-03 4.6901 0.004

2 0.4119 8.47839E-03 2.3095 5.24441E-03 1.6315 0.004

3 0.0134 8.87829E-03 2.4641 3.70982E-03 2.3483 0.004

4 0.0051 3.61159E-03 3.2696 1.738880-03 3.1541 0.004

5 0.0017 1.24621E-03 1.8610 1.25950E-03 1.6420 0.004

6 0.0014 1.00221E-03 1.6885 2.17782E-03 1.6503 0.004

7 0.0012 8.326960-04 2.1601 2.77279K-03 1.9339 0.004

8 0.0009 6.32962E-04 3.3608 2.54617K-S3 2.1997 0.004

9 0.0011 6.12195E-04 3.1579 3.22371E-03 2.3339 0.004

10 0.0024 1.71284E-03 3.3921 5.743390-03 2.3470 0.004

11 0.0052 3.71633E-03 2.9123 8.87449E-03 2.1449 0.004

13 0.0066 4.74161K-03 3.6674 8.92059E-03 2.7710 0.004

13 0.0063 4.51110E-03 4.4316 9.69352E-03 2.7547 0.004

14 0.0052 3.72694E-03 3.9334 1.36092E-02 2.5671 0.004

15 0.0013 9.07042E-04 6.3377 4.51955E-03 3.1016 0.004

16 0.0008 5.46759E-04 7.0791 2.57548K-03 3.9213 0.004

17 0.0013 6.73620E-04 11.1197 1.64378E-03 5.2113 0.004

19 0.0018 1.28315E-03 10.7961 1.66254E-03 5.4296 0.004

10 0.0023 1.65015K-S3 9.1708 2.73285E-03 3.5996 0.004

20 0.0096 6.96870E-03 4.2910 1.04665E-O2 2.3819 0.004

31 0.0053 3.76837E-03 7.3940 4.49843K-SI 3.9745 0.004

22 0.0137 9.74644E-03 4.5119 1.12421E-02 2.5474 0.00C

23 0.0001 6.3589E9-02 1.7811 8.04947E-02 0.8691 0.004

24 0.2522 1.79946E-01 1.0626 2.28908K-0i 0.5136 0.004

25 0.2261 1.61345K-Si 1.0192 2.13349E-01 0.4200 0.004

26 0.2579 1.64035E-01 0.8679 2.71962E-01 0.4119 0.004

27 0.0740 5.31486E-02 2.3429 9.70397E-02 0.6775 0.004

STSTEN TOTAL = 7.135270-01 0.4666 1.00207E+00 0.1233 0.004

ELAPSED TINE 3.97283 M4INUITES

RANDOM NUMBER" 6ECC71283DC6

SKIPPING 3 GENERATIONS

YAKAE PERCENT
DEVIATION

)OOE+00 0.0000

)OOE+00 0.0000

)O0OE+00 0.0000

)OOE+00 0.0000

)OOE+00 0.0000

)OOE+00 0.0000

4000E+00 0.0000

)OOE+00 0.0000

4000E+00 0.0000

4000E+00 0.0000

4000E+00 0.0000

4000E+00 0.0000

4000E+00 0.0000

4000E+00 0.0000

)OOE+00 0.0000

400E+00 0.0000

4000E+00 0.0000

)OOE+00 0.0000

)OOE+00 0.0000

4000E+00 0.0000

O00E+I0 0.0000

4000E+00 0.0000

4000E+00 0.0000

4000E+00 0.0000

4000E+00 0.0000

4000E+00 0.0000

4000+00 0.0000

0O0E+00 0.0000
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"LNT CASK, 25 BHR RODS, NO BWR BASKET, 5 5/0 0235 VARIABLE PITCH"

0.6076 TO 0.6276
0.6276 TO 0.6476
0.6476 TO 0.6676
0.6676 TO 0.6676
0.6676 TO 0.7076
0.7076 TO 0.7276
0.7276 TO 0.7476
0.7476 TO 0.7676
0.7676 TO 0.7676

0.6076 TO 0.6276
0.6276 TO 0.6476
0.6476 TO 0.6676
0.6676 TO 0.6676
0.6676 TO 0.7076
0.7076 TO 0.7276
0.7276 TO 0.7476
0.7476 TO 0.7676
0.7676 TO S.7876

S0.076 TO 0.6276
0.6276 TO 0.6476
0.6476 TO 0.6676
0.6676 TO 0.6676
0.6876 TO 0.7076
0.7076 TO 0.7276
0.7276 TO 0.7476
0.7476 TO 0.7676
0.7676 TO 0.7676

0.6076 TO 0.6276
0.6276 TO 0.6476
0.6476 TO 0.6676
0.6676 TO 0.6B76
0.6676 TO 0.7076
0.7076 TO 0.7276
0.7276 TO 0.7476
0.7476 TO 0.7676
0.7676 TO 0.7676

FREQUENCY FOR GENERATIONS 4 TO 103

FREQUENCY FOR GENERATIONS 70 TO 103

CONGRATULATIONS! TOOU NAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 2.07263 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 ( SCALE DRIVER - 95/03/29 - 09:06,37)
NODULE CSAS25 WILL SE CALLED

TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE
27GROUPNDF4 INFHOMLMEDIUM
'FUEL
U-235 1 0.5 2.3404E-04 END
U-238 1 5.0 9.S0OSE-05 END
ZR 1 5.0 S.774SE-03 END
N 1 5.5 1.4045E-02 END
1120 1 0.7454 293.0 END
'CLAD, BASKET, AND CAIN
11304 2 1.0 293.0 END
'CANISTER INTERNAL MODERATOR
H120 3 1.0 293.0 END
'ZIRCONIUM ROD
ZR 4 1.0 293.0 END
'GRAPHITE REFLETOR
C 5 1.0 293.0 END
'LEAD SNIELD
PS 6 1.0 293.0 END
'NEUTRON SHIELD
1120 7 1.0E-20 293.0 END
'CASK EXTERNAEL MATERIAL
S20 6 1.0K-20 293.0 END
'END FITTING FOR FUEL ELEMENT
1S304 9 0.337137 293.0 END
1120 9 0.662863 293.0 END
'SECOND FUEL MATERIAL FOR UN-CANISTERED
U-230 10 0.0 9.052980E-4 END
U-238 10 0.0 3.S4S4SOE-4 END
ZR 10 0.0 3.446510E-2 END
H 10 0.0 5.514420E-2 END
'SECOND END-FITTING MA•TERIAHL FOR UN-CANISTERED FUEL
SS304 11 0.337137 293.0 END
H20 11 DEN=0.562863 1.0E-20 293.0 END
'CASK INTERIOR MODERATOR MATERIAL
H120 12 1.0E-20 293.0 END
END COMP
WORE DATA
RES=I0 CYLINDER 1.0224 DAN(10)=8.52196E-01
END MORE

TRIGA - PREP. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERAN4CE
READ PARAIO TME=170.0 GEN=403 NPG=10S0 RUN=YES PLT=NO
TSA=2.0 END PAR'AM
READ GEOM
UNIT 1
COM= 'TRIGA FUEL (SMEARED)'
CYLINDER 1 1 3.9677 60.959 0.001
UNIT 0
COM='3.38 in Width / 0.28 in Thickness DIVIDER CENTER STACK (SEALED)'
CUBOID 2 1 2P4.2925 0.7112 1.0 +74.29 -6.255
UNIT6
COM='3.38 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK (SEALED)'
CUBOID 2 1 2P4.2926 0.6096 0.0 +74.29 -8.255
UNIT 7
CON-' SEALED CANISTER'
CYLINDER 12 1 3.9879 +60.96 0.0
SIDLE 1 0.0 0.0 0.1
CYLINDER 2 1 4.1529 +63.00 -1.27
CYLINDER 12 1 4.1529 +74.29 -8.205
UNIT 10
COM''TRIGA ELEMENTS IN Top of 3.38 1n B 3.38 in OPENING (SEALED)'
CUSOID 12 1 2P4.2926 2P4.2926 +74.29 -8.205
WOLE 7 0.0 0.1396 0.0
UNIT 11
COM='TRIGA ELEMENTS IN Bottom of 3.38 in x 3.38 in OPENING (SEALED)'
CUSOID 12 1 294.2926 2P4.2926 +74.29 -8.255
HOLE 7 0.0 -0.1396 0.0
UNIT 12
CUM='TRIGA ELEMENTS IN Bottom, Right of 3.18 in x 3.36 in OPENING (SEALED)'
CUBOID 12 1 2P4.2926 2P4.2926 +74.29 -8.205
HOLE 7 +0.1390 -0.1396 0.0
UNIT 03
COM='TROOA ELEMENTS IN Top Right of 3.38 in e 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2926 2P4.2926 +74.20 -8.250
HOLE 7 +0.1396 +0.1396 0.0
UNIT 14
C0O4='TRIGA ELEMENTS IN Bottome Left of 3.38 in n 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2926 2P4.2926 +74.29 -8.205
HOLE 7 -0.1306 -0.1396 0.0
UNIT 10
COM='TRIGA ELEMENTS IN Top Left of 2.18 in x 3.36 in OPENSHG (SEALED)'
CUBOID 12 1 2P4.2926 294.2926 +74.20 -8.200
SOLE 7 -0.1306 +0.1396 0.0
UNIT 16
COM=-TRIGA BASKET 3.38 in x 3.18 in CENTER OPENING (SEALED)'
CUBOID 12 1 2P4.2926 2P4.2926 +74.20 -8.200
UNIT 20a

NAC International 6.6.5-2



NAC-LWT Cask SAR August 2015
Revision 44

COM='CENTER COLUqMN OF THREE OPENINGS wI 0.28 in plate (SE•ALED)'
ARRAY 1 -4.2926 -13.589 -6.255
REPLICATE 2 1 4R0.7112 2R0.0 1
UNIT 21
COM='LEFT OUTSIDE COLUMhN OF TWO OPENINGS w/ 0.12 in plate (SEALED)'
ARRAy 2 -4.2926 -8.99 -6.255
REPLICATE 2 1 0.0 0.3046 2R0.3046 2R0.0 1
UNIT 22
COM='RIGNT OUTSIDE COLUMN OF TWO OPENINGS wI 0.12 in plate (SEALED)'
ARRAY 3 -4.2926 -8.89 -8.255
REPLICATE 2 1 0.3048 0.0 2R0.3048 2R0.0 1
UNIT 30
COM=''NAC-LWT TRIGA BASKET (SEALED)'
CYLINDER 12 1 17.1 +74.29 -6.255
SOLE 20 0.0 0.0 0.0
ROLE 21 -9.2974 0.0 0.0
NOtE 22 +9.2974 0.0 0.0
CYLINDER 2 1 18.9103 +74.91 -9.690
CYLINDER 6 1 33.4645 +74.91 -8.890
CYLINDER 2 1 36.5188 +74.93 -6.690
CYLINDER 7 1 49.2227 +74.93 -6.690
CYLINDER 2 1 49.9221 +74.93 -6.690
CUSOID 8 1 4P49.8221 +74.93 -9.990
UNIT 41
COM='TRIGA FUEL ELEMENT'
CYLINDER 4 1 0.2959 2P19.05
CYLINDER 10 1 1.9224 2P19.05
CYLINDER 5 1 1.6224 2P27.7366
CYLINDER 2 1 1.6771 2P27.7368
CYLINDER 11 1 1.6771 2P36.703
UNIT 45
COM='3.36 in Width / 0.26 in Thickness DIVIDER CENTER STACK'
CUBOID 2 1 2P4.2926 0.7112 0.0 2P36.703
UNIT 46
COM='3.36 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK'
1UB050 2 1 2P4.2926 0.6096 0.0 2P36.703
UNIT 50
COM'='TRIGA FUEL ELEMENTS IN Tnp nf 3.36 in a 3.36 in OPENING'
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703
SOLE 41 +1.6772 +2.4154 0.0
HOLE 41 -1.6772 +2.4154 0.0
NOLE 41 -1.6772 -1.3389 0.0
SOLE 41 +1.6772 -1.3399 0.0
UNIT 51
COM 'TRIGA FUEL ELEMENTS IN Bottom nf 3.36 in a 3.36 in OPENING'
1UB020 12 3 2P4.2926 2P4.2926 2P36.703
SOLE 41 +1.6772 -2.4154 0.0
HOLE 41 -1.6772 -2.4154 0.0
HOLE 41 -1.6772 +1.3369 0.0
HOLE 41 +1.6772 +1.3369 0.0
UNIT 52
COM='TRIGA FUEL ELEMENTS IN Bottom, Right of 3.36 in a 3.36 in OPENING'
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703
HOLE 41 +2.4154 -2.4154 0.0
HOLE 41 +2.4154 +1.3369 0.0
HOLE 41 -1.3369 -2.4154 0.0
HOLE 41 -1.3369 +1.3369 0.0
UNIT 53
COM='TRIGA FUEL ELEMENTS IN Top Right of 3.36 in a 3.36 in OPENING'
CUBOOD 12 1 2P4.2926 2P4.2926 2P36.703
HOLE 41 +2.4154 +2.4154 0.0
HOLE 41 +2.4154 -1.3369 0.0
HOLE 41 -1.3369 +2.4154 0.0
HOLE 41 -1.3389 -1.3369 0.0
UNIT 54
COM='TRIGA FUEL ELEMENTS IN Bottoms 1eft of 1.38 in a 3.38 in OPENING'
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703
HOLE 41 -2.4154 -2.4154 0.0
NOtE 41 -2.4154 +1.3389 0.0
HOLE 41 +1.3399 -2.4154 0.0
SOLE 41 +1.3369 +1.3369 0.0
UNIT 55
COM='TRIGA FUEL ELEMENTS IN Top Left of 3.39 in a 3.36 in OPENING'
CUNOID 12 1 2P4.2926 2P4.2926 2P36.703
NOtE 41 -2.4154 +2.4154 0.0
SOLE 41 -2.4154 -1.3389 0.0
HOLE 41 +1.3389 +2.4154 0.0
SOLE 41 +1.3389 -1.3369 0.0
UNIT 56
COM='TRIGA BASKET 3.36 in a 3.36 in CENTER OPENING'
CUNOID 12 1 2P4.2926 2P4.2926 2P36.703
UNIT SO
COM='CENTER COLUI4N OF THREE OPENINGS w/ 0.28 in plate'
ARRAY 11 -4.2926 -13.599 -36.703
REPLICATE 2 1 4R0.7112 2R0.0 1
UNIT 61
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS w! 0.12 in plate'
ARRAY 12 -4.2926 -8.89 -36.703
REPLICATE 2 1 0.0 0.3048 2R0.3048 2R0.0 1
UNIT 62
COM='RIGWT OUTSIDE COLUMN OF TWO OPENINGS w! 0.12 in plate'
ARRAY 13 -4.2820 -8.88 -36.703
REPLICATE 2 1 0.3046 0.0 2R0.3048 2R0.0 I
UNIT 70
COM='NAC-LNT TRIGA BASKET'
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CYLINDER 12 1 17.1 2P36.703
HOLE 60 0.0 0.0 0.0
HOLE 61 -9.2974 0.0 0.0
HOLE 62 +9.2974 0.0 0.0
CYLINDER 2 1 18.9103 2P37.338
CYLINDER 6 1 33.4645 2P37.338
CYLINDER 2 1 36.5188 2937.338
CYLINDER 7 1 49.2227 2P37.338
CYLINDER 2 1 49.8221 2P37.338
CUBOID 8 1 4P49.8221 2937.338
UNIT 80
COM= 'SIMPLIFIED LID STRUCTURE HAC-LHT'
CYLINDER 2 1 36.5188 2P14.1351
CYLINDER 8 1 49.8221 2P14.1351
CUBOID 8 1 4P49.8221 2P14.1351
UNIT 81
COM= 'SIMPLIFIED CASN BOTTOM STRUCTURE NAC-LHT'
CYLINDER 6 1 26.3529 293.81
CYLINDER 2 1 30.6198 +13.97 -11.7
CYLINDER 8 1 49.8221 +11.97 -12.7
CUBOID 8 1 4P49.8221 +12.97 -12.7
GLOBAL UNIT 82
COM= 'STACK OF 5 BASKETS IN CASE'
ARRAy 20 -49.8221 -49.8221 -221.3
END GEOM
READ ARRAY
ARA=l NUX=1 NUY=5 NUZI1 FILL 10 5 16 5 11 END FILL
ARA-2 NUM=1 NUY=3 NUI=1 FILL 13 6 12 END FILL
ARA, A3 NUX=1 NUY=3 NUZI1 FILL 15 6 14 END FILL
ARA=11 HUX=1 HUY=S NUZ=1 FILL 50 40 58 45 51 END FILL
ASA=12 NUX=1 NUY=3 NUZ=1 FILL 53 46 52 END FILL
ARA=13 NUX=1 NUY=3 HUZ=1 FILL 55 46 54 END FILL
ARA#20 NUX=1 NUY=1 NUI=7 FILL 81 30 3R70 30 80 END FILL
END ARRAY
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL= 'X-Y PLOT OF CASK (CANISTER ELEVATION)'
SCR=YES PIC=MAT LPI=I

AX1=1. 0 VDN=-1. 0 HAX=800
XUL=-50.I YUL=50.0 ZUL=149.352
XLR=50.I YLR=-50.0 ZLR-149.352 END
TTL= 'X-Y PLOT OF BASKET (CANISTER ELEVATION)
SCR=YES PIC=MAT LPI=I0
UA1=1. 0 VDN=-1. 0 NAX=800
XUL=-17.2 YUL=17.2 ZUL=149.352
MLR=17.2 YLR=-17.2 ZLR=149.352 END
TTL= 'X-Y PLOT OF BASKET (CAVITY HID PLANE)
SCR=YES PIC=MAT LPI=10
UAX=0.0 VDH=-1.0 NAX=800
XUL=-I7.2 YUL=17.2 %UL=0.0
XLR=I7.2 YLR=-17.2 ZLR=0.0 END
TTL= 'X-Y PLOT OF CENTER OPENING (CANISTER ELEVATION)'
SCR=YES PIC=51ST LPI=I0
UAX=I.O VDN=-1.0 NAX=800
EUL=-7.0 YUL=7.0 ZUL=140.352
XLR=7.0 YLR=-7.0 SLR=149.352 END
TTL= '2-Y PLOT OF PERIPHERAL OPENING (CANISTER ELEVATION)'
SCR=YES P1C=51AT LPI=10
UAX1=1.0 VDN=-1.0 HAX=801
XUL=-7.0 YUL=16.0 SUL=149.352
MLR=7.0 YLR=4.0 ZLR=149.352 END
TTL='Y-l PLOT OF BASKET (CENTER OF FUEL ELEMENTI,CAtNISTER ELEVATION)'
SCR=YE0 PIC=01AT LPI=10
VAX=I.0 WDN=-1.0 NAX=800
MUL-2.12 YUL=-14.0 ZUL=186.69
XLR=2.12 YLR=-4.5 ZLR=112.014 END
TTL= '2-Z PLOT OF BASKET (CASK)'
SCR=YE0 PIC=MAT LPI=10
VAX=1.0 HDN=-1I. NAX=800
XUL=2.12 YUL=.-51 ZUL=250
XLR=2.12 YLR=+51 ZLR=-250
END PLOT
END DATA

SECONDARY NODULE 010008 HAS BEEN CALLED.

NODULE 000108 IS FINISHED. COMPLETION CODE 0. CPU TINE USND 0.86 (SECONDS).

SECONDARY MODULE 0100102 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TINE USED 8.72 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 718.10 (SECONDS).

MODULE CSAlS2 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 725.80 (SECONDS).
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00000000000

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

50555055500555
55555500000555
55
55
55
55505055050555
55550555555555

55
55

55 55
50055555055555
550555555555

0AAAAA0AA 00000000000
AAAAAAAAAAA 0000000000000

AA AA 00 SS
AA AA 00
AA AA 00
AAAAAAAA.AAA0A 000000000000
AAAAAAAAAAAAA 000000000000
AA AA 00
AA AA SS

AAAAAAAAA LL
AAAAAAAAAAA LL

AA 0A LL
AA AA LL
0AAAAA000000A LI.
AAAAAAAAAAAAA LI.
0A AA LI.
AA AA LL.
AA 0A LI.
AA AA LLLLLLLLLLLLL
0A AA LLLLLLLLLLLLL

I/ 33333333333
I/ 3333333333333

// 33 33
// 33

II 33
// 333

// 333
// 33

II 33
// 33 33

// 3333333333333
// 33333333333

33333333333
3333333333333

::: 33 33
::.: 33
::: 33

333
333

* : 33
::: 33
*:- 33 33

3333333333333
33333333333

222222222322
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

EBSEEEEEBEEEEE
EEEEEBEBEBEEEE
BEE
BE
BE
EBEBEEEEE

BEE EBEEEE
BEE
BE
BE
BEEBEBBEEEEEEB
BEEEEEEBEBEEE

0000000
000000000

00 00
00 00
00 O00
00 O00
00 O00
00 00
00 O00

00 O00
000000000
0000000

33333333333
3333333333333
33 33

33
33

333
333

33
33

33 33
3333333333333
33333333333

555550555 55 555
55550550555550
55
55
55
5005555555555
55555055555555

55
55

55 55
50555055505555

505555550555

ppPPPPPPPPPP CCCCCCCCCCC
ppppppppppppp CCCCCCCCCCCCC
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

// 995959999959 85555555555
// 5959055999959 5555555555555

I/ 59 55 55 55
// 99 09 55 58

// 59 55 55 55
// 9955555550559 55555595555

// 509059555099 55555855558
// 99 55 55

// 05 55 58
// 99 55 88

// 9500555059599 5558555555555
// 5959999905559 55555555555

5555555555555 55555555555
5555555555555 8555555555585

: 05 55 88 58
:: 55 88 88
:: 55 88 88

5505505555555555555888888
5555505555555555555888888

*:: 50 05 88
::: 55 55 88

:: 55 55 05 88
5555555555555 5555555555555
055005555555 55505555555

0

0
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51S555S5555 CCCCCCCCCCC AAAAAA LI. EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC

5055555515155 CCCCCCCCCCCCC AAAAAA 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
SSSSSSSSSSSS CC AAAAAAA LL EEEEEEEEE- - - - PppPPPPpPPPPP CC
S555S5555555 CC AAAAAAA LL ESEEEEE - - - - - - PPPPPPPPPPPP CC

55 CC AA AA LL EE PP CC
SO CC AA AA LL EE PP CC

SS 55 cc CC AR AR LL EE PP CC CC
5S55555555555 CCCCCCCCCCCCC *• / LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC
55555555555 ccccccccccc AA AR LLLLLLLLLLLLL EEEEEEEEEEEEE -PP CCCCCCCCCCC

***** ~PROGRAM VERIFICATION INFORMATION **

***** CODE SYSTEM: SCALE-PC VERSION: 4.32**

***** PROGRAM: CSAS***

*** CREATION DATE: 03/08/96***

***** VOLUME: ENS **

***** LIBRARY: G:\SCAIE43\MINNT\EXE***

*** PRODUCTION CODE: CIAS***

***** ~VERSION: 3.1***

***** JOBMAME: SCALE-PC***

*** DATE OP EXECUTION: 12/30/98 **

*** TIME OF EXECUTION: 05:33:58***

TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

* ** * PROBLEM PARAMETERS***

LIB 27GROUPNDF4 LIBRARY
MXX 12 MIXTURES
MSC 21 COMPOSITION SPECIFICATIONS
IOM 1 MATERIAL ZONES
GE INFHOMMEDIUM GEOMETRY
MORE 1 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

* * ** PROBLEM GEOMETRY***

**** INFINITE HOMOGENEOUS MEDIUM ***

MFUEL 1 MIXTURE NO. OF TNE INFINITE NOMOGENEOUS MEDIUM

* ** * SPECIAL PAR.AMETERS***

ISN 8 ORDER OF ANGULAR QUADRATURE
IIM 20 INNER ITERATION MAXIMUM
3CM 25 OUTER ITERATION MAXIMUM
SIF 1.S0000E+00 SlZE FACTOR FOR SPATIAL MESN
EPS l.00000E-04 OVERALL PROBLEM CONVERGENCE
PTC l.00000E-04 SCAI.A FLUX CONVERGENCE
GEL 1l4208SE+0S BUCKLING FACTOR
IUS S TGERMAL UPSCATTER SCALING
GAL FINE BALANCE TABLE PRINT FLAG
DY I.00000E+00 BUCKLING NEIGGT
01 0.0O000E+00 BUCKLING DEPTG
IPN I DIFFUSION COEFFICIENT OPTION
FRD S LOGICAL UNIT NUMBER TO READ FLUX GUESS
FWR -1 LOGICAL UNIT NUMBER TO MAITE FLUX GUESS
MSN 2001 NUMBER OF INTERVALS FOR RES. INTGRTNS
MLV 2 MAX LVALUE FOR RES. INTGRTNS
ABS S LOGICAL UNIT NUMBER TO MRITS AMISS LOB
RES 10 MIXTURE WITG SPECIAL RESONANCE CORRECTION

* CYLINDER GEOMETRY FOR SPECIAL RESONANCE CORRECTION
* 1.82240E+*00 DIMENSION (IBAR) FOR SPECIAL RESONANCE CORRECTION

DANCOFF FACTOR SPECIFICATION
MINTURE FACTOR

10 0.85225
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EK EKK
KC ETC
KKC KK
ETC ETC
KTC EKK
KEKKKKKKK
KEKEKKKK
ETC ETC
ETC ETC
ETC ETC

00000000000 CCCCCCCCCCC
0000000000000 CCCCCCCCCCCCC
00 22 CC CC
SS CC
0S CC
000000000000 CC

000000000000 CC
00 CC
00 CC

SS 00 CC CC
0000000000000 CCCCCCCCCCCCC
0S0SSS00S00 CCCCCCCCCCC

11 22222222222
I11 2222222222222

1111 22 22
11 22
11 22
ii 22

August 2015

EEE
EEl
ETC
EEC
ETC
EEE
EEE
ETC
ETC
ETC
EEE
EEE

AA
AA.
A?.
AA.

AA.

AA.
A?.
AA.

EECTEEEEEETEE NE ENN
EECEEEEEEEEE NEN NE

NEEN NN
NENEN NN

CEEEEEE NE N ENN
EEEEEEE NE EN NN

NE NE ENN

NE NENN

EEEEEEEEEEE NE ENN
EEEEEEEEEEE NE NE

AAAAAAAAA Lb
\AAAAAAAA LL

A?. Lb
A?. LL
A?. LL

\AtAAAAAAA LL
A.AAAAAAAAAA Lb

A?. Lb
A?. Lb
A?. Lb
A?. LLLLLLLLLLLLL
A?. LLLLLLLLLLLLL

// 22222222222
// 2222222222222

// 22 22
// 22

// 22
// 233

// 333
// 22

// 22
// 22 22

// 2222222222322
/ 33222222222

22222222222
2222222222222
22 3 22

:: 33 2
:: 332

222
222

: 33 2
:: 33 2
::. 22 22

2222222222222
33323233233

O00000000000
0000000000000
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
0000000000000

O00000000000

EEEEEETCEECEETEE
TCEEEEEEEEEEEE
ETC
ETC
ETC
EEEEEEEEET
EEEEEEEEE
EEC
ETC
ETC
EEEEEEEEEEETEE
EEEEEEEEEEEEE

0000000

0090000000
00 00

00 00
00 00
00 00
00 00
00 00
00 00

00 00
000000000
0000000

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44

VV VV
WV I
VV vv
wI V
wV vv

VV w
vv WV

wI V
wI w

vvvv
Wvv
v

PPPPPPPPPPPP
ppppppppppppp
pp pp
pp pp
PP pp
PPPPPPPPPPPPP
PPPPPPPPPPPP
pp
PP
PP
PP
PP

// 99999999999
// 9999999999999

// 99 99
// 99 99

/~/ 99 99
// 9999999999999

// 999999999999
// 99

// 99
//' 99

// 9999999999999
// 9999999990999

1i
111

* - - 1111
:: .II
*: ii1

1I
II

*: - i
*: *ii0

*: *II1

11I11111
121111111

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

89999999999
9898889998899
99 99
88 99
99 88

99999999899
88888899999

98 89
99 99
88 88
0999999999999

98999999999

0000000
000000000

00 00
00 00
00 00
00 00
00 00
00 00
00 00

00 00
000000000

0000000

11
11
11
11

11111111
11111111

0000000
000000000

00 00
00 00
00 O00
00 00
00 00
00 00
00 O00

00 O00
000000000

0000000

22
22

22
22

2222222222222
2222222222222

5955555905555
5555555555555 9
55
55
55

955555555555
9055555555559

55
55

55 55
055555555555550

5955555955555

//
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SSSSSSSSSSS CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC
SS SS CC CC
SS CC
IS CC
SSSSISSSSSSSS CC

SSSSSSSSSSISS CC
SS CC
SS CC

$S SS CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC

PAAPAAA LL
APAAAAA LL

AA AA LL

PA PA LL
AAAAAAAAA EL

AAAAAAAAA ELL

AA PA LL

PA PA LLLELLLLELLLL
PA PA LELLELLELLELLL

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
SEESERERREE
ERREEEEEEE
EE
REE
REE
EEREREEEEEEEEE
EREEEEEEREEEE

PPpPPPpPPpPPP
PPPPPPpPPpPPP
PP PP
pp pp

PPPpPpPPPpPPP
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: 000009

CREATION DATE: 03/08/96

VOLUME: ENS

LIBRARy: O:\SCALRE43\WIN_NT\EXE

PRODUCTION CODE: RENOVA

VERSION: 3.1

*****
*****
*****
*****
*****
*****
*****
*****

***** ~JOBNAME: SCALE-PC***

*** DATE OF EXECUTION: 12/30/98***

*** TIME OF EXECUTION: 05:34:10***

NAC International 6.6.5-8



NAC-LWT Cask SAR August 2015
Revision 44

* ** TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE * **S* **** NUMERIC PAPAMETERS *** *

**TRE MAXIMUM PROBLEM TINE (RIG) 170.005*

**TEA TINE PER GENERATION (RIN) 2.00**

**GEN NUMBER OF GENERATIONS 403**

**NPG NUMllBER PER GENERATION 1000**

* * NSKO NURSER OF GENERATIONS TO BE SKIPPED 3 ** *

**BEG BEGINNING GENERATION NURSER 1 **

**RES GENERATIONS BETWEEN CNECKPOONTS 0B*

**X1D NUMBER OF EXTRA 1-D CROSS SECTIONS 1**

**• NBN NEUTRON BANE SIZE 1025**

* ** XNB EXTRA POSITIONS IN NEUTRON BANK S * *

**NFB FISSION BANE SIZE 1000**

* ** XFB EXTRA POSITIONS IN FISSION BANK 0S*

E* TA DEFAULT VALUE OF NEIGHT AVERAGE 0.5000**

N* TH HEIGHT NIGH FOR SPLITTING 3.0000**

**HTL WEIGHT LOR FOR RUSSIAN ROULETTE 0.3333**

E* ND STANRTING RANDOM NUMBER BB827!10000!**

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

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

**ADJ ROOK OF CALCULATION FORWARD ** *

*** INPUT DATA WRITTEN ON RESTANT UNIT NO**

* ** BINANY DATA INTERFACE YES ** *

NAC International 6.6.5-9
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*** TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE * **

** ***** LOGICAL FARAMETERS **** * *

RUN

FLX

ME!U

GNU

MENH

CEN

NRL

AXB

XIS

XAP

PEG

PID

EXECUTE PROBLEM AFTER CNECEING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX E-EFF BY UNIT NUMBER

COMPUTE COFACTOR E-EFF NY UNIT NUMBER

PRINT FIGS PROD MATRIX NY UNIT NUMBER

COMPUTE MATRIX E-EFF BY NOLE NUMBER

COMPUTE COFACTOR E-EFF BY BOLE NUMBER

PRINT FIBS PROD MATRIX BY ROLE NUMBER

COLLECT MATRIX BY NIGREST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONB

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBANILITIES

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

PLY

FDN

NUB

MKP

CEP

FMIP

MXA

CKA

FAR

GAS

PAX

PRY

PGM

BUG

IRE

PLOT PICTURE MAP(S) NO**

COMPUTE FISSION DENSITIES NO ***

COMPUTE RU-BAR & AVG FISSION GROUP YES ** *

COMPUTE MATRIX E-EFF BY UNIT LOCATION NO **'

COMPUTE COFACTOR E-EFF BY URIT LOCATION NO * **

PRINT FIBS PROD MATRIX BY UNIT LOCATION NO **

COMPUTE MATRIX E-EFF BY ARRAY NUMBER NO ***

COMPUTE COFACTOR E-EFF BY ARRAY NUMBER NO ***

PRINT FIBS PROD MATRIX BY ARRAY NUMBER NO ** *

COLLECT MATRIX BY NIGREST ARRAY LEVEL NO **

PRINT FIS. AND ADS. 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 TRACEING INFORMATION NO * **

PARAMETER INPUT COMPLETED

0..... S IO'S MERE USED READING THE PARAJMETER DATA

* ********** DATA READING COMPLETED**********

*** TAIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE * **

** ***** ADDITTONAL. INFORMATTON*** * **

* ** NUMBER OF ENERGY GROUPS

**NO. OF FISSION SPECTRUM SOURCE GROUP

**NO. OF SCATTERING ANGLES IN XSECS

* ** ENTRIES/NEUTRON IN IRE NEUTRON BANE

* ** ENTRIES/NEUTRON IN TRE FISSION BANE

* ** 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

* ** +E BOUNDARY CONDITION

* ** +Y BOUNDARY CONDITION

**+Z BOUNDARY CONDITION

27 USE LATTICE GEOMETRY YES * **

1

2

25

lB

10

1

0

61

61

B2

25

41R

MIR

MIR

GLOBAL ARRAy NUMBER

NUMBER OF UNITS IN IRE GLOBAL X DIR.

NUMBER OF UNITS IN IRE GLOBAL Y DIR.

NUMBER OF UNITS IN IRE GLOBAL I DIR.

USE A GLOBAL REFLECTOR

USE NESTED ROLES

NUMBER OF ROLES

MAXIMUM BOLE NESTING LEVEL

USE RESTED ARRAYS

NUMBER OF ARR•AYS USED

MAXIMUdM ARRAY NESTING LEVEL

20

7

YES

YES

37

3

YES

7

MIR

MIS

MIR

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-I BOUNDARY CONDITION
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** * TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE**

*** ~~~ * * **** SPACE AND SUPERGROUP INFORMATTON**** *

*** 100000 WORDS IS TNE TOTAL SPACE AVAILABLE.**

** 48807 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.**

* ** 51193 WORDS OF STORAGE ABE AVAILABLE FOR SUPERGROUPED DATA.**

** 99679 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING TNE SUPERGROUPS.**

** 51133 WORDS OF STORAGE ARE AVAILABLE TO RACN SUPERGROUP.**

** 1315 WORDS ABE NEEDED FOR TNE LARGEST GROUP.**

** 50338 WORDS OF STORAGE IS SUFFICIENT TO RUN TWIG PROBLEM.**

** 65200 WORDS OF STORAGE WILL ALLOW TNE PROBLEM TO RUN WITN ONE SUPERGROUP. **

** 65696 WORDS OF STORAGE WILL BE USED TO RUN TNIS PROBLEM.**

**STARTING ENDING XSEC AIBEDO TOTAL**
* ** SUPERGROUP GROUP GROUP LENGTN LENGTN LENGTN * **

** 1 1 27 3334 5 16333**

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

** ARRAY UNITS IN UNITS IN UNITS IN NESTING **
** NUMBER 2< DIR. Y DIR. Z DIR. LEVEL **

** 1 1 5 1 2 **

** 2 1 3 1 2 **

** 3 1 3 1 2 **

** 1i 1 5 1 2 *

** 12 1 3 1 2 *

** 13 1 3 1 2 **

** 20 GLOBAL 1 1 7 1 **

..... 0 1O'S WERE USED LOADING TNE DATA ....

TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

MEDIA BIAS GEOMETRY DESCRIPTION FOR TWOSE UNITS UTILIZED IN TWOS PROBLEM

REGION NOW ID

... UNIT 1

TRIGA FUEL (IMEAED)

1 CYLINDER 1 1 RADIUS = 3.9677 +Z = 60.959 -1 = 1.00000E-03 CENTERLINE IS AT X< = 1.00000 Y = 0.10000

... UNIT 5

3.36 IN WIDTN / 0.29 IN THICKNESS DIVIDER CENTER STAGE (SEALED)

1 CUBOID 2 1 +X< = 4.2926 -X =-4.2926 +Y =0.71120 -Y = 0.10000 +Z = 74.290 -Z = -8.2550

... UNIT 6

3.36 IN WIDTN / 0.24 IN THICENEIS DIVIDER OUTSIDE STAGE (SEALED)

1 CUBOID 2 1 +2< = 4.2936 -X< = -4.2926 +Y =1.60960 -Y = 0.00000 +Z = 74.290 -Zl -8.2550

... UNIT 7

SEALED CANISTER

1 CYLINDER 12 1 RADIUS * 3.9978 +Z = 60.960 -Z = 0.10000 CENTERLINE IS AT 2< = 0.00000 Y = 0.10000

NAC International 6.6.5-11
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HOLE NUMBER

2 CYLINDER

3 CYLINDER

1 AT X = 0.00000

2 1 RADIUS =4.1529

12 1 RADIUS = 4.1529

Y = 0.00000

+Z = 63.500

+Z = 74.290

Z 0.00000

-Z = -1.2700

-Z -8.2550

IS UNIT NUMBER 1

CENTERLINE IS AT K = 0.00000

CENTERLINE IS AT K = 0.00000

Y =0.00000

Y =0.00000

UNIT 10

TRIGA ELEMENTS IN TOP OF 2.38 IN X 3.38 IN OPENING (SEALED)

1 CUBOID 12 1 +X 4.2926 -X = -4.2926

HOLE NUMBER 2 AT X = 0.00000 Y =0.13960

+y= 4.2926 -Y =-4.2926 +1 = 74.290

Z= 0.00000 IS UNIT NUMBER 7

-z = -8.25500

-Z = -8.2550

UNIT 11

TRIGA ELEMENTS IN BOTTOM OF 2.39 SN K 3.38 IN OPENING (SEALLED)

1 CUBOID 12 0 +X = 4.2926 -X = -4.2920 +Y = 4.2926 -Y = -4.2920 +0 = 74.290

HOLE NUM4BER 3 AT X = 0.00000 y =-0.3960 Z1 0.00000 IS UNIT NUM4BER 7

TRIGA - PREP. FLOOD CANISTER - 2 ROD POLLING CANISTER + TOLERANCE

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOIS UNITS UTILIZED IN THIS PROBLEM

REGION HUM ID

UNIT 12

TRIGA ELEMENTS IN BOTTOM RIGHT OP 2.28 IN X 3.38 IN OPENING (SEALED)

1 CUBOID 12 1 +X =4.2926 -X = -4.2920 +Y = 4.2926 -Y = -4.2920 +Z =

MOLE NUMBER 4 AT X - 0.13960 Y =-0.13960 Z = 0.00000 IS UNIT NUMBER 7

74.290 -Zl -8.2550

UNIT 13

TRIGA ELEMENTS IN TOP RIGHT OF 3.38 IN K 3.38 IN OPENING (SEALED)

1 CUBOID 12 1 +X = 4.2926 -X -4.2920 +Y = 4.2920 -Y =-4.2020 +Z = 74.290

ROLE NUMBER S AT K = 0.13960 Y = 0.13960 1 = 0.00000 IS UNIT NUMBER 7

-Z -8.2550

UNIT 14

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.36 IN K 3.36 IN OPENING (SEALED)

1 CUBOID 12 1 +X = 4.2920 -X = -4.2920 tY = 4.2926

HOLE NUSIER 0 AT K -- 0.13960 Y -- 0.13900 Z = 0.00000

-Y = -4.2926 +1 -

IS UNIT NUMB3ER 7

74.290 -I = -8.2550

UNIT 15

TRIGA ELEMENTS IN TOP LEFT OF 3.36 IN K 3.38 IN OPENING (SEALED)

0 CUBOID 12 1 +X = 4.2926 -X = -4.2920

HOLE NIUMBER 7 AT X =-0.13960 Y = 0.139600

-Y 4.2926 -Y = -4.2920 +Z =

Z= 0.00000 IS UNIT NUMBER 7

74.390 -z = -6.2550

UNIT 16

TRIGA BASKET 3.38 IN K 3.39 IN CENTER OPENING (SEALED)

1 CUBOID 12 1 +X = 4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2920 +Z = 74.290 -z = -8.2550

UNIT 20 EXTERNAL TO LATTICE 1

CENTER COLUMN OF THREE OPENINGS W/ 0.28 IN PLATE (SEALED)

1 ARRAY NUM4BER 1 +X =4.2920 -X = -4.2926 +lY - 13.589 -Y = -13.589 +Z- = 74.290 -0 = -6.2550

2 CUBOID 2 1 +X = 5.0039 -X - -5.0038 +Y = 14.300 -Y = -14.300 +Z = 74.290 -Z = -8.2550
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANOCE

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILSZED IN THIS PROBLEMMEDIA BIAS
RUM IDREGION

LEFT OUTSIDE COLUMN

1 ARRAY NUM4BER

2 CUBOID

... UNIT 21 EXTERNAL TO LATTICE 2

OF TOO OPENINGS RI 0.12 IN PLATE (SEALED)

2 +XK = 4.2920 -X = -4.2926 +Y - 6.8900 -Y = -6.8900 +0 = 74.390 -l -6.2550

2 1 +0 = 4.2920 -X - -4.5974 +Y = 9.1949 -Y = -9.1948 +Z = 74.290 -0 = -6.2550

S
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RIGHT OUTSIDE COLUMN OF THO OPENINGS W/ 0.12 IN

1 ARRAY NUMBER 3 +X = 4.2926

2 CUBOID 2 1 +X = 4.5974

UNIT 22 EXTERNAL TO LATTICE 3 ...

PLATE (SEALED)

-X = -4.2926 +Y = 9.9900 -Y = -8.8900 +1 = 74.290 -S = -8.2550

-X = -4.2926 +Y - 9.1948 -Y = -9.1948 +Z-S 74.290 -Z = -8.2550

--- UNIT 30 ...

NAC-LWT TRIGA BASKET (SEAhLED)

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

REGION

12

8

9

10

2

6

2

7

2

1 RADIUS =17.100

AT X - 0.00000

AT X = -9.2974

AT X = 9.2974

1 RADIUS =18.910

1 RADIUS = 33.465

1 RADIUS - 36.519

1 RADIUS = 49.223

1 RADIUS = 49.922

+0 =

+y =

+y =

y0 =

+0

+0 =

74.290

0.600000

0.00000

0.00000

74 .930

74. 930

74 .930

74 .930

74 .930

-Z = -8.2550

ZO 0.00000

O = 0.00000

O = 0.00O000

-Z = -8.8900

-z = -8.8900

-z = -8.6900

-Z -8.8900

-Z = -8.8900

CENTERLINE 00 AT

IS UNIT NUMBER

IS UNIT NUO4ER

IS UNIT NUNSER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

20

21

22

X = 0.00000

X = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

X

X

X

0,00000

0.00000

0.00000

8 1 +X = 49.822 -X = -49.822 +Y = 49.822 -Y = -49.822 +0 = 74.930 -0 = -8.8900
TRIGA - PREF. FLOOD CAN4ISTER - 2 ROD FILLING CANISTER + TOLERANCE

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED ON THIS FROSLEM
HUM ID

. .. UNIT 41 . . .

TRIGA NUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

9 CYLINDER

10

2

11

1 RADIUS = 0.26580

RADIUS = 1.8224

RADIUS = 1.8224

RADIUS = 1.9771

RADIUS =1.8771

+Z =

+0 =

+Z

+0 =

+Z =

19. 050

10. 090

27.737

27.737

36.703

-0 - -19.050

-Z = -19.0500

-Z = -27.737

-E = -27.737

-Z = -36.703

CENTERLINE IS AT X

CENTERLINE 00 AT X =

CENTERLINE 00 AT X =

CENTERLINE IS AT X =

CENTERLINE IS AT X =

0.0O000

0. 00000

0.O00000

0.00000

0. 00000

Y = 0.00000

Y 0.00000

Y = 0.00000

Y =0.00000

Y = 0.00000

UNIT 45 ...

3.38 IN WIDTH / 0.28 IN THICKNESS DIVIDER CENTER STACK

1 CUBOID 2 1 +X = 4.2926 -X =-4.2926 +Y = 0.71120

UNIT 40 ..

3.38 IN MIDTN / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK

1 CUBOID 2 1 +X = 4.2928 -X = -4.2926 +Y = 0.60980

-Y= 0.00000 +Z = 36.703 -1 = -36.703

-Y= 0.00000 +Z = 36.703 -z = -36.703

UNIT 50 ...

TRIGA FUEL ELEMENTS IN TOP OF 3.39 IN X 3.38 IN OPENING

1 CUHOID 12 1 +X = 4.2926 -X =-4.2926

HOLE NUMBER 11 AT X = 1.8772 Y = 2.4154

HOLE NIUMBER 12 AT X = -1.8772 Y = 2.4154

HOLE NUNSER 03 AT X -1.6772 Y - -1.3389

+Y= 4.2926

Z = 0.00000

0 = 0.00000

0 = 0.00000

-Y =-4.2926

IS UNIT NUMOBER

TS UNIT NUMBER

IS UNIT NUMBER

+1 36.703

41

40

41

-Z - -36.703

HOLE NUMBSER 14 AT X = 1.8772 Y - -1.3389 1 = 0.00000 IS UNIT NUMBER 41
TRIGA - PROF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
HUM IDREGION

UNIT 50 -

TRIGA FUEL ELEMENTS

I CUBOID

HOLE NUMBER

HOLE NUMBER

IN BOTTOM OF 3.38 ON X 3.38 IN OPENING

12 1 +X = 4.2920 -X = -4.2926

15 AT X = 1.6772 Y = -2.4154

16 AT X = -1.8772 Y = -2.4154

+Y - 4.2929

O = 0.00000

Z = 0.00000

-y = -4.2928 +1 = 36.703 -Z = -36.703

IS UNIT NUMBER 41

IS UNIT NUMBER 410
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HOLE NUMBER 17 AT X = -1.9772 Y = 1.3389 Z= 0.00000 IS UNIT NUMBER 41

HOLE NUMBER 18 AT X = 1.8772 Y = 1.3380 5 0.00000 IS UNIT NUMBER 41

UNIT 52

TRIGA FUEL ELEMENTS IN BOTTOM RIGHT OF 3.38 IN X 3.38 IN OPENING

1 CUBOID 12 1 +X = 4.2926 -X = -4.2926 +y = 4.2926 -Y = -4.2926 tZ - 26.703 -Z = -36.703

MOLE NUMBER 19 AT X = 2.4154 Y = -2.4154 1 = 0.00000 ES UNIT NUMBER 41

NOLE NUMBER 20 AT X = 2.4154 Y = 1.3389 Z = 0.00000 IS UNIT NUMBER 41

MOLE NUMBER 21 AT X - -1.3389 Y = -2.4154 Z = 0.00000 OS UNIT NUM4BER 41

MOLE NUMBER 22 AT X = -1.3389 Y = 1.3399 Z = 0.00000 IS UNIT NUM4BER 41

UNIT 53

TRIGA FUEL ELEMENTS IN TOP RIGHT OF 3.39 IN X 3.39 IN OPENING

1 CUBOID 12 1 +X =4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 36.703 -z = -36.703

MOLE NUMBER 23 AT X = 2.4154 Y =2.4154 Z = 0.00000 00 UNIT NUMBER 41

MOLE NUMBER 24 AT X = 2.4104 Y = -1.3289 Z = 0.00000 IS UNIT NUSOER 41

HOLE NUMBER 20 AT X = -1.3389 Y =2.4154 Z - 0.00000 00 UNIT NUMBER 41

MOLE NUMBER 26 AT X = -1.3399 Y = -1.3389 Z = 0.00000 IS UNIT NUMBER 41
TROGA - PREP. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUN ED

UNIT 54

TR0GA FUEL ELEMENTS IN BOTTOM LEFT OF 3.39 IN X 3.36 IN OPENING

1 CUBOID 12 1 +X - 4.2926 -X - -4.2926 +Y = 4.2926 -Y =-4.2929 +Z = 36.703 -Z = -36.703

MOLE NUMBER 27 AT X = -2.4154 Y = -2.4154 5 = 0.00000 00 UNIT NUMBER 41

MOLE NUM4BER 29 AT X = -2.4154 Y - 1.3369 Z = 0.00000 IS UNIT NUMBER 41

MULE NUMBER 29 AT X - 1.3389 Y =-2.4154 Z = 0.00000 IS UNIT NUMBER 41

MOLE NUMBER 30 AT X = 1.3399 Y = 1.3389 5 = 0.00000 IS UNIT NUMBER 41

UNIT 55

TREGA FUEL ELEMENTS IN TOP LEFT OF 3.36 IN X 3.36 IN OPENING

1 CUBOID 12 1 +X = 4.2926 -X - -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 36.703 -z = -36.703

MOLE NUMBER 31 AT X = -2.4154 Y = 2.4104 £ = 0.00000 IS UNIT NUMBER 41

MOLE NUMBER 32 AT X = -2.4154 1 = -1.3399 1 0.00000 IS UNIT NUMBER 41

MOLE NUMBER 33 AT X = 1.3369 Y = 2.4104 1 0.00000 IS UNIT NUMBER 41

MOLE NUMBER 34 AT X =1.3369 Y = -1.3369 5 = 0.00000 IS UNIT NUMBER 41

UNIT 56

TRIGA BASKET 3.39 IN X 3.39 ON CENTER OPENING

1 CUBOID 12 1 +X0 = 4.2926 -X = -4.2929 +Y = 4.2926 -Y = -4.2926 +Z = 36.703 -Z = -36.703

UNIT 60 EXTERNAL TO LATTICE 11 ...

CENTER COLUMN OF TMREE OPENINGS W/ 0.29 IN PLATE

1 ARRAy NUMBER 11 +iX 4.2926 -X = -4.2926 +Y = 13.599 -Y = -13.599 +Z1 36.703 -Z = -36.703

2 CUBOID 2 1 +iX - 5.0036 -X = -0.0039 +Y = 14.300 -Y = -14.300 +0 = 36.703 -Z - -36.703

UNIT 61 EXTERNAL TO LATTICE 12 ...

LEFT OUTSIDE COLUW6 OF TNO OPENINGS W/ 0.12 IN PLATE

1 ARRAY NUMBER 12 +XM = 4.2926 -X = -4.2926 +Y = 6.6900 -Y = -9.9900 +Z = 36.703 -1 = -36.703

2 CUBOOD 2 1 +X = 4.2926 -X = -4.5974 +Y1 9.1949 -Y - -9.1949 +Z = 36.703 -I = -36.703
TBIGA - PREP. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

REGION MUM ID

UNIT 62 EXTERNAL TO LATTICE 13 ...

RIGHT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN PLATE
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1 ARRAY NUMBER 13 +X = 4.2926 -X = -4.2926 +Y = 8.6900 -Y = -8.8900 +0 = 36.703 -Z = -36.703

2 CUBOID 2 1 +X = 4.5974 -x = -4.2926 +Y =9.1948 -Y = -9.1948 +Z = 36.703 -Z = -36.703

... UNIT 70

NAC-LHT TR00A BASKET

1 CYLINDER 12 1

HOLE NUMBER 35

HOLE NUMBER 36

HOLE NUMBER 37

2 CYLINDER 2 1

3 CYLINDER 6 1

4 CYLINDER 2 1

5 CYLINDER 7 1

6 CYLINDER 2 1

7 CUBOID 8 1

RADIUS = 17.100

AT X = 0.00000

AT X =-9.2974

AT X = 9.2974

RADIUS = 18.910

RADIUS = 33.465

RADIUS = 36.519

RADIUS = 49.223

RADIUS = 49.822

+X= 49.822

+0 = 36.703

Y = 0.00000

Y = 0.00000

Y =0.00000

+Z0 37.338

+0 = 37.338

+Z= 37.338

+0 = 37.338

+0 = 37.338

-X = -49.622

-Z = -36.703

Z = 0.00000

O = 0.00000

Z 0.00000

-Z = -37.338

-l = -37.336

-z = -37.338

-Z -37.338

-E = -37.336

+Y = 49.822

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER 60

IS UNIT NUMBER 51

IS UNIT NUJMBER 62

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X =0.00000

CENTERLINE IS AT X =0.00000

-Y = -49.822 +0 = 37.336

Y = 0.00000

yI =

0. 00000

0. 00000

0. 00000

0.00000

0.00000

-37. 338

UNIT 80 ...

SIMPLIFIED LID STRUCTURE NAC-LWT

1 CYLINDER 2 1 RADIUS = 36.519

2 CYLINDER 8 1 RADIUS = 49.822

+Z = 14.135 -I = -14.135 CENTERLINE IS AT X = 0.00000

+0 = 14.135 -Z = -14.135 CENTERLINE IS AT X = 0.00000

Y = 0.00000

Y = 0.00000

-Z = -14.1353 CUBOID 8 1 +X = 49.822 -X= -49.822 +Y = 49.022 -Y = -49.622 +Z0 14.130
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
HUM IDREGION

UNIT 81 -

SIMPLIFIED CASE BOTTOM STRUCTUNE NAC-LWT

1 CYLINDER 6 1 RADIUS = 26.353

2 CYLINDER 2 1 RADIUS = 36.619

3 CYLINDER 9 1 RADIUS =49.822

4 CUBOID 6 1 +X = 49.822

+0 =

+Z =

+0 =

-X =

3. 8100

13.970

13.970

-49.822

-0 = -3.8100

-Z -12.700

-l -12.700

+Y= 49.822

CENTERLINE IS AT X = 0.00000

CENTERLONE IS AT X =0.00000

CENTEBLINE IS AT E 0.00000

-Y = -49.822 +0 = 13.970

Y

Y

Y

-Z

0.00000

0.00000

0.00000

-12.700

************ GLOBAL* ************
... UNIT 82 EXTERNAL TO LATTICE 20

STACK OF S BASKETS IN CASK

1 ARRAY NUMBER 20 +X1 = 49.622 -X -48.622 +Y 49.822 -Y = -40.622 +0 = 225.31
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER +- TOLERANCE

UNIT ORIENTATION DESCRIPTION FOR ARRAy 1

0 LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT V RON 1 TO 5 BOTTOM TO TOP

11

5

16

5

10

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

0 LATER 1, E COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

12

6

13

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

0 LAYER 1, 2< COLUMN 1 TO 1 LEFT TO ROGHT Y RON 1 TO 3 BOTTOM TO TOP

14

0

15

UNIT ORIENTATION DESCRIPTION FOR ARRAY 11

-Z = -221.30
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I LAYER 1, X4 COLUMN 1 TO 1 LEFT TO RIGHT Y RON 1 TO 5 BOTTOM TO TOP

51

45

56

45

55

UNIT ORIENTATION DESCRIPTION FOR ARRAY 12

Z LAYER 1, 14 COLUI'0 1 TO 1 LEFT TO RIGHT Y RUM 1 TO 3 BUTTON TO TOP

52

46

53
TRIGA - PREF. FLUID CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

UNIT ORIENTATION DESCRIPTION FOR ARRAY 13

Z LAYER 1, 14 COLUMN 1 TO 1 LEFT TO RIGHT Y RUM 1 TO 3 BOTTOM TO TOP

54

46

05

UNIT ORIENTATION DESCRIPTION FOR ARRAY 20

1 LAYER 1, 14 COLUMN 1 TO 1 LEFT TO RIGHT Y RUM 1 TO 1 BOTTOM TO TOP

61
I LAYER 2, 14 COLUMN 1 TO 1 LEFT TO RIGHT Y RUN 1 TO 1 BOTTOM TO TOP

30
1 LAYER 3, 14 COLUMN 1 TO 1 LEFT TO RIGHT Y RUM 1 TO 1 BOTTOM TO TOP

70
Z LAYER 4, 14 COLUMN 1 TO 1 LEFT TO RIGHT Y HUM 1 TO 1 BOTTOM TO TOP

70
I LAYER 5, 14 COLUMN 1 TO 1 LEFT TO RIGHT Y RUM 1 TO 1 BOTTOM TO TOP

70
1 LAYER 6, 14 COLUMNl 1 TO 1 LEFT TO RIGHT Y RUM 1 TU 1 BUTTON TU TOP

30
Z LAYER 7, 14 COLUMN 1 TO 1 LEFT TO RIGHT Y RUM 1 TO 1 BOTTOM TO TOP

80
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

0

GEOMETRY

UNIT

1

5

REGION

1

RI

7 1
2
3

10 1

11 1

12 1

13 5

14 1

15 1

16 1

SURROUNDING GEOMETRY

20 1
2

SURROUNDING GEOMETRY

21 1
2

SURROUNDING GEOMETRY

22 1
2

EGION VOLUME

1 3.04527E+53 UM**3

2 .5.4003E+02 CM**3

3 4.32002E+02 CM**3

4 2.52441E-01 CM'*3
5 4.63830E+02 UM'*3
6 B.03001E±52 CM**3

7 1.61160E+03 CM**3

B 1.61160E+53 UM**3

9 1.61165E+03 CN**3

15 1.61160E+0-3 CM**3

11 1.61160E+03 CM4**3

12 1.61160E+03 CM'*3

13 6.08403E+03 UM**3

VOLUMES - GEOMETRY REGION

14 1.B2601E-+04 CM4**3
15 4.36604E+03 CM**3

VOLUMES - GEOMETRY REGION

16 1.26001E+54 CM**3
17 8.94060E+52 CM**3

VOLUMES - GEOMETRY REGION

16 1.260011E+04 CM**3
19 8.94680E+02 CM**3

CUMULATIVE
VOLUME

3.504527E+03 CM**3

5. 04003E+02 CN**3

4. 32002E+02 CM**3

3. 045521+03 CN**3
3.509351+03 CM**3
4. 47243E+03 CM**3

6.08403E+03 CM**3

6.508403E+03 CM**3

6. 08403E+03 CM**3

6.508403E+03 CM**3

6. 08413E+03 CM*
4

3

6. 004031+03 CM**3

6. 084031+03 CM**3

14 IS AN ARRAy pLACEMENT BOUNDARY REGION

1.B92601E+04 CM**3
2. 362611+04 CM**3

16 IS AR ARRAY FLACENENT BOUNDARY REGION

1.26001E+04 CM**3
1.34948E+04 OM**3

lB IS AN ARRAY PLACEMENT BOUNDARy REGION

1. 26001E+0G4 CM*'3
1.349481+04 CM**3
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30 1 20
2 21
3 22
4 23
5 24
6 25
7 26

41 1 27
2 29
3 29
4 30
5 31

45 1 32

46 1 33

50 1 34

51 1 35

02 1 36

03 1 37

54 1 39

55 1 39

56 1 40

SURROUNDING GEOMETRY VOLUMES -

60 1 41
2 42

SURROUNDING GEOMETRY VOLUMES -

61 1 43
2 44

SURROUNDING GEOMETRY VOLUMES -

62 1 45
2 46

70 1 47
2 46
3 49
4 50
5 51
6 02
7 53

90 1 54
2 55
3 56

91 1 57
2 58
3 59
4 60

SURROUNDING GEOMETRY VOLUMES -

62 1 91

2.52129E+04 CM*3
1.83375E+04 CM**3
2.007280+05 034**3
5.62664E+04 CM**3
2.869310+05 CM**3
1.56332E+04 CM**3
1.706020+05 CM**3

9.77696E+00 C14**3
3.97746E+02 CM**3
1.912700+02 Q4**3
3.52668Et01 CM**3
1.995101+02 CM**3

4.482S2E+t02 Q4**3

3.84173E+02 CM**3

2.160190+03 CM**3

2.16019E+03 CM**3

2.16019E+03 UM**3

2.16019E+03 C4**3

2.16019E+03 C94**3

2.16019E+03 UM**3

5.41044E+03 CM
tt
3

GEOMETRY REGION

1.712770+04 UM**3
3.96265E+03 CM**3

GEOMETRY REGION

1.12550E+54 CM
tt
3

7.956250+02 C54**3

GEOMETRY REGION

1.120550E+04 UM**3
7.956250+02 CM**3

2.24215E+04 CM**3
1.646020+04 UM**3
1.78831E+05 CM**3
5.01461E+G4 UM**3
2.555450+GS C14*3
1.39278E+04 UM**3
1.59118E+05 UM**3

1.184440+05 CM**3
1.02013E+05 UM**3
6.02374E±04 UM**3

1.662450+04 CM**3
9.57276E+04 CM**3
9.562570+04 CM**3
5.692780+04 UM**3

GEOMETRY REGION

4.434360+06 CM**3

7.582860+04 CM**3
9.416600+04 CM4**3
2.949940+05 CM**3
3.511610+05 CM**3
6.380110+05 CM**3
6.536450+05 CM**3
6.322460+05 CM**3

9.77686E+00 CM**3
3.97523E+02 CM**3
5.787930+02 CM**3
6.140600+02 CM**3
6.12561E+02 CM**3

4.492020+02 CM**3

3.841730+03 CM**3

5.410440+03 CM**3

5.410440+03 CM**3

5.410440+03 CM**3

5.410440+03 CM**3

5.410440+03 CM**3

5.410440+03 CM**3

5.410440+03 CM**3

41 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.712770+04 CM**3
2.101040+04 CM**3

43 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.1205000+04 CM**3
1.200070+04 CM**3

45 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.120500+04 CM**3
1.200070+04 CM**3

6.743320+04 CM**3
8.389340+04 CM**3
2.627240+05 CM**3
3.129700+09 CM**3
5.664100+05 CM**3
5.923380+05 CM**3
7.414560+05 CM**3

1.184440+05 CM**3
3.204560+05 CM**3
2.906940+05 UM**3

1.662450+04 CM
t

*3
1.123520+05 CM**3
2.079780+05 CM**3
2.949060+05 CM**3

61 IS AN ARRAY PLACEMENT BOUNDARy REGION

4.434360+06 CM**3

UNIT USES REGION

1 12 1

5 4 1

6 4 1

7 12 1
2
3

10 2 1

Ii 2 1

12 2 1

13 3 1

14 2 1

15 2 1

16 2 1

20 2 1
2

21 2 1
2

22 2 1

MIXTURE

1

2

2

12
2

12

12

12

12

12

12

12

12

TOTAL VOLUME

3.654320+04 CM**3

2.016010+03 CM**3

1.729010+03 CM**3

3.029300+00 CM±*3
5.565960+03 CM**3
1.155700+04 CM**3

3.223210+03 CM**3

3.323210+03 CM**3

3.223210±03 CM**3

3.223210+03 CM**3

3.223210+03 CM**3

3.223210+03 CM**3

1.210910+04 CM**3

3.95202E+04 CM**3
9.732070+03 CM**3

2.520101+04 CM**3
1.78936E+03 CM**3

2.520010+04 CM**3
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22

30 2 1 12
2 2
3 6
4 2
5 7
6 2
7 8

41 72 1 4
2 10
3 5
4 2
5 11

45 6 12

46 6 12

50 3 1 12

51 3 1 12

12 3 1 12

53 3 1 12

54 3 1 12

55 3 1 12

56 3 1 12

60 3 1

262

610 1 1
2 2

62 36
2 2

2 2
3 6

4 2
5 7

801 1 2

2 2
3 8
4 8

62 1 1

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 3.654320+04 CM**3
2 0681863E+05 CM*"3
4 7.03934E+02 CM**3
5 1.305150+04 CM**3
6 5.545720+05 CM**3
7 1.34026E+06 CM*"3
6 1.14926E+06 CM''3
10 2.79177E+04 CM**3
1i 1.42921E+04 CM**3
12 2.15672E+05 CM**3

1.78936E+03 CM**3

6.04259E+04 CM4**3
3.66750E+04 CM**3
4.014566E+05 CM**3
1.125730+05 CM**3
5.736610+01 CM**3
3.126640+04 CM**3
3.57203E+06 CM**3

7.039340+02 CM**3
2.791770+04 CM**3
1.305150+04 CM**3
2.539210+03 CM**3
0.426210±04 CM**3

2.689210+03 CM**3

2.30604E+03 CM**3

6.460560+03 CM**3

6.460560+03 CM**3

6.460660+03 CM**3

6.480560+03 CM**3

6.480580+03 CM**3

6.46860±8E03 CM**3

1.623130+04 CM**3

5.136320+04 CM**3
1.164750+04 CM**3

3.361510+04 CM**3
2.386666+03 CM**3

3.361510+04 CM**3
2.366660+03 CM**3

6.726440±04 CM**3
4.93606E+04 CM**3
5.364920+05 CM**3
1.504360+05 CM*'3
7.666200+55 CM**3
4.176330+04 CM**3
4.773530+05 CM**3

1.164440±05 CM**3
1.020130+05 CM*"3
6.023740+04 CM**3

1.66246E+04 CM**3
9.572700+04 CM**3
9.56257E+04 CM**3
5.662760+04 CM**3

4.434300+06 CM**3

MASS(S)
8.132270+04
5.400360+06
4.566530+03
2.74 063E+04
1.002670+07
1.337830-14
1.147160-14
1.624310+05
3.616170+04
2.154780-15

*** ~BIASING INFORMATION**

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

..... 0 00.0 WERE USES IN MONO-V BEFORE TRACRINGS ....

..... 0.01163 MINUTES MERE USES FROCESSING DATA . ....

VOLUME FRACTION OF FISSOLE MATERIAL IN TOE CORE= 1.45367E-02

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 4.962210+01 -X=-4.98221E+01 +Y= 4.98221E+01 -Y--4 002210+01 +Z= 2.253060+02 -l=-2.213000+02

THE FLAG TO START NEUTRONS OW THE REFLECTOR WAS TURNED OFF

1.31200 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 1.32207 MINUTES.

S
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TRIGA - PREP. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

NERO MESSAGE NUMBER KS-ill MANNING .. .. ONLY 872 INDEPENDENT FISSION POINTS WERE GENERATED
1 8.86571K-Il .134833E+0I L.OO0OIE+I0 l.I0000E+00 I.00000E+00 0.00000E+00

KENO MESSAGE NUMBER KS-ill WARNING. .... ONLY 895 INDEPENDENT FISSION POINTS WERE GENERATED
2 8.96575E-IL .137500E+0I 1.I00O0K+00 0.000O0E+I0 I.0G0I0E+I0 0.0I0IIK+0I
I 9.46605E-IL .139987E+II 9.46695E-01 0.III00E+I0 0.0O000E+00 0.I0000E+9I
I 9.05069E-01 l.42717E+00 9.25837E-01 2.07681E-02 0.00000E+I0 0.00000E+00
5 8.93514K-I1 L.45367E+00 9.15062E-91 l.61201E-12 0.0O000E+00 0.00I00E+00
6 8.87426E-01 l.48117E+00 9.08153E-I1 l1.3291E-02 I.00000E+II 0.00000E+0I
7 9.05121E-01 l.50581E+00 9.07547E-01 .110424E-02 I.IOIOGE+00 0.I0000E+I0
8 9.14181E-IL 1.SI333E+II 9.08688E-01 8.52102K-I3 I.II000E+Il 0.IIO00E+I0
9 9.27548E-I1 1.55900E+I0 9.11380E-01 7.689185-Il 0.I00050+I0 0.I0000E+00

10 9.33538K-IL l.58613E+00 9.14150E-Il 7.21207E-I3 I.I09000+90 I.I0000E+l0
11 8.75479K-IL l.6l30OE+II 9.098S3E-I1 7.67580E-03 I.000O0E+I0 I.009000E+I0
12 8.89903E-Il 1.61951E+0O 9.17858E-01 7.14943E-03 I.0000IE+GI I.III0OE+I0
11 9.00119K-IL 1.66417E+00 9.07826E-01 6.47105E-03 I.I0000E+II I.IOIIOE+00

14 8.99111K-IL 1.69067E+00 9.16934E-01 5.94772E-03 0.I000GE+II 0.I0000E+I0
15 8.67635K-IL 1.718175+10 9.03911E-01 6.25169E-03 0.00010E+01 0.I0000E+I0
16 8.18474K-IL 1.741815+99 9.14951E-IL 5.87977E-03 0.0000IE+00 I.00000E+00
17 9.18015E-Il 1.76950E+09 9.55822K-I1 5.54263K-I3 I.IIIIIK+II I.I0000E+00
18 9.55121K-IL 1.78601E+09 9.08913K-IL 6.03113E-Il 0.IIIOOK+II I.00000E+I0
19 8.27495K-IL l.82167E+00 9.09997K-Il 5.76989K-Il 0.0I0000E+00 0.I0000E+II
20 9.11119K-IL 1.847115+91 9.10171K-IL 5.44261E-03 0.010005+00 0.100050+11
21 8.81728K-IL 1.873815+19 9.08779K-IL 5.11110K-Il 0.I0000E+II 1.100000E+10
22 9.21651K-Il 1.801115+11 9.49522K-IL 5.11368K-Il 0.II00IE+II 0.101150+11
21 8.81711K-IL 1.928815+99 9.08198K-Il 5.04112K-Il 0.0101000+00 0.10000E+1
24 9.28019K-Il 1.951533+00 9.09909K-IL 4.87445K-0l 0.010105+00 0.11100E+11
25 9.26188K-0L 1.98167E+00 9.09751E-01 4.71691K-Il 0.001050+01 0.II000E+00

26 9.41176K-0L 2.010175+90 9.1L015E-01 4.68917K-Il 0.0101005+00 0.I000E+00
27 9.06228K-Il 2.02767E+00 9.10821K-IL 4.50177K-Il 0.IIIIIK+00 0.I00I0E+00
28 9.22117K-Il 2.06417K+II 9.11259K-Il 4.14699K-Il 0.00000E+0I 0.I000OE+II
29 9.11598K-IL 2.08981K+Il 9.12186K-I1 4.26194K-0l 0.I00000+00 1.901000+01
10 9.09525K-IL 2.L1550E+00 9.11994K-Il 4.109855-03 0.0101050+00 0.90000+00
31 9.11245K-IL 2.14210E+10 9.12658E-Il 4.02077K-Il 0.001050+00 0.l0IlK0+00
12 8.68747K-IL 2.17050E+00 9.11195K-Il 4.15106E-0l 0.0000OE+00 0.010000E+00
11 8.96691K-IL 2.197005+11 9.10727K-IL 4.04209E-03 0.01111E+00 0.10000E+00
14 8.61089K-IL 2.22459E+11 9.08218K-0l 4.18740K-03 0.101100+01 0.80000E+00
15 9.21551K-Il 2.251095+00 9.09581K-0l 4.07298K-Il 0.01000E+00 0.909150+11

16 8.81111K-Il 2.27750E+09 9.08714K-Il 4.04530E-03 0.00000E+00 0.901100+00
17 8.68819K-IL 2.30500E+00 9.07575K-IL 4.18990K-03 0.01000E+00 1.01000E+00
18 9.81777K-Il 2.32967E+00 8.09616K-IL 4.47711K-Il 0.00000E+00 0.90000E+10
19 9.02998K-IL 2.35631E+II 9.09456K-IL 4.35811K-I3 0.00000E+00 0.00010E+00
40 9.21249K-Il 2.38367E+00 9.09767K-IL 4.25141K-Il 0.010100+01 0.00000E+00
41 8.98955K-IL 2.40931E+00 9.09490K-IL 4.15219K-Il 0.010105+00 0.91000E+01
42 9.16142K-Il 2.435815+00 9.09661K-IL 4.05168K-Il 0.010000+00 0.000005+00
41 8.94618K-IL 2.46250E+11 9.09294K-Il 1.96765K-I3 0.00000E+10 0.010000+00
44 9.19541K-Il 2.489815+10 9.09518K-IL 1.87971K-Il 0.I0000E+00 0.01000E+00
45 9.10118K-Il 2.516505+00 9.09557E-01 1.78845K-Il 0.010000E+10 0.l01000+00
46 9.27412K-Il 2.541815+00 9.99961K-Il 1.72158K-Il 0.00000E+00 0.IIOIOE+00

47 9.54918K-IL 2.569595+09 8.10962K-Il 1.77462K-Il 0.010050+01 0.I01000+I0
48 9.21564K-Il 2.596175+09 9.11191K-Il 1.69884K-Il 0.010050+00 0.900150+00
49 9.21195K-Il 2.622675+00 9.11406K-IL 1.62554K-Il 0.101000+00 0.900000+00
50 9.17919K-Il 2.64833E+0I 9.11958K-Il 3.59199K-Il 0.010050+00 0.0100005+00
51 8.44721K-Il 2.674815+00 8.12627K-Il 3.58090E-I3 0.O0I00E+l0 0.S00I00+00
52 9.41195K-Il 2.70050+00 9.11242K-IL 3.56210E-0l 0.010000+00 0.001050+00
51 9.11419K-Il 2.726175+00 9.11049K-IL 1.49688K-Il 1.010005E+00 0.100005+00
54 9.79175K-Il 2.7S167E+01 9.14119K-Il 1.65651K-Il I.00000E+00 0.900005+00
55 8.69570K-Il 2.779175+00 9.11475K-Il 1.68489K-Il 0.010000E+00 0.01000E+01
56 8.82251K-Il 2.80567E+00 9.12997K-Il 1.66195K-Il 0.01010+00 0.010000E+00
57 9.29974K-Il 2.931115+00 9.131109K-Il 3.61152E-I3 0.OO0O0E±I0 0.100005+00
58 9.19141K-Il 2.8S783E+00 9.11295K-Il 2.54122K-Il 0.001000E+00 0.10000+00
59 8.95242K-Il 2.884S5E+00 9.12978K-Il 1.49489K-I3 0.1000005+00 0.101005+01
60 8.91794K-IL 2.91100E+00 8.12648K-IL 3.45000E-Il 1.00000E+10 0.1010005+0
61 9.11418K-Il 2.917515+00 9.12661K-Il 1.19114K-Il I.00000E+lI 0.010005+01
62 9.12754K-IL 2.964175+00 9.12996K-IL 1.15082K-Il 0.IO000E+00 0.I01000+II
61 9.235925-01 2.989675+00 9.11169K-Il 1.30011-I3 0.00000E+I0 0.I0000E+00
14 9.12151K-Il 1.017175+00 9.13151E-Il 3.24640K-Il 0.00000E+00 0.00000E+00
65 8.71464K-Il 1.041875+00 9.12521K-Il 1.25597K-Il I.00000E±I0 0.900005+00
66 9.17888K-Il 3.07033E+l0 9.12605E-0l 1.29579K-Il 0.00000E+00 I.00000E+00
67 9.131165-01 1.09683E+10 8.12611K-Il 3.15610E-03 I.IOI00E+00 9.901050+09
68 8.41411K-Il 1.122505+00 9.11015K-Il 1.11616K-Il I.II0O0E+00 0.010000E+0
69 9.45418K-Il 1.148175+00 9.11518K-Il 1.12475K-Il 1.100010+00 0.100000+00
70 9.46323E-01 1.171675+10 9.14000E-Il 1.51797K-Il 0.010000+10 0.01000E+00
71 8.77874K-IL 1.20033E+00 9.11477K-Il 1.11674K-Il 0.000I-i00EI I.00000E+00
72 8.92626K-Il 3.22767K+I0 9.11179K-Il 1.08610K-Il 0.100150+00 1.1010000+1
71 9.21171K-IL 3.2S333E+00 9.11277K-Il 1.04412K-Il 1.10001E+11 I.00000E+II
74 9.25719K-IL 3.281050+10 9.13451K-Il 3.00650K-Il 1.100005+10 0.00000E+00
75 8.96811K-Il 3.115505+00 9.11222K-Il 2.97179K-Il 0.001005E+00 0.11000E+00
76 9.11798KE-IL 3.332175+11 9.11595K-Il 2.93610E-03 0.O000I0E+00 0.I000OE+l0
77 8.98111K-Il 1.358675+00 9.12895K-Il 2.90157K-Il 0.000005+00 0.00000E+00
78 9.11517K-Il 1.185175+09 9.12864K-Il 2.86527K-Il 0.00000E+01 0.I0000E+00
79 9.14119K-IL 1.41181E+00 9.12881K-Il 2.92788K-Il 0.01011500E 0.010050+00
80 9.21515K-Il 3.43731E+00 9.12891KE-Il 2.79158K-Il 0.001050+00 0.1100050+00
81 8.664825-01 1.46400E+00 8.12414K-Il 2.82013E-0l 0.000015+00 0.010050+00
82 9.07977K-Il 1.48915E+00 9.12149K-Il 2.70523E-03 0.00000E+00 0.110000+00
81 9.29570K-Il 3.51517E+I0 9.12560E-0l 2.75883E-03 0.00000E+00 0.00000E+00
84 8.91949K-Il 3.S4167E+00 9.12309K-0l 2.73655E-03 0.100000+00 0.00000E+00
85 9.18112K-Il 1.567115+00 9.12258E-Il 2.70385E-03 0.100050+00 0.000005+01
88 9.12694K-Il 3.S9lI0E+00 9.12502K-Il 2.68252K-Il 0.l00000+II 1.100100+01
87 8.81980E-01 1.62050s+GI 9.12141K-Il 2.67499K-Il I.II0000E+OI 1.011115+01
89 8.89171E-01 1.64710E+00 9.11876E-01 2.657165-01 0.100100+10 1.100000E+00
89 9.17104E-Il 3.672675+00 9.121685-01 2.642655-Il 0.IIO00K+00 1.10100+100
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90
91
92
93
94
95
96
97
99
99

100
101
102
103
104
105
109
107
109
109
110
iii
112
113
114
115
116
117
119
119
129
121
122
123
124
129
126
127
129
129
130
031
132
133
134
139

9.86836E-01
9.991999-01
9.187439-01
9.792359-01
9.009949-01
9.02452E-01
9.382399-01
9.91607E-01
9.14741E-01
8.694929-01
9.42607E-01
9. 18963E-01
9. 1102 1E-01
9.31676E-01
9.31197E-01
9.12106E-01
9.14433E-01
9.97115E-01
9.295999-01
9.965949-01
9.439799-01
8. 7053539-01
9.94002E-01
9.4 73219-01
9.31552E-01
9. 8503 69-01
9.391299-01
9.077759-01
9.203629-01
9.87089E-01
9.39109E-01
9. 331980E-01
9.992529-01
9.04215E-01
9.114419-01
9.37 697E-01
9.12957E-01
9.267169-01
9.144919-01
9.17151E-01
9.201229-01
9.54932E-01
9. 157049-01
9.897318E-01
9.15454E-01
9. 66966E-01

3.700179+00 9.119909-01 2.62826E-03
3.725679+00 9.11737E-01 2.602479-03
3.79233E+00 9.118159-01 2.57456E-03
3.77967E+00 9.125569-01 2.65172E-03
3.90633E+00 9.12431E-01 2.62574E-03
3.93200E+00 9.123239-01 2.59957E-03
3.959339+00 9.12599E-01 2.50650E-03
3.06600E+00 9.12378E-01 2.569659-03
3.91250E+00 9.124039-01 2.54188E-03
3.940009+00 9.11960E-01 2.554159-03
3.96650E+00 9.122739-01 2.547239-03
3.99217E+00 9.12340E-01 2.522279-03
4.01950E+00 9.12327E-01 2.49696E-03
4.04617E+00 9.12519E-01 2.47952E-03
4.071939+00 9.12702E-01 2.46190E-03
4.09933E+00 9.12696E-01 2.43789E-03
4.125839+00 9.12713E-01 2.414399-03
4.15233E+F00 9.12564E-01 2.39590E-03
4.17900E+00 9.127259-01 2.379629-03
4.20533E+00 9.12574E-01 2.36110E-03
4.23200E+00 9.129659-01 2.35714E-03
4.26033E+00 9.125219-01 2.36064E-03
4.28783E+00 9.123529-01 2.345139-03
4.313509+00 9.126679-01 2.34516E-03
4.33900E+00 9.129369-01 2.330249-03
4.36650E+00 9.12590E-01 2.32259E-03
4.392179+00 9.12823E-01 2.313979-03
4.41867E+00 9.127799-01 2.29408E-03
4.44433E+00 9.128449-01 2.27515E-03
4.47093E+00 9.126249-91 2.266349-03
4.496509+00 9.12849E-01 2.258239-03
4.52300E+00 9.13019E-01 2.24568E-03
4.54967E+00 9.129969-01 2.230299-03
4.576179+00 9.12825E-01 2.212949-03
4.60193E+00 9.129139-01 2.19476E-03
4.62750E+00 9.130159-01 2.196229-03
4.65400E+00 9.130149-01 2.169519-03
4.679679+00 9.131249-01 2.1538999-03
4.706179+00 9.131359-01 2.13675E-03
4.731939+00 9.131669-01 2.120109-03
4.757339+00 9.13221E-01 2.104179-03
4.78400E+00 9.135449-01 2.112699-03
4.910509+00 9.135619-01 2.096449-03
4.839839+00 9.13360E-01 2.099999-03
4.965509+00 9.13376E-01 2.07416E-03
4.892009+00 9.130259-01 2.09825E-03

0,000009+00 0.000009+00
0.000009+00 0.00000E+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.00000E+00
0.000009+00 0.000009+00
0.00000E+00 0,00000E+00
0.000009+00 0.000009+00
0.00000E+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.00000E+00 0.00000E+00
0.000009+00 0.00000E+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.00000E+00 0.000009+00
0.000009+00 0.00000E+00
0.000009+00 0.00000E+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.000009+00
0.000009+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000009+00 0.000009+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000009+00
0.000009+00 0.000009+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000009+00 0.000009+00
0.000009+00 0.00000E+00
0.00000E+00 0.000009+00
0.00000E+00 0.000009+00
0.00000E+00 0.000009+00

KENO ME9S0AGE NUMB4ER K5-132 WAR4NING . ... ONLY 992 INDEPENDENT FISSION POINTS WERE GENERATED
136 9.899659-01 4.918509+00 9.128459-01 2.080439-03 0.00000E+00 0.000009+00

137
138
139
140
141
142
143
144
145
146
147
149
149
150
151
152
153
154
155
156
157
159
109
160
161
162
163
164
165
166
167
169
169
170
171
172
173
174
175
176
177
179
179
180
191
182
193

8.961419-01 4.945009+00 9.12721E-01
9.07659E-01 4.97167E+00 9.126849-01
9.314309-01 4.99633E+00 9.129219-01
9.099909-01 5.022939+00 9.12799E-01
9.91672E-01 5.049509+00 9.12647E-01
9.51248E-01 5.075009+00 9.12923E-01
9.015269-01 5.10350E+00 9.129429-01
9.328899E-01 5.129009+00 9.129839-01
8.963099-01 5.15567E+00 9.128679-01
9.940939-01 5.182179+00 9.127429-01
9.340259-01 5.209679+00 9.128999-01
9.40990E-01 5.234339+00 9.13091E-01
9.235859-01 5.26083E+00 9.131539-01
9.194239-01 5.286509+00 9.131959-01
9.474829-01 5.312179+00 9.13425E-01
9.09613E-01 5.337839+00 9.13393E-01
9.953319-01 5.365339+00 9.13274E-01
9.444449-01 5.391839+00 9.134799-01
9.93390E-01 5.41933E+00 9.13347E-01
8.920579-01 5.444839+00 9.132099-01
9.032519-01 5.472339+00 9.13145E-01
9.97884E-01 5.499939+00 9.13047E-01
8.649009-01 5.52633E+00 - 9.127409-01
8.97223E-01 5.553939+00 9.12642E-01
9.19827E-01 5.57950E+00 9.12681E-01
9.244539-02 5.60600E+00 9.12755E-01
9.970759-01 5.633509+00 9.125595-01
9.46600E-01 5.658179+00 9.12805E-01
9.221679-01 5.68393E+00 9.129639-01
9.366229-01 5.709509+00 9.13009E-01
9.53502E-01 5.734179+00 9.13253E-01
9.176499-01 5.75983E+00 9.132799-01
9.23259E-01 5.785509+00 9.133399-01
9.26120E-01 5.81100E+00 9.13415E-01
9.26614E-01 5.835839+00 9.134939-01
9.08422E-01 5.86317E+00 9.13464E-01
9.029919-01 5.89893E+00 9.134029-01
9.191049-01 5.91550E+00 9.13430E-01
9.910599-01 5.94100E+00 9.133009-01
9.95988E-01 5.96850E+00 9.13201E-01
9.031579-01 5.9950009+00 9.131439-01
9.303509-01 6.020679+00 9.132419-01
9.015419-01 6.046339+00 9.131759-01
9.357309-01 6.072009+00 9.13302E-01
9.59340E-01 6.097679+00 9.13559E-01
9.24043E-01 6.12417E+00 9.13617E-01
9.16527E-01 6.15067E+00 9.13033E-01

2.06867E-03 0.00000E+00 0.00000E+00
2.05374E-03 0.00000E+00 0.00000E+00
2.04328E-03 0.000009+00 0.000009+00
2.02953E-03 0.000009+00 0.000009+00
2.01961E-03 0.00000E+00 0.000009+00
2.024009-03 0.00000E+00 0.000009+00
2.011229-03 0.000009+00 0.000009+00
2.00199E-03 0.00000E+00 0.000009+00
1.991339-03 0.00000E+00 0.000009+00
1.99140E-03 0.00000E+00 0.000009±00
1.97315E-03 0.00000E+00 0.000009+00
1.969029-03 0.000009+00 0.000009+00
1.95698E-03 0.000009+00 0.000009+00
1.944099-03 0.000009+00 0.000009+00
1.94465E-03 0.000009+00 0.00000E+00
1.93191E-03 0.000009+00 0.000009+00
1.92280E-03 0.00000E+00 0.00000E+00
1.92108E-03 0.00000E+00 0.00000E+00
1.91299E-03 0.00000E+00 0.00000E+00
1.90555E-03 0.00000E+00 0.00000E+00
1.994319-03 0.000009+00 0.000009+00
1.884679-03 0.000009+00 0.00000E+00
1.997579-03 0.00000E+00 0.000009+00
1.999099-03 0.00000E+00 0.000009+00
1.876579-03 0.00000E+00 0.000009+00
1.866259-03 0.000009+00 0.00000E+00
1.861479-03 0.00000E+00 0.000009+00
1.861929-03 0.00000E+00 0.000009+00
1.95125E-03 0.00000E+00 0.000009+00
1.94563E-03 0.00000E+00 0.000009+00
1.95075E-03 0.00000E+00 0.00000E+00
1.839769-03 0.000009+00 0.00000E+00
1.92968E-03 0.00000E+00 0.00O000E+00
1.82035E-03 0.00000E+00 0.000009+00
1.91123E-03 0.000009+00 0.00000E+00
1.800799-03 0.00000E+00 0.00000E+00
1.79128E-03 0.00000E+00 0.000009+00
1.791059-03 0.00000E+00 0.00000E+00
1.77544E-03 0.000009+00 0.000009+00
1.768009-03 0.000009+00 0.000009+00
1.75881E-03 0.000009+00 0.000009+00
1.751529-03 0.000009+00 0.00000E+00
1.74295E-03 0.000009+00 0.000009+00
1.737909-03 0.000009+00 0.00000E+00
1.749696-03 0.000009+00 0.000009+00
1.739209-03 0.000009+00 0.000009+00
1.729659-03 0.000009+00 0.000009+00
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184 6.975106-01 6.177176+00 9.130496-01 1.72140E-03 0.000006+00 0.000006+00
195 9.26277E-01 6.202636+00 9.136146-01 1.713396-03 0.090006E+00 0.000006+00
186 9.05086E-01 6.229506+00 9.13568E-01 1.70496E-03 0.000006+00 0.000006+00
187 9.945146-01 6.256006+00 9.134116-01 1.702696-03 0.00000E+00 0.OOOOOE+00
188 9.231126-91 6.281676+00 8.134636-01 1.694326-03 0.090006E+00 0.OOOOOE+00
189 9.137476-91 6.308176+00 9.134656-01 1.685236-03 0.090006E+00 0.000006+00
190 0.203706E-01 6.333936+00 0.130016-01 1.076656-03 0.000006+00 0.000006+00
191 8.838916-01 6.361176+00 9.133459-01 1.675106-03 0.090006E+00 0.000006+00
192 9.278176-01 6.386836+00 9.134216-01 1.688006-03 0.090006E+00 0.000006+00
193 9.448746-01 6.413506+00 9.130866-01 1.667396-03 0.000006+00 0.000006+00
184 9.090176-01 6.439006+00 9.135626-01 1.698866-03 0.000006+00 0.000006+00
195 8.941446-01 6.466506+00 8.134616-01 1.65330E-03 0.000006+00 0.000006+00
188 8.729500E-01 6.493006+00 9.132526-01 1.658036-03 0.000006+00 0.000006+00
197 8.647996-01 6.521506+00 9.130036-01 1.66811E-03 0.000006+00 0.000006+00
198 9.195886-01 6.544336+00 9.130376-01 1.659926-03 0.000006+00 0.00006E+00
199 6.911026-01 6.571836+00 0.128756-01 1.659396-03 0.000006+00 0.000006+00
200 9.457696-01 6.596506+00 9.130416-01 1.619326-03 0.00000E+00 0.000006+00
201 9.359856-01 6.622176+00 9.131566-01 1.694996-93 0.O090006+00 0.00000E+00
202 9.29791E-01 6.647636+00 9.13240E-01 1.646796-03 0.000006+00 0.000006+00
203 68.99796-01 6.674336+00 9.131736-01 1.64191E-03 0.000006+00 0.000006+00
204 8.939936-01 6.700936+00 9.130796-01 1.636546-03 0.080096E+00 0.000006+00
205 9.124236-01 6.727336+00 9.130746-01 1.628476-03 0.000006+00 0.000006+00
206 9.953756-01 6.754006+00 9.129966-01 1.622786-03 0.000006+00 0.000006+00
207 9.0689996-01 6.790506+00 8.129566-01 1.615126-03 0.000006+00 0.000006+00
209 9.112436-01 6.807006+00 9.129506-01 1.607286-03 0.000006+00 0.000006+00
209 9.543396-01 6.931836+00 9.131506-01 1.611856-03 0.000006+00 0.000006+00
210 9.398326-01 6.857336+00 9.132796-81 1.609306-03 0.000006+00 0.000006+00
211 9.241606-01 6.884006+00 9.133306-01 1.602436-03 0.000006+00 0.000006+00
212 9.324266-01 6.910506+00 9.134266-81 1.597656-03 0.000006+00 0.000006+00
213 9.555466-01 6.935176+00 9.136256-91 1.602546-03 0.090006E+00 0.000006+00
214 9.406906-01 6.961936+00 9.137536-81 1.600066-03 0.000006+00 0.000006+00
215 8.739826-01 6.989336+00 9.135666-01 1.603446-03 0.000006+00 0.000006+00
216 8.775876-01 7.015636+00 9.133986-91 1.604766-03 0.000006+00 0.000086+00
217 9.079986-01 7.041336+00 8.133736-91 1.597486-03 0.000006+00 0.000006+00
218 9.723926-01 7.069006+00 9.131936-01 1.601346-03 0.000006+00 0.000006+00
219 9.176266-01 7.094906+00 9.132046-01 1.594086-03 0.000006+00 0.000006+00
220 8.903466-01 7.121006+00 9.1309996-01 1.590216-03 0.000006+00 0.000006+00
221 9.301526-01 7.149506+00 9.131776-01 1.564956-03 0.000006+00 0.000006+00
222 9.309156-01 7.176006+00 9.132576-01 1.579686-03 0.000006+00 0.000006+00
223 8.982206-01 7.203506+00 9.131896-01 1.573996-03 0.000006+00 9.000006+00
224 9.169136-01 7.230836+00 9.132066-01 1.586986-03 0.000006+00 0.000006+00
225 9.362576-01 7.258336+00 9.133896-01 1.563356-03 0.000006+00 0.000006+00
226 8.861426-01 7.284006+00 9.131886-00 1.561086-03 0.000006+00 0.000006+00
227 9.187336-01 7.311506+00 9.13213E-01 1.554326-03 0.000006+00 0.000006+00
228 9.045036-01 7.339836+00 9.131746-01 1.547916-03 0.000006+00 0.000006+00
229 9.113926-01 7.365506+00 9.131866E-01 1.541096-03 0.000006+00 0.000006+00
230 8.626586-01 7.393806+00 9.129456-01 1.550236-03 0.000006+00 0.000006+00
231 9.139116-01 7.419506+00 9.128496-01 1.543456-03 0.000006+00 0.000006+00
232 9.023646-01 7.447906+00 9.129036-01 1.537416-03 0.O000006+00 0.000006+00
233 9.479306-01 7.472506+00 9.130536-01 1.538076-03 0.000006+00 0.000006+00
234 9.442436-01 7.498176+00 9.131676-01 1.537316-03 0.O000006+00 0.000006+00
235 8.881406-01 7.526506+00 9.13080E-01 1.534476-03 0.000006+00 0.000006+00
236 9.192636-01 7.552176+00 9.131066-01 1.528136-03 0.000006+00 0.000006+00
237 9.239976-01 7.578836+00 9.131536-01 1.022316-03 0.000006+00 0.000006+00
238 9.238566-91 7.604336+00 9.131986-01 1.516536-03 0.000006+00 0.000006+00
239 8.036726-01 7.530006+00 9.131586-01 1.510656-03 0.000006+00 0.000006+00
240 9.251096-01 7.654676+00 9.132086-01 1.515136-03 0.000006+00 0.000006+00
241 8.930096-01 7.681336+00 9.131246-01 1.591206-03 0.000006+00 0.000006+00
242 9.333276-01 7.707836+00 9.132086-51 1.497306-03 0.000006+00 0.000006+00
243 9.492676-01 7.733506+00 9.133536-01 1.498156-03 0.000006+00 0.000006+00
244 9.191416-01 7.760006+00 9.133776-81 1.492146-03 0.000006+00 0.000006+00
245 9.446726-01 7.784676400 9.135066-91 1.491566-03 0.000006+00 0.000006+00
240 9.158876-01 7.810336+00 9.135166-01 1.485466-03 0.000006+00 0.000006+00
247 8.309126-01 7.836006+00 9.135876-01 1.481096-03 0.000006+00 0.000006+00
248 9.590026-01 7.860676+00 9.137716-01 1.486576-03 0.000006+00 0.000006+00
249 8.002736-01 7.886336+00 9.137176-01 1.481546-03 0.000006+00 0.000006+00
250 9.280786-01 7.913836+00 9.137756-01 1.476696-03 0.O000006+00 0.000006+00
291 9.427186-01 7.940336+00 9.138916-91 1.475346-03 0.000006+00 0.000006+00
282 9.555896-01 7.966006+00 9.140586-01 1.478866-03 0.000006+00 0.000006+00
253 8.236856-01 7.991676+00 9.140966-61 1.473466-03 0.000006+00 0.000006+00
254 8.782606-01 8.018176+00 9.139546-01 1.474476-03 0.000006+00 0.000006+00
255 9.357346-01 9.045676+00 9.140406-01 1.471156-03 0.000006+00 0.000006+00
256 9.049646-01 8.072176+00 9.140046-01 1.465796-03 0.000006+00 0.000006+00
257 9.426636-81 8.097836+00 9.141166-01 1.484356-03 0.000006+00 0.008006+900
258 9.447976-01 8.123506+00 8.142366-01 1.483536-03 0.000006+00 0.000006+00
258 8.973866-01 8.150006+00 9.141716-01 1.459306-03 0.000006+00 0.000006+00
260 8.942126-01 8.177506+00 9.140936-01 1.455696-03 0.000006+00 0.009006E+00
261 8.938546-01 8.204836+00 9.140156-01 5.452166-03 0.000006+00 0.000006+00
262 8.800886-01 8.232336+00 9.138656-01 1.452446-03 0.000006+00 0.000006+00
263 9.943666-01 8.258836+00 9.138106-01 1.448796-03 0.000006+09 0.000006+00
264 9.264586-01 8.285506+00 9.138586-01 1.444066-03 0.000006+00 0.000006+00
260 9.035006-01 6.313006+00 9.138196-01 1.439106-03 0.000006+00 0.000006+00
266 9.058426-01 8.339506+00 8.137896-81 1.433956-03 0.000006+00 0.000006+00
267 9.057416-01 8.366006+00 9.137586-01 1.428866-03 0.000006+00 0.000006+00
268 9.145166-01 8.392506+00 9.137616-01 1.423486-03 0.000006+00 0.000006+00
289 8.927596-01 8.419176+00 8.136826-01 1.420326-03 0.000006+00 0.000006+00
270 8.903666-81 8.446506+00 9.135856-01 1.457686-03 0.000006+00 0.000006+00
271 9.105066-01 8.473176+00 9.135846-01 1.402446-03 0.000006+00 0.000006+00
272 9.197936-81 8.499676+00 9.536076-01 1.407396-03 0.000006+00 0.000006+00
273 9.008676-61 8.525336+00 9.535606-01 1.402986-03 0.000006+00 0.000006+00
274 9.138676-01 8.553676+00 9.135616-01 1.397916-03 0.000006+00 0.000006+00
275 8.849836-01 6.579336+00 9.134576-01 1.396616-03 0.000006+00 0.000006+00
276 9.452336-01 8.605836+00 9.035736-01 1.396336-03 0.000006+00 0.000006+00
277 9.387326-01 6.632336+00 9.136576-01 1.393796-03 0.000006+00 0.000006+00
276 9.336896-01 8.658006+00 9.137306-01 1.390626-03 0.000006+00 0.000006+00
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9.08970E-01 8.68550E+00
8.783290-01 9.713000+00
9.645150-01 8.738670+00
8.955380-01 8.764170+00
9.381200-01 8.789830+00
9.981680-01 8.81917E+00
9.309930-01 8.84567E+00
9.28540E-01 8.872170+00
8.838320-01 8.899870+00
9.067070-01 8.926330±00
9.980090-01 8.95367E+00
9.10563E-01 9.979330±00
9.35439E-01 9.00583E±00
9.245700-01 9.032500+00
9.022560-01 9.059830+00
9.500700-01 9.08550E+00
9.16326E-01 9.110330+00
9.436320-01 9.13583E+00
8.79052E-01 9.16250E+00
9.541320-01 9.189000+00
9.255720-01 9.212830+00
9.569270-01 9.239330+00
9.027240-01 9.28500E+00
9.44580E-01 9.290670+00
8.79787E-01 9.318000+00
8.698670-01 9.34590E+00
9.33420E-01 9.371170+00
9.01636E-01 9.397670+00
8.831058-01 9.42417E+00
9.425940-01 9.449830+00
9.690210-01 9.476500+00
8.88058E-01 9.50300E+00
8.875270-01 9.530500+00
8.728470-01 9.55883E+00
9.14955E-01 9.586330+00
9.265810-01 9.61283E+00
8.93774E-01 9.83933E+00
9.047303-01 9.888830+00
8.73971E-01 9.89517E+00
9.87092E-01 9.72000E+00
9.36953E-01 9.74650E+00
9.026840-01 9.77400E+00
8.991900E-01 9.800500+00
9.17986E-01 9.828170+00
8.833280-01 9.85533E+00
9.00061E-01 9.88200E+00
9.01044E-01 9.90767E+00
9.46564E-01 9.933170+00
9.224570-01 9.95983E+00
9.33945E-01 9.98833E+00
9.20471E-01 1.001280+01
9.08509E-01 1.00403E+01
8.988900-01 1.00668E+01
9.09415E-01 1.00935E+01
8.987290-01 1.012180+01
9.65757E-01 1.01475E+01
9.357150-01 1.01740E+01
9.30031E-01 1.01997E+01
9.104599E-01 1.02252E+01
8.99454E-01 1.025180+01
9.40123E-01 1.02785E+01
9.486888E-01 1.03030E+01
8.91158E-01 1.03315E+01
9.273870-01 1.03570E±01
9.12735E-01 1.03937E+01
8.786100-01 1.041100+01
8.89034E-01 1.04377E+01
9.47419E-01 1.04652E+01
8.944730-01 1.04907E+01
9.118600-01 1.05182E+01
9.230400-01 1.054380+01
9.020130-01 1.05703E+01
9.07688E-01 1.05978E+01
9.40376E-01 1.082210±01
9.007420-01 1.06492E+01
9.36849E-01 1.06765E+01
9.243880-01 1.07032E+01
9.141300-01 1.072780+01
8.950410-01 1.07535E+01
9.667880-01 1.07782E+01
9.09260E-01 1.08038E+01
9.30507E-01 1.08303E+01
9.18986E-01 1.085600+01
8.91497E-01 1.088170+01
8.785860-01 1.09090E+01
9.01561E-01 1.093470+01
8.76979E-01 1.09612E+01
8.76950E-01 1.098688+01
9.13162E-01 1.101250+01
9.09250E-01 1.103820+01
9.08512E-01 1.10647E+01
9.989600-01 1.10922E+01
9.113980-01 1.11178E+01
9.56847E-01 1.11435E+01
8.99059E-01 1.11700E+01

9.137120-01
9.135780-01
9.137600-01
9.136950-01
9. 1378 2E-01
9.13727E-01
9.137880-01
9. 1384 0E-01
9.137350-01
9.137100-01
9. 1365 5E-01
9. 136045E-01
9.137200-01
9.137570-01
9.137180-01
9.138420-01
9. 1385 10-01
9.139520-01
9.138340-01
9.139700-01
9. 14 00 9-01
9.141530-01
9.141150-01
9. 14 2 18-01
9.141020-01
9.139550-01
9.140200-01
9. 1397 90-01
9. 1387 80-01
9.139720-01
9.141510-01
9.140660-01
9.139800-01
9.138480-01
9.138510-01
9. 1398920-01
9.138280-01
9. 1379 9E-01
9.138720-01
9.139050-01
9.139770-01
8.139420-01
9.138050-01
9.139080-01
9.138130-01
9.137700-01
9.137210-01
9.128320-01
9.138500-01
9.129200-01
9.139400-01
9.139170-01
9. 138 65E-01
9.13852E-01
9.138000-01
9.13956E-01
9.140220-01
9.140700-01
9.140590-01
9.140150-01
9.140830-01
9.141950-01
9.141270-01
9.141660-01
9.141620-01
9.140580-01
9. 1398 5E-01
9.140820-01
9.14 026E-01
9. 14 0190-01
9.14 045E-01
9.140100-01
9.139890-01
9.140850-01
9.140270-01
9. 14 0920-01
9.14121E-01
9.141210-01
9.140870-01
9.142150-01
9. 14 201E-01
9. 14 24 7-01
9. 14 25 4E-01
9. 14 19 1-01
9. 14 0 93E-01
9. 14 058E0-01
9.139560-01
9.138540-01
9.138020-01
9.13840E-01
9.13820E-01
9.137740-01
9.137670-01
9.138840-01
9. 1384 4E-01

1.385700-03
1.387240-03
1.39428E-03
1.390800-03
1 .388560-03
1.384740-03
1.381180-03
1.377290-03
1.37648E-03
1.37188E-03
1.368190-03
1.362470-03
1.360840-03
1.358650-03
1.352580-03
1.353680-03
1.34905E-03
1.348270-03
1. 3488 9E-03
1.35 120E-03
1.347210-03
1.35038E-03
1. 346840E-03
1. 34 574E0-03
1. 3468130-03
1.349840-03
1.348710-03
1. 3428 90-03
1. 3423 0E-03
1.341190-02
1.348790-03
1.347070-03
1. 3454 50-03
1. 347 850-03
1.343310-03
1.339820-03
1. 33688E8-03
1.332930-03
1. 334 7 0-02
1.350600-03
1.348290-03
1.344520-03
1. 34 110E-03
1. 336887E-03
1. 3362 00-03
1.332720-03
1. 32 918E-03
1.328940-03
1.125110-03
1.322470-03
1.318570-03
1.314740-03
1. 3117 90-03
1 .307870-03
1. 3049840-03
1.310380-03
1.308080-03
1.305030-03
1.301180-03
1.298030-03
1. 2968490-03
1.2 96689E-03
1.294850-03
1. 2914 2E-03
1. 2876830-03
1.288070-03
1.286380-03
1.286210-03
1.283830-02
1.280140-03
1.276710-02
1 .273500-03
1.270020-02
1.2688620-02
1.265570-03
1. 2683684-03
1.280390-03
1.25683E-03
1. 254 4 3-03
1.259840-02
1.256180-03
1.253500-03
1.250020-03
1. 24 815E-03
1. 24 85 9-03
1.24 561E-03
1 .246370-03
1.24709E-03
1. 24 3687-03
1.24 033E-03
1.23711E-03
1.21460E-03
1.231260-03
1. 2334 4E-03
1.23076E-03

0.00000E+00 0.000000+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 0.000000+00
0.00000E+00 0.00000E+00
0.000000+00 0.000000+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+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 0.00000E+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 0.000000+00
0.000000+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
0.00000E+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
0.000000+00 0.00000E+00
0.00000E+00 0.000000+00
0.00000E+00 0.000000+00
0.00000E+00 0.00000E+00
0.000000+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000000+00 0.000000+00
0.000000+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000000+00
0.00000E+00 0.000000+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 0.00000E+00
0.000000+00 0.000000+00
0.000000+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
0.000000+00 0.00000E+00
0.000000+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 0.000000+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000000+00 0.000000+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
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000000+00
0.000000+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000000+00 0.000000+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 0.00000E+00
0.000000+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000000+00
0.000000+00 0.000000+00
0.00000E+00 0.000000±00
0.000000+00 0.000000+00 S
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374 8.994736-01 IL11975E+O1 9.13805E-01 1.22805E-03 0.000006+00 0.000006+00
375 9.238046-01 1.122226+01 9.13832E-01 1.22505E-03 0.000006+00 0.000006+00
376 9.492946-01 1.124686+01 9.13927E-01 1.225446-03 0.000006+00 0.000006+00
377 9.071156-01 1.127336+01 9.139096-01 1.222306-03 0.00000E+00 0.00000E+00
378 8.89644E-01 1.13000E+01 9.13844E-01 1.23076E-03 0.000006+00 0.000006+00
379 8.622226-01 1.132656+01 9.13707E-01 1.225196-03 0.000006+00 0.00000E+00
380 9.00018E-01 1.135306+01 9.136026-01 1.222046-03 0.000006+00 0.00000E+00
381 9.291876-01 1.137876+01 9.137336-01 1.21949E-03 0.000006+00 0.000006+00
382 8.740076-01 1.140436+01 9.13631E-01 1.220596-03 0.O000006+00 0.000006+00
383 9.104296-01 1.143006+01 9.13622E-0l 1.217416-03 0.000006+00 0.000006+00
384 9.22945E-01 1.140836+01 9.136476-01 1.214466-03 0.000006+00 0.000006+00
385 8.981996-01 1.148406+01 9.136016-01 1.212146-03 0.O000006+00 0.000006+00
386 0.963046-01 1.151056+01 9.135566-01 1.209826-03 0.000006+00 0.000006+00
387 9.072906-01 1.153706+01 9.135406-01 1.206786-03 0.000006+00 0.000006+00
388 8.817356-01 1.156456+01 9.134576-01 5.206476-03 0.000006+00 0.000006+00
389 8.879906-01 1.159026+01 9.133916-01 1.205166-03 0.000006+00 0.000006+00
390 9.273166-01 1.161776+01 9.134276-01 5.202596-03 0.000006+00 0.000006+00
381 9.836806-01 1.164236+01 9.136086-01 1.213016-03 0.000006+00 0.000006+00
392 9.331046-01 1.166606+01 9.136586-01 1.210936-03 0.000006+00 0.000006+00
393 9.125636-51 1.169456+01 0.136556-01 5.207836-03 0.000006+00 0.000006+00
394 8.887336-01 1.172206+01 9.135916-01 1.206426-03 0.O000006+00 0.000006+00
395 9.206336-01 1.174856+01 9.136096-01 1.203486-03 0.000006+00 0.000006+00
396 9.197666-01 1.177606+01 9.136256-01 0.200536-03 0.000006+00 0.000006+00
397 9.325656-01 1.180256+01 9.136736-01 0.198446-03 0.O000006+00 0.000006+00
390 8.962316-01 1.182906+01 9.130296-01 1.196226-03 0.000006+00 0.000006+00
399 9.169736-01 1.185576+01 9.136376-01 0.193246-03 0.000006+00 0.000006+00
400 9.299536-01 1.188226+01 9.136786-01 1.190946-03 0.O000006+00 0.000006+00
401 9.163686-01 1.180686+01 9.136856-01 0.107976-03 0.000006+00 0.000006+00
402 9.380276-01 1.193356+01 9.137466-01 0.186566-03 0.000006+00 0.000006+00
403 8.683546-01 1.196006+01 9.136336-01 1.188006-03 0.000006+00 0.000006+00

KENO MESSAGE NUMBER 65-123 EXECUTION TERMINATED 006 TO COMPL.ETOON OF THE SPECIFIED NUMBER OF GENERATIONS.
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

LIFETIME = 6.65183E-05 + OR - 1.55342E-07 GENERATION TIME = 2.66454E-05 + OR - 6.91541E-08
NU BAR = 2.42127E+00 + OR - 9.95371E-06 AVERAGE FISSION GROUP = 2.22457E+01 + OR - 5.44642E-03

ENERGY (EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 1.46733E-O1 + OR - 5.78070E-04

0
NO. OF INITIAL

GENERATIONS AVERAGE
SRI PPED K-EFFECTIVE

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

27

52
57
622
67
72
77

82
87
92
57

102
107
112
177
122
127
132
137
142
147
152
157
1622
167
172
1377
182
187
192
197
120
207
2172
2177
122
227
123
237
242
247
252
257
262
267
272
2377
282
267
292
207
326
307
327
3177
3282
3287
322
337
342
347
352
357
322
367
372
3377
382
387
392
397

0.91355 +- OR - 0.00119
0.91357 + OR - 0.00119
0.91362 + OR - 0.00119
0.91369 + OR - 0.00120
0.91371 + OR - 0.00120
0.91371 + OR - 0.00120
0.91367 + OR - 0.00120
0.91362 + OR - 0.00121
0.91372 + OR - 0.00120
0.91378 + OR - 0.00121
0.01304 + OR - 0.00121
0.91385 + OR - 0.00122
0.91382 + OR - 0.00123
0.91383 + OR - 0.00124
0.91421 + OR - 0.00124
0.91407 + OR - 0.00124
0.91397 + OR - 0.00125
0.91369 + OR - 0.00126
0.91370 + OR - 0.00126
0.91374 + OR - 0.00127
0.91363 + OR - 0.00126
0.91373 + OR - 0.00129
0.91380 + OR - 0.00130
0.91395 + OR - 0.00131
0.91403 + OR - 0.00133
0.91416 + OR - 0.00134
0.91402 + OR - 0.00134
0.91407 + OR - 0.00135
0.91401 + OR - 0.00137
0.91412 + OR - 0.00138
0.91398 + OR - 0.00139
0.91395 +- OR - 0.00141
0.91386 4- OR - 0.00143
0.91367 + OR - 0.00145
0.91410 1- OR - 0.00145
0.91401 + OR - 0.00147
0.91405 + OR - 0.00149
0.91376 + OR - 0.00151
0.91394 + OR - 0.00153
0.91422 + OR - 0.00154
0.91390 4- OR - 0.00155
0.91376 4- OR - 0.00159
0.91401 +- OR - 0.00161
0.91365 4- OR - 0.00163
0.913S2 + OR - 0.00166
0.91382 + OR - 0.00169
0.91423 + OR - 0.00170
0.91402 + OR - 0.00172
0.91434 + OR - 0.00175
0.91386 4- OR - 0.00178
0.91393 + OR - 0.00178
0.91409 + OR - 0.00181
0.91417 + OR - 0.00185
0.91461 + OR - 0.00197
0.91431 + OR - 0.00190
0.91427 + OR - 0.00195
0.91370 +- OR - 0.00199
0.91293 + OR - 0.00200
0.91279 + OR - 0.00204
0.91317 +- OR - 0.00207
0.91339 + OR - 0.00214
0.91369 +- OR - 0.00221
0.91356 + OR - 0.00226
0.91349 +- OR - 0.00226
0.91338 +- OR - 0.00235
0.91331 +- OR - 0.00244
0.91307 + OR - 0.00249
0.91190 + OR - 0.00252
0.91265 +- OR - 0.00256
0.91290 + OR - 0.00254
0.91349 + OR - 0.00263
0.91255 + OR - 0.00261
0.91267 + OR - 0.00271
0.91261 + OR - 0.00287
0.91147 + OR - 0.00293
0.91066 + OR - 0.00304
0.91121 + OR - 0.00316
0.91067 + OR - 0.00341
0.91028 +- OR - 0.00371
0.90673 4- OR - 0.00385
0.91141 + OR - 0.00409
0.91063 + OR - 0.00449
0.90965 +- OR - 0.00508
0.91367 + OR - 0.00539
0.91587 + OR - 0.00688
0.91274 + OR - 0.00625
0.91098 + ON - 0.01031

0.91236 TO 0.91474
0.91236 TO 0.91476
0.91243 TO 0.91462
0.91249 TO 0.91468
0.91251 TO 0.91491
0.91251 TO 0.91491
0.91247 TO 0.91468
0.91242 TO 0.91483
0.91251 TO 0.91492
0.91257 TO 0.91499
0.91272 TO 0.91515
0.91263 TO 0.91507
0.91259 TO 0.91500
0.91259 TO 0.91507
0.91297 TO 0.91545
0.91283 TO 0.91531
0.91272 TO 0.91522
0.91243 TO 0.91495
0.91245 TO 0.91496
0.91247 TO 0.91501
0.91255 TO 0.91511
0.91244 TO 0.91501
0.91250 TO 0.91511
0.91264 TO 0.91527
0.91271 TO 0.91536
0.91282 TO 0.91550
0.91268 TO 0.91536
0.91272 TO 0.91542
0.91264 TO 0.91536
0.91274 TO 0.91550
0.91259 TO 0.91537
0.91254 TO 0.91535
0.91243 TO 0.91529
0.91222 TO 0.91511
0.91264 TO 0.91555
0.91254 TO 0.91546
0.91256 TO 0.910555
0.91226 TO 0.91529
0.91241 TO 0.91547
0.91267 TO 0.91576
0.91234 TO 0.91545
0.91217 TO 0.91534
0.91240 TO 0.91563
0.91201 TO 0.91528
0.91216 TO 0.91546
0.91213 TO 0.91552
0.91253 TO 0.91592
0.91231 TO 0.91574
0.91209 TO 0.91609
0.91206 TO 0.91564
0.91215 TO 0.91572
0.91226 TO 0.91590
0.91232 TO 0.91601
0.91274 TO 0.91649
0.91241 TO 0.91622
0.91232 TO 0.91622
0.91172 TO 0.91569
0.91093 TO 0.91493
0.91075 TO 0.91462
0.91110 TO 0.91524
0.91125 TO 0.91553
0.91148 TO 0.91589
0.91132 TO 0.91084
0.91121 TO 0.91577
0.91104 TO 0.91573
0.91067 TO 0.91574
0.91058 TO 0.91556
0.90936 TO 0.91441
0.91030 TO 0.91541
0.91036 TO 0.91544
0.91086 TO 0.91612
0.90993 TO 0.91516
0.90996 TO 0.91537
0.90974 TO 0.91549
0.90653 TO 0.91440
0.90762 TO 0.91370
0.90805 TO 0.91437
0.90726 TO 0.91406
0.90657 TO 0.91399
0.90488 TO 0.91258
0.90732 TO 0.91549
0.90614 TO 0.91512
0.90457 TO 0.91473
0.90820 TO 0.91006
0.90898 TO 0.92275
0.90650 TO 0.91899
0.90067 TO 0.92130

90 PER CENT
CONFI DENCE INTERVAL

0.91117 TO 0.91593
0.91119 TO 0.91596
0.91123 TO 0.91601
0.91130 TO 0.91608
0.91131 TO 0.91611
0.91131 TO 0.91611
0.91127 TO 0.91606
0.91121 TO 0.91603
0.91131 TO 0.91613
0.91137 TO 0.91619
0.91151 TO 0.91637
0.91140 TO 0.91629
0.91135 TO 0.91629
0.91135 TO 0.91631
0.91173 TO 0.91669
0.91159 TO 0.91656
0.91147 TO 0.91647
0.91116 TO 0.91621
0.91119 TO 0.91621
0.91120 TO 0.91628
0.91126 TO 0.91640
0.91116 TO 0.91630
0.91120 TO 0.91641
0.91132 TO 0.91658
0.91136 TO 0.91669
0.91148 TO 0.91684
0.91134 TO 0.91670
0.91136 TO 0.91677
0.91127 TO 0.91675
0.91136 TO 0.91686
0.91119 TO 0.91676
0.91113 TO 0.91676
0.91101 TO 0.91672
0.91077 TO 0.91656
0.91119 TO 0.91700
0.91107 TO 0.91696
0.91107 TO 0.91704
0.91075 TO 0.91680
0.91088 TO 0.91700
0.91113 TO 0.91730
0.91079 TO 0.91701
0.91059 TO 0.91693
0.91076 TO 0.91724
0.91036 TO 0.91691
0.91050 TO 0.91714
0.91044 TO 0.91721
0.91084 TO 0.91762
0.91059 TO 0.91746
0.91083 TO 0.91764
0.91030 TO 0.91742
0.91037 TO 0.91750
0.91047 TO 0.91770
0.91048 TO 0.91786
0.91087 TO 0.91836
0.91051 TO 0.91812
0.91036 TO 0.91817
0.90973 TO 0.93768
0.90893 TO 0.91693
0.90872 TO 0.916866
0.90903 TO 0.91731
0.90911 TO 0.91766
0.90927 TO 0.91810
0.90906 TO 0.91810
0.90692 TO 0.91805
0.90669 TO 0.91807
0.90843 TO 0.91818
0.90610 TO 0.91805
0.90667 TO 0.91693
0.90774 TO 0.91797
0.90763 TO 0.91798
0.90823 TO 0.91675
0.90732 TO 0.91777
0.90725 TO 0.91608
0.90687 TO 0.91636
0.90560 TO 0.91734
0.90457 TO 0.91674
0.90489 TO 0.91753
0.90385 TO 0.91749
0.90267 TO 0.91769
0.90103 TO 0.91643
0.90323 TO 0.91958
0.90165 TO 0.91901
0.89949 TO 0.91961
0.90269 TO 0.02444
0.90210 TO 0.92963
0.90025 TO 0.92523
0.89036 TO 0.9316I

0.90996 TO 0.91712
0.91000 TO 0.91715
0.91004 TO 0.91720
0.91010 TO 0.91727
0.91012 TO 0.91730
0.91011 TO 0.91731
0.91006 TO 0.91728
0.91001 TO 0.91724
0.91011 TO 0.91733
0.91016 TO 0.91740
0.91029 TO 0.91758
0.91018 TO 0.91752
0.91012 TO 0.91752
0.91011 TO 0.91755
0.91049 TO 0.91793
0.91035 TO 0.91780
0.91021 TO 0.91773
0.90990 TO 0.91747
0.90994 TO 0.91747
0.90993 TO 0.91755
0.90996 TO 0.91766
0.90967 TO 0.91759
0.90989 TO 0.91771
0.91001 TO 0.91790
0.91005 TO 0.91802
0.91014 TO 0.91818
0.91000 TO 0.91804
0.91001 TO 0.91812
0.90990 TO 0.91812
0.90998 TO 0.91825
0.90960 TO 0.91815
0.90973 TO 0.91817
0.90956 TO 0.91815
0.90933 TO 0.91601
0.90973 TO 0.91946
0.90960 TO 0.91843
0.90958 TO 0.91853
0.90924 TO 0.91831
0.90935 TO 0.91653
0.90956 TO 0.91885
0.90923 TO 0.91656
0.90900 TO 0.91851
0.90917 TO 0.91685
0.90875 TO 0.91854
0.90884 TO 0.91680
0.90875 TO 0.91890
0.90914 TO 0.91931
0.90887 TO 0.91917
0.90908 TO 0.91960
0.90653 TO 0.91919
0.90659 TO 0.91926
0.90867 TO 0.90951
0.90863 TO 0.91971
0.90599 TO 0.92023
0.90860 TO 0.92002
0.90641 TO 0.92012
0.90774 TO 0.91967
0.90693 TO 0.91693
0.90668 TO 0.91889
0.90696 TO 0.91936
0.90697 TO 0.91980
0.90707 TO 0.92030
0.90660 TO 0.92036
0.90664 TO 0.92034
0.90635 TO 0.92042
0.90600 TO 0.92062
0.90561 TO 0.92054
0.90435 TO 0.91945
0.90516 TO 0.92052
0.90529 TO 0.92051
0.90560 TO 0.92136
0.90471 TO 0.92038
0.90455 TO 0.92079
0.90400 TO 0.92123
0.90266 TO 0.92027
0.90153 TO 0.91979
0.90173 TO 0.92069
0.90044 TO 0.92090
0.89916 TO 0.92140
0.89716 TO 0.92028
0.69914 TO 0.92367
0.69717 TO 0.92410
0.89441 TO 0.92489
0.89750 TO 0.92983
0.69522 TO 0.93652
0.69401 TO 0.93146
0.68004 TO 0.94192

400000
399000
396000
397000
396000
395000
394000
393000
392000
391000
386000
361000
376000
371000
366000
361000
356000
351000
346000
341000
336000
331000
326000
321000
316000
311000
306000
301000
296000
291000
286000
281000
276000
271000
266000
261000
256000
291000
246000
241000
236000
231000
226000
221000
216000
211000
206000
201000
196000
191000
166000
161000
176000
171000
165000
161000
156000
151000
146000
141000
136000
131000
126000
121000
116000
111O000
106000
101000

96000
91000
66000
61000
76000
71000
66000
61000
56000
51000
46000
41000
36000
31000
26000
21000
16000
11000

6000

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0

S
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANgISTER + TOLERANCE

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF = 0.9138 + OR - 0.0012 WHICH OCCURS FOR 403 GENERATIONS RUN.
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TRIGA - PREF. FLOOD CAMNISTER - 2 ROD FILLING CANqISTER + TOLERANCE

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.9136 + OR - 0.0012 WNICN OCCURS FOR 3 GENER.ATIONS SKIPPED.
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5 * I~
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE
SNIPPING 3 GENERATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT LEAKAGE PERCENT
FRACTION DEVIATION DEVIATION DEVIATION

1 0.0004 3.782610-04 3.7107 1.150850-03 1.5861 0.000000+00 0.0000

2 0.0019 1.758370-03 0.5591 3.10796E-03 0.4703 0.000000+00 0.0000

3 0.0025 2.287490-03 0.5099 1.94752E-03 0.3999 0.000000+00 0.0000

4 0.0015 1.379080-03 0.8231 1.20253E-03 0.4127 S.00000E+00 0.0000

5 0.0021 1.949670-03 0.4578 2.419580-03 0.3640 0.000000+00 0.0000

6 0.0032 2.831310-03 0.3491 8.91355E-03 0.3460 S.00000E+00 0.OG00

7 0.0038 3.601750-03 0.2030 1.935450-02 0.3332 0.000000+00 0.0000

8 0.0041 3.765760-03 0.2768 1.665210-02 0.3506 0.000000+00 0.0000

9 0.0057 8.166210-03 0.2941 1.90499E-02 0.2282 0.000000±00 0.0000

10 0.0121 1.10499E-02 0.2932 4.36278E-02 0.2906 0.000000+00 0.0000

11 0.0257 2.350640-02 0.2920 0.146840-02 0.2361 0.000000+00 0.0000

12 0.0344 3.141570-02 0.2790 4.920340-02 0.2293 0.000000±00 0.0000

13 0.0313 2.05080E-02 0.2938 5.768980-02 0.2103 0.000000+00 0.0000

14 0.0255 2.325930-02 0.2715 8.875340-02 0.2580 0.000000+00 0.04000

15 0.0050 4.548220-03 0.3571 3.022150-02 0.3717 0.000000+00 0.0000

16 0.0034 3.091970-03 0.4445 1.650180-02 0.4372 0.000000+00 0.0000

17 0.0052 4.733980-03 0.6335 9.520840-03 0.4348 0.000000+00 8.0000

18 0.0060 6.256960-03 0.6007 0.973070-03 0.4118 0.000000+00 0.0000

19 0.0084 7.659930-03 0.5288 1.405450-02 0.4171 0.000000+00 0.0000

20 0.0330 3.086510-02 0.3441 4.443610-02 0.3445 0.000000+00 0.0000

21 0.0177 1.614920-02 0.49888 1.705730-02 0.4152 0.000000+00 0.0000

22 0.0403 3.677800-02 0.3022 3.385680-02 0.3256 0.000000+00 0.0000

23 0.1157 1.057190-01 0.2352 8.934780-02 0.2345 0.000000+00 0.0000

24 0.1882 1.719670-01 0.2075 1.291140-01 0.1984 0.000000+00 0.0000

25 0.1537 1.404180-01 0.2359 9.90052E-02 0.2247 0.O000000+00 0.0000

26 0.1909 1.744410-01 0.2514 1.152300-01 0.2552 0.000000+00 0.0000

27 0.0765 8.988230-02 0.3710 4.140540-02 0.3880 0.00000E+00 0.0000

SYSTEM TOTAL - 0.135500-01 0.1302 1.002310+00 0.0445 0.000000+00 0.0000

ELAPSED TIME 11.86103 MINUTES

RANDOM NUMBER= IB20O6BCT5BF
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IRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

0.8577 TO 0.8660
0.8660 TO 0.8743
0.8743 TO 0.8825
0.6825 TO 0.8808
0.8808 TO 0.8881
0.8881 TO 0.8073
0.8073 TO 0.8158
0.9188 TO 0.8239
0.8239 TO 0.8321
0.8321 TO 0.8404
0.8404 TO 0.8487
0.8487 TO 0.9588
0.8889 TO 0.8852
0.8852 TO 0.9735
0.8735 TO 0.8817
0.8817 TO 0.8800

0.8877 TO 0.8860
0.8880 TO 0.8743
0.8743 TO 0.8825
0.8825 TO 0.8808
0.8808 TO 0.8881
0.8881 TO 0.8073
0.8073 TO 0.8156
0.8156 TO 0.8238
8.8238 TO 0.8321
0.8321 TO 0.8404
0.8404 TO 0.8487
0.8487 TO 0.8588
0.8588 TO 0.8852
0.8652 TO 0.8735
0.8735 TO 0.8817
0.8817 TO 0.8800

0.8577 TO 0.8880
0.8680 TO 0.8743
0.8743 TO 0.8828
0.8825 TO 0.8808
0.8808 TO 0.8881
0.8881 TO 0.8073
0.8073 TO 0.8188
0.8156 TO 0.8238
0.8238 TO 0.8321
0.8321 TO 0.8404
0.8404 TO 0.8487
8.8487 TO 0.8868
0.8580 TO 0.8882
0.0652 TO 0.8735
0.8735 TO 0.8817
0.9887 TO 0.0800

FREQUENCY FOR GENERATIONS 4 TO 403

FRQENYFR*EERTOS*0*T 0

FREUENY*OR*ENRATONS 20*TO 40

TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

0.8577 TO 0.8680
0.8680 TO 0.8743
0.8743 TO 0.8825
0.8825 TO 0.8808
0.0890 TO 0.8081
0.8800 TO 0.8073
0.8073 TO 0.8156
0.5156 TO 0.8238
0.8230 TO 0.8321
0.8321 TO 0.8404
0.8404 TO 0.8487
0.8487 TO 0.8588
0.8588 TO 0.8652
0.0652 TO 0.8735
0.8735 TO 0.8817
0.8817 TO 0.8800

FREQUENCY FOR GENERATIONS 304 TO 403

CONGRATULATIONS! YOU RAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH REND V IN 11.896183 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 INPUT RECORD ( SCALE DRIVER - 95/03129 - 09:06:37)
MODULE CSASl5 MILL SE CALLED

TRIGA - FREE. FLOOD CANISTER
27GROUFNDF4 LATTICECELL
'FUEL
U-IS5 1 0.0 9.052980E-4 END
U-238 1 0.0 3.84948DE-4 END
SR 1 0.0 3.446510E-2 END
N 1 0.0 S.514420E-2 END
'CLAD, BASKET, AND CASK
10304 2 1.0 293.0 END
'CANISTER INTERNAL MODERATOR
020 3 1.0 293.0 END
'ZIRCONIUM4 ROD
SR 4 1.0 293.0 END
'GRAPNITE REELETOR
C 0 1.0 293.0 END
'LEAD SNIELD
PB 6 1.0 293.0 END
'NEUTRON SNIELD
N20 7 1.0 293.0 END
'CASE EXTERNAL MATERIAL
H20 6 1K-2a 293.0 END
'END FITTING FOR FUEL ELEMENT
SS304 9 0.337137 293.0 END
N20 9 0.662863 293.0 END
'SECOND FUEL MATERIAL FOR UN-CANISTERED
U-235 10 0.0 9.052980E-4 END
U-239 10 0.0 3.849490E-4 END
SR 10 0.0 3.446510E-2 END
H 10 0.0 5.514420E-2 END
'SECOND END-FITTING MATERIAL FOR UN-CANISTERED FURL
00304 11 0.337137 293.0 END
820 11 1.0E-20 293.0 END
'CASE INTERIOR MODERATOR MATERIAL
020 12 1.0E-20 293.0 END
'NEUTRON ANSORSER PLATE NITN SORON
FE 13 DEN-7.76 0.6717 293.0 END
C 13 DEN=7.76 0.0001 293.0 END
SI 13 DEN=7.76 0.0033 293.0 END
MN 13 DEN=7.76 0.0000 293.0 END

P 13 DEN=7.75 0.0001 293.0 END
CR 13 DEN=7.76 0.1949 293.0 END0
NI 13 DEN-7.76 0.1233 293.0 END

0-10 13 DEN=7.70 0.0073 293.0 END
9-11 13 DEN=7.76 0.0007 293.0 END
N 13 DEN=7.76 0.0017 293.0 END
'NEUTRON ASSORSER 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 END
MN• 14 DEN=7.70 0.0060 293.0 END
F 14 DEN=7.75 0.0001 293.0 END
CR 14 DEN-7.76 0.1949 293.0 END
NI 04 DEN-7.76 0.1233 293.0 END
N 14 DEN=7.76 0.0017 293.0 END
END COME
SQUAREPITCH 4.2992 3.6449 1 3 3.7541 2 END
MORE DATA
RES1IS CYLINDER 1.9224 DAN(10)-8.52196E-01
END MORE
TRIGA - PREP. FLOOD CANISTER
READ PARAO4 TME=170.0 GEN=403 NPG=1000 RUN=YES PLY-NO
YBA=2.0 END FANAM
READ GEOM
UNIT 1
COM= 'TRIGA FUEL ELEMENT (SCREENED)'
CYLINDER 4 1 0.2958 2P19.05
CYLINDER 1 1 1.9224 2F19.0S
CYLINDER 5 1 1.9224 2P27.7308
CYLINDER 2 1 1.8771 2F27.7368
CYLINDER 9 1 1.0771 2P36.703
UNIT5
COM='3.38 in Mldth / 0.28 in Thickness DIVIDER CENTER STACK (SCREENED)'
CUSOID 2 1 2P4.2920 0.7112 0.0 2F36.703
UNIT 6
COM='3.39 in Nidth / 0.24 In Thickness DIVODER OUTSIDE STACK (SCREENED)'
CUBOID 2 1 2P4.2926 0.6096 0.0 2P36.703
UNIT 10
COM='TRIGA ELEMENTS IN Top of 7.30 in s 3.39 in OPENING (SCREENED)'
CUBOID 3 1 2F4.0267 +4.1029 -3.9505 2P36.703
HOLE 1 +2.1495 +2.2257 0.0
ROLE 1 -2.1495 +2.2257 0.0
SOLE 1 -2.1495 -2.0733 0.0
HOLE 1 +2.1495 -2.0733 0.0
100020 2 1 2P4.2154 +4.2926 -4.1402 2P36.703
CUSOID 12 1 2P4.2926 2F4.2926 2P36.703
UNIT 11I
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O CCM='TKIGA ELEMENTS IN Bottom of 3.38 in s 3.39 in OPENING (SCREENED)'

CUBOID 3 1 294.6267 +3.9505 -4.1029 2P36.703
HOLE 1 +2.14985 -2.2257 0.0
HOLE 1 -2.1495 -2.2257 0.0
HOLE 1 -2.1495 +2.0733 0.0
HOLE 1 +2.1495 +2.0733 0.0
CUBOID 2 1 294.2164 +4.1402 -4.2926 2936.703
CUBOID 12 1 294.2926 294.2926 2P36.703
UNIT 12
C0OM='TRIOA ELEMNTS IN Bottom Right of 3.38 in s 3.39 in OPENING (SCREENED)'
CUBOID 3 1 +4.1029 -3.9505 +3.9505 -4.1029 2936.703
HOLE 1 +2.2257 -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
CUBOID 2 1 +4.2926 -4.1402 +4.1402 -4.2926 2936.703
CUBOID 12 1 294.2926 294.2926 2P36.703
UNIT 13
CON='TRIGA ELEMENTS IN Top Right of 3.39 insx 3.39 in OPENING (SCREENED)'
CUBOID 3 1 +4.1629 -3.9505 +4.1629 -3.9508 2936.703
HOLE 1 +2.2257 +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
CUBOID 2 1 +4.2926 -4.1402 +4.2926 -4.1402 2936.703
CUBOTD 12 1 294.2926 294.2926 2936.703
UNIT 14
COM='TRIGA ELEMENTS IN Bottom Left of 3.39 in a 3.38 in OPENING (SCREENED)'
CUBOID 3 1 +3.9509 -4.1029 +3.9505 -4.1029 2936.703
HOLE 1 -2.2257 -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
CUBOID 2 1 +4.1402 -4.2926 +4.1402 -4.2926 2936.703

CUBOID 12 1 294.2926 294.2926 2936.703
UNIT 15
COM='TRIGA ELEMENTS IN Top Loft of 3.38 in a 3.39 in OPENING (SCREENED)'
CUBOID 3 1 +3.9505 -4.1029 +4.1029 -3.9505 2936.703
HOLE 1 -2.2257 +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
CUBOID 2 1 +4.1402 -4.2926 +4.2926 -4.1402 2936.703
CUBOID 12 1 294.2926 294.2926 2936.703
UNIT 16
COM4='TRIGA BASKET 3.36 insx 3.38 in CENTER OPENING (SCREENED)'
CUBOID 3 1 294.0267 294.0267 2936.703
HOLE 1 -2.1495 +2.1495 0.00HOLE 1 -2.1495 -2.1495 0.0
HOLE 1 +2.1495 +2.1495 0.0
HOLE 1 +2.1495 -2.1495 0.0
CUBOID 2 1 294.2164 294.2164 2936.703
CUBOID 12 1 294.2926 294.2926 2936.703
UNIT 17
CON= 'HORIZONTAtL 21-K POISON SHEET + HATER'
CUBOID 13 1 293.8227 0.3175 0.0 2934.163
CUBOID 14 1 294.1402 0.3175 0.0 2934.163
CUBOID 12 1 294.2926 0.3175 0.0 2936.703
UNIT 20
CCM='CENTER COLUW4N OP THREE OPENINGS w/ 0.28 in plate (SCREENED)'
ARRAY 1 -4.2926 -13.9065 -36.703
REPLICATE 2 1 4R0.7112 2R0.5 1
UNIT 21
C0M='LEFT OUTSIDE COLUMN OP THO OPENINGS w/ 0.12 in plate (SCREENED)'
ARRAY 2 -4.2926 -9.0489 -36.703
REPLICATE 2 1 0.0 0.3049 2R0.3048 2R0.0 1
UNIT 22
COM-'RIGHT OUTSIDE COLUMN OP TWO OPENINGS w! 0.12 in plate (SCREENED)'
ARR•AY 3 -4.2926 -9.0489 -36.703
REPLICATE 2 1 0.3049 0.0 2R0.3048 2R0.0 1
UNIT 30
COM= 'NAC-LWT TRIGA BASKET (SCREENED)'
CYLINDER 12 1 17.1500 2936.703
HOLE 20 0.0 0.0 0.0
HOLE 21 -9.2974 0.0 0.0
BOLE 22 +9.2974 0.0 0.0
CYLINDER 2 1 18.9103 2937.339
CYLINDER 6 1 33.4645 2937.336
CYLINDER 2 1 36.5189 2937.338
CYLINDER 9 1 49.2227 2937.338
CYLINDER 2 1 49.8221 2937.338
CUBOID 6 1 4949.6221 2937.338
UNIT 41
COM='TRIGA PUEt ELEMENT'
CYLONDER 4 1 0.2958 2919.05
CYLINDER 10 1 1.8224 2919.05
CYLINDER 5 1 1.8224 2927.7368
CYLINDER 2 1 1.9771 2927.73688
CYLINDER 11 1 1.8771 2936.703
UNIT 45
COM='3.38 in Width / 0.28 in Thickness DIVIDER CENTER STACK'
CUBOID 2 1 294.2926 0.7112 0.0 2936.703
UNIT 46

O COMfr'3.38 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK'

CUBOID 2 1 294.2926 D.6096 0.0 2936.703
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UNIT 50

COM='TRIGA FUEL ELEMENTS IN Top of 3.38 in a 3.38 in OPENING'
CUBOID 12 1 2P4.2926 2P4.2926 2P36.7030
HOLE 41 +2.1485 +-2.4154 0.0
HOLE 41 -2.1495 +2.4154 0.0
HOLE 41 -2.1490 -1.3389 0.0
HOLE 41 +2.1495 -1.3389 0.0
UNIT 51
COM='TRIGA FUEL ELEMENTS IN Bottom of 3.38 in a 3.38 in OPENING'
CUSOID 12 1 2P4.2926 2P4.2928 2P36.703
HOLE 41 +2.1495 -2.4154 0.0
HOLE 41 -2.1495 -2.4104 0.0
HOLE 41 -2.1400 +1.3389 0.0
HOLE 41 +2.1480 +1.3389 0.0
UNIT 02
COM='TRIGA FUEL ELEMENTS IN Bottom Right of 3.38 in a 3.38 in OPENING'
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703
HOLE 41 +2.4104 -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 0.0
UNIT 83
COM='TRIGA FUEL ELEMENTS IN Top Right of 3.38 in x 3.38 in OPENING'
CUBOID 12 1 2P4.2926 2P4.2928 2P36.703
HOLE 41 +2.4154 +2.4154 0.0
HOLE 41 +2.4154 -1.3389 0.0
HOLE 41 -1.3388 +2.4154 0.0
HOLE 41 -1.3389 -1.3389 0.0
UNIT 04
COM-'TRIGA FUEL ELEMENTS IN Bottom Left of 3.38 in a 3.38 in OPENING'
CUBOID 12 1 294.2926 2P4.2928 2P36.703
HOLE 41 -2.4184 -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 0.0
UNIT 055
COM4='TRIGA FUEL ELEMENTS IN Top Loft of 3.38 in a 3.38 in OPENING'
CUBOID 12 1 2P4.2926 2P4.2928 2P36.703
HOLE 41 -2.4184 +2.4184 0.0
HOLE 41 -2.4154 -1.3389 0.0
HOLE 41 +1.3389 +2.4104 0.0
HOLE 41 +1.3389 -1.3388 0.0
UNIT 50
COM='TRIGA BASKET 3.38 in a 3.38 in CENTER OPENING'
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703
HOLE 41 +2.1495 -2.1495 0.0
HOLE 41 -2.1495 +2.1495 0.0
HOLE 41 -2.1495 -2.1495 0.0
HOLE 41 +2.1495 +2.1495 0.0
CUBOID 12 1 2P4.2928 2P4.2926 2P36.703
UNIT 60

COM='CENTER COLUMN OF THREE OPENINGS wI 8.28 in plate'

ARRAY 11 -4.2928 -13.90080 -36.7030
REPLICATE 2 1 4R0.7112 2R0.0 1
UNIT 81
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS wI 0.12 in plate'
ARRAY 12 -4.2926 -9.0488 -30.703
REPLICATE 2 1 0.0 0.3048 2R0.3048 2R0.0 1
UNIT 82
CCM='RIGNT OUTSIDE COLUM4N OF TWO OPENINGS wI 0.12 in plate'
ARRAY 13 -4.2928 -9.0488 -36.703
REPLICATE 2 1 0.3048 0.0 2R8.3048 2R0.0 1
UNIT 70
COM='KAC-LWT TRIGA BASKET'
CYLINDER 12 1 17.1500 2P38.703
NOtE 60 0.0 0.0 0.0
HOLE 81 -9.2974 0.0 0.0
HOLE 62 +9.2974 0.0 0.0
CYLINDER 2 1 18.9103 2P37.338
CYLINDER 0 1 33.4645 2P37.338
CYLINDER 2 1 30.5188 2P37.338
CYLINDER 8 1 49.2227 2P37.338
CYLINDEB 2 1 49.8221 2P37.338
CUSOID 8 1 4P49.8221 2P37.338
UNIT 80
COM='SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 2 1 36.5188 2P14.1351
CYLINDER 8 1 49.8221 2P14.1351
CUBOID 8 1 4P49.8221 2P14.1351
UNIT 81
COM='SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 8 1 28.3525 2P3.81
CYLINDER 2 1 36.6188 +11.97 -12.7
CYLINDER 8 1 49.8221 +13.97 -12.7
CUBOID 8 1 4P49.8221 +13.97 -12.7
GLOBAL UNIT 82
COM= 'STACK OF 6 BASKETS IN CASK'
ARRAy 20 -49.8221 -49.8221 -213.36
END GEOM
READ ARRAY
ARA=1 NUN-I NUY=7 NUZ=1 FILL 10 9 17 16 17 5 11 END FILL
ARA=2 NUX=1 NUY=4 NUS=1 FILL 13 17 8 12 ENS FILL
ARA=3 NUK=1 NUY=4 NUS=1 FILL 15 17 6 14 ENS FILL
ARA=11 NUX=1 NUY=7 NUZI1 FILL 50145 1758617 45 51 ENS FILL
ARA=12 NUK=1 NUY-4 NUZ=1 FILL 53 17 46 52 END FILL
•/ARAI3 NUX=1 NUY=4 NUZ=1 FILL 65 17 46 54 END FILL
ARA=20 NUK=1 NUT-I NUZ=7 FILL 81 30 3R70 30 80 ENS FILL
ENS ARRAy
SEAS BOUNDS ALL-NIB ENS BOUNDS
ENS DATA
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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 55 FINISHED. COMPLETION CODE

MODULE CSAS25 IS FINISHED. COMPLETION CODE

S. CPU TIME USED

S. CPU TIME USED

1.87 (SECONDS).

20.6S (SECONDS).

O. CPU TIME USED 1087.30 (SECONDS).

0. CPU TIME USES 1112.90 (SECONDS).

0
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SSSSSSSSSSS CCCCCCCCCCC AJAAAAAAAA LB EEEEEEEEEEEEE pPPPpPpppppPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAARAAAA LB EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
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***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.1 **

***** PROGRAM: CSAS***

*** CREATION DATE: 03/08/96***

***** VOLUME: ENS **

***** LIBRARY: G:\SCALE43\WIN_NT\EXE***

*** PRODUCTION CODE: ISAS***

***** VERSION: 3.1***

***** JODNAME: SCALE-PC***

*** DATE OF EXECUTION: 12/15/98***

*** TIME OF EXECUTION: 06:26:07***

* * ** PROBLEM PARAMETERS***

BIB 27GROUPNDF4 LIBRARY
MXX 14 MIXTURES
MSC 38 COMPOSITION SPECIFICATIONS
IZM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE S G/I DO NOT READ/READ OPTIONAL PARAMETER DATA
MLSN I FUEL SOLUTIONS

* * ** PROBLEM GEOMETRY***

CTP SDUAREPITCS CELL TYPE
PITCH 4.2992 CM CENTER TO CENTER SPACING
FUELOD 3.6449 CM FUEL DIAMETER OR SLAB TSICKNESS
MFUEB 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 3.7541 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

***SPECIAL PARAMETERS***

15N 8 ORDER OF ANGULAR QUADRATURE
ISM SI INNER ITERATION MAXIMUM
ICM 25 OUTER ITERATION MAXIMUM
5SF 1.00000E+00 SIZE FACTOR FOR SPATIAL MESS
EPS 1.00000E-04 OVERALL PROBLEM CONVERGENCE
PTC 1.00000E-04 SCAI.AR FLUX CONVERGENCE
KBK 1.42089E+00 SUCKLING FACTOR

IUS S THERM4AL UPSCATTER SCALING
SAL FINE BALANCE TABLE PRINT FLAG
DY I.00000E+00 BUCKLING NEIGHT
DZ 0.00000E+00 BUCKLING DEPTH
IPN 0 DIFFUSION COEFFICIENT OPTION
PRO S LOGICAL UNIT NUMBER TO READ FLUX GUESS
FMR -1 LOGICAL UNIT NUMBER TO WRITE FLUX GUESS
MIS 2051 NUMBER OF INTERVALS FOR RES. SNTORTNS
MLV 2 MAR LVALUE FOR RES. INTGRTNI
AXl I LOGICAL UNIT NUMBER TO WEITE ANISN BIB
RES i0 MIXTURE WITS SPECIAL RESONARCE CORRECTION

* CYLINDER GEOMETRY FOR SPECIAL RESONANCE CORRECTION
* 1.82240E-I00 DIMENSION (LBOAR) FOR SPECIAL RESONANCE CORRECTION

DANCOFF FACTOR SPECIFICATION
MIXTURE FACTOR

10 0.85220

ZONE SPECIFICATIONS FOR LA.TTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CLAD
ZONE 3 IS MOO
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***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM: 000009***

*** CREATION DATE: 03/08/96 **

***** VOLUME: ENGO**

***** LIBRARY: O:\SCAI.E43\WIN_NT\EXE***

*** PRODUCTION CODE: SENOVA***

***** VERSION: 3.1 **

***** JOBNAME: SCALE-PC **

O** ATS OF EXECUTION: 12/15/98***

*** TIME OP EXECUTION: 06:26:32***
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** *** NU•iRIC pARAMETERS •*****

**TME MAXIMUJM PROBLEM TIME (WIN) 170.00 *

**TEA TIME PER GENERATION (MOW) 2.00**

** * GEN NUMBER OF GENERATIONS 401 *

**NPG NUMBER PER GENERATION 1OSS **

** NSK NUMBER OF GENERATIONS TO BE SKIPPED 3 * **

* ** BEG BEGINNING GENERATION NUMBER 1 ***

**RES GENERATIONS BETWEEN CHECKPOINTS S *

* ** XlD NUMBER OF EXTRA 1-D CROSS SECTIONS 1 * **

**NBK NEUTRON BARR SIZE 1025**

** NB EXTRA POSITIONS IN NEUTRON BANE S *

**NFB FISSION BANK SlOE 1000**

**XFB EXTRA POSITIONS IN FISSION BAN4K S *

E* TA DEFAULT VALUE OF WEIGNT AVERAGE 0.5000**

** TH WEIGNT NOON FOR SPLITTING 3.0000**

**WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333 *

* ** END STARTING RANDOM NUMBER BB827100001 ***

** NB8 NUMBER OF D.A. BLOCKS ON UMIT E 2005*

N* LS LENGTH OF D.A. BLOCKS ON UNIT 8 512 *

* ** ADJ MODE OF CALCULATION FORWARD *

** * INPUT DATA WRITTEN ON RESTART UNIT NO ** *

ES BNANy DATA INTERFACE YES 0*
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**TRIGA - PREF. FLOOD CANISTER ** *

*** ****** ~LOGICAL PARAMETERS *** *

RUN

FLX

SMU

MED

CKU

MEN

NHL

XSI

XS2

EAP

PEI

POD

REROCUTE PROBLEM AFTER INECEING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX E-EFF BY UNIT NUMBER

COMPUTE COFACTOR E-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX E-EPF BY HOLE NUMBER

COMPOTE COFACTOR E-EFF BY HOLE NUMBER

PRINT FIST PROD MATRIX BY NILE NUrMBER

COLLECT MATRIX ST HIGHEST NILE 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 1-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MEP

IKP

PMP

MKCA

IRA

RCA

HAL

FAR

GAS

PAX

PHT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NO-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR E-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX E-EFF BY ARRAY NUMBER

COMPUTE COFACTOR E-EFF BY ARRAY NUMBER

PRINT FOSS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT ESEC-ALBEDO CORRELATION TABLES

PRINT HEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACEING INFORMATION

NO **"

NO **

YES ***~

NO ***

NO ** *

NO ***

NO * **

NO **

NO **

NO **

NO **

NO **

NO ***

NO **

NO ***

NO **

S
PARAMETER INPUT COMPLETED

S..... 0 5I' MERE USED READING THE pARAMETER DATA ....

*********** ***** DATA READING COMPLETED **********

0
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** TRIGA - PREF. FLOOD CANISTER**

*** ********** ADDITIONAL INFORMATION**** *

* ** NUMBER OF ENERGY GROUPS 27 USE LATTICE GEOMETRY YES **

ND. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN TNE NEUTRON SANK 24

ENTRIES/NEUTRON IN THE FISSION RANK 17

NUMBER OF MIXTURES USED 13

NUMBER OF BIAS SD'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 80

NUMBER OF GEOMETRY REGIONS USED 80

LARGEST GEOMETRY UNIT NUMBER 82

LARGEST ARRAY NUMBER 20

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UNITS IN THE GLOHAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM NOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

20

7

YES

YES

62

2

YES

7

* ** +X BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIS ** *

+YBUDAYCNDTO*MR - BUDRYCNITO I

±* + BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIS ** *

* * ARRAy

** NUMBER

** S

** 2

** 3

** 11

** 12

** 13

** 20 GLOBAL

UNITS IN UNITS IN UNITS IN BESTING **
S DIR. Y DIR. Z DIR. LEVEL **

1 7 1 2 **

1 4 1 2 **

1 4 1 2 **

1 7 1 2 **

1 4 1 2 **

1 4 1 2 **

1 1 7 1 **

..... S ID'S MERE USED LOANING TNE DATA ....
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN TNIS PROBLEMMEDIA BIAN
HUM IDREGION

UNIT 1

TRIGA FUEL ELEMENT (SCREENED)

S CYLINDER 4 1 RADIUS

2 CYLINDER 1 1 RADIUS

3 CYLINDER 5 1 RADIUS

4 CYLINDER 2 5 RADIUS

5 CYLINDER 9 1 RADIUS

= 0.28580

= 1.8224

= 1.8224

= 1.8771

=1.8771

19.0500

19.050

27.737

27. 727

36.703

-Z -19.050

-Z = -19.050

-Z = -27.737

-I = -27.737

-Z = -36.703

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

AT

AT

AT

AT

AT

X =

X =

X =

X =

0.O0000

0.00000

0.00000

0. 00000

0.00000

Y

Y

Y

I

Y

= 0.00000

= 0.000O00

= 0.0000O

= 0.00000

= 0.00000

UNIT 0

3.30 IN MIDTH / 0.28 IN THICKNESS DIVIDER CENTER STACK (SCREENED)

S CUBOID 2 1 +X - 4.1926 -X = -4.2020 +Y = 0.71120 -Y = 0.00000 +Z = 36.703 -Z - -30.703

UNIT 6
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O 3.38 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK (SCREENED)

1 CUBOOD 2 1 +IX =4.2926 -X = -4.2926 +Y = 0.60960 -Y =0.00000 +2 36.703 -Z = -36.703

UNIT 1

TRIGA ELEMENTS SN TOP OF 3.38 IN X 3.38 IN OPENING (SCREENED)

1 CUBOID 3 1 +X = 4.0267 -X = -4.0267 +Y 4.1029 -Y =-3.9505 +Z = 36.703 -Z = -36.703

HOLE NUMBER 1 AT X = 2.1495 Y =2.2257 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 2 AT X = -2.1495 Y = 2.2257 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 3 AT X = -2.1495 Y = -2.0733 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 4 AT X =2.1495 Y = -2.0733 2 = 0.00000 IS UNIT NUMBER 1

2 CUBOID 2 1 +X =4.2164 -X = -4.2164 +Y = 4.2926 -Y = -4.1402 +Z = 36.703 -Z = -36.703

3 CUBOID 12 1 +X =4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2926 +2 = 36.703 -Z = -36.703
TRIGA - pREP. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM4
REGION HUM ID

UNIT 1

TROGA ELEMENTS IN BOTTOM OF 3.36 IN X 3.39 IN OPENING (SCREENED)

1 CUBOID 3 1 +IX =4.0267 -X = -4.0267 +Y = 3.9505 -Y = -4.1029 +Z = 36.703 -Z = -36.703

HOLE NUMBER 6 AT X = 2.1495 Y = -2.2257 Z2 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 6 AT X = -2.1495 Y = -2.2257 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 7 AT X -2.1495 Y =2.0733 0 = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 9 AT X = 2.1490 Y = 2.0733 1 0.00000 IS UNIT NUMBER 1

2 CUBOID 2 1 +X =4.2164 -x = -4.2164 +Y =4.1402 -Y =-4.2926 +Z = 36.703 -Z =-36.703

3 CUBOID 12 1 +X = 4.2926 -X = -4.2926 +Y = 4.2926 -Y =-4.2926 +Z = 36.703 -Z =-36.703

O ... UNIT 12

TROGA ELEMENTS IN BOTTOM RIGHT OF 3.36 IN X 3.39 IN OPENING (SCREENED)

1 CUBOID 3 1 +X = 4.1029 -X = -3.9505 +Y = 3.9505 -Y = -4.1029 +1 - 36.703 -1 = -36.703

HOLE NOUMBER 9 AT X = 2.2257 Y = -2.2257 2 = 0.00000 IS UNIT NUMBER 1

BOLE NUMBER 10 AT X = 2.2257 Y = 2.0733 2 = 0.00000 IS UNIT HUO4ER 1

HOLE NUMBER 11 AT X = -2.0733 Y = -2.2257 2 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 12 AT X = -2.0733 Y - 2.0733 1 - 0.00000 IS UNIT NUMBER 1

2 CUBOID 2 1 -+X = 4.2926 -x = -4.1402 +Y = 4.1402 -Y = -4.2526 +Z - 36.703 -Z = -36.703

3 CUBOID 12 1 +X =4.2926 -x = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z2 36.703 -Z =-36.703

... UNIT 13

TRIGA ELEMENTS IN TOP RIGHT OF 3.38 IN X 3.38 IN OPENING (SCREENED)

1 CUBOID 3 1 +X = 4.1029 -X = -3.9505 +Y = 4.1029 -Y = -3.9505 +2 = 36.703 -Z = -36.703

HOLE SNUMBER 13 AT X = 2.2257 Y = 2.2257 Z = 0.00000 IS UNIT NUbBER 1

HOLE NUMBER 14 AT X = 2.2257 Y = -2.0733 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUM6BER 15 AT X = -2.0733 Y = 2.2257 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 16 AT X = -2.0733 Y = -2.0733 Z = 0.00000 IS UNIT NUMBER 1

2 105000 2 1 +X = 4.2926 -X = -4.1402 +Y = 4.2926 -Y = -4.1402 +2 = 36.703 -Z = -36.703

3 CUBOID 12 1 +X = 4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 36.703 -0 = -36.703
TRIGA - PREP. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION HUM ID

. .. UNIT 14 . . .

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.30 IN X 3.39 IN OPENING (SCREENED)

SI CUBOID 3 1 +X = 3.9505 -K = -4.1029 *Y =3.9505 -Y = -4.1029 +Z = 36.703 -Z = -36.703
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HOLEHUMBER 17 AT X =-2.2257 T= -2.2257 0 =0.00000 ISIUNIT NUMBER 1

HOLE HNG•ER 10 AT X = -2.2207 Y =2.0733 0 = 0.00000 IS UNIT HNUMER 1

HOLE HNGMER 19 AT X = 2.0733 Y = -2.2207 0 0.00000 IS UNIT HNGMER 1

HOLEHNUMBER 20 AT X= 2.0733 Y-= 2.0733 0 = 0.00000 IS UHIT NUMBER 1

2 CUGOID 2 1 +X = 4.1402 -X = -4.2926 +T = 4.1402 -Y = -4.2926 +0 = 36.703 -0 = -36.703

3 CUBOID 12 1 +X = 4.2926 -X = -4.2926 +T = 4.2926 -T = -4.2926 +0 = 36.703 -Z = -36.703

UNIT 15

TRIGA ELEMENTS IN TOP LEFT OF 3.39 IN X 3.39 IN OPENING (SCREENED)

1 CUBOID 3 1 +X = 3.9505 -X = -4.1029 +T = 4.1029 -Y = -3.9505 +0 = 36.703 -Z = -36.703

HOLE NUMOBER 21 AT X= -2.2257 Y = 2.2207 Z0=0.0000O0 IS UNIT NUM4BER 1

HOLE NUM4BER 22 AT X = -2.2257 Y = -2.0733 0 = 0.00000 05 UNIT NUMBER 1

HOLE NUMOBER 23 AT X = 2.0733 Y = 2.2257 0 = 0.00000 IS UNIT NUMBER 1

HOLEHNUMBER 24 AT X= 2.0733 Y = -2.0733 0 =0.00000 OS UNIT NUM4BER 1

2 CUGOID 2 1 +X = 4.1402 -X = -4.2926 +Y = 4.2926 -Y = -4.1402 +0 = 36.703 -Z = -36.703

3 CUBOID 12 1 +X = 4.2926 -X = -4.2026 +T = 4.2920 -Y = -4.2926 +0 = 30.703 -Z = -36.703

UNIT 16

TRIGA GASKET 3.36 IN X 3.36 IN CENTER OPENING (SCREENED)

1 CUGOID 3 1 +X = 4.0207 -X = -4.0267 +Y = 4.0267 -Y = -4.0267 +0 = 36.703 -Z = -36.703

HOLE NUMBER 25 AT X = -2.1499 Y = 2.1495 0 = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 26 AT X = -2.1495 Y = -2.1495 0 = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 27 AT X = 2.1495 Y = 2.1495 0 = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 29 AT X = 2.1495 T = -2.1495 0 = 0.00000 II UNIT NUMBER 1

2 CUBOID 2 1 +X = 4.2164 -X = -4.2164 +Y = 4.2164 -Y = -4.2164 +0 = 36.703 -0 = -36.703

3 CUBOID 12 1 +X = 4.2920 -X = -4.2926 +Y = 4.2920 -T = -4.2926 +0 = 36.703 -0 = -36.703S
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUN ID

UNIT 17

HORIZONTAL X-X POISON SHEET + MATER

1 CUBOID 13 1 +X = 3.9227 -X = -3.6227 +Y = 0.31750 -Y = 0.00000 +0 = 34.163 -0 = -34.163

2 CUBOID 14 1 +X = 4.1402 -E = -4.1402 +Y = 0.31700 -Y = 0.00000 +0 - 34.163 -Z = -34.163

3 CUBOID 12 1 +X = 4.2926 -X - -4.2926 +Y = 0.31750 -Y = 0.00000 +0 - 36.703 -0 -36.703

UNIT 20 EXTERNAL TO LATTICE 1 ...

CENTER COLUMN OF THREE OPENINGS N/ 0.29 IN PLATE (SCREENED)

1 ARRAY NUMBER 1 +X = 4.2926 -X = -4.2926 +Y = 13.907 -Y = -03.906 +Z = 36.703 -0 = -36.703

2 CUBOID 2 1 +X = 5.0036 -X = -9.0036 +Y = 14.616 -Y = -14.619 +0 - 36.703 -Z = -36.703

UNIT 21 EXTERNAL TO LATTICE 2 ...

LEFT OUTSIDE COLUMN OF TWO OPENINGS H/ 0.12 ON PLATE (SCREENED)

1 ARRAY NUMBER 2 +X = 4.2920 -X = -4.2926 +Y = 9.0467 -Y = -9.0469 +0 = 36.703 -0 = -36.703

2 CUBOID 2 1 +X = 4.2926 -X = -4.5974 +Y = 9.3535 -Y = -9.3530 +0 = 36.703 -Z = -36.703

UNIT 22 EXTERNAL TO LATTICE 3 ...

RIGHT OUTSIDE COLUMN OF TWO OPENINGS HI 0.12 IN PLATE (SCREENED)

1 ARRAY NUMBER 3 +X = 4.2926 -X = -4.2926 +Y = 9.0487 -T = -9.0466 +0 - 30.703 -S = -36.703

2 CUBOID 2 1 +X = 4.5974 -X = -4.2926 +Y = 9.3535 -Y = -9.3536 +0 = 30.703 -Z = -36.707
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED ZN TNIS PROBLEM a
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REGION RUM ID

... UNIT 30

NAC-LWT TRIGA BASKET (SCREENED)

1 CYLINDER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

12 1 RADIUS =

29 AT X

30 ATX =

31 ATX =

2 1 RADIUS =

6 1 RADIUS =

2 1 RADIUS =

8 1 RADIUS

2 1 RADIUS =

8 1 +X =

17 150 +Z = 36.703 -I -36.703

0.00000 Y = 0.00000 1 = 0.00000

-8.2974 Y = 0.00000 Z = 8.00000

8.2974 Y = 0.00000 Z = 0.00000

19.910 +Z = 17.118 -Z = -37.338

33.465 +Z = 37.138 -Z = -37.338

16.519 +1 = 37.338 -1 = -37.338

49.223 +Z = 37.338 -Z = -37.338

49.822 +2 = 37.338 -l = -37.338

48.822 -X = -48.822 +Y = 49.822

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER 20

IS UNIT NUMBER 21

IS UNIT NUMBER 22

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.800800

CENYERLINE IS AT K = 0.00000

CENTERLINE IS AT K = 0.00000

CENTERLINE IS AT XK 0.00000

-Y = -48.822 +Z = 37.338

Y = 0.00000

Y =0.00000

Y = 0.00000

Y 0 .00000

Y = o.00000

Y = 0.008000

-2 = -37.338

... UNIT 41

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

S CYLINDER

10

I0

2

ii

1

1

1

1

1

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

0.28580

1. 8224

1.8224

1.8771

1.8771

+Z =

+Z =

+Z =

+2 =

18.050

19.050

27.737

27 .737

36.703

-l = -18.050

-Z = -18.050

-Z = -27.737

-Z -27.737

-l = -36.703

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

K = 0.00000

XK 0.000O00

K = 0.00000

X = 0.00000

Y =0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y =0.00000

... UNIT 40

3.38 IN WIDTH / 0.28 IN THICKNESS DIVIDER CENTER STACK

1 CUBOID 2 1 +X =4.2826 -X= -4.2826 +tY = 0.71120

... UNIT 46

3.38 IN WID1TH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK

1 CUBOID 2 0 +X = 4.2826 -X = -4.2826 +Y = 0.60960
TRIGA - PREF. FLOOD CANISTER

-Y 0.00000 +Z = 36.703 -Z = -36.703

-0 = 0.00000 +Z = 36.703 -Z = -36.703

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
HUM IDREGION

UNIT 50

TRIGA FUEL ELEMENTS

1 CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

TRIGA FUEL ELEMENTS

1 CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

TRIGA FUEL ELEMENTS

IN TOP OF 3.38 IN K 3.38 IN

12 1 +K 4.2920

32 AT K 2.1495

33 AT K -2.1495

34 AT K = -2.1495

35 AT K = 2.1485

IN BOTTOM OF 3.38 IN K 3.38

12 1 +K = 4.2926

36 AT K = 2.1495

37 AT K = -2.1495

38 AT K -2.1495

38 AT K 2.1495

OPENING

-X = -4.2926

Y = 2.4154

Y - 2.4154

Y =-1.3389

Y = -1.3389

+Y

I

S

1

4.2826

0.00000

0.00000

0.00000

0.0O0000

-Y =-4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

+Z2

41

41

41

41

36.703 -Z = -36.703

. .. UNIT 51 . .

IN OPENING

-X - -4.2926

Y = -2.4154

Y = -2.4154

Y = 1.3389

Y = 1.3389

+Y

Z

2

1

Z

4,2926

0.00000

0.001000

0.00000

0.00000

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

+2 =

41

41

41

41

36.703 -Z = -36.703

UNIT 52 -

IN BOTTOM RIGHT OF 3.38 IN K 3.30 IN OPENING
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1 CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

12 1

40

41

42

43

AT

AT

AT

AT

X =4.2926 -M = -4.2926 +y = 4.2926 -Y = -4.2926

X= 2.4154 Y = -2.4114 0 = 0.04000 IS UNIT HUMBE

X = 2.4154 1 = 1.3389 1 = 0.00000 IS UNIT NUMBE

H = -1.3389 Y = -2.4154 0 = 0.00000 I0 UHIT NUMBE

N = -1.3389 1 = 1.3389 0 = 0.00000 IS UHIT HUMBE
TRIGA - PREF. FLOOO CANISTER

GEOMETRY DESCRIPTIOH FOR THOSE UNITS UTILIZED OH THIS PROBLEM

"R

"R

RB

+Z 36.703

41

41

41

41

-Z - -38.703

MEDIA BIAS
HUM IDREGIOH

UNIT 53 ...

TRIGA FUEL ELEMENTS IN TOP

1 CU9010 121

HOLE NUMBER 44

HOLE NUMBER 45

HOLE NUMBER 46

HOLE NUMBER 47

RIGHT OF 3.38 IN X 3.38 IN OPENING

+X= 4.2936 -X = -4.2926

AT X = 2.4154 Y = 2.4154

AT X = 2.4154 Y = -1.3389

AT X = -1.3389 Y = 2.4154

AT X = -1.3389 Y =-1.3389

Z0=

Z0=

Z0=

4.2926

0.00000

0.00000

0.00000

0.00000

-y

IS

IS

IS

IS

= -4.2926

UNIT NUMBER

UNIT NUMBER

UNIT NUMBER

UNIT NUMBER

+Z = 36.703

41

41

41

41

-Z = -36.703

UNIT 54

TRIGA FUEL ELEMENTS IN BOTTOM LEFT OF 3.39 IN X 3.39 IN OPENING

1 CUBOID 12 1 +X = 4.2926 -X = -4.2926

HOLE NUMB3ER ,48 AT N = -3.4104 Y = -2.4154

HOLE NUMBER 49 AT X = -2.4104 T = 1.3389

HOLE NUMBER 50 AT X = 1.3388 Y - -2.4154

HOLE NUMBER 11 AT X = 1.3399 T = 1.3389

+0

0

0

0

4.2926

0.100000

0. 00000

0. 00000

0.100000

-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 IN TOP

1 CUBOID 121

HOLE NUMBER 52

HOLE NUMBER 53

HOLE NUMBER 54

HOLE NUMBER 55

LEFT OF 3.38 TN X 3.38 IN OPENING

+X= 4.2926 -X = -4.2926 +T =

AT X = -2.4114 Y = 2.4154 0 =

AT X = -2.4154 Y = -1.3399 0 =

AT X= 1.3389 Y = 2.4154 Z0=

AT X = 1.3399 1 = -1.3399 1 =
TRIGA - PREP. FLOOD CANISTER

4.2920

0.00000

0.00000

0.00000

0.00000

-Y = -4.2926

IS UNIT NUMBER

70 UNIT NUMBER

IS UNIT NUMBER

30 UNIT NUMBER

+Z =

41

41

41

41

36.703 -Z = -36.703

MEDIA BIAS
HUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 56 ...

TRIGA HASEET 3.39

1 CUBOID

HOLE NUi4BER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 009010

IN X< 3.38

12 1

56

57

58

89

12 1

ON CENTER OPENING

+X= 4.2926

AT X = 2.1495

AT X = -2.1495

AT N = -2.1495

AT X = 2.1495

+X= 4.2926

-X - -4.2926

Y = -2.1495

Y = 2.1495

Y = -2.1495

Y = 2.1495

-X = -4.2926

+y =

Z0=

Z0=

Z0=

Z0=

+y =

4.2926

0.00000

0.00000

0.00000

0. 00000

4.2926

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.2926

+Z = 36.703 -0 = -36.703

41

41

41

41

+Z = 36.703 -0 = -36.703

UNIT 60 EXTERNAL TO LATTICE ii1 ..

CENTER COLUMN OF THREE OPENINGS N/ 0.28 IN PLATE

1 ARRAY NUMBER 11 +2< = 4.2926

2 CUB010 3 1 +X = 5.0038

-X = -4.2926 +Y = 13.907 -Y = -13.906 +0 = 36.703 -0 - -36.703

-X = -6.0038 +1 = 14.618 -Y = -14.618 +Z = 36.703 -0 = -36.703

UNIT 60 EXTERNAL TO LATTICE 13 ..

LEFT OUTSIDE COLUrMN OF TWO OPENINGS N/ 0.12 IN PLATE

1 ARRAy NUM8BER 12 +X = 4.2926 -X = -4.2926 *Y = 9.0487 -Y = -9.0489 +1 = 36.703 -0 = -36.703
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2 CUBOID 2 1 +X = 4.2926 -X = -4.5974 +Y 8 .3535 -Y = -9.3536 +Z = 36.703 -Z = -36.703

RIGHT OUTSIDE COLUMN OF TWO OPEN

1 ARRAY NUMBER 13 +•

2 CUBOID 2 1 +>

... UNIT 62 EETERNAL TO LATTICE 13

2NGS W/ 0.12 IN PLATE

E 4.2926 -X = -4.2926 +Y = 9.0497 -Y = -9.0488

X = 4.5974 -X = -4.2926 +Y = 9.3535 -Y = -9.3536
TRIGA - PREP. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+Z

+Z

36.703

36.703

-Z - -36.703

-Z - -36.703

MEDIA BIAS
HUM IDREGION

... UNIT 70

NAC-LWT TRIGA BASKET

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

12

60

61

62

2

6

2

8

2

8

1 RADIUS =

AT X

AT X =

AT X =

1 RADIUS =

1 RADIUS

1 RADIUS =

1 RADIUS =

1 RADIUS

1 +X =

17.150

0.00000

-9. 2974

9. 2974

16. 910

33. 460

36.519

49.223

49.922

49. 822

+Zl = 36.703

Y - 0.080000

Y = 0.00000

Y = 0.090000

+Z = 37.338

+Z - 37.338

+1 - 37.338

+Z = 37.338

+Z = 37.338

-X = -49.822

-I = -36.703 CENTERLINE IS AT X = 0.00000

ZO 0.00000 IS UNIT NUMBER 60

Z= 0.00000 IS UNIT NUM4BER 61

O = 0.00000 IS UMIT NUM4BER 62

-Z = -37.338 CENTERLINE IS AT X =0.00000

-I = -37.338 CENTERLINE IS AT X = 0.00000

-Z - -37.330 CENTERLINE IS AT X - 0.00000

-Z = -37.338 CENTERLINE IS AT X = 0.00000

-Z = -37.339 CENTERLINE IS AT X - 0.00000

+Y = 49.822 -Y =-49.822 +0 = 37.338

Y =0.00000

Y

Y

Y

Y

Y

-Z

- 0.00000

- 0.00000

= 0.00000

= 0.00000

- 0.00000

= -37.338

... UNIT 80

SIMPLIFIED LID

1 CYLINDER

2 CYLINDER

3 CUBOID

STRUCTURE NAC-LWT

2 1 RADIUS

8 1 RADIUS

B 1 +X

36. 519

49.822

49.8922

-LET

26. 353

36.619

49.822

+0

+Z

-X

14.135

04.135

-49.622

-Z = -14.135

-z - -14.135

+Y= 49.822

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y = -49.622 +Z

0. 00000

0. 00000

14.135

Y

Y

-Z

= 0.00000

= 0.00000

= -14.135

UNIT 81

SIMPLIFOED CASE HOTTOM STRUCTURE NAC

1 CYLINDER 6 1 RADIUS =

2 CYLINDER 2 1 RADIUS =

3 CYLINDER 9 1 RADIUS -

+0

+Z

+0

3.9100

13.070

13.970

-Z

-Z

-Z

-3.8100

-12.700

-12 .700

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y = -49.822 +1

0.500000

0.00000

0.00000

13.970

I

Y

-Z

= 0.00000

= 0.00000

- 0.00000

- -12.7004 CUBOID 8 1 +X = 4.9.22 -X = -49.922 +Y = 49.822
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS
NUM ID

GEOMiETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

REGION

************ GLOBAL* •***********
... UNIT 92 EXTERNAL TO LATTICE 20 ...

STACK OF S BASKETS IN CASK

1 ARRAY NUMBER 20 +X = 49.922 -X = -49.822 +Y = 489.22 -Y - -49.822 +0 = 214.96 -I = -213.36
TRIGA - PREP. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 1

0 LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y HOW S TO 7 BOTTON TO TOP

11

S

17

16

17

S

10
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

I LATER 1, X COLUMN 1 TO 1 LEFT TO BIGHT Y RON 1 TO 4 BOTTOM TO TOP

12

4

17

13

UNIT ORIENTATION DESCRIPTION FOB ARRAY 3

Z LAYER 1, N COLUMN 1 TO 1 LEFT TO RIGNT Y ROW 1 TO 4 BOTTOM TO TOP

14

6

17

'5
TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 11

I LAYER 1, X COLUMN 1 TO 1 LEFT TO BIGHT Y BOW 1 TO 7 BOTTOM TO TOP

51

46

17

56

17

45

55

-UNIT ORIENTATION DESCRIPTION FOR ARRAY 13

Z LAYER 1, N COLUMN 1 TO 1 LEFT TO BOOBY Y ROW 1 TO 4 BOTTOM TO TOP

52

46

17

53

-UNIT ORIENTATION DESCRIPTION FOB ARRAY 13

Z LAYER 1, N COLUMN 1 TO 1 LEFT TO RIGHT Y BOW 1 TO 4 BOTTOM TO TOP

54

46

17

BR

1 LAYER

81
Z LAYER

30
Z LAYER

70
O LAYER

70
1 LAYER

70
I LAYER

35
Z LAYER

80

1,

2,

3,

4,

5,

6,

7,

TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 20

COLUMN 1 TO 1 LEFT TO BIGHT Y ROW 1 TO 1 BOTTOM TO TOP

COLUMN 1 TO 1 LEFT TO BIGNT Y RON 1 TO 1 BOTTOM TO TOP

COLUJMN 1 TO 1 LEFT TO BIGHT Y ROW 1 TO 1 BOTTOM TO TOP

COLUMN 1 TO 1 LEFT TO BIGHT Y ROW 1 TO 1 BOTTOM TO TOP

COLUMN 1 TO 1 LEFT TO BOOBY Y ROW 1 TO 1 BOTTOM TO TOP

COLUMN 1 TO 1 LEFT TO RIGHT I BOW 1 TO 1 BOTTOM TO TOP

COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

TRIGA - PREF. FLOOD CANISTER
VOLUMES FOR TWOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY CUMULATIVE
UNIT REGION REGION VOLUME VOLUME

1 1 1 B.776B6E+S0 CM''3 B.77686E+00G CM**3
2 2 3.B7746E+Sl CM**3 3.97523E+02 CM**3
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3

S

1

3
4
5

10 1 6
2 9
3 10

11 1 11
2 12
3 13

12 1 14
2 15
3 16

13 1 17
2 16
3 19

14 1 20
2 21
3 22

1S 1 23
2 24
3 25

16 1 26
2 27
3 26

17 1 29
2 30
3 31

SURROUNDING GEOMETRY VOLUMES -

20 1 32
2 33

SURROUNDING GEOMETRY VOLUMES -

21 1 34
2 35

SURROUNDING GEOMETRY VOLUMES -

22 1 36
2 37

30 1 38
2 39
3 40
4 41
5 42
6 43
7 44

41 1 45
2 46
3 47
4 48
5 49

45 1 50

46 1 51

50 52

51 1 53

52 1 5

53 1 55

54 1 56

55 1 57

56 1 56
2 59

SURROUNDING GEOMETRY VOLUMES -

266

SURROUNDING GEOMETRY VOLUMES -

61 1 62
2 63

SURROUNDING GEOMETRY VOLUMES -

1.61270E+02 UM**3
3.52668E+01 UM**3
1.98501E+402 UM**3

4.48252E+02 UM**3

3.64173E+02 UM**3

1.51067E+53 CM**3
4.59145E+i02 UM**3
1.95382E+02 Q4**3

1.51067E+53 UM**3
4.59145E+02 UM**3
1.90362E+02 UM**3

1.510670+03 UM**3
4.591450+02 UM**3
1.90392E+02 Y34**3

1.S1067E+03 tCM**3
4.59145E0t52 UM**3
1.90382E+52 UM**3

1.51067E+03 UM**3
4.59145E+02 UM**3
1.90382E+02 UM**3

1.51067E+03 CM**3
4.59145E+02 a4**3
1.90382E+02 UM**3

1.510670+03 CM4**3
4.S9145E+02 CM**3
1.903920+02 GM**3

1.65856E+02 CM**3
1.377S4E+G1 cM4**3
2.04593E+01 C5**3

GEOMETRY REGION

1.7S279E+04 CM4**3
3.94695E+03 034**3

GEOMETRY REGION

1.14SS1E+04 CM**3
9.527290+02 CM**3

GEOMETRY REGION

1.14051E+04 CM**3
5.02729E+02 CM**3

2.19355E+G4 CM**3
1.65653E+04 C74**3
1.766310+05 CM**3
5.01461E+04 CM**3
2.55545E+05 CM**3
1.39278E+04 CM**3
1.59118E+05 UM**3

9.77586E+00 C04**3
3.97746E+052 CM

tt
3

1.912700+02 CM**3
3.52669E+01 CM**3
1.98501E+52 CM**3

4.492020+02 CM**3

3.941730+02 CM**3

2.16019E+03 CM**3

2.16019E+53 CM**3

2.16019E+03 UM**3

2.16019E+03 C4**3

2.16019E+53 CM**3

2.16019E+053 CM**3

2.16019E+03 CM**3
0.000050+00 CM**3

GEOMETRY REGION

1.75276E+54 CM**3
3.948955E+03 CM**3

GEOMETRY REGION

1.140010+04 M*'3
6.12729E+02 CM

t
*3

GEOMETRY REGION

5.78793E+02 CM**3
6.14560E+02 CM**3
8.12S61E+r02 CM**3

4.482020+02 CM**3

3.84173E+02 CM"*3

4.76091E+03 CM**3
5.22506E+03 CM**3
5.41544E+03 CM**3

4.76091E+03 CM
t
*3

5.22506E+03 CM*
t

3
5.41544E+03 CM**3

4.760910+03 CM**3
5.220060+03 CM**3
5.410440+03 CM**3

4.76091E+03 CM**3
5.22006E+03 CM**3
5.410440+03 CM**3

4.76091E+03 CM**3
5.220060+03 UM**3
5.410440+03 CM**3

4.76091E+03 CM**3
5.220060+03 CM**3
5.410440+03 CM**3

4.76091E+S3 CM**3
5.220060+03 CM**3
5.410440+03 CM**3

1.658560+02 CM**3
1.796310+02 CM**3
2.000900+02 CM**3

32 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.762790+04 QM**3
2.147680+04 CM**'3

34 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.14051E+04 CM**3
1.220790+04 CM**3

36 IS AN ARRAY pLACEMENT BOUNDARY REGION

1.140510+04 CM**3
1.220790+04 CM**3

6.782510+04 CM**3
8.389340+54 CM**3
2.627240+05 CM**3
3.12870E+05 CM**3
5.68410E+05 CM**3
5.823380+55 CM**3
7.41456E+05 CM**3

9.775686+SO CM'*3
3.97523E+02 CM**3
5.78753E+02 CM**3
6.140600+02 CM**3
8.125610+02 CM'*3

4.482020+02 CM**3

3.641730+02 CM**3

5.410440+03 C0*
t
3

5.410440±03 CM**3

5.410440+03 CM**3

5.410440+03 CM**3

5.410440+03 CM**3

5.410440+03 CM**3

5.415440+03 CM**3
5.415440+03 CM**3

60 05 AR ARRAY PLACEMENT BOUNDARY REGION

1.752790+04 CM**3
2.147690+04 CM**3

62 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.14051E+04 CM**3
1.22079E+04 CM'*3

64 05 AN ARRAY PLACEMENT BOUNDARY REGION

NAC International 6.6.5-53



NAC-LWT Cask SAR
Revision 44

August 2015

62 1 64
2 65

70 1 66
2 67
3 68
4 69
5 70
6 71
7 72

80 1 73
2 74
3 75

81 1 76

2 77
3 78
4 79

SURROUNDING GEOMETRY VOLUMES

82 1 80

1.14551E+i04 CM**3
8.027296+02 C4**3

2.18355E+04 CM**3
1.60653E±04 CM**3
1.78831E+05 CM**3
5.05461E+04 CM**3
2.55540E+05 CM**3
1.39278E+04 CM

t
*3

1.561180+05 CM**3

1.18444E+05 CM**3
1.020136+05 CM**3
6.02374E+54 CM**3

1.66245E+54 CM**3
9.57276E+04 CM**3
9.56257E+04 CM**3
5.66278E+i04 CM**3

- GEOMETRY REGION

4.25278E+0-6 CM**3

l.14051Et54 CM**3
1.220796+04 CM**3

6.782816+04 CM**3
8.38934E+54 IM**3
2.62724E+S5 CM**3
3.12870E+05 CM**3
5.68410E+G5 OM**3
5.82338E+05 OM**3
7.41456E+05 OM**3

1.18444E+05 OM**3
2.20456E+05 OM**3
2.80694E±05 CM4**3

1.66245E+04 0CM**3
1.12352E+05 01M**3
2.G7978E+05 OM**3
2.64806E+05 CM**3

80 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.25278E+06 OM**3

UNIT USES REGION

1 56 1

3

S

6

4

4

10 2 1

3

11i 1

2
3

12 2 I
2
3

13 2 1
2
3

14 2 1

2
3

15 2 1
2
3

25 2 1

3

17 20 1

20 2 1

21 2 1

22 2 1

30 2 1

3

3

S

45 6 5

46 5 1

MIXTURE

S

2

3

12

3

12

12

12

12

13
14
12

2

2

12

12

12

13

2

12

32

12

TOTAL VOLUME

5.47504E+52 CM**3
2.17138E+54 CM**3
1.G1511E+G4 CM**3
1.97494E+G3 OM**3
1.11161E+54 OM**3

1.79281E+03 CM**3

1.53669E+02 OM**3

3.02133E+03 OM**3
9.18290E+02 CM**3
3.80764E±02 OM**3

3.02133E±03 CM**3
9.16290E+02 OM**3
3.80764E+02 OM**3

3.021336+03 CM**3
8.182906+02 OM**3
3.80764E+02 OM**3

3.02133E+03 OM**3
9.18290E+52 CM**3
3.80764E+02 CM**3

3.52133E+53 0C4**3
9.182906+02 CM**3
3.80764E+02 CM**3

3.G21336+S3 CM**3
9.182906+02 CM**3
3.807646+02 CM**3

3.021336+03 CM**3
9.162906+02 CM*.3
3.807646+02 CM**3

3.31711E+03 CM**3
2.755086+02 CM**3
4.091656+02 CM

t
*3

3.505586+04 CM**3
7.887906+03 CM**3

2.281036+04 CM**3
1.605466+03 CM**3

2.28103E+04 CM**3
1.60546E+03 CM**3

4.387106+04 CM**3
3.213066+04 CM**3
3.57661E+05 CM**3
1.052926+05 CM**3
S.11080E+0S CM**3
2.785556+04 CM**3
3.182366+05 CM*"3

8.21216E+02 CM**3
3.25707E+04 CM**3
1.522676+04 CM**3
2.962426+03 CM**3
1.66741E+04 CM•*3

2.68921E+03 CM**3

2.305046+03 CM**3

6.480566+03 CM*'3

6.48058E+03 C1M**3

50

51

3

S
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52

53

54

55

56

60

51

52

70

80

51

52

3 1 12

3 1 12

3 1 12

3 5 12

3 1 12
2 12

6.40555E+03 CM**3

6.48058E+03 CM**3

6.480S8E+03 CM**3

6.48058E+13 CM4**3

6.I805BE+53 CM**3
0.00000Et00 CM**3

5.25537E+04 C4**3
1.18469E+54 CM**3

3.421545+54 CM**3
2.40819E+53 CM**3

3.42154E+04 CM**3
2.4OB1BE+03 CM**3

6.SBS6SE+04 CM4**3
4.81BS9E+04 C14**3
5.35492E+05 GM**3
1.5043BE+405 C14**3
7.66620E+S5 CM**3
4.17823E+14 CM**3
4.77353E+I5 CM**3

1.184445+55 OM**3
1.02013E+I5 CM*

t
*3

6.02374E+04 CM**3

1.66245E+14 CM**3
9.57276E+04 CM**3
9.56257E+04 CM**3
5.6827BE+04 CM**3

4.25278E+56 CM**3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 2.17138E+04 CM**3
2 6.62325E+I5 CM44*3
3 2.11453Et04 CM*4*3
4 1.36876E+03 C4**3
5 2.531795+04 Q4**3
5 9.15777E+55 QM**3
8 2.35759E+06 CM**3
9 1.11161E+04 CM

4
*3

I0 3.25757E+04 CM**3
ii 1.56741E+04 CM**3
12 1.581S6E+05 CM*4*3
13 3.31711E+03 CM4*43
14 2.7SBI8E+52 CM4**3

MASS (G)
1. 26338E+05
5. 24564E+06
2. 11106E+04
8.885326E+03
5. 32939E+04
1. 03319E+57
2. 38363E-14
3.7053625+04
1.8950S7E+05
4. 45219E+04
1. 57B27E-15
2. 57176E+4-5
2. 11S91E+03

**BIASING INFORMATION * *

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

..... 0 IO'S HERE USED IN WENO-V BEFORE TRACKING ....

..... 5.03250 MINUTES WERE USED PROCESSING DATA . ....

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.27645W-I2

START TYPE I WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 4.98221E+01 -X=-4.9B221E+01 +Y= 4.98221E+01 -Y=-4.98221E+I1 +Z= 2.14965E+52 -Z=-2.133B0E+02

THE FLAG TO START NEUTRONS IN THE REFLECTOR HAS TURNED OFF

WEND MESSAGE NUMBER K5-l0OS ** WARNING, ONLY 777 INDEPENDENT STARTING POSITIONS HERE GENERATED. ***

223 ADDITIONAL STARTING POINTS MERE PICKED FROM THE INITAL DISTRIBUTION.

1.79800 MINUTES HERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 1.53467 MINUTES.
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TRIGA - PREP. FLOOD CANISTER

GENERATION ELAPSED TINE AVERAGE AVG K-EFF MATRIX MATRIX K-EFF0
GENERATION K-EFFECTIVE NINIUTES N-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

1 9.04076E-Cl l.870l7E+CI l.GO000E+I0 I.OIOICE+I0 I.000I0E+0I 0.0I000E+0C
2 8.72359K-Cl 1.95685E+00 l.GGCIIE+I0 I.IIIIOE+00 I.ICIG0E+I0 I.OIO0OE+I0

KIND NESSAGE NUMBER 1(5-132 MANNING. .... OMIT 973 INDEPENDENT FISSION POINTS MERE GENERATED
S 9.77401E-01 l.96083E+00 8.77401K-Il I.DIDI0E+I0 I.IGII0E+I0 0.0I000E+IG
4 8.96041E-0l 2.00200E+0I 8.86720E-01 9.31981E-0S I.00000E+00 I.IOIOOE+00
5 8.93147E-01 2.04417E+II 8.88862K-Il 5.79148K-IS I.I00I0E+I0 0.00000E+00
6 8.75129E-01 2.08600E+I0 8.85429K-IS 5.34401K-IS 0.00IG0E+0D I.OIO00E+IC
7 9.12265K-Cl 2.12750E+I0 8.90796E-01 6.77804K-IS 0.0000CE+00 0.IIOCCE+IC
8 9.07510E-01 2.16951E+00 8.93582E-01 6.19574K-IS 0.IOIIOK+I0 I.I0I00E+00

9 8.90479K-Cl 2.21167K+00 8.93139K-Il 5.25118K-IS 0.ICI00E+ID 0.IOI0OE+00
SI 8.08255K-0l 2.25383K+00 8.85183K-IS 4.97716K-IS GIO0000E+00 I.0O000E+I00
11 9.08515K-Cl 2.29500K+I0 8.86838K-Il 4.63369K-IS 0.00000K+I0 0.00000E+00
12 8.82591KEl0 2.33800E+I0 8.86233K-Il 4.16413K-IS I.00000E+I0 0.00000E+00
13 8.79348K-Il 2.37917E+00 8.94698K-IS 4.66737K-IS 0.IC000E+I0 I.IICCCE+00
14 8.81056K-Cl 2.42133E+00 8.93476K-Si 3.91833K-IS 0.0000CK+00 I.IICCCK+00
15 8.85894K-0l 2.46150E+00 8.92895K-Il 3.64216K-IS I.ICIIOK+00 I.00000E+00
16 9.18410K-Il 2.50293E+00 68.4717K-Il 3.63301K-IS 0.III00E+00 I.IOI00E+I0
17 8.84402K-Cl 2.54133E+00 8.94129K-OS 3.63401K-IS I.IC000K+I0 I.10000E+00
18 8.85121K-OS 2.58150K+00 8.83466K-Il 3.44562K-IS I.IC000K+00 I.ICCCCK+00
18 9.74563K-Cl 2.61901E+00 8.98237K-Il 5.76472K-IS I.ICII0K+I0 0.110000E+00
20 9.41390K-OS 2.657S1E+00 9.00634K-Il 5.94029K-IS I.ICIIIK+I0 0.010000E+00
21 8.89588K-Cl 2.69910E+10 9.10053K-Il 5.64894K-IS I.I0000K+I0 0.11000E+00
22 8.85711K-Cl 2.740831+10 6.99335K-Il 5.41690K-IS 1.101010+10 1.100000E+00
23 8.81833K-OS 2.78283E+I0 8.98502K-Il 5.21007K-IS 0.IC000K+00 I.I000K0+I0
24 8.74236K-Cl 2.82401E+00 8.87399K-OS 5.08859K-IS 1.10000E+00 1.110000E+00
25 8.22286K-Cl 2.86167E+10 8.98481K-Il 4.98126K-IS 0.1910+00+0 1.001000E+00
26 8.85436K-Cl 2.90367K+lC 8.97937K-IS 4.610106K-IS 1.00001+10 I.ICICCE+I0
27 8.89771K-Cl 2.94410E+10 8.87611K-OS 4.61563K-IS I.I0000K+00 1.10000E+00
28 9.01682K-Cl 2.983331+00 8.97729K-Il 4.43613K-IS 1.101010+10 0.010001E+00
29 8.83443K-Cl 3.12450E+00 6897570K-Il 4.27162K-IS 0.00000E+00 1.100000E+00
30 8.87394K-Cl 3.064831+00 8.97207K-IS 4.13225K-IS 1.1010000+0 0.100000E+00
31 9.42163K-Cl 3.16417E+00 8.88757K-OS 4.27787K-IS 0.0C000K+00 0.111000E+00
32 9.44113K-Il 3.14451K+00 8.00268K-IS 4.41065K-IS I.ICIICK+IC 0.110001E+00
33 8.96528K-Cl 3.18301E+10 9.00148K-IS 4.25804K-IS 0.00000E+0C 1.001000E+00
34 9.14464K-Il 3.12233E+10 9.00202K-IS 4.12503K-IS I.IOII0K+I0 I.IO000E+00
35 8.62652K-Cl 3.26250E+10 8.99142K-OS 4.15752K-IS 1.101010+10 0.100000E+00
36 8.98104K-Cl 3.30283E+10 8.99132K-Il 4.03341K-IS I.I0000E+00 1.101000E+00
37 8.91865K-Cl 3.34033E+10 8.98925K-IS 3.92196K-IS I.00000E+00 1.100000E+00
38 9.29874K-Il 3.379671+00 8.99764K-IS 3.91722K-IS 0.00000E+00 1.110001E+10
39 9.121129K-Il 3.419171+01 9.00118K-IS 3.61477K-IS 0.10010E+10 1.010001+00
41 8.95317K-Il 3.459501+00 8.99991K-Il 3.71518K-OS 0.101000+00 1.100000E+00
41 8.84003K-0l 3.49967K+00 8.99561K-IS 3.64181K-IS 0.0000CE+I0 0.I0000E+00
42 9.10453K-Il 3.540100+00 8.99853K-IS 3.55999K-IS 1.11110E+10 .100000E+00
43 8.99455K-Il 3.57933E+00 8.99819K-IS 3.47224K-IS 0.ICI00E+IC 0.I0000E+00

44 9.17561K-Cl 3.62050E+00 9.00103K-IS 3.39357K-IS3 O0II00K0E+00 1..00000++00
45 8.94583K-Il 3.65900E+01 8.99877K-Il 3.31611K-IS 0.010110+00 0.101001+10
46 8.61784K-Il 3.699171+00 8.99466K-Il 3.21566K-IS 0.00000E+00 0.000001+00

47 8.51610K-Il 3.740501+00 8.96452K-Il 1.34961K-IS 1.11100E+10 0.00000E+I0
46 9.24237K-Il 3.778631+00 6.99012K-IS 3.32378K-IS 0.00000E+00 0.00000E+10
49 8.84761K-Il 3.620001+01 8.98709K-IS 3.26641K-IS 0.01000E+00 0.110000E+00
SI 9.05456K-Il 3.861331+00 8.98849K-IS 3.21071K-IS 0.00000E+10 0.0010001+00
51 9.13171K-0Il 3.910671+01 8.98936K-Il 3.13569K-IS 0.01111E+00 0.00000E+00
52 8.59549K-Il 3.94267E+01 8.98148K-Il 3.17191K-I3 0.01100E+00 1.111001+00
53 8.88461K-Il 3.986671+01 8.97956K-Il 3.11489K-IS 0.001111+00 I.00000E+I0
54 8.44593K-Il 4.027831+00 8.96932K-Il 3.22220E-13 1.00000E+00 0.00000E+00
55 9.15333K-Il 4.166331+00 8.97279K-IS 3.17983K-IS 0.010110+10 0.1110001+00
56 8.91137K-Il 4.116671+01 8.97165K-OS 3.12246K-IS 0.010000E+00 0I00000EtIC
57 8.94424K-Il 4.147831+01 8.97115K-Cl 3.06556K-IS 0.010000+00 0.110000E+00
58 9.17595E-IS 4.197171+01 8.97491K-IS 3.03246E-03 0.01000E+10 1.001000E+00
59 9.14172K-Il 4.227501+01 9.97774K-IS 2.593141-03 0.01100E+00 I.II0000K+00
60 9.49548K-Il 4.266831+01 8.96666F-I1 3.07356E-03 0.01100E+10 0.I0000E+I0
61 9.66399K-Il 4.314331+01 6.99614K-Il 3.23173K-IS C.00000E±00 1.001000E+10
62 9.14482K-Il 4.54551K+0I 8.99892K-Cl 3.179371-03 0.0100001+00 0.IIOCCE+I0
63 8.86145K-li 4.387671+10 8.99665K-Cl 3.13406K-CS C.CIO00K+00 0.010001E+00
64 9.18881K-OS 4.428831+00 8.99814K-Cl 3.08668K-OS 0.0100001+00 0.100000+00
65 8.64192K-IS 4.47100E+00 8.995641-01 3.04753K-IS 0.010000E+00 0.00000E+I0
66 9.17861K-IS 4.51117E+01 8.99694K-Cl 3.00233K-OS 0.010000E+00 0.1100001+00
67 8.819991-IS 4.55233K+00 8.994221-01 2.96826K-OS 0.0100001+00 1.111001E+10
66 9.59277K-IS 4.593671+00 9.00328K-Cl 3.06042K-OS 0.010001+00 1.110001E+10
69 9.039071-IS 4.63310E+00 9.005821-01 3.014871-OS l.C0O00E+00 0.010001E+00
70 8.89718E-CS 4.67500E+00 9.00225E-01 2.974351-03 0.100100+00 0.110011+10
71 9.28187E-OS 4.715331+01 9.006391-01 2.959611-03 0.010001+00 0.100001+00
72 9.12438K-IS 4.755671+01 9.007971-01 2.921911-IS 0.00000E+00 0.10000+100
73 9.21470E-IS 4.795001+01 9.01089E-01 2.994161-03 0.0100001+00 0.0100001+10

REND MESSAGE NUMIBER K5-132 MANNING.... .ONLY 999 SNDEPENDENT FISSION POINTS MIRE GENERATED
74 8.914591-01 4.834331+01 9.01110K-Cl 2.854761-03 0.0100001+00 0.110001E+00
75 8.78585K-IS 4.874671+01 9.00703E-Cl 2.13209K-IS 0.010000E+00 0.001000E+00
76 1.286761-01 4.914831+00 9.018E1-01 2.11902K-OS 0.00000E+00 0.110000E+00
77 9.39995K-Il 4.953331+00 9.01600E-Il 2.62916K-OS 0.010000E+00 0.001000E+00
70 9.444601-IS 4.990111+00 9.02164E-Il 2.948081-IS 0.010000E+00 1.0010001+00
79 9.28185E-01 5.127501+00 9.025021-01 2.831091-03 0.010000E+00 0.100000E00
80 9.24221E-01 5.066831+01 9.027801-01 2.80639E-03 0.000011+00 0.010000E+00
91 9.034221-01 S.105331+01 9.02789E-01 2.772631-03 1.100000E+00 0.000101+00
82 6.943761-01 5.142831+00 9.02683E-01 2.739771-03 0.100000+00 0.0010001+00
83 9.044371-01 5.182171+00 9.02705K-0S 2.71582E-13 0.100110+00 0.010000E+00
64 9.30003E-01 5.222501+00 9.03118K-0S 2.693271-03 0.100000+10 0.001000E+00
65 8.81359E-Il 5.26183E+00 9.12777K-IS 2.073421-03 1.100001+00 1.011001+00
86 8.86321E-01 5.30301E+00 9.12581K-Il 2.648651-03 0.00000E+00 0.011001E+10
67 8.889461-01 S.34417E+00 9.02421E-01 2.62222E-03 0.100000E+00 0.01000E+00
88 8.74919E-01 5.382671+00 9.12101K-OS 2.611211-03 0.100000+00 0.00000E+00
69 8.641821-01 S.42363E+00 9.01895K-IS 3.56122K-IS 0.100110+00 0.010000E+00a
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90 9.51887E-01 5.494175+00 9.024635-01 2.62191E-03 0.000005+00 0.000005+00
91 9.107045-01 5.503505+00 9.025505E-01 2.593945-03 0.00000E+00 0.000005+00
92 9.551975-01 5.542835+00 9.031405-01 2.63090E-03 0.000005+00 0.000005+00
93 9.04235E-01 5.593175+00 9.031053-01 2.601765-03 0.000005+00 0.000005+00
94 9.296145-01 5.631675+00 9.034405-01 2.58935E-03 0.000005+00 0.00000E+00
95 9.239295-01 5.661935+00 9.036605-01 2.570935-03 0.000005+00 0.000005+00
96 9.163255-01 5.702175+00 9.03795E-01 2.54698E-03 0.000005+00 0.000005+00
97 9.978095-01 5.742505+00 9.037325-01 2.520725-03 0.000005+00 0.00000E+00
99 9.070235-01 5.792075+00 9.037965-01 2.49456E-03 0.000005+00 0.000005+00
99 9.018655-01 5.922175+00 9.03747E-01 2.46879E-03 0.00000E+00 0.000005+00
100 9.059075-01 5.961505+00 9.0376995-01 2.443595-03 0.000005+00 0.00000E+00
101 9.991975-01 5.900935+00 9.037235-01 2.41920E-03 0.000005+00 0.00000E+00
102 9.362055-01 5.939335+00 9.040495-01 2.41693E-03 0.000005+00 0.00000E+00
103 9.490215-01 5.977975+00 9.044945-01 2.432175-03 0.00000E+00 0.00000E+00
104 9.995265-01 9.019005+00 9.044355-01 2.40970E-03 0.000005+00 0.000005+00
105 9.202605-01 6.057335+00 9.049589-01 2.39015E-03 0.000005+00 O.OOOOOE+00
106 9.200115-01 0.090075+00 0.047375-01 2.371705-03 0.000005+00 0.000005+00
107 9.192325-01 6.136175+00 9.049665-01 2.35251E-03 0.000005+00 0.000005+00
109 0.297795-01 6.175505+00 9.05101E-01 2.34204E-03 0.000005+00 0.000005+00
109 9.909725-01 9.215975+00 9.049995-01 2.35641E-03 0.000005+00 0.OOOOOE+00
130 9.991535-01 9.259935+00 9.043315-01 2.36160E-03 0.000005+00 0.000005+00
111 9.926955-01 6.299005+00 9.041335-01 3.349245-03 0.000005+00 0.00000E+00
112 9.907495-01 6.339335+00 9.040065-01 2.327775-03 0.O000005+00 0.000005+00
113 9.155095-01 9.379975+00 9.0416995-01 2.309005-03 0.000005+00 0.000005+00
114 9.741565-01 6.419939+00 9.039015-01 2.303935-03 0.000005+00 0.000005+00
115 9.572205-01 6.493935+00 9.034965-01 2.320525-03 0.000005+00 0.000005+00
119 9.942615-01 9.504175+00 9.034075-01 2.301505-03 0.000005+00 0.000005+00
117 9.129395-01 6.541675+00 9.034995-01 2.292975-03 0.000005+00 0.000005+00
119 9.927705-01 6.591935+00 9.033105-01 2.270145-03 0.000005+00 0.000005+00
119 9.129935-01 6.922175+00 9.033935-01 2.252175-03 0.000005+00 0.00000E+00
120 9.954005-01 9.961505+00 9.033255-01 2.234035-03 0.000005+00 0.000005+00
121 9.377775-01 6.702675+00 9.027745-01 2.292945-03 0.000005+00 0.000005+00
122 9.125255-01 6.743005+00 9.029565-01 2.294995-03 0.000005+00 0.000005+00
123 9.575725-01 6.794175+00 9.024915-01 2.277165-03 0.000005+00 0.000006+00
124 9.949565-01 9.927175+00 9.023395-01 2.262995-03 0.000005+00 0.000005+00
125 9.971655-01 6.999335+00 9.022145-01 2.247905-03 0.000005+00 0.000005+00
126 9.305695-01 6.910505+00 9.024435-01 2.241395-03 0.000005+00 0.000005+00
127 9.094755-01 9.949936+00 0.024995-01 2.224105-03 0.000005+00 0.000005+00
129 9.203015-01 9.999335+00 9.029415-01 2.2108995-03 0.000005+00 0.000005+00
129 9.293215-01 7.029975+00 9.029435-01 2.202725-03 0.000005+00 0.000005+00
130 0.333535-01 7.069005+00 9.030915-01 2.199405-03 0.000005+00 0.000005+00
131 9.911025-01 7.109175+00 9.029995-01 2.193245-03 0.000005+00 0.000005+00
132 9.134795-01 7.150335+00 9.030705-01 2.197995-03 0.000005+00 0.000005+00
133 9.995715-01 7.199675+00 9.029675-01 2.153735-03 0.000005+00 0.000005+00
134 9.044795-01 7.230005+00 0.029795-01 2.137305-03 0.000005+00 0.000005+00
135 9.369605-01 7.272375+00 9.032345-01 2.139595-03 0.000005+00 0.000005+00
136 9.119045-01 7.312335+00 9.032995-01 2.121757-03 0.000005+00 0.000005+00
137 9.249565-01 7.352675+00 9.034595-01 2.111945-03 0.000005+00 0.000005+00
139 0.331025-01 7.392005+00 0.036765-01 2.107656-03 0.000005+00 0.000005+00
139 9.961115-01 7.432335+00 9.036215-01 2.692955-03 0.000005+00 0.000005+00
140 6.796005-01 7.472675+00 9.034405-01 2.065252-03 0.000005+00 0.000005+00
141 9.929095-01 7.514675+00 9.032925-01 2.075735-03 0.000005+00 0.000005+00
142 9.954595-01 7.555935+00 9.031645-01 2.064795-03 0.000005+00 0.000005+00
143 0.923655-01 7.596005+00 9.030175-01 2.055365-03 0.000005+00 0.000005+00
144 9.946695-00 7.636505+00 9.029995-01 2.044945-03 0.600005E+00 0.000005+00
145 9.924555-00 7.676935+00 9.029155-01 2.031905-03 0.000005+00 0.000005+00
149 0.099405-01 7.717005+00 9.029645-01 2.019355-03 0.000005+00 0.000005+00
147 6.792375-01 7.757335+00 9.029945-01 2.011575-03 0.000005+00 0.000005+00
149 9.919265-01 7.796505+00 9.025525-01 2.003905-03 0.000005+00 0.000005+00
149 9.212555-01 7.936935+00 9.026795-01 1.993195-03 0.000005+00 0.000005+00
150 9.796035-01 7.679175+00 9.025235-01 1.905915-03 0.000005+00 0.000005+00
151 9.062445-01 7.929335+00 9.025465-01 1.972595-03 0.000005+00 0.000005+00
152 9.619995-01 7.960505+00 5.022795-01 1.977965-03 0.000005+00 0.000005+00
153 6.990095-01 6.000935+00 9.022565-01 1.964945-03 0.000005+00 0.000005+00
154 9.163445-01 9.043935+00 9.023495-01 1.954175-03 0.000005+00 0.000005+00
155 9.160765-01 6.094175+00 9.024445-01 1.943675-03 0.000005+00 0.000005+00
156 9.045255-01 9.125335+00 9.024595-01 1.931095-03 0.000005+00 0.000005+00
i5? 9.601965-01 9.166505+00 9.021955-01 1.937945-03 0.000005+00 0.000005+00
156 9.745145-01 9.205935+00 9.020095-01 1.933535-03 0.000005+00 0.000005+00
150 6.544135-01 6.245175+00 9.017045-01 1.944945-03 0.000005+00 0.000005+00
190 9.67244E-01 9.299175+00 9.014965-01 1.944965-03 0.000005+00 0.000005+00
161 6.794365-01 9.330335+00 9.013415-01 1.093025-03 0.000005+00 0.000005+00
162 9.966325-01 9.374335+00 9.012495-01 1.929095-03 0.000005+00 0.000005+00
163 9.490035-01 9.414505+00 0.015525-01 1.939735-03 0.000005+00 0.000005+00
164 9.994995-01 9.456675+00 9.015335-01 1.927925-03 0.000005+00 0.000005+00
165 9.897275-01 9.495175+00 9.014605-01 1.917325-03 0.000005+00 0.000005+00
166 9.972335-01 6.53533E+00 9.012525-01 1.916995-03 0.000005+00 0.000005+00
197 9.777725-01 6.577505+00 9.011005-01 1.910645-03 0.000005+00 0.000005+00
166 6.761795-01 6.619675+00 9.009595-01 1.005035-03 0.000005+00 0.000005+00
1690 9.594925-01 9.990935+00 9.007055-01 1.910595-03 0.000005+00 0.000005+00
170 9.199195-01 0.700175+00 9.009015-01 1.901605-03 0.000005+00 0.O00000E+00
171 9.012255-01 9.741335+00 9.007445-01 1.991105-03 0.000005+00 0.00000E+00
172 9.999055-01 9.791675+00 9.009745-01 1.991315-03 0.000005+00 0.000005+00
173 9.074035-01 9.921005+00 9.007135-01 1.970695-03 0.000005+00 0.000005+00
174 0.093965-01 9.959505+00 9.007645-01 1.960475-03 0.010000E+00 0.00000E+00
576 9.377135-01 9.999935+00 9.009775-01 1.961965-03 0.000005+00 0.000005+00
176 9.370225-01 9.939175+00 9.011945-01 1.662905-03 0.000005+00 0.000005+00
177 0.904195-01 6.979335+00 9.011235-01 1.653045-03 0.000005+00 0.000005+00
179 9.493735-01 9.017635+00 9.013915-01 1.062045-03 0.000005+00 0.000005+00
179 9.913075-01 9.0SS335+00 9.019435-03 1.9057S5E-03 0.000005+00 0.000005+00
190 9.234105-01 9.004675+00 9.010645-01 1.099995-03 0.00000E+00 0.000005+00
161 8.666S50-01 9.136635+00 6.017705-01 1.997305-03 0.000005+00 0.000005+00
192 0.329665-01 9.179635+00 9.010525-01 1.994615-03 0.O000005+00 0.O000005+00
193 9.490905-01 9.222005+00 9.016454-01 1.907495-03 0.000005+00 0.000005+00
194 0.234435-01 9.260050+00 9.017745-01 1.000745-03 0.000005+00 0.000005+00
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185 8.799176-01 9.300676+00 9.016546-01 1.894106-03 0.000006+00 0.000006+00
186 9.411426-01 9.341006+00 9.018696-01 1.895966-03 0.000006+00 0.000006+00
187 8.742486-01 9.382176+00 9.017206-01 3.891586-03 0.000006+00 0.000006+00
188 8.974786-03 9.422506+00 9.016976-01 1.881526-03 0.000006+00 0.000006+00
189 9.459096-01 9.461836+00 9.019336-01 1.996246-03 0.000006+00 0.00000E+00
190 8.97201E-01 9.503006+00 9.01908E-01 1.876356-03 0.000006+00 0.000006+00

191 8.720236-01 9.544176+00 9.017506-Ol 1.873096-03 0.000006+00 0.000006+00
192 9.115196-01 9.583506+00 9.018016-01 1.963916-03 0.000006+00 0.00000E+00
193 9.176436-01 9.62483E+00 9.01984E-01 1.855996-03 0.000006+00 0.000006+00
194 8.989456-01 9.665006+00 9.018676-01 1.846376-03 0.000006+00 0.000006+00
195 9.121746-01 9.706176+00 9.019206-01 1.837556-03 0.000006+00 0.000006+00
196 9.17972E-01 9.749506+00 9.020036-01 1.829926-03 0.000006+00 0.000006+00
197 9.046026-01 9.795836+09 8.020176-01 1.820576-93 0.000096+00 0.00000E+00
198 9.30746E-01 9.826176+00 9.021636-01 1.817186-03 0.000056+00 0.000006+00
198 9.363606-01 9.864676+00 9.023376-01 1.816256-03 0.000006+00 0.000006+00
200 9.111186E-01 9.904006+00 8.023816-01 1.807596-03 0.000006+00 0.000006+00
201 0.02267E-01 9.943330+00 5.023816-01 1.798496-03 0.000006+00 0.000006+00
202 8.973956-01 9.993676±00 9.023566-01 1.769656-03 0.000006+00 0.000006+00
203 9.013246-01 1.002386+01 9.023516-01 1.760736-03 0.000006+00 0.000006+00
204 9.356406-01 1.006236+01 9.025156-01 1.778546-03 0.000006+00 0.000006+00
200 9.117476-01 1.010276+01 5.025616-01 1.771336-03 0.000006+00 0.000006+00
206 9.285776-01 1.014206±01 9.026886-01 1.767246-03 0.000006+00 0.000006+00
207 8.861836-01 1.018236+01 9.026086-01 1.760446-03 0.000006+00 0.000006+00
208 9.139756-01 1.022176+01 9.026863-01 1.752746-03 0.000006+00 0.000006+00
209 9.103636-01 1.026186+01 8.027006-01 1.744656-03 0.000006+00 0.000006+00
210 8.708346-01 1.030226+01 5.025476-01 1.742996-03 0.000006+00 0.000006+00
213 8.987436-01 1.034156+01 9.025346-01 1.734696-03 0.000006+00 0.000006+00
212 9.013096-01 1.038186+01 9.025286-01 1.726416-03 0.000006+00 0.000006+00
213 9.155886-01 1.042226+01 9.025906-01 1.719326-03 0.000006+00 0.000006+00
214 9.011426-01 1.046236+01 9.025836-01 1.711216-03 0.000006+00 0.000006+00
215 9.318636-01 1.050080+01 9.027206-01 1.708696-03 0.000006+90 0.000006+00
216 8.802986-01 1.054206+01 9.026166-01 1.703916-03 0.000006+00 0.000006+00
217 9.975146-01 1.057956+01 8.029926-01 1.696136-03 0.000006+00 0.000006+00
218 8.674536-01 1.061986+01 8.024286-01 1.696086-03 0.000006+00 0.000006+00
218 9.020866-01 1.066106+01 9.024286-01 1.688256-03 0.000006+00 0.000006+00
220 8.767656-01 1.070136+01 8.023106-01 1.684616-03 0.000006+00 0.000006+00
221 9.619576-01 1.074436+01 8.021266-01 1.686996-03 0.000006+00 0.000006+00
222 6.859546-01 1.078476+01 9.020526-01 1.680916-03 0.000006+00 0.000006+00
223 9.300386-01 1.082586+01 9.021796-01 1.678076-03 0.000006+00 0.000006+00
224 8.590550-01 1.086706+01 9.019996-01 1.681750-03 0.00000E+00 0.000000+00
225 8.908876-01 1.0890736+01 9.019356-01 1.674936-03 0.000006+00 0.000006+00
226 8.675576-01 1.094936+01 9.017816-01 1.674496-03 0.000006+00 0.000006+00
227 6.926076-01 1.088976+01 9.017416-01 1.667536-03 0.000006+00 0.000006+00
228 9.040926-01 1.103006+01 9.017516-01 1.660176-03 0.000006+00 0.000006+00
229 9.130596-01 1.106656+01 9.018016-01 1.653596-03 0.000006+00 0.000006+00
230 6.447146-01 1.110686+01 9.015506-01 1.665256-03 0.000006+00 0.000006+00
231 9.188476-01 1.114436+01 9.016266-01 1.659686-03 0.000006+00 0.000006+00
232 9.205906-01 1.119476+01 9.017086-01 1.654506-03 0.000006+00 0.000006+00
233 9.033976-01 1.122506+01 9.017166-01 1.647346-03 0.000006+00 0.000006+00
234 9.202146-01 1.326336+01 9.018176-01 1.643356-03 0.000006+00 0.000006+00
235 9.090476-01 3.130276+01 9.018480-01 1.636586-03 0.000906+00 0.000006+00
236 9.031646-01 1.134306+01 9.018530-01 1.629596-03 0.000006+00 0.000006+00
237 9.914376-01 1.139236+01 9.018096-01 1.623236-03 0.000006+00 0.000006+00
238 8.980440-01 3.342270+01 9.017930-01 1.616426-03 0.0090006+00 0.000006+00
239 9.939840-01 1.146496+01 0.017600-01 1.609920-03 0.000006+00 0.000000+00
240 5.035800-01 1.350500+01 9.017680-01 1.603166-03 0.000006+00 0.000006+00
241 9.774476-01 3.154726+01 9.016666-01 1.599686-03 0.009006E+00 0.000006+00
242 8.906566-01 1.158656+01 9.016200-01 1.593660-03 0.000000+00 0.000000+00
243 9.314216-01 1.162400+01 9.017446-01 1.591946-03 0.000006+00 0.000006+00
244 9.151346-01 1.166206+01 9.017996-01 1.586226-03 0.000006+00 0.000006+00
245 9.184436-01 1.170100+01 9.018680-01 1.581166-03 0.000006+00 0.000000+00
246 0.128516-01 1.174036+01 9.019136-01 2.575316-03 0.000006+00 0.000000+00
247 6.738236-01 1.178076+01 9.017980-01 1.673056-03 0.000006+00 0.000000+00
248 9.835250-01 1.182106+01 9.017240-01 1.568406-03 0.000006+00 0.000006+00
249 9.029010-01 1.186126+01 9.017296-01 1.502056-03 0.000006+00 0.000006+00
250 9.144606E-01 1.190056+01 9.017800-01 1.556586-03 0.000006+00 0.000000+00
251 8.691520-01 1.194176+01 9.018490-01 1.555836-03 0.000006+00 0.000000+00
202 9.564820-01 1.198106+01 9.019690-01 1.565040-03 0.000006+00 0.000000+00
253 9.217226-01 1.202136+01 9.019486-01 1.560800-03 0.000006+00 0.000006+00
254 8.894676-01 1.206176+01 9.018986-01 1.555386-03 0.000006+00 0.000000+00
255 9.688116-01 1.210106+01 9.017676-01 1.554736-03 0.000006+00 0.000006+00
206 8.668136-01 1.214406+01 8.016306-01 1.554706-03 0.000006+00 0.000006+00
257 8.452426-01 1.218526+01 9.014086-01 1.564306-03 0.000006+00 0.000006+00
256 8.814226-01 1.222636+01 9.013306-01 1.060146-03 0.000006+00 0.000000+00
259 8.720486-01 1.226956+01 9.012166-01 1.558220-03 0.000006+00 0.000006+00
260 8.544446-01 1.230976+01 9.011906-01 1.552396-03 0.000006+00 0.000006+00
261 0.964330-01 1.23519E+01 0.011726-01 1.546506-03 0.000006+00 0.000006+00
262 9.000416-01 1.239226+01 9.011767-01 1.540550-03 0.000006+00 0.000000+00
263 9.280546-01 1.243160+01 0.012700-01 1.538086-03 0.000006+00 0.000006+00
264 9.048456-01 1.247456+01 9.012846-01 1.532266-03 0.000006+00 0.000006+00
265 6.025306-01 1.251576+01 0.012516-01 1.526796-03 0.000006+00 0.000006+00
266 9.231306-01 1.255606+01 9.013340-01 1.523256-03 0.000006+00 0.000006+00
267 0.351026-01 1.259436+01 9.014616-01 1.522636-03 0.000006+00 0.000006+00
260 9.238706-01 1.263386+01 5.015456-01 1.510446-03 0.000006+00 0.000006+00
269 9.388416-01 1.267226+01 9.016856-01 1.520176-03 0.000006+00 0.000000+00
270 9.774466-01 1.271336+01 9.015056-01 1.517196-03 0.000006+00 0.000000+00
271 9.601706-01 1.275556+01 0.014416-01 1.519356-03 0.000006+00 0.000006+00
272 0.266706-01 1.279486+01 8.015346-01 1.516606-03 0.000006+00 0.000006+00
273 0.056516-01 1.283526+01 9.015400-01 1.511076-03 0.000000+00 0.000006+00
274 0.293316-01 1.287450+01 0.016406-01 1.500200-03 0.000006+00 0.000006+00
275 9.446166-01 1.293486+01 0.017890-01 1.510956-03 0.000006+00 0.000006+00
276 0.990850-01 1.295420+01 0.017960-01 1.505450-03 0.000006+00 0.000006+00
377 9.1739006-01 1.299270+01 9.016450-01 1.301046-03 0.000006+00 0.000006+00
278 0.073026-01 1.303296+01 9.018656-01 1.405736-03 0.000006+00 0.000006+00
279 6.776196-01 1.307236+01 9.017776-01 1.4928996-03 0.000006+00 0.000006+00

NAC International 6.6.5-58



NAC-LWT Cask SAR
Revision 44

August 2015

280
281
282
283
284
285
286
287
288
288
280
281
282
283
284
285
298
287
2988
288
300
301
302
303
304
305
306
307
308
309
310
311
312
333
314
315
316
317
318
318
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
348
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
385
365
367
365
369
370
371
372
373
374

8.804918-01
8.88274E-01
8.87369E-01
8.760598-01
9.242978-01
8.7 6306E-01
8.99561E-01
9.48609E-01
8.98657E-01
8.63808E-01
9.331758-01
9.157468-01
9.05808E-01
8.988464E8-01
9.04 1528-01
9.364988-01
9. 24 00 6-01
8.904288-01
9.252378-51
8.209108-01
9.58676E-01
8.73738E-01
9.09099E-01
9.393678-01
9. 32 93 4-01
8. 4807 68-01
8.86296E-01
9.160378-01
8. 97034E-01
9.401628-01
8.89183E-01
8. 97302E-01
9. 3158 38-01
9.08951E-01
8. 84113E-01
8.771238-01
8. 66591E-01
9.043648-01
9.08567 68-01
9.124678-01
8.996288-01
9. 334 078-01
9.084308-01
9.030578-01
9.383778-01
8.810118-01
9.220878-01
9.073958-01
9.164928-01
9.172578-01
8.62294E-01
8. 7498 98-01
8. 435 65E-01
9.460004E8-01
8. 586278-01
8.652798-01
9.19088E-01
9.035468-01
9.790648-01
9.183458-01
9. 1470 38-01
8.978848-01
9.052518-01
8. 957952 -01
9.996568-01
8.898828-01
9.404618-01
8.698958-01
9.42478E-01
8.886838-01
9.15809E-01
9.457358-01
9.06908E-01
8.839818-01
9.4 5833E-01
9.065508-01
8. 557 888E-01
8.622848-01
9. 133285E-01
9. 167 338-01
9.34 686E-01
9.047368-01
9. 5498 68-01
8.83360E-05
9. 04 672E8-01
8. 8808 1E-01
8. 856813 -01
9. 29325E-01
8.681928-01
9.289528-01
8.92545E-01
9.5 9783E-01
9.17828E-00
9.117168-01
8. 5914 0-01

1.31117E+01
1.315558+01
1. 3195 0E+01
1.32352E+01
1. 3274 5E+01
1. 3315 8E+01
1.33570E+01
1.339728+01
1. 34 39 3+01
1. 34 8 05E+01
1.352088+01
1. 35612E+01
1.360238+01
1. 364 358+01
1.368108+01
1. 372228+01
1. 3762 58+01
1.380188+01
1. 3844 8E+01
1. 3884 28+01
1. 39 25 5+01
0.396758+01
1. 400 608+01
1. 404 638+01
1.408578+01
1.412698E+01
1. 4189 08+01
3.420738+01
1.424688+01
1.428888+01
1.432828+01
1. 436895E+01
1.44088E+01
1. 444908+01
1.449228+01
1. 4532 38+01
1.457458+01
1 .461388+01
1.465508±01
1.46962E+01
1.473578+01
1.477588+01
1.48 15 2E+01
1.48547E+01
1.489308+01
1.493608+01
1.497558+01
1.50167E+01
1.505788+01
1.509728+01
1.513938+01
1. 518 32E+01
1. 522 63E+01
Io52 67 5E+01
1. 530 958+01
1.535088+01
1.539288+01
1. 5432 28+01
1. 5474 38+01
1.55137E+01
1. 5553 0E+01
1. 55 95 2+01
1. 563155E+01
1.567578+01
1.571528±01
1.57563E+01
1. 5799 3E+01
1. 584 428+01
1.588358+01
1.592478+01
1.596328+01
1. 600358+01
1. 6042 8E+01
1.608138+01
1.612338+01
1.615378+01
1.620408+01
1. 624 4 2+01
1.628358+01
1.632208+01
1.636138+01
1.64035E+01
1.644108+01
1.64822E+01
1.652338+01
1.656188+01
1.660408+01
1.694338+01
1.66845E+01
1.672678+01
1.676688+01
1.680728+01
1.684658+01
1.688508+01
1.692358+01

9.017018-01
9. 0164 5E-01
9. 0159 4E-01
9. 015 04E8-01
9.015848-01
9.01495E-01
9.014888-01
9.016548-01
9. 01636E8-01
9.019048-01
9. 01614E8-01
9.016638-01
9. 01677E-01
9.016668-01
9. 016758-01
9.017948-01
9.018698-01
9.018318-01
9.019108-01
9.019748-01
9.021578-01
9.020628-01
9.02086E-01
9.02209E-01
9.02311E-01
9.021328-01
9. 021138-01
9.021598-01
9.02142E-01
9. 0226 6E-01
9. 0222 38-01
9.02207E-01
9.023028-01
9.023238-01
9.022658-01
9. 0218 5E-01
9.020718-01
9.020798-01
9.020908-01
9.021238-01
9.02115E-01
9. 022 13E-01
9.022338-01
9.022358-01
9. 0234 7E-01
9. 0228 18-01
9. 023 438-01
9.023588-01
9.02401E-01
9.02447E-01
9.023248-01
9.022418-01
9.020648-01
9.021968-01
9.020598-01
9. 0194 9E-01
9.020008-01
9.020058-01
9.019368-01
9.018858-01
9.020238-01
9.020108-01
9. 0202 0E-01
9.01972E-01
9. 019 668-01
9.019308-00
9. 0204 2E-01
9.019498-01
9. 020 6 6-01
9.020288-01
9.020678-01
9. 021928-01
9. 02206E-01
9. 02 154E8-01
9. 022788-01
9. 022 9 0-01
9. 0215 98-01
9.020478-01
9. 020798E-01
9.02119E-01
9.02210E-01
9.022178-01
8.023648-01
9.023118-01
9.023168-01
9. 0227 9E-01
9.022338-01
9. 02 307E-01
9.022148-01
9.022878-01
9. 0226 0E-01
0. 024 168-01
9.02458E-01
9.024838-03
9.02363E-01

1. 4894 88-03
1. 485168-03
1.48 07 2E-03
1. 4782 4E-03
1. 4752 0E-03
1. 472 09E-03
1.467518-03
1. 47167E-03
1.466628-03
1. 4674 3E-03
1. 4664 68-03
1. 462198-03
1. 4572 1E-03
1.452248-03
1. 4472 88-03
1.4 47228-03
1.44 427E-03
1.439898-03
1.43719E-03
1.433778-03
1.44 070E-03
1.4 3901E-03
1.434408-03
1.434988-03
1.433838-03
1. 4402 68-03
1. 435684E-03
1.43166E-03
1.427078-03
1. 4277 98-03
1.423788-03
1. 4192 6E-03
1.417848-03
1. 4134 48-03
1. 410118-03
1. 4078 9E-03
1.407978-03
1.40351E-03
1. 39 911E-03
1. 395 078-03
1.390708-03
1.38 981E-03
1. 385 608-03
1.381288-03
1.381558-03
1.378858-03
1. 375 958-03
1. 3717 98-03
1.368278-03
1. 364 838-03
1.366168-03
1. 3645638-03
1.371968-03
1. 374 2 4-03
1.37695E-03
1.377258-03
1. 374 08E-03
1.369988-03
1.367608-03
1.36440E-03
1.300888-03
1.356918-03
1.352958-03
1. 34 98 2-03
1.345888-03
1. 3424 18-03
1.34318E-03
1. 3425 2E-03
1. 34 37 5-03
1. 3404 38-03
1. 33716E-03
1. 339188-03
1. 3354 2E-03
1.332628-03
1.334618-03
1.330888-03
1.33360E-03
1.334578-03
1. 331198-03
1.328098-03
1.327508-03
1. 3238 18-03
1. 32 82 4E-03
1. 325 618-03
1.321958-03
1.31889E-03
1.316068-03
1.314558-03
1.314268-03
1.312708-03
1. 3093 9E-03
1.316118-03
1.312218-03
1.30891E-03
1.31082E-03

0. 00000E+00
0.000008+00
0.000008+00
0. 00000E+00
0.000008+00
0. 000008+00
0. 00000E+00
0. 00000E+00
0.000008+00
0. 00000E+00
0.000008+00
0.000008+00
0.000008+00
0. 00000E+00
0.000008+00
0.000008+00
0. 000008+00
0.000088+00
0.000088+00
0.00000E+00
0.000008+00
0.000008+00
0. 000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.00000E+00
0.000008+00
0.000008+00
0.000008+00
0.O00000E+00
0.000008+00
0.000008+00
0.000008+00
0. 00000E+00
0.00000E+00
0.000008+00
0.000008+00
0.000008+00
0.00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.00000E+00
0.000008+00
0.000008+00
0. 00000E+00
0.000008+00
0.00000E+00
0. 00000E+00
0. 00000E+00
0.000008+00
0.000008+00
0.O00000E+00
0. 000008+00
0. 00000E+00
0. 00000E+00
0.000008+00
0. 00000E+00
0.00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.00000E+00
0.000008+00
0.000008+00
0.00000E+00
0.00000E+00
0.000008+00
0.000008+00
0. 000008+00
0.000008+00
0.00000E+00
0. 00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 000008+00
0. 00000E+00
0.00000E+00
0.000008+00
0.000008+00
0. 0000 0E+00

0.00000E+00
0.000008+00
0.00000E+00
0. 00000E+00
0.00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.00000E+00
0.00000E+00
0.000008+00
0.000008+00
0. 000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.00000E+00
0.000008+00
0.000008+00
0. 00000E+00
0.00000E+00
0.000008+00
0. 00000E+00
0. 000008+00
0.00000E+00
0.O00000E+00
0.O00000E+00
0. 000008+00
0. 00000E+00
0.000008+00
0.000008+00
0. 00000E+00
0.000008+00
0.000008+00
0. 00000E+00
0.00000E+00
0.000008+00
0.000008+00
0. 000 00E+ 00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 000008+00
0. 00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 0000 0E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.O0000 0E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 00000E+00
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375
376
377
378
378
380
381
382
383
384
385
386
387
388
388
380
381
382
383
384
385
386
397
3988
388
400
401
402
403

8.074 67E-01
8. 07179E-01
8.83386E-01
8.78099E-01
8.9862981E-01
8.96982E-01
8.986383E-01
8. 836849E-01
8.609888E-01
9.19223E-01
8.2 6637E-01
9.08613E-01
9.04452E-01
8.78504E-01
5. 86236E-01
8.85948E-01
6.79488E-01
8. 814808-01
8.788578-01
8.564088-01
8. 58242E-01
8.885638-01
8. 521838-01
8. 474 178-01
8. 1463 08-01
8.080738-01
9. 522 64E-01
8.988030E-01
9. 12 665E-01

1.686738+01 8.023778-01
1.70077E+01 9.023808-01
1.70498E+01 8.023668-01
1.70800E+00 8.023018-01
1.713138+01 9.02285E-01
1.71715E+01 8.022718-01
1.72118E+00 8.022568-01
1.72512E+01 9.02207E-01
1.72952E+01 9.02099E-01
1.733728+01 9.021448-01
1.73803E+01 9.02208E-01
1.741978+01 9.022278-01
1.745988+01 9.02233E-01
1.74893E+01 9.02171E-01
1.754058+01 9.02130E-01
1.758178+01 9.02088E-01
1.76238E+01 9.02030E-01
1.76632E+01 8.01877E-01
1.77025E+01 9.01821E-01
1.774188+01 8.02060E-01
1.77840E+01 9.01949E-01
1.78242E+01 8.01815E-01
1.78655E+01 8.01788E-01
1.78057E+01 8.01804E-01
1.784688+01 8.01936E-01
1.79882E+01 8.01954E-01
1.803128+01 8.020808-01
1.80713E+01 9.020708-01
1.81108E+01 8.02096E-01

1.30737E-03
1.303838-03
1. 300687E-03
1.28881E-03
1.285468-03
1.28211E-03
1.28878E-03
1.28632E-03
1. 28749E8-03
1.28490E-03
1. 283 14E8-03
1. 278984E-03
1. 27 662E-03
1. 27479E8-03
1. 272168-03
1.268568-03
1. 267 638-03
1.265478-03
1.26348E-03
1.26780E-03
1.26858E-03
1. 2668 0E-03
1.268858-03
1.271878-03
1.268078-03
1.266008-03
1.2 6910E-03
1.265878-03
1.263088-03

0.000008+00 0.00000E+000.000008+00 0.00000E+00
0.00000E+00 0.00000E+00S
0.00000E+00 0.00000E+00

0.000008+00 0.000008+00
0.00000E+00 0.000008+00
0.00008E+00 0.000008+00
0.000008+00 0.000008+00
0.00000E+00 0.00000E+00
0.00060E+00 0.000008+00
0.000008+00 0.000008+00
0.00000E+00 0.00000E+00
0.006008+00 0.000008+00
0.000008+00 0.00000E+00
0.000008+00 0.00000E+00
0.000008+00 0.000008+00
0.000008+00 0.00000E+00
0.000008+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000008+00 0.000008+00
0.000008+00 0.00000E+00
0.000008+00 0.00000E+00
0.000008+00 0.0000OO+00
0.000008+00 0.00000E+00
0.000008+00 0.000008+00
0.000008+00 0.000008+00
0.000008+00 0.000008+00
0.000008+00 0.000008+00
0.000008+00 0.00000E+00

KENO MESSAGE NUMBER K(5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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TRIGA - PREP. FLOOD CANISTER

LIFETIME = 4.68411K-O5 + OR - 1.44136E-07 GENERATION TINE 1.717G7E-05 + OR - 5.28871E-08
NU BAR = 2.42239E+0I + OR - 1.20609E-05 AVERAGE FISSION GROUP = 2.15384E+01 + OR - 5.20176E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION =2.4958K8-OS + OR - 9.08878E-04

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE
17 PER CENT

DEVIATION CONFIDENCE INTERVAL
55 PER CENT 55 PER CENT NUMBER OF

CONFIDENCE INTERVAL CONFIDENCE INTERVAL HISTORIES

3

S

17

42
47
522
57
62
67
72
477
52
67
52
57

102
177
112
117
122
197
132
137
142
147
1522
157
162
167
172
177
152
157
152
157

720
2077
212
217
122
297
232
237
242
247
2522
257
262
267
272
2477
262
287
252
257
327
3077
328
317
3292
327
332
3307
342
347
352
357
312
367
372
377
362
357
352
357

0.90216 + OR - 0.00126
0.50217 + OR - 0.00127
0.50225 + OR - 0.00127
0.50226 + OR - 0.00127
0.90224 + OR - 0.00126
0.90223 + OR - 0.00128
0.50226 + OR - 0.00126
0.50224 + OR - 0.00125
0.50222 + OR - 0.00125
0.50225 + OR - 0.00129
5.50241 + OR - 0.00130
0.50224 + OR - 0.00130
0.50235 + OR - 0.00131
0.50224 + OR - 0.00132
0.50240 + OR - 0.00133
0.50234 + OR - 0.00135
0.50256 + OR - 0.00136
0.50266 + OR - 0.00137
0.50265 + DR - 0.00136
0.50248 + OR - 0.00138
0.50261 + OR - 0.00135
0.50237 + DR - 0.00140
0.50221 + OR - 0.00141
0.50155 + OR - 0.00142
0.50201 + OR - 0.00144
0.50175 + OR - 0.00144
0.50155 + OR - 0.00146
0.50145 + OR - 0.00146
0.90111 + OR - 0.00149
0.50135 + OR - 0.001500
0.50154 + OR - 0.00152
0.50177 + OR - 0.00152
0.50151 + OR - 0.00154
0.50163 + OR - 0.00155
0.50141 + OR - 0.00157
0.50152 + OR - 0.00160
0.50176 + OR - 0.00162
0.50155 + OR - 0.00164
0.50204 + OR - 0.00166
0.50266 + OR - 0.00167
0.50275 + OR - 0.00166
0.50304 + OR - 0.00170
0.50265 + OR - 0.00172
0.50221 + OR - 0.00171
0.50242 + OR - 0.00170
0.50236 + OR - 0.00172
0.50217 + OR - 0.00176
0.90184 + OR - 0.00175
0.50156 + OR - 0.00162
0.50162 + OR - 0.001866
0.50152 + OR - 0.00169
0.50215 + OR - 0.00152
0.50255 + OR - 0.00154
0.50262 + OR - 0.00156
0.50250 + OR - 0.00201
0.90201 +OR - 0.00207
0.50256 + OR - 0.00211
0.50247 + OR - 0.00214
0.50330 + OR - 0.00214
0.50361 + OR - 0.00220
1.90333 + OR - 0.00225
0.50326 + OR - 0.00228
0.50265 + OR - 0.00234
0.50326 + OR - 0.00241
0.50316 + OR - 0.00246
0.50315 + OR - 0.00252
0.50264 + OR - 0.00261
0.50213 + OR - 0.00266
0.90190 + OR - 0.00269
0.50140 + OR - 0.00276
0.60216 + OR - 0.00265
0.50156 + OR - 0.00304
0.50056 + OR - 0.00316
0.60225 + DR - 0.00322
0.50256 + DR - 0.00327
0.50252 + OR - 0.00350
0.50300 + OR - 0.00365
0.50134 + OR - 0.003866
0.50246 + OR - 0.10394
0.65975 ÷' OR - 0.00411
0.65556 + OR - 0.00455
0.89776 + OR - 0.00466
0.69621 + OR - 0.00529
0.50010 + OR - 0.00646
0.65662 + OR - 0.00765
0.50631 + OR - 0.01076
0.52235 + OR - 0.00903

0.50065 TO 0.50342
0.50051 TO 0.50344
0.50053 TO 0.50347
0.60065 TO 0.50354
0.90096 TO 0.50301
0.50055 TO 0.50350
0.50057 TO 0.50354
0.50055 TO 0.50352
0.50153 TO 0.50351
0.50056 TO 0.50354
0.50111 TO 0.50371
0.50054 TO 0.50354
0.50106 TO 0.50371
0.50062 TO 0.50356
0.50107 TO 0.50373
0.50100 TO 0.50365
0.50120 TO 0.50351
0.50125 TO 0.50403
0.50151 TO 0.50427
0.50111 TO 0.50366
0.50122 TO 0.50401
0.50057 TO 0.50377
0.50060 TO 0.50362
0.50053 TO 0.50337
0.50057 TO 0.50345
0.50035 TO 0.50324
0.50013 TO 0.50305
0.65597 TO 0.50253
0.65562 TO 0.50261
0.65565 TO 0.50265
0.50002 TO 0.50305
0.50025 TO 0.50330
0.50036 TO 0.50345
0.50007 TO 0.50316
5.65563 TO 0.50256
0.65553 TO 0.50312
0.90014 TO 0.50336
0.50035 TO 0.50363
0.50036 TO 0.50370
0.90099 TO 0.50433
0.50110 TO 0.50447
0.50144 TO 0.50464
0.50113 TO 0.50457
0.50052 TO 0.50351
1.90072 TO 0.50412
0.50064 TO 0.50406
0.50041 TO 0.50353
0.50005 TO 0.50353
0.65574 TO 0.50335
0.65577 TO 0.50346
0.65563 TO 0.50342
0.50023 TO 0.50407
0.50061 TO 0.50445
0.50066 TO 0.50456
0.50045 TO 0.50452
0.50074 TO 0.50407
0.50045 TO 0.50466
0.50034 TO 0.50461
0.50116 TO 0.50544
0.50161 TO 0.50601
0.50105 TO 0.50555
0.50057 TO 0.50554
0.50031 TO 0.50456
0.50055 TO 0.50067
0.50073 TO 0.50564
0.50067 TO 0.50571
0.50022 TO 0.50545
0.55547 TO 0.50475
0.65521 TO 0.50455
0.65662 TO 0.50416
0.65527 TO 0.95055
0.65652 TO 0.50410
0.65760 TO 0.50416
0.65503 TO 0.50547
0.65525 TO 0.50553
0.85502 TO 0.90603
0.65531 TO 0.90669
0.65746 TO 0.50520
0.55654 TO 0.50641
0.85554 TO 0.50355
0.65541 TO 0.50452
0.65313 TO 0.50244
0.60252 TO 0.50350
0.65314 TO 0.50655
0.65057 TO 0.50611
0.65555 TO 0.51706
0.51332 TO 0.53137

0.65563 TO 0.50465
0.65564 TO 0.50471
0.65565 TO 0.50474
0.65572 TO 0.50461
0.65515 TO 0.50475
0.65517 TO 0.50476
0.65565 TO 0.50462
0.65517 TO 0.50461
0.55565 TO 0.50460
0.65567 TO 0.50463
0.65560 TO 0.50501
0.65564 TO 0.50464
0.65577 TO 0.50502
0.65561 TO 0.50466
0.65573 TO 0.50506
0.65515 TO 0.50504
0.69964 TO 0.50527
0.65552 TO 0.50540
0.50013 TO 0.50564
0.65573 TO 0.50524
0.65563 TO 0.50540
0.65557 TO 0.50517
0.65535 TO 0.60504
0.65510 TO 0.50460
0.55513 TO 0.50465
0.65651 TO 0.50466
0.66667 TO 0.50451
0.65640 TO 0.50441
0.65613 TO 0.50410
0.65635 TO 0.50436
0.65650 TO 0.60457
0.65673 TO 0.50462
0.55654 TO 0.50456
0.65652 TO 0.50474
0.55626 TO 0.50456
0.69833 TO 0.50471
0.65652 TO 0.50500
0.65671 TO 0.50526
0.55672 TO 0.50536
0.65532 TO 0.50600
0.65542 TO 0.50615
0.65574 TO 0.50654
0.65540 TO 0.50630
0.65662 TO 0.50561
1.65912 TO 0.50562
0.65652 TO 0.50560
0.96561 TO 0.50565
0.55826 TO 0.50541
0.65753 TO 0.50520
0.65751 TO 0.50533
0.65774 TO 0.50531
0.69832 TO 0.50598
0.65565 TO 0.50643
0.55670 TO 0.50654
0.55641 TO 0.50653
0.65517 TO 0.52654
0.65534 TO 0.50675
0.55620 TO 0.50675
0.65502 TO 0.50756
0.65541 TO 0.50621
0.65662 TO 0.50764
0.65665 TO 0.50762
0.65757 TO 0.50732
0.65044 TO 0.50506
0.65627 TO 0.50605
0.69814 TO 0.50624
0.69761 TO 0.50506
0.86861 TO 0.50744
0.65652 TO 0.50727
0.695554 TO 0.506955
0.65636 TO 0.50754
0.65545 TO 0.50764
0.65462 TO 0.50734
0.695561 TO 0.508665
0.55602 TO 0.50510
0.85552 TO 0.50553
0.65562 TO 0.51035
0.65362 TO 0.50507
0.65461 TO 0.51035
0.65114 TO 0.50756
0.65065 TO 0.50507
0.66647 TO 0.50710
0.66762 TO 0.50675
0.66710 TO 0.51301
0.88313 TO 0.91451
0.66476 TO 0.92764
0.90429 TO 0.94040

0.65636 TO 0.505955
0.65637 TO 0.50556
0.65636 TO 0.50601
0.65645 TO 0.50606
0.65641 TO 0.50106
0.65635 TO 0.50606
0.65641 TO 0.50610
0.55536 TO 0.50605
0.65631 TO 0.50606
0.65637 TO 0.50612
0.65650 TO 0.50632
0.65634 TO 0.50614
0.65646 TO 0.90633
0.65625 TO 0.50620
0.65640 TO 0.50640
0.65630 TO 0.50635
0.65646 TO 0.50663
0.65655 TO 0.50677
0.65676 TO 0.50702
0.65635 TO 0.50661
0.65643 TO 0.50660
0.65617 TO 0.50656
0.65757 TO 0.50645
0.65766 TO 0.50622
0.65765 TO 0.50633
0.65747 TO 0.50612
0.66721 TO 0.50557
0.65701 TO 0.50565
0.65664 TO 0.50550
0.86565 TO 0.50566
0.86565 TO 0.50606
0.65720 TO 0.50634
0.65730 TO 0.50652
0.86566 TO 0.50625
0.65665 TO 0.50613
0.65674 TO 0.50631
0.96560 TO 0.50662
0.65707 TO 0.50650
0.65706 TO 0.50702
0.65765 TO 0.50767
0.65774 TO 0.50763
0.89604 TO 0.90624
0.65766 TO 0.50602
0.65712 TO 0.50731
0.55732 TO 0.50752
0.65720 TO 0.50752
0.86560 TO 0.50745
0.55645 TO 0.50720
0.85611 TO 0.50701
0.65605 TO 0.50715
0.695564 TO 0.50721
0.55642 TO 0.50750
0.65674 TO 0.50637
0.65674 TO 0.50550
0.65646 TO 0.50654
0.65660 TO 0.50501
0.65623 TO 0.50650
0.65606 TO 0.50666
0.86567 TO 0.50572
0.55721 TO 0.51041
0.65657 TO 0.51010
0.65641 TO 0.51010
0.65563 TO 0.50566
0.55603 TO 0.51045
0.85552 TO 0.01055
0.65562 TO 0.51076
0.65500 TO 0.51066
0.65416 TO 0.51010
0.65364 TO 0.50556
0.55306 TO 0.50573
0.65345 TO 0.51063
0.85244 TO 0.51065
0.65144 TO 0.51052
0.65255 TO 0.51151
0.65275 TO 0.51237
0.85201 TO 0.51303
0.65153 TO 0.51407
0.66576 TO 0.51253
0.65067 TO 0.51425
0.55743 TO 0.01206
0.66630 TO 0.51312
0.66361 TO 0.51176
0.66233 TO 0.51405
0.05072 TO 0.51547
0.07525 TO 0.52236
0.67402 TO 0.53661
0.65527 TO 0.54543

400000
355000
366000
357000
356000
355000
354000
353000
352000
351000
366000
361000
376000
371000
366000
361000
356000
351000
346000
341000
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331000
326000
321000
316000
311000
306000
301000
256000
251000
266000
261000
276000
271000
266000
261000
251000
251000
246000
241000
236000
231000
226000
221000
216000
211000
206O000
201000
156000
151000
166000
161000
176000
171000
161000
161000
156000
151000
141000
141000
136000
131000
126000
121000
116000
111000
106000
101000
56000
51000
56000
61000
76000
71000
66000
61000
56000
51000
41000
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36000
31000
26000
21000
16000
11000
6000
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RON.
THE LINE REPRESENTS E-EFF = 0.9022 + OR - 0.5013 WHICH OCCURS FOR 403 GENERATIONS RUN.
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0. 9022 + OR - 0. 0013 KNICH OCCURS FOR 3 GENERATIONS SKIPPED.
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TRIGA - PREF. FLOOD CANISTER

I

SKIPPING 3 GENERATIONS

LEAKAGE PERCENTGROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0006 5.25117E-04 1.6403

2 0.0027 l.44675E-03 0.4783

3 0.0035 3.19630K-SI 0.4015

4 0.0021 1.92481E-03 0.4747

9 0 0070 2_9630K-03 0.3626

ABSORPTIONS PERCENT

6 0.0043 3.83930E-03

7 0.0050 4.47319E-03

8 0.0051 4.63561E-03

9 0.0071 6.41831E-03

10 0.0151 1.35898E-02

11 0.0319 2.87714K-Il

12 0.0418 3.77037E-I2

13 0.0374 3.37502K-I2

14 0.0302 2.72559K-I2

15 0.0060 5.41042E-03

16 0.0041 3.66576E-03

37 0.0061 5.52764K-03

18 0.0082 7.42696K-03

19 0.0100 8.99048E-03

20 0.0399 3.59649K-I2

21 0.0206 1.86152E-02

22 0.0468 4.22116K-Il

23 0.1284 1.15860E-IS

24 0.1877 1.69342E-01

25 0.1396 1.25961K-Il

26 0.1560 1.41266E-01

27 0.0562 5.06990E-O2

SYSTEM TOTAL = 9.02158K-Il

ELAPSED TIME 18.11267 MINUTES

RANDOM NUMBER- 676267006D12

0.2702

0.2301

0.2304

0.2365

0.2296

0. 2356

0.2493

0.2645

0.2485

0.3577

0.4459

0.6393

0.6274

0.4909

0. 3201

0.4835

0.4027

0.2645

0.2533

0.2961

0.3219

0.56058

0.1402

1.0942 6E-03

3.09180K-03

2.24915E-03

1.29146E-03

2.48810K-03

7. 50637K-03

1. 51095K-O2

1.37 660K-O2

1.66960K-02

4.04688K-Il

7.219025K-O2

4.998995E-02

5.75641K-02

6.73208K-02

2.80413K-02

1.58181K-Il

9.31682K-SI

9.20261K-I3

1.44742K-Il

4.76949K-Il

1.85851K-Cl

3.79346K-Cl

9.92098K-Cl

1.33525K-Il

9.58818K-Cl

1.04 837E-Ol

3.50944K-Il

1. 00117E+00

DEVIATION

1.6064

0.4792

0. 3565

0.4038

0.3219

0.3222

0.3541

0.3414

0.2673

0.2976

0.2655

0.2607

0.2679

0. 2565

0. 4811

0. 5886

0.6235

0.6153

0. 6135

0.3671

0. 4952

0. 4197

0.2428

0.2296

0.2492

0.274 0

0. 4716

0.0449

0.00000EK+00

0.00000EK+00

0.00000EK+00

0.00000OE+00

0.00000IE+00

0.00000EK+00

0.00000E+-400

0.00000E+00

0. 0000EK+ 00

0.00000OE+00

0.00000EK+00

0.00000E+00

0.00000OE+00

0.00000EK+00

0. 00000K+ 00

0. 00000EK+00

0. C00000E+00

0.00000CE+00

0.00000EK+00

0.00000OE+00

0.00000EK+00

0.00000EK+00

C.00000EK+00

0.00000EK+00

0.00000EK+00

0.00000EK+00

0. 00000E+00

DEVIATION

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0. 0000

0. 0000

0.0000

0.0000

0. 0000

0. 0000

0. 0000

0.0000

0.0000

0.0000
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TRIGA - PROF. FLOOD CANISTER

0.8363 TO 0.8444
0.8444 TO 0.8525
0.8525 TO 0.8807
0.8807 TO 0.86888
0.8888 TO 0.8788
0.8769 TO 0.8850
0.8850 TO 0.8932
0.8832 TO 0.8013
0.9013 TO 0.9084
0.9084 TO 0.8175
0.9175 TO 0.8207
0.9257 TO 0.8338
0.8338 TO 0.8418
0.9419 TO 0.95000
0.9600 TO 0.8082
0.98582 TO 0.9683
0.9663 TO 0.9744
0.9744 TO 0.9825

0.8363 TO 0.8444
0.8444 TO 0.8525
0.8525 TO 0.8607
0.8807 TO 0.8088
0.8088 TO 0.8768
9.8788 TO 0.8850
0.8850 TO 9.8832
9.8932 TO 9.8013
0.8013 TO 0.8094
0.8094 TO 0.8170
0.8175 TO 0.5257
0.9257 TO 0.9338
0.9338 TO 0.9418
0.8419 TO 0.9500
0.9500 TO 0.9582
0.8582 TO 0.9063
0.9663 TO 0.9744
0.9744 TO 0.9825

FREQUENCY FOR GENERATIONS 4 TO 493

FRQENYFR*EERTOS*0*T 0

FREQUENCY FOR GENERATIONS 204 TO 403
0.8303 TO 0.8444 *
0.8444 TO 0.8525 **
0.8525 TO 0.0607 ***
0.8607 TO 0.0088 ******
0.8688 TO 0.87698 *****
0.8769 TO 0.8850 *** ***** **
0.8850 TO 0.8932 **** *** *** *
0.8832 TO 0.9013 *** ****** ***
0.9013 TO 0.9094 ***************
0.9984 TO 0.9175 ***********
0.9175 TO 9.9257 ********
0.9207 TO 0.9338 *******
0.9330 TO 0.941920 ***
0.9419 TO 0.9500 ** **
0.9S00 TO 0.8582 ** *
0.9582 TO 0.8003 *
0.9063 TO 0.8744
0.9744 TO 0.9825

TRIGA - PREF. FLOOD CANISTER

FREQUENCY FOR GENERATIONS 304 TO 403
0.8303 TO 0.0444 *
0.8444 TO 0.8525 *
0.8525 TO 0.8607 **
0.8607 TO 0.0688 ***
0.8888 TO 0.8788 **
0.8769 TO 0.8850 ******
0.8850 TO 0.8933 *****
0.8832 TO 0.9013 ******
0.9013 TO 0.9094 ********
0.9094 TO 0.9275 ******
0.9175 TO 0.8257 ***
0.9257 TO 0.9339 *-****
0.9338 TO 0.9419 **
0.6419 TO 0.9500 **
0.6500 TO 0.9582 **
0.6582 TO 0.9663 *
0.8663 TO 0.9744
0.9744 TO 0.98025

S

CONGRATULATIONS! YOU NAVE SUCCESSFULLY TRAVERSED TNE PERILOUS PATH THROUGH KEND V IN 16.11350 MINUTES
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O Figure 6.6.5-3 Summary of CSAS Input/Output for TRIGA Benchmark Core 132

PRIMARY NODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 905/3/29 - 09:06:37
NODULE CSAlS2 WILL BE CALLED

TRIGA BENCHMARK CORE 1322
27GROUPNDF4 LATTICECELL
'FUEL ELEMENT - FUEL
U-225 1 0.0 3.682E-4 297. END
U-238 1 0.1 1.463E-3 297. END
lR 1 0.0 3.502E-2 297. END
N 1 0.0 5.778E-2 297. END
'FUEL ELEMENT / FOLLOWER - CLAD, FUEL FOLLOWER SEPERATOR
11304 2 1.0 297.0 END
'MODERATOR
020 3 1.0 297.0 END
'CORE REFLECTOR GRAPHITE SWELL, GRID PLATES, TRANSIENT TUBE, SOURCE CLAD
AL 4 1.0 297.0 END
'CENTER ROD
ZR 5 1.0 297.0 END
'GRAPNITE CORE REFLECTOR, FUEL ELEMENT REFLECTORS
C 6 DEN=1.S 1.0 297.0 END
'FUEL FOLLOWER - FUEL
U-225 7 0.0 3.758E-4 297. END
U-239 7 0.0 1.494E-3 297. END
ZR 7 0.0 3.492E-2 297. END
N 7 0.1 5.762E-2 297. END
'POISON IN FUEL FOLLOWER AND AIR FOLLOWER
94C 8 DEN-2.48 1.0 297. END
'MATERIAL FOR PELLET - CLAD GAP, VOID AND TRANSIENT AIR ROD
820 8 DEN=1I.E-21 1.0 297. END
'MATERIAL FOR TIPS OF STEEL FUEL ELEMENT
N20 10 1.0 297. END
'MATERIAL FOR TIPS OF SOURCE ELEMENT
820 1i 1.0 297. END
END COMP
'LATTICE CELL CARD IGNORES ZIRC ROD IN MIDDLE - SUBSTITUTES FUEL MATRIX
TRIANGPITCW 3.9770 3.6449 1 2 2.79412 2 3.69292 9 END
MORE DATA
RES=7 CYLINDER 1.99549 DAN(7)=5.57216E-01
END MORE
TRIGA BENCHMARK CORE 132
READ PAEAN TME=170.0 GEN=403 NPG=1000 RUN=YES PLT=NO
END PARAM
READ GEOM

UTCOM='TRIGA FUEL ELEMENT'

CYLINDER 5 1 1.3175 2P19.05
CYLINDER 1 1 1.9229 2919.01
CYLINDER 6 1 1.9225 +27.908 -27.864

CYLINDER 9 1 1.9263 +27.898 -27.884
CYLINDER 2 1 1.8771 2P31.64
CYLINDER 10 1 1.9771 2P36.03
UNIT 2
COM='TRIGA FUEL FOLLOWER'
CYLINDER 5 1 0.3178 2P19.05

CYLINDER 7 1 1.6650 2P19.05
CYLINDER 9 1 1.6650 +19.0850 -19.0500
CYLINDER 2 1 1.6650 +20.9550 -21.5900
CYLINDER 8 1 1.0650 +59.0550 -21.5900
CYLINDER 9 1 1.6650 +59.3729 -21.5900
CYLINDER 2 1 1.0650 +60.0424 -21.5000
CYLINDER 9 1 1.6950 +69.1290 -36.8300
CYLINDER 2 1 1.7463 +73.0250 -38.1000
UNIT 3
CON= 'TRIGA TRANSIENT AIR ROD + TUBE'
CYLINDER 9 1 1.5164 2P19.05
CYLINDER 9 1 1.5164 +19.6650 -19.0500
CYLINDER 4 1 1.5164 +20.9558 -21.5900
CYLINDER 8 1 1.5164 +59.0550 -21.5900
CYLINDER 9 1 1.5164 +59.3725 -21.5900
CYLINDER 4 1 1.5164 +60.6424 -21.5900
CYLINDER 9 1 1.5164 ±09.1250 -36.8300
CYLINDER 4 1 1.5875 +73.0250 -38.1000
CYLINDER 3 1 1.6000 ±73.0250 -38.1011
CYLINDER 4 1 1.9000 +73.0250 -38.1011
UNIT 4
CON-='SOURCE ROD'
CYLINDER 9 1 1.8263 +27.888 -27.864
CYLINDER 4 1 1.8771 2P30.64
CYLINDER 11 1 1.8771 2P36.03
UNIT 5
COM='WOATER FOR EMPTY LOCATIONS'
CYLINDER 3 1 1.8771 2936.03
GLOBAL UNIT 10
CON='ACTIVE CORE CONFIGURATION'
CYLINDER 3 1 22.16 73.025 -38.10
'RING A
BOLE 1 1.0100 0.0000 0.0000

SRING 9
BOLE 1 3.5109 2.0270 0.0000
BOLE 1 0.0000 4.0540 0.0000
HOLE 1 -3.9109 2.0270 0.10000
HOLE 1 -3.5109 -2.0270 0.0000
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HOLE 1 0.0000 -4.0540 0.0000
HOLE 1 3.5109 -2.0270 0.0000

'RING C
HOLE 2 7.9810 0.0000 0.0000
HOLE 1 6.9117 3.9900 0.0000
HOLE 1 3.9905 6.9117 0.0000
HOLE 1 0.0000 7.9010 0.0000
HOLE 1 -3.9905 6.9117 0.0000
HOLE 1 -6.9117 3.9905 0.0000
HOLE 3 -7.9910 0.0000 0.0000
HOLE 1 -6.9117 -3.9905 0.0000
HOLE 1 -3.9906 -6.9117 0.0000
HOLE 1 0.0000 -7.9610 0.0000
HOLE 1 3.9905 -6.9117 0.0000
HOLE 1 6.9117 -3.9905 0.0000

'RING D
HOLE 1 11.7566 2.0730 0.0000
HOLE 1 10.3386 5.9600 0.0000
HOLE 1 7.6736 9.1450 0.0000
HOLE 1 4.0830 11.2161 0.0000
HOLE 2 0.0000 11.9380 0.0000
HOLE 1 -4.0830 11.2181 0.0000
HOLE 1 -7.6736 9.1400 0.0000
HOLE 1 -10.3366 5.9690 0.0000
HOLE 1 -11.7566 2.0730 0.0000
HOLE 1 -11.7566 -2.0730 0.0000
HOLE 1 -10.3386 -5.9690 0.0000
HOLE 1 -7.6736 -9.1450 0.0000
HOLE 1 -4.0830 -11.2181 0.0000
HOLE 2 0.0000 -11.9380 0.0000
HOLE 1 4.0830 -11.2181 0.0000
HOLE 1 7.6736 -9.1450 0.0000
HOLE 1 10.3386 -5.9680 0.0000
HOLE 1 11.7566 -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 7.9880 0.0000
HOLE 5 11.2543 11.2543 0.0000
HOLE 5 7.9580 13.7837 0.0000
HOLE 5 4.1184 15.3737 0.0000
HOLE 5 0.0000 15.8160 0.0000
HOLE 4 -4.1194 15.3737 0.0000
HOLE 5 -7.8880 13.7837 0.0000
HOLE 1 -11.2543 11.2543 0.0000
HOLE 1 -13.7837 7.9580 0.0000
HOLE 1 -15.3737 4.1184 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 -11.2543 0.0000
HOLE 0 -7.9580 -13.7837 0.0000
HOLE 5 -4.1194 -15.3737 0.0000
HOLE 5 0.0000 -10.9160 0.0000
HOLE 5 4.1184 -15.3737 0.0000
HOLE 5 7.9580 -13.7837 0.0000
HOLE 5 11.2543 -11.2543 0.0000
HOLE 5 13.7837 -7.9580 0.0000
HOLE 0 15.3737 -4.1194 0.0000

'RADIAL REFLECTORS EXTENDED BEYOND FUEL FOLLOWER HEIGHT
CYLINDER 4 1 22.66 73.025 -38.10
CYLINDER 6 1 53.23 73.025 -38.10
CYLINDER 4 1 54.50 73.025 -38.10
CUBOID 3 1 4P100.0 +280.00 -100.00
END GEOM4
READ HOUNDS A1LL=VOID END BOUNDS
READ FLOT
TTL= 'X-Y PLOT OF CORE CENTER'
SCR=YES FIC=MAT LPI-10
UAX=1.0 VDN=-1.0 NAX=300
XUL=-5.0 YUL=5.0 ZUL=0.0
XLR=5.0 YLR=-5.G ELR=0.0 END
TTL='X-I PLOT OF ACTIVE CORE'
ICR=YES FIC=NAT LPI=10
UAX=1. 0 VDN=-1. 0 NAX=300
XUL=-20.0 YUL=20.0 lUL=0.0
XLR=20.0 YLR--20.0 ELR=0.0 END
TTL='X-Y PLOT OF CORE'
ICR='YEO PIC=N4AT LFI=I0
UAX14I.0 VDN=-1.0 NAX=300
XUL=-55.0 YUL=55.0 ZUL='0.0

XLR=55.0 YLR=-55.0 ZLR=0.0 END
TTL='Y-Z PLOT OF CORE'
ICR=YES FIC=S4AT LFI=10
VAX=l.G WDN=-1.0
XULO0.0 YUL='-20.0 ZUL=30.0
XLR=0.0 YLR=+20.0 ZLR=-30.0 END
TTL ' Y-Z PLOT OF CORE (INCLUDING FOLLOHER)'
SCR=YES PIC=I4AT LPI=l0
VAX=I. 0 WDN--1. 0
XUL=0.0 YUL=-30.0 ZUL=80.0
ELR=0.0 YLR=+30.0 ZLR=-40.0 END
TTL='X-l PLOT OF CORE'
SCR=YES PIC=S4AT LPI=l0
UAX=I.0 WDN=-1.0
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XUL=-25.0 YUL=0.O ZUL=30.O
XLR=+2O.S YLR=0.0 ZLR=-30.0
END PLOT
END DATA

SECONDARY MODULE 0S000S NAS BEEN CALLED.

MODULE 0500508 Is FINISHED. COMPLETION CODE

SECONDARY NODULE 000002 NAS BEEN CALLED.

NODULE 000S02 IS FINISNED. COMPLETION CODE

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISNED. COMPLETION CODE

MODULE CSASS5 IS FINISNED. COMPLETION CODE

S. CPU TIME USED 1.59 (SECONDS).

S. CPU TIME USED 18.62 (SECONDS).

S. CPU TIME USED 4709.75 (SECONDS).

S. CPU TIME USED 4732.60 (SECONDS).

0
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CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

ccccccccccc

SSSSSSSSSSS5
SSSSSSSSS5S55 SS
SS 55
SS
SS
55555555S555

555555559555
55
SS

55 5S
5555555555S5S

1111
ii

11
Ii
ii

111115111
11111111

11
111

1111
11
11
11
11
51
11
11

11111111
11111111
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55555555555 AIAIAIAAAAA 55555555555

S5 55 AAX AAX 5S 55
S5 AAX AAX 55
55 AAX AAX 55
555555555555 AIXXAIAAXAAAAAAAA 555555555555

555555555555 AIXAIXAAAAXIAAAAAA 555555555555
55 AAX AAX 55
55 AAX AA 55

55 55 AAX AA 55 55
5555555555555 AIX AIX 5555555555555

55555555555 AAX AA 55555555555

CCCCCCCCCCC AIAAAAAAAAIA ILL
CCCCCCCCCCCCC IXXXAIXAAAAAAAAA LI

CC CC AAX AIX ILL
CC AIX AIX LI
CC AAX AIX LL

CC IXAAJJJA1AAAAAA&A IL

CC AIAIXXAAXAXAAAAAA LI
CC AIX AIX LL

CC AXA AIX IL
CC CC AIX AIX IL
CCCCCCCCCCCCC AIX AIX LILLLLLLLLLL

CCCCCCCCCCC AAX AA LILLLLLLLLLL

11 // 0000555
II1 // 000000050

1111 // 00 00
11 // 0o 00
11 // oo 00

I1 // 00 00
11 // oo 0o
11 // oo 00
11 // 00 00

11111111 // 000000000
51111511 // 0000005

7777777777777 22222222222
777777777777 2222222222222
77 77 :: 22 22

77 : 22
77 : 22

77 22
77 22

77 ::22

77 22222

77 2222222222222
77 2222222222222

22222222222
2222222222222
22 22

22
22
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22
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2222222222222
2222222222222
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E5EEEEEEEEE5E
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44 44

44 44
44 44
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444444444444

4444444444444
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955999999999
9999999999999
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99 99
9999999999999

999999999999
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9999999999999
999999999999

55595555555555
5 559595555 55555
55
55
55
5 55 555555 555
5555555555555

55
55

55 55
55555 55 5555955

55555555555

PPPPPPPPPPPP
PPPPPPPPPPPPP
PP PP
pp PP
PP pp
PPPPPPPPPPPPP
PPPPPPPPPPPP
pp
pp

PP

// 99999999999
// 99599999999999

// 99 99
// 99 99

// 99 99
// 9999999999999

// 999999999999
,// 99

//, 99
// 99

// 9999999999999
// 999999999999

00000500
0500000000

0: 0 O00
:: 00 00
:: 00 00

00 05
00 05

:: 00 00
:: 00 05
:: 00 00

000000000
50000000

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC

7777777777777
777777777777
77 77

77
77

77
77

77
77
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77
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33333333333
3333333333333
3S SS
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3S3SS3SS33SS5S3
3S33S3S33S3SSS

33
33

33 33
3333S3S3S5S33SS

SSSSSSSSSS3

C CCCCC CC CCC
CC CCCCC CC CCC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CC CCCCC CC CCCC

C CCC CC CC CCC

AAAAAAA

AA AA

AA AA
AA AA

AA AR

AA AA
AA AA

LL
Lb
LL
Lb
Lb

Lb
Lb

Lb
Lb

Lb
LLLLLLLLLLLLL
LLLLLLLLLLLLL

EE EEESEE EEEEE
EESEEEEEEEEEEE
EE
EE
EE
EE EESEEEEE
ESEEEEEEE
EE
SE

SE
ESEEEEEEEESEEE
EEE3EEEEEESEEE

PPpPPPPPPPPPP
PPpppPPPPPPPPP
PP PP
PP PP
PP pp
pPPpPPPPPPPPPP
PppPPPPPPPPP
PP
PP
PP
PP
PP

CCCCC CC CCCC
CC CCCC CCC CC CC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CC CC CCCCCC C

***** ~PROGRAM VERIFICATION INFOPRMATION***

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

***** PROGRAM: CSAS***

*** CREATION DATE: 03-08-93 **

***** VOLUME: ENG***

***** LIBRARY: 3:\SCALE43\EXES**

*** PRODUCTION COOS: CSAS***

***** VERSION: 3.1 **

***** JOBNASIE: SCALE-PC***

*** DATE OF EXECUTION: 11/04/97***

*** TIME OF EXECUTION: 17:29:31 **

0
NAC International 6.6.5-77



NAC-LWT Cask SAR
Revision 44

August 2015

* FUEL ELEMENT - FUEL

'FUEL ELEMENT / FOLLOWER - CLAD, FUEL FOLLOWER SEPERATOR

'MODERATOR

'CORE REFLECTOR GRAPHITE SHELL, GRID PLATES, TRANSIENT TUBE, SOURCE CLAU

'CENTER ROD

'GRAPHITE CORE REFLECTOR, FUEL ELEMENT REFLECTORS

'FUEL FOLLOWER - FUEL

'POISON IN FUEL FOLLOWER AND AIR FOLLOWER

'MATERIAL FOR PELLET - CLAD GAP, VOID AND TRANSIENT AIR ROD

'MATERIAL FOR TIPS OF STEEL FUEL ELEMENT

'MATERIAL FOR TIPS OF SOURCE ELEMENT

'LATTICE CELL CARD IGNORES ZIRC ROD SN MIDDLE - SUBSTITUTES FUEL MATRIX

'FUEL ELEMENT - FUEL
TRIGA BENCEMARK CORE 132

***PROBLEM PALRAMETERS***

LIB 27GROUPNDF4 LIBRARY
MXX 11 MIXTURES
NSC 17 COMPOSITION SPECIFICATIONS
SIM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 1 5/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN I FUEL SOLUTIONS

* *** PROBLEM COMPOSITION DESCRIPTION***

SC U-235 STANDALRD COMPOSITION
MX 1 MIXTURE NO.
DEN 3.6829E-04 ATOMIC DENSITY
ROTH LOGOS0 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 B/S MIXTURE/COMPOUND
TEMP 297.0 DEG RELVIN

92235 1.00 ATOM/MOLECULE
END

SC U-238 STANDARD COMPOSITION
MLX 1 MIXTURE NO.
DEN 1.4 630E-S3 ATOMIC DENSITY
ROTE 1.0000 THEORATICAL DENSITY
NEL 1 NO. ELEMENTS
SOP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

92218 1.00 ATOM/MOLECULE
END

SC SR STAqD)RAD COMPOSITION
MX 1 MIXTURE NO.
DEN 3.5521E-02 ATOMIC DENSITY
ROTE 6.4900 THEORETICAL DENSITY
EEL 1 NO. ELEMENTS
ICP 1 B/I MIXTURE/COMPOUND
TEMP 297.0 ORG KELVIN

40000 1.00 ATOM/MOLECULE
END

SC N STANDAR•D COMPOSITION
MX 1 MIXTURE NO.
DEN 5.7780E-52 ATOMIC DENSITY
ROTH 1.0000 TWEORETICAL DENSITY
NEL 1 NO. ELEMENTS
lCP 1 5/i MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

1551 1.00 ATOM/MOLECULE

MENT / FOLLOWER - CLAD, FUEL FOLLOWER SEPERATOR'FUEL ELEM

END

SC SS3B4
MX
VF
ROTE
NEL
SCP
TEMP

STANDARD COMPOSITION
2 MIXTURE NO.

1.0000 VOLUME FRACTION
7.9200 THEORETICA1L DENSITY

4 NO. ELEMENTS
B 0/i MIXTURE/COMPOUND

297.0 DIG KELVIN
24304 19.000 NTl
29099 2.000 NT%
29204 69.500 NTS
28304 9.500 NTl

'MODERATOR
END
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SC N20 STANDARD COMPOSITION
ME 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

'CORE REFLECTOR GRAPNITE SNELL, GRID PLATES, TRANSIENT TUSE, SOURCE CLAD
END

SC AL STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 1.0100 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
EEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEC KELVIN

12027 1.00 ATOM/MOLECULE

'CENTER ROD
END

SC ZR
MX
VP
ROTE
EEL
ICP
TEMP

'GRAPHITE CURE
END

STANDARD COMPOSITION
5 MIXTURE NO.

1.0000 VOLUME FRACTION
6.4900 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

297.0 DEG KELVIN
40000 1.00 ATOM/MOLECULE

E REFLECTOR, FUEL ELEMENT REFLECTORS

SC C STANDARD COMPOSITION
MX H MIXTURE NO.
VP 1.10000 VOLUME FRACTION
ROTH 1.6000 SPECIFIED DENSITY
EEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEC KELVIN

6012 1.00 ATOM/MOLECULE

'FUEL FOLLOHER - FUEL
END

SC U-23D STANDARD COMPOSITION
MX 7 MIXTURE NO.
DEN 3.7990E-04 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
EEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

TEMP 297.0 DEC KELVIN
92225 1.00 ATOM/MOLECULE

END

SC U-23R STANDARD COMPOSITION
MX 7 MIXTURE NO.
DEN 1.4945E-I3 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
EEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEC KELVIN

92228 1.00 ATOM/MOLECULE
END

SC ER STANDARD COMPOSITION
MX 7 MIXTURE NO.
DEN I.4920E-02 ATOMIC DENSITY
ROTH 0.4900 THEORETICAL DENSITY
EEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEC KELVIN

00000 1.00 ATOM/MOLECULE
END

SC N STANDARD COMPOSITION
FMX 7 MIXTURE NO.
DEN S.7620E-02 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
EEL 1 NO. ELEMENTS
ICP 1 5/1 MIXTURE/COMPOUND
TEMP 297.0 DEC KELVIN

l0ll 1.00 ATOM/MOLECULE

'POISON IN FUEL POLLOHER AND AIR FOLLOKER
END

IC B4C STANDARD COMPOSITION
MLX 8 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 2.4900 SPECIFIED DENSITY
EEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEC KELVIN

S0lO 4.00 ATOMS/MOLECULE
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5010 18.431 WT%
5011 81.569 WT%

6012 1.00 ATOM/MOLECULE

'MATERIAL FOR PELLET - CLAD CAP, VOID AND TRANSIENT AIR ROD
END

SC N20 STANDARD COMPOSITION
MX 9 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.0000 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP 1 5/1 MIXTURE/COMPOUND
TEMP 297.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8010 1.00 ATOM/MOLECULE

'MATERIAL FOR TIPS OF STEEL FUEL ELEMENT
END

SC N20 STANDARD COMPOSITION
ME 10 MIXTURE HO.
VF 1.0000 VOLUME FRACTION
ROTH 0.5982 THEORETICAL DENSITY
MEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

'MATERIAL FOR TIPS OF SOURCE ELEMENT
END

SC N20 STANDARD COMPOSITION
ME 11 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

***PROBLEM CEOMETRY***

'LATTICE CELL CARD ICNORES ZIRC ROD IN MIDDLE - SUBSTITUTES FUEL MATRIX
CTP TRIANOPITCH CELL TYPE
PITCH 3.9775 CM CENTER TO CENTER SPACING
PUELOD 3.6449 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.7541 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NC. OP CLAD
CAPOD 3.6525 CM CAP CUTER DIAM4ETER
MGAP S MIXTURE NC. CF CAP

***' SPECIAL PARAMETERS***

ION 8 ORDER CF ANCULAR QUADRATURE
IIM 20 INNER ITERATION MAXIMUMM
ICM 25 OUTER ITERATION MAXIMUMM
SEP 1.OS000E+S0 SIZE FACTOR FOR SPATIAL MESH
EPS 1.SOS00E-04 OVERALL PROBLEM CONVERCENCE
PTC 1.OSIOSE-04 SCALAR FLUX CONVERCENCE
CKL 1.42589E+00 BUCKLING FACTOR
IUS 0 THERMVAL UPOCATTER SCALING
HAL FINE BALANCE TABLE PRINT FLAC
DY 0.O0000E+S0 BUCKLING HEIGHT
DZ 0.OSOOSE+00 BUCELING DEPTH
1PM 0 DIFFUSION COEFFICIENT OPTION
FED 0 LOGICAL UNIT NUMBER TO READ FLUX CUESS
PWR -1 LOCICAL UNIT NUMBER TO WRITE FLUX CUESS
MOB 2001 NUMBER OF INTERVALS FOR RES. INTGRTHS
MLV 2 MAX LVALUE FOR RES. INTGRTNS
AXS 0 LOCICAL UHET NUMBER TO WRITE ANION LEN
RES 7 MIXTURE WITH SPECIAL RESONANCE CORRECTION

* CYLINDER CEOMETRY FOR SPECIAL RESONANCE CORRECTION
* 1.60545E+S0 DIMEHSION (LOAN) FOR SPECIAL RESONANCE CORRECTION

DANCOFF FACTOR SPECIFICATION
MIXTURE FACTOR

7 0.55722

ZONE SPECIFICATIONS FOR LATTICECELL CEOMETRY

ZONE 1 00 FUEL
ZONE 2 IS CAP
ZONE 3 II CLAD
ZONE 4 IS MOD
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O **********************************************************************************************

** * TRIGA BENCHMARK CORE 132**

** *****DATA LIBRARY INFORMATION :***** *

** UNIT VOLUME**
** NUMBER DATA SET BNAE NAME UNIT FUNCTION**

**89 G:\scale43\DATALIB\FT88FS01 STANDARD COMPOSITION LIBRARy **

**82 G:\scale43\DATALLIB\FT82F00D CROSS SECTION LIBRARY**

5* 1 C:\PROJECTSktriga\sg61102.13.5.2\core132h\FT SHORT CROSS SECTION LIBRABy ***

**D9 C:\PROJECTS\triga\sg61102.13.5.2\core132b\FT INPUT DATA DIRECT ACCESS**

*** ~STANDARD COMPOSITION LIBRARY DATA**

*** UNIT NUM4BER :89**

*** DATASET NAME :G:\scale43\DATALIB\FT89FS01DD

*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY**
*** ~637 STANDARD COMPOSITIONS, 490 NUCLIDES**
*** 980 ELEMENTS HITH VARIABLE ISOTOPIC DISTRBUTIDNS.**

*** CRRATION DATE: 6/30/95 *

*** ~CROSS SECTION LIBRARY DATA**

*** UNIT NUMBER : 82**

*** DATASET NAME : G:\scalel3\DATALIB\FTB2F001**

*** LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY**

**BASED ON ENDF-B VERSION 4 DATA ** *

***COMPILED FOR NRC 1/27/89**

*** L.M.PETRIE - ORNL**

S*DS*EEUSDBEOEREDNGRN*VDT

S.... ID'S HERE USED BFREIRADIN G H REND VPAATE DATA ....

'RING A

'RIND B

* RING C

SRING D

'RING E

'RADIAL REFLECTORS EXTENDED BEYOND FUEL FOLLOHER BRIGHT

* * * * * * * * * * * ***** DATA READING COMPLETED *********

S.... ID'S HERE USED PREPARING THE RIND V INPUT DATA ....

S.... SD'S HERE USED LOADING THE REND V DATA ....

..... 0 ID'S HERE USED LOADING THE DATA ....

S ID'S HERE USED CBECKING THE REND V GEOMETRY DATA ....
***RESTART DATA RAS BEEN HRITTEN UN UNIT 95***

S.... ID'S HERE USED HRITING THE REND V - CRAS DATA ....

I.... SD'S HERE USED PROCESSING CSAD INPUT DATA ....

CONTROL NODULE CIAS25 IS COMPLETE.0
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***** ~PROGRAM VERIFICATION INFORMATION **

***** CODE SYSTEM: SCALE-PC VERSION: 4.31**

*****
*****
*****
*****
*****
*****
*****
*****

PROGRAM: 000009

CREATION GATE: 03-08-96

VOLUME: ENG

LIBRARY: GO\SCALE43\EXE

PRODUCTION CODE: RENOVA

*****
*****
*****
*****
*****
*****
*****
*****

*****VERSION: 3.1

*****JOBNAME: SCALE-PC

G** ATE OF EXECUTION: 11/04/97

*** TIME OP EXECUTION: 17:29:21

***** *****
***** *****
**********************************•****************************************•****

0
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-** 4***** NUMERIC pARAMETERS ***** .4

**TME MAXIMUM PROBLEM TIME (MIN) 170.00**

**TEA TIME PER GENERATION (MIN) 0.50**

B* EN NUMBER OF GENERATIONS 403 * *

**NPG NUMBER PER GENERATION 1000.4

*4NIK NUMBER OF GENERATIONS TO BE SKIPPED 3 *

**BEG BEGINNING GENERATION NUMBER 1 ** *

*** WEB GENERATIONS BETWEEN CHECKPOINTS 0 *4*

*4* XlD NUMBER OF EXTRA 1-0 CROSS SECTIONS 1**

**BEE NEUTRON BANK BIZE 1025**

*.KNE EXTRA POSITIONS IN NEUTRON BARK 0B*

**NFB FISSION BANK SIZE 100SS*

*4* XFB EXTRA POSITIONS IN FISSION BANK 0*

**WTA DEFAULT VALUE OF KEIGNT AVERAGE 0.5000 *

**WTH WEIGHT NIGH FOR SPLITTING 3.0000 *

*4* HTL HEIGHT LOW FOR RUSSIAN ROULETTE 0.3331 *4*

**ENS STARTING RANDOM NUMBER BB82710001 **

*** NEB NUMBER OF D.A. BLOCKS ON UNIT H 200**

**NL8 LENGTH OF D.A. BLOCKS ON UNIT B 012 *4*

* ** ADJ MODE OF CALCULATION FORWARD * **

* 4* INPUT DATA WRITTEN ON RESTART UNIT NO *4*

**4* BINARY DATA INTERFACE YES * * *
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* ** TRIGA BENCHEARK CORE 132**

*** ****** ~LOGICAL PARAMETERS *** *

RUN

FLX

SMU

MKU

CEU

FMU

MEN

CKN

FMH

HHL

AMB

XSI

XS2

XAP

P1<1

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX 1<-EFF BY UNIT NUMBER

COMPUTE COFACTOR E-EFF BY UNIT NUIMBER

PRINT FIlS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K<-EFF BY BOLE NUMBER

COMPUTE COFACTOR E-EFF BY HOLE NUMBER

PRINT FIBS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE N-SECTIONS

PRINT 2-D MIXTURE N-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

PLT

FDN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

RAL

FAR

SAS

PAX

PET

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 LOCAYION NO ** *

COMPUTE COFACTOR K<-EFF BY UNIT LOCATION NO * *

PRINT FIll PROD MATRIX BY UNIT LOCATION NO ***

COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO ** *

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER NO * **

PRINT FIll PROD MATRIX BY ARRAY NUMBER NO ** *

COLLECT MATRIX BY HIGHEST ARRKAY LEVEL NO * *

PRINT FSIS. AND ABS. BY REGION NO **

PRINT FAR BY GROUP NO ** *

PRINT NIEC-ALBEDO CORRELATION TABLES NO * **

PRINT HEIGHT AVERAGE AR•RAY NO **

PRINT INPUT GEOMETRY NO * *

PRINT DEBUG INFORMATION NO ** *

PRINT TRACKING INFORMATION NO -***

PARAMETER INPUT COMPLETED

I.... SO'S MERE USED READING THE PARAMETER DATA ....

************ **** DATA REAR)ING COMPLETED **********

0
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*** TRIGA BENCHMARK CORE 132**

UNIT
NUMBER DATA SET NAME

VOLUME
NAME

XSC

ALB

MTB

BKT

BIN

BIT

LIB

14 C: \PROJECTS\t riga\sg61102.13.5.2\core132b\FT

79 G: \scale 43 \DATA I B\ FT79 F001

90 G: \scale43\DATALIB\ FT80FGD1

16 GNENOWNN

95 C: \PROJECTS\t rigaksg61 I02.13.5.2\core132b\FT

95 C: \PROJECTS\t rigaksg611G02.13.5.2\corel32b\FT

4 C :\PROJECTS\t riga\sg61102.13.B.2\core132b\FT

8 C :\PROJECTSktriga\sgE1102.13.5.2\corel32b\FT

9 UNKNOWN

10 UNENOWN

UNIT FUNCTION

MIXED CR000 BECTIONS

INPUT ALBEDOS

INPUT HEIGHTS

WRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX MORNING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

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

CROSS SECTIONS READ FROM THE AMPX MORNING LIBRARy ON UNIT 4

0
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TRIGA BENCHMAR CORE 132

MIXING TABLE

NUMBER OF SCATTERING ANGLES =2
CROSS SECTION MESSAGE THRESHOLD =3.0E-05

MIXTURE=
NUCLIDE
10 0100 1

08/12/94
1040000

08/12/94
1892235

08/12/984
1092238

08/12/94

MIXTURE =
NUCLIDE
1014304

08/12/84
2025 055

08/12/84

2025304
08/12/94

2028304
08/12/94

MIXTURE =
NUCLIDE
3001001

08/12/94

3008018
08/12/ 94

MIXTURE =
NUCLIDE
4013027

08/12/54

MIXTURE =
NUCLIDE
5040000

08/12/94

MIXTURE =
NUCLIDE
8008012

08/12/94

MIXTURE =
NUCLIDE
7001001

05/12/94

7040000
08/12/54

7092235
08/12/94

7092238
08/12/94

MIXTURE =
NUCLIDE
8005010

08/12/94
8005011

08/12/54
8008012

08/12/94

MIXTURE =
NUCLIDE
9001001

08/12/94
8008010

08/12/94

MIXTURE =
NUCLIDE

10001001
08/12/94

10008016
08/12/94

MIXTURE =
NUCLIDE

11081001
08/12/94

11008010
08/11/94

1
ATOM-DENS.

5. 77800E-02

3.502005-02

3.688200E-04

1. 46300E-03

2
ATOM-DENS.

1. 74286E5-02

1. 73633E-03

5. 93579E-02

7. 72070E-03

3
ATOM-DENS.

8.687692E-02

3. 33846SE-02

DENSITY (0/CC)
NOT. FRAC.

1.587889SE-02

8.88297E-01

2.34691lE-02

9.44446E-02

DENSITY (0/CC)

HOT. FRAC.
1. 90000E-01

1.99999E-02

8. 95000E-01

9.50001SE-02

DENSITY (0/CC)

NOT. FRAC.
1.11927E-01

8. 88074E-01

= 8.1233
IA ANT

0001 1.0077

40000 81.2190

92238 230.0441

92238 238.0010

= 7.9200
ZA ANT

14000 51.9957

25055 54.9279

28000 55.8447

28008 58.8872

= 8.99817
IA ANT

1801 1.0077

8818 15.9904

4 DENSITY)G/CC) - 2.7020
ATOM-DENS. NIT. FRAC. ZA ANT

8.03066E-02 1.00000E+00 13027 28.9818

5 DENSITY)G/CC) = 0.4900
ATOM-DENS. NIT. FRAC. IA ANT

4.28457E-02 1.000005+00 40000 91.2198

8 DENSITY)G/CC) = 1.8000
ATOM-DENS. NOT. FRAC. IA ANT

8.02952E-02 1.000005+00 8000 12.0001

NUCLIDE TITLE
NYDROGEN ENDF/B-IV MAT 1269/TNRMSOO2

ZIRCONIUM ENDF/B-IV MAT 7142

UR!ANIUM-235 ENDF/B-IV MAT 1281

URANIIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
CR 1191 NT 00-304 (1/EST) P-S 293K SP=5+4 (42375)

MANGANESIE-55 ENDF/B-IV MAT 1197

FE 1192 NT 00-304 (1/EST) P-3 293K SP=5+4 (42275)

NI 1190 NT 00-304 (1/EST) P-3 293K SP=5+4 (42375)

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMI1002

OXYGEN-16 ENDF/B-IV MAT 1178

NUCLIDE TITLE
AL-27 1193 218 OP 040375)5)

NUCLIDE TITLE
ZIRCONIUM ENDF/B-IV MAT 7141

NUCLIDE TITLE
CARBON-il ENDF/B-IV MAT 1274/THRM1065

NUCLIDE TITLE
HYDROGEN ENDF/N-IV MAT 1209/THRIM1002

ZIRCONIUM ENDF/B-IV MAT 7141

URANIUM-235 ENDF/B-IV MAT 1281

URANIUM-238 SNDF/I-IV MAT 1282

NUCLIDE TITLE
B-10 1273 218NGP 042375 P-3 293K

BORON-Il ENDF/B-IV MAT 1180

CARBON-i2 ENDF/B-IV MAT 1274/TH8041065

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMI002

OXYGEN-i6 ENDF/B-IV MAT 1278

NUCLIDE TITLE
HYDROGEN ENDF/N-IV MAT 1269/TNHR41002

OXYGEN-i6 ENDF/B-IV MAT 1276

NUCLIDE TITLE
NYDROGEN ENDF/B-IV MAT 1269/TNRM1O02

OXYGEN-16 ENDF/B-IV MAT 1278

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

7
ATOM-DENS.

5.76200E-02

3. 49200E-02

3.75800E-04

1.494005-03

ATOM-DENS.
2.151945-02

8.668182E-02

2.703445-02

9
ATOM-DENS.

6.68896E-22

3. 3444 85-22

10

ATOM-DENS.
8.676925-02

3. 33846E-02

11

ATOM-DENS.
6.6768925-02

3.33846E-02

DENSITY (0/CC)
NOT. FARC.

1.57457E-02

8.638515-01

2.395435-02

9.64498E-02

DENSITY (0/CC)
NOT. FRAC.

1.44273E-01

6. 385 125-01

2.172155-01

DENS TTY)G/CC)
NOT. PARC.

1.11927E-01

8.88074E-01

DENSITY (0/CC)
NIT. PARC.

1.11927E-01

8.88074E-01

DENSITY (0/CC)
NOT. PARAC.

1.11927E-01

8.88074E-01

= 6.1231
OA ANT

1001 1.0077

40000 91.2196

92235 235.0441

92238 239.0510

= 2.4800
OA ANT

5010 10.0130

5011 11.0996

6000 12.0001

= 0.99997E-20
OA ANT

1001 1.0077

8018 15.9904

= 0.99817
ZA ANT

1001 1.0077

8010 55.9904

= 0.99817
ZA ANT

1001 1.0077

8018 15.9994

NAC International 6.6.5-87



NAC-LWT Cask SAR
Revision 44

August 2015

1001001 HYDROGEN ENDF/B-SV MAT 1269/TH8M1002 UPDATED 08/12/94
3001001 HYDROGEN ENDF/B-SV MAT 1269/THRMI1002 UPDATED 08/12/94
7001001 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
9001001 HYDROGEN ENDF/0-IV MAT 1269/THRMI1002 UPDATED 08/12/94

10001001 HYDROGEN ENDF/B-IV MAT 1289/THRMI1002 UPDATED 08/12/94
11001001 HYDROGEN ENDF/H-IV MAT 1269/THRMI1002 UPDATED 08/12/94
8008010 B-1S 1273 218NGP 042371 P-I 293K UPDATED 08/12/94
8000011 BORON-lII ENDF/B-IV MAT 1180 UPDATED 08/12/84
8008012 CARBON-12 ENDF/B-IV MAT 1274/T8RM06508 UPDATED 08/12/94
8008012 CARBON-12 ENDF/B-2V MAT 1274/THRI06105 UPDATED 08/12/84
3008018 OXYGEN-16 ENDF/B-IV MAT 1278 UPDATED 08/12/84
9008018 OXYGEN-16 ENDF/B-IV MAT 1278 UPDATED 08/12/84

10008018 OXYGEN-l6 ENDF/B-IV MAT 1278 UPDATED 08/12/84
11008018 OXYGEN-SO ENDF/B-IV MAT 1278 UPDATED 08/12/84
4013027 AL-27 1183 218 GP 0403785(5) UPDATED 08/12/84
2024304 CR 1181 MT 00-304 (1/EST) P-3 293K SP=5+4 (42379)' UPDATED 08/12/84
2028091 MAN4GANESE-55 ENDF/H-SV NAT 1187 UPDATED 08/12/84
2028304 FE 1182 NT 00-304 (1/EST) P-I 283K SP=5+4 (42375)' UPDATED 08/12/84
2028304 NI 1190 NT 00-304 (1/ROT) P-3 293K SP=5+4 (42375)' UPDATED 08/12/84
1040000 ZIRCONIUM ENDF/B-IV MAT 7141 UPDATED 08/12/84
0040000 ZIRCONIUM ENDF/H-IV MAT 7141 UPDATED 08/12/04
7040000 ZIRCONIUM ENDF/B-IV MAT 7140 UPDATED 08/12/84
1092235 URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/84
7082238 URANIUM4-235 ENDF/B-IV MAT 1261 UPDATED 08/12/84
1092238 URANSUM4-238 ENDF/B-IV MAT 1262 UPDATED 08/12/84
7082238 URANOIUM-23B ENDF/B-IV MAT 1282 UPDATED 08/12/84

1 TRANSFERS FOR MIXTURE 1 MERE CORRECTED FOR BAG MOMENTS.

1 TRANSFERS POE MIXTURE 7 MERE CORRECTED POE HAD MOMENTS.

1 TRANSFERS FOR MIXTURE 3 MERE CORRECTED POE HAD MOMENTS.

1 TRANSFERS POE MIXTURE 8 HERE CORRECTED FOR BAD MOMENTS.

1 TRANSOERS POE MIXTURE 10 MERE CORRECTED POE BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 11 MERE CORRECTED FOR BAD MOMENTS.

..... 0 000S MERE USED MIXING CR000-SECTIONS ....

1-0 CROSS SECTION ARRAY ID NUMBERS
1 2002 1452 27 18 1018

..... 0 ID'S MERE USED PREPARING THE CROSS SECTIONS ....

0

KENO MESSAGE NUMNER K5-222

MEMO MESSAGE NUMBER K5-222

MEMO MESSAGE NUM•BER K5-222

MEMO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222
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** TRIGA BENCHMARK CORE 1322*

** **** ADDITIONAL INFORMATION *** *

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN ESECI

ENTRIES/NEUTRON IN TNE NEUTRON SANK

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS DID' USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

27 USE LATTICE GEOMETRY

1 GLOBAL ARRAY NUMBER

2 NUMBER OF UNITS IN TNE GLOBAL K DIR.

17 NUJMBER OF UNITS IN THE GLOBAL Y DIR.

15 NUMBER OF UNITS IN THE GLOBAL I DIR.

11 USE A GLOBAL REFLECTOR

1 USE NESTED HOLES

S NUMBER OF HOLES

34 MAXIMUM HOLE NESTING LEVEL

34 USE NESTED ARRAYS

15 NUMBER OF ARRAYS USED

1 MAXIMUM ARRAY NESTING LEVEL

NO

0

0

YES

NO

61

NO

S

+XBUDR*ODTINVI*XBUDAYCNIINVI *4**

** +Y BOUNDARY CONDITION VOID -Y BOUNDARY CONDITION VOID * **

*4 * +Y BOUNDARY CONDITION VOID -Y BOUNDARY CONDITION VOID * *
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*** TRIGA BENCHMAK CORE 132 *

*** ~~~ * * *****SPACE AND SUPERGROUP INFORWATION *** *

** 100000 WORDS IS THE TOTAL SPACE AVAILABLE. *

** 30933 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.**

5B56967 WORDS OF STORAGE AR AVAILABLE FOR SUPERGROUPED DATA.**

*** 99710 WORDS OF STORAGE ABE AVAILABLE FOR CONSTRUCTSNG THE SUPEBGROUPS. *

* ** 69S07 WORDS OF STORAGE ARE AVAILABLE TO EACH SUFEROROUP. **

** 1330 WORDS ABE NEEDED FOR THE LARGEST GROUP.**

** 32479 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM. **

** 48281 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPEROROUP. **

** 48289 WORDS OF STORAGE WILL BE USED TO RUN TWIS PROBLEM. *

**STARTING ENDING XSEC ALBEDO TOTAL **
* ** SUPERGROUP GROUP GROUP LENGTH LEHGTH LENGTH ***

** 1 1 27 3512 0 172B88

..... 0 1O0S WERE USED IN SUPERGROUPING ....

..... 0 IOS WERE USED LOADING THE DATA ....

S
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TRIGA BENCHMARK CORE 132

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN TESS PROBLEMMEDIA BIAS
NUN IDREGION

UNIT

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5CYLINDER

6 CYLINDER

TRIGA FUEL FOLLONER

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5CYLINDER

6 CYLINDER

7 CYLINDER

6 CYLINDER

9 CYLINDER

6

9

2

10

I

I

I

I

I

1

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

0.31750

1.86225

1.86225

1.86203

1.86771

1.6771

+Z

+Z

+Z

+Z

+Z

+Z

19.050

19. 050

27.8699

27.8866

30.640

36. 030

-Z

-l

-Z

-Z

-Z

-Z

-19.050

-19.05 0

-27.664

-27.664

-30. 640

-36. 030

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

X =

X -

X -

X =

XK=

K=

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

UNIT 2

5

7

9

2

8

9

2

9

2

1

1

1

1

1

1

1

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

= 0.31750

= 1.6650

= 1.6650

=1.6650

= 1.6650

= 1.6650

= 1.6650

= 1.6955

= 1.7463

+Z =

+Z =

+Z =

+0 =

+Z =

+Z =

+0 =

+Z

19.050

19.050

19.665

20.9955

59.055

59.373

60.642

69.125

73.025

-Z

-Z

-Z

-0

-Z

-Z

-Z

-Z

-19.050

-19.050

-19.050

-21.560

-21.590

-21.590

-21.590

-36.630

-38.100

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

XK=

XK=

XK=

XK-

K-=

XK-

K-=

XK-

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0,00000

0.00000

W 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

I = 0 0O000
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TRIGA BENCHMARK CORE 132

MEDIA BIAS
HUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

REGION

UNIT 3

TRIGA TRANSIENT AIR ROD + TUBE

1 CYLINDER

2 CYLINDER

3CYLINDER

4 CYLINDER

S CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

9CYLINDER

10 CYLINDER

SOURCE ROD

1 CYLINDER

2 CYLINDER

3 CYLINDER

9

9

4

8

9

4

9

4

3

4

1

1

1

1

1

1

1

1

1

1

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS=

RADIUS

RADIUS =

1.5164

1.5164

1.5154

1.5164

1.5164

1.5164

1.5164

1.5875

1. 6000

1.8000

+Z

+1

+Z

+Z

+Z

+1

+1

+Z

19.050

25.9555

59.0555

59.373

60.642

69.125

73. 025

73. 025

73. 025

-Z =

-Z=

-Z =

-Z =

-Z =

-Z =

-Z =

-Z=

-Z =

-Z

-19. 055

-19.550

-21. 590

-21.590

-21.590

-21.590

-36.630

-368.100

-35. 100

-358.100

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

X

K

K

X

K

K

X

X

X

X

=0.00000

= 0.00000

= 0.00000

= 0.00000

=0.00000

S0.010000

= 0.010000

= 0.00000

=0.00000

=0.500000

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

7 0.00000

UNIT 4

9 1 RADIUS

4 1 RADIUS

11 1 RADIUS

1.8263

1.8771

1.8771

27.858

30.640

36.030

-Z =

-Z =

-Z =

-27.864

-30.640

-36. 030

CENTERLINE

CENTERLINE

CENTERLINE

IS AT K

IS AT K

IS AT K

= 0.00000

= 0.00000

= 0.00000

Y = 0.00000

Y = 0.00000

Y =0.00000

UNIT 5

HATER FOR EMPTY LOCATIONS

1 CYLINDER 3 1 RADIUS = 1.8771 +ZS = 36.030 -Z = -36.030 CENTERLINE IS AT K = 0.00000 Y = 0.00000
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED SN THIS PROBLEM
HUM IDREGION

GLOBAL *•*****************
... UNIT 10 -

ACTIVE CORE CONFIGURATION

1 CYLINDER 3 1 RADIUS = 22.066

BOLE 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 NUdMBER

HOLE NUMBER

HOLE NUMBER

BOLE NUJMBER

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

AT X = 0.00000

AT X 1 .5109

AT X = 0.00006

AT X = -3.5109

AT X = -3.5109

AT X = 6.SOGOO

AT X = 3.5109

AT XIC 7.9810

AT IC = 6.9117

AT XIC 3.9905

AT IC = 0.600000

AT XC = -3.9905

AT IC = -6.9117

AT IC = -7.6610

AT IC = -6.9117

AT XC = -3.9905

AT X = 6.000GB

AT XC = 3.9905

AT IC = 6.9117

AT IC = 11.757

AT IC = 10.339

AT IC = 7.6736

AY IC = 4.0830

AT IC =OGI00G

AT IC - -4.0830

AT IC = -7.6736

AT X = -10.339

AT XC = -11.757

AT IC = -11.757

AT IC = -10.339

AT XC = -7.6736

AT IC= -4.0B30

AT IC = 0.00000

AT IC = 4.0630

AT IC = 7.6736

AT IC = 10.339

AT IC = 11.757

AT IC= 15.916

AT IC = 15.374

AT IC = 13.764

AT IC = 11.254

+1 73.025

YI 0.00000

Y =2.0270

Y =4.G540

Y = 2.0270

Y = -2.S270

Y =-4.0540

Y = -2.027G

Y = 0.0G000

Y = 3.6905

Y =6.9117

Y = 7.BB1G

Y = 6.9117

YT 3.9905

Y = 0.000G0

Y =-3.9905

Y = -6.9117

Y = -7.9810

Y = -6.9117

Y = -3.9905

Y = 2.0730

Y = 5.9690

Y = 9.1450

Y = 11.218

Y = 11.936

Y = 11.218

Y = 9.145G

Y = 5.969G

Y = 2.0730

Y = -2.0730

I = -5.9690

Y = -9.1450

Y = -11.216

Y -11.936

Y =-11.216

Y =-9.1450

Y = -5.9660

Y = -2.0730

Y = 0.00000

Y - 4.1194

Y = 7.9560

Y = 11.254

-Z -36.100 CENTERLINE IS AT IC = 0.GOOOO Y = 0.00000

Z 0.00000 IS UNIT NUM4BER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z= 0.OOOOG IS UNIT NUMBER 1

Z=0.00000 IS UNIT NUMBER 1

Z1 0.06000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 25 UNIT NUMBER 2

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z1 0.00000 IS UNIT HNGMER 1

Z = 0.00000 IS UNIT NUMBER 1

Z 0.00000 IS UNIT NUMBER 1

S = 0.60000 lB UNIT NUMBER 3

Z = 0.60000 IS UNIT NUMBER 1

S = 0.60000 IS UNIT NUMBER 1

S = 0.600000 IS UNIT NUMBER 1

S = 0.00000 IS UNIT NUMBER 1

S = 0.00000 IS UNIT NUMBER 1

S = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

S = 0.00000 IS UNIT NUMBER 1

S = 0.00000 IB UNIT NUMBER 1

Z5 0.00000 IS UNIT NUMBER 2

Z - 0.00000 IS UNIT NUMBER 1

S = 0.00000 IS UNIT NUMBER 1

S = 0.00000 IS UNIT NUMBER 1

Z = 0.600000 IS UNIT NUMBER 1

S = 0.00000 IS UNIT NUMBER 1

Z5 0.60000 IS UNIT NUMBER 1

Z5 0.66000 IB UNIT NUMBER 1

S = 0.00000 IS UNIT NUMBER 1

5 0.00000 IS UNIT NUMBER 2

S - 0.00000 IS UNIT NUMBER 1

5 0.00000 01 UNIT NUMBER

S = 0.00000 IS UNIT NUMBER

S = 0.60000 IS UNIT NUMBER

Z = 0.00000 IS UNIT NUMBER

S = 0.00000 IS UNIT NUMBER

Z = 0.00000 IS UNIT NUMBER

S = 0.00000 IS UNIT NUMBER

1
5

5

5

5

NAC International 6.6.5-93



NAC-LWT Cask SAR
Revision 44

August 2015

HOLE NUMBER 42 AT X = 7.9580

HOLE NUMBER 43 AT X = 4.1194

HOLE NUJMBER 44 AT X = 0.00000

HOLE NUMBER 45 AT E = -4.1194

HOLE NUMBER 40 AT I = -7.9580

HOLE NUMBER 47 AT E = -11.254

HOLE NUMOBER 48 AT X = -13.784

HOLE RUMBER 49 AT X = -15.374

HOLE NUM1BER 50 AT X = -15.916

HOLE NUMBER 51 AT N = -15.374

HOLE NUMBER 52 AT X = -13.784

HOLE NUMBER 53 AT N = -11.254

HOLE HUMBER 84 AT N = -7.9580

HOLE NUMBER 55 AT X = -4.1194

HOLE NUMBER 58 AT X = 0.00000

HOLE NUMBER 87 AT N = 4.1194

HOLE NUMBER 58 AT N = 7.9580

HOLE NUMBER 59 AT N = 11.254

HOLE NUM4BER 80 AT N = 13.794

HOLE NUMOBER 61 AT N = 15.374

2 CYLIHDER 4 1 RADIUS = 22.660

3 CYLINDER 6 1 RADIOS =53.230

4 CYLINDER 4 1 RADIUS = 54.500

5CUBOID 3 1 +X- = 100.00

Y = 13.794

Y = 15.374

Y = 15.916

Y = 15.374

Y = 13.784

Y =11.254

Y = 7.9580

Y = 4.1194

Y = 0.00000

Y =-4.1194

Y = -7.9580

Y =-11.254

Y = -13.784

Y = -15.374

Y = -15.916

Y = -15.374

Y = -13.784

Y = -11.254

Y = -7.9580

Y - -4.1194

+1 = 73.025

+Z1 73.025

+0 = 73.025

-X = -100.00

O 0.00000 IS UNIT NUMBER S

O - 0.00100 IS UNIT NUMBER S

O = 0.00000 00 UNIT NUMBER 5

O = 0.00110 IS UNIT NUMBER 4

O = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 1

O = 0.10000 00 UNIT NUMBER 1

O = 0.00010 II UNIT NUMBER 1

Z - 0.00000 00 UNIT NUMBER 1

O = 0.01000 IS UNIT NUMBER 1

Z = 0.00000 II UNIT NUMBER 1

I = 0.00000 IS UNIT NUMBER 1

O = 0.00000 IS UNIT NUMBER 5

O = 0.00000 IS UNIT NUMBER S

O = 0.01000 IS UNIT NUM4BER S

O = 0.01000 IS UNIT NUMBER S

O = 0.00000 IS UNIT NUMBER S

1 = 0.00001 IS UNIT NUMBER S

Z = 0.00000 IS UNIT NUMBER 5

O = 0.00000 IS UNIT NUMBER 5

-l = -38.100 CENTERLINE IS AT N = 0.00000 Y - 0.00000

-O = -38.100 CENTERLINE IS AT N = 0.00000 Y = 0.00000

-Z = -38.100 CENTERLINE IS AT N = 0.10000 Y - 0.00000

+Y= 100.00 -Y = -100.00 +0 = 200.00 -O = -100.00
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT REGION

2
3

S

2 1
2
3

4

7
B

3 1
2
3
4
5

7
B

10

4 1
2
3

10 1
2
3

4

GEOMETRY
REGION

2
3

S

7

10
11
12
13
14
15

16
17
i8
19
20

21
22
23
24
25

26
27
28

29

30
31
32
33
34

VOLUME

1.20660E+01 CM**3
3.H550OE+G2 CM**3
1.H4195E+02 CM**3
2.42H53E+00G CM**3
9.41431E+0S1 (34**3

1.19328E+02 (344*3

1.20660E+01 C34**3
3.197SSE+02 (34443

5.53033E+00 CM**3
3.31821E+01 CM*

4
3

3.31821E+02 (34443

2.76514E+00 (34**3

1.10598E+0G1 CM**3
2.40722E+02 (C4**3
1.07731E+0-2 U34**3

2.75234E+0-2 C14**3
4.5H725E+O0 C34443
2.75234E+01 (34443

2.75234E+02 1M**3
2.253935E+00 CM

4 4
3

H.17377E+00 C34443
1.71372E+02 CM**3
1.143925+02 1M**3
1.39099E+01 CM**3
3.665HSE+02 (34**3

S.84192E+02 CM**3
9.41431E+01 CM**3
1.1932HE+02 UM**3

7.97662E+02 CM**3

1.19971E+05 CM
4 4

3
9.3H731E+03 C34**3
8.GS919E+05 CM4*43
4.776415+04 CM4*43
1.0H631E+07 (34**3

CUMULATIVE
VOLUME

1.20660E+01 CM4*43
3.97567E+0G2 CM*43
5.817H2E*52 CM**3
5.H4191E+02 CM**3
H.78334E+52 CM**3
7.97H62E+02 CM

4 4
3

1.2G660E+01 CM**3
3.31H21E+02 CM**3
3.37351E±02 CM**3
3.70533E+02 CM**3
7.52354E+02 CM**3
7.0S119E+02 CM**3
7.1617HE+02 CM**3
9.SB901E+52 CM

4
*3

1.O6463E+03 CM**3

2.75234E+12 CM4*43
2.79821E+52 1CM**3
3.07345E+02 CM**3
5.82579E+02 CM**3
S.84873E+02 CM**3
5.94046E+02 CM**3
7.654OHE+12 CM**3
8.79910E+52 CM

4
*3

8.93720E+52 CM
4

*3
1.26029E+53 CM**3

5.H41915E+02 CM**3
6.78334E+52 (34*43

7.97662E+02 (CM**3

7.97HH2E+02 CM**3

1.69992E+55 CM*
4

3
1.79259E+05 CM4*43
9.H917BE+05 CM**3
1.03694E+O6 CM

4 4
3

1.25000E+07 CM**3

UNIT USES REGION

1 40 1
2
3

4

2
3

S

7
H

2
3

S

7
H

4 1 1
2
3

5 16 1

10 1 1
2
3

S

MIXTURE TOTAL VOLUME

5 4.H2639E+02 CM**3
1 1.54200E+04 CM**3
H 7.3H782E+03 CM

4
*3

H 9.71411E+S1 CM**3
2 3.76573E+03 CM

4
*3

10 4.77313E+53 CM**3

5 3.619795+G1 CM**3
7 9.592H4E+52 CM

4 4
3

9 1.HS910Et01 CM**3
2 S.9S462E+01 CM**3
H 9.95462E+52 CM**3
H H.29541E+00 CM**3
2 3.31794E+01 CM

4
*3

9 7.221H7E+12 UM**3
2 3.23192E+52 CM'*3

9 2.7S234E+02 CM
4 4

3
H 4.59725E+00 CM*4*3
4 2.75234E+01 CM*

4
3

8 2.75234E+02 CM**3
9 2.293SHE+00 CM

4 4
3

4 9.17377E+00 CM**3
9 1.71372E+02 CM**3
4 1.14392E+02 CM4*43
3 1.39095E+01 CM**3
4 3.66S65E+02 CM4*43

S 5.H41S1E+02 CM**3
4 9.41431E+G1 CM**3
I1 1.19328E+02 CM**3

3 1.27626E+04 CM**3

3 1.199715+SS CM**3
4 9.36731E+53 CM**3
6 8.09919E+SS CM**3
4 4.7764405+04 CM**3
3 1.09631E+07 CM*4*3

TOTAL MIETURE VOLUMES
MIXTURE TOTAL VOLUME

1 l.54250E+04 Cl4**3S
MASS(S)

9.44217E+04
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2 4.22164E+03 cM4**3 3.34354E+04
3 1.I0588E+07 CM**3 I.10755E+07

4 8.77432E+04 CM**3 1.56022E+05
5 5.18837E+02 CM**3 3.36725E+03

6 8.17267E+15 CM**3 1.30767E+06
7 9.59264E+02 CM**3 5.87369E+03
8 1.27070E+03 CM**3 3.15139E+-03
9 1.88187E+03 CM**3 1.88182E-17

10 4.77313E+03 CM**3 4.76440E+03
II 1.19328E+02 CM**3 1.191106+02

* ** BIASING INFORMATION**

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

..... 0 ID'S WERE USED IN WEND-V BEFDRE TRACKINGS ....

..... 0.01917 MINUTES WERE USED PROCESSING DATA . ....

VDLUrME FRACTIDN OF FISSILE MATERIAL IN THE CDRE= 1.36494E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED UNIFDRMLY THROUGHOUT TWE ENTIRE VOLUAME DEFINED BY THE DUTERMOST GEOMETRY CARD.
THE FLAG TD START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

WENDOMESSAGE NUMBER K5-105* ****WARNING, ONLY 286 INDEPENDENT STARTING POSITIONS WERE GENERATED. ***

714 ADDITIDNAL STARTING POINTS WERE PICKED FRDM THE INITAL DISTRIBUTION.

0.45303 MINUTES WERE REQUIRED FOR STARTING. TDTAL ELAPSED TIME IS 0.48000 MINUTES.
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O ~TRIGA BENCNMAtRK CORE 112SGENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MA•TRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

1 9.90066E-01 6.69167K-Il l.O0000E+10 0.OI0OOE+00 0.000O0E+00 0.00000E+0O
2 9.54729E-01 8.7313K3-Il 1.OIIO0E+00 0.OOOOIE+00 G.00000E+00 O.GOGIIE+00
S l.00630E+0G l1.6100E+0G 1.016I0E+I0 0.SGOOIE+00 G.GI0I0E±I0 0.OS000E+II
4 1.02972E+O0 1.25153E+O0 1.O2301E+00 6.71005K-OS 0.OOOIIE+IG 0.OOOG0E+GO
S 1.00278E+0G 1.43900E+OG 1.01627E+I0 7.77803K-OS 0.OIOIIK+I0 S.00000E+00
6 1.01937E+00 1.84801E+OG l.01704E+10 5.55454E-03 0.0000GE+IG 0.00000E+0O
7 l.03377E+O0 1.87667E+00 1.02G39E+I0 5.44954K-OS 0.OIO0OE+I0 0.OIOGGE+0I
8 1.00198E+I0 2.09817E+OG 1.01732E+00 5.40470K-OS 0.O0000E+I0 G.010000E+0
9 1.016940+00 2.118830+00 1.017200+00 4.56813K-OS I.OIO00E+I0 l.OS000E+00
10 1.01818E+00 2.576100E+00 1.01716E+00 3.95778K-C3 0.O00O0E+00 l.00000E+0l
11 1.006970+00 2.77367E+00 1.016220+00 3.67718K-IS 0.0I0000E+00 l.O0OOOE+00
12 9.96509K-Il 2.971110+00 1.01415E+10 3.83451K-OS 0.0OO00K+00 0.00000E+00
13 1.00385KE+0O 3.171000+00 1.01331E+00 3.59514K-I3 0.000000+00 0.000000+00
14 8.81715K-Cl 3.18517E+00 1.010670+GO 4.20624K-OS 0.0OOOOE+00 0.00000E+OG
15 l.00748K+00 3.56650E+00 1.01043E+00 1.87695K-OS 0.100000E+00 0.OOO00E+00
16 1.016740+00 3.75050E00* l.01251E+00 4.05174K-Il 0.000000+00 0.001000+00
17 1.016220+00 3.93611E+00 1.015900+00 4.09493K-Il 0.100000E+00 0.000000+00
18 1.03617E+00 4.15150E+00 1.01529+0-60 4.07554K-Il 0.000000+00 0.000000+00
19 1.06124E+10 4.168310+00 1.018000+00 4.88619K-Il 0.000000+00 0.105000+00
20 1.0S429E+00 4.572500+00 1.020010+00 4.85647K-Cl 0.000000+00 0.100000E+00
21 1.04751E+10 4.770310+00 1.121460+00 4.81618K-0l 0.000000+05 0.000010+00
22 1.016090+00 4.988170+00 1.021190+00 4.57711K-Il 1.060100+01 0.000010+00

REND MAESSAGE UNNMER K5-132 WARNING.... ONLY 998 INDEPENDENT FISSION POINTS NERE GENERATED
IS 8.92956K-Il 5.20050E+00 1.019850+00 4.55660K-IS 0.000000+00 0.000000+00
24 1.008970+00 S.422000+10 1.019360+00 4.17258E-05 0.000000+00 0.005010+00
25 1.006150+00 5.641810+00 1.018780+00 4.217180-01 0.000000+00 0.000000+00
16 1.010410+05 5.86650+0*0 1.018410+00 4.05271K-OS 0.000000+00 0.050100+00
27 1.03S700+00 6.070170+05 1.11912E+00 3.848110-03 0.000000+00 0.000000+00
28 1.027110+00 6.346670+00 1.019410+00 l.80563E-G3 0.000000+00 0.000000+00
29 1.00323E+00 6.538010E+0 1.118830+00 3.71080E-03 0.000000+00 0.000000+GO
50 1.112500+00 6.721100E+00 1.018600+00 1.58296K-OS 0.000000+00 0.000000+00
31 1.039710+00 6.938000+00 1.01933E+O0 1.53295K-OS 0.000000+00 0.000000+00
32 1.051120+00 7.13933E+00 1.02039E+00 1.571800-03 0.000000+00 0.000000+00
31 1.050160+00 7.34167E+00 1.12135E+00 S.587500-0l 0.000000+00 0.000000+00
14 1.037620+00 7.588050E+0 1.021880+00 3.51156E-01 0.000000+10 0.010100+00
15 1.039700+00 7.77833E+00 1.022400+00 1.44521K-SI 0.000000+00 0.000000+00
56 1.020101+00 7.965170+00 1.022330+00 1.343090-01 0.010000E+10 0.000000+00
37 9.985590-01 8.166500+00 1.021650+00 3.31645K-OS 0.000000+00 0.000000+00
18 1.041202+00 8.351170+00 1.022190+00 1.267600-63 0.000000+00 0.00010E+00
39 9.908680-01 9.546130E+00 1.021340+00 3.21687E-03 1.010000+10 0.001000E+00
40 1.025500+00 8.734000+60 1.021450+00 1.203020-01 0.010000E+00 0.000000+00
41 1.02549E+01 8.947130+00 1.021560+00 1.12152K-OS 0.00000E+10 0.000100E+00
42 1.062220+01 9.140670+00 1.022570+00 1.20781K-OS 0.000000+00 0.000000+00
43 1.043360+00 9.34550E+00 1.02308E+00 1.16942K-OS 0.000000+00 0.000000+00

44 1.047170+00 9.556170+00 1.021650+00 1.14577K-SI 0.O0OO0K+00 0.000000+00
45 1.007600+00 9.80050E+00 1.023280+00 3.00379K-OS 0.001000E+00 0.000100E+00
46 9.731620-01 1.001280+01 1.022140+00 3.23026E-03 1.001000E+00 0.010000E+00
47 1.041820+00 1.019420+01 1.022630+00 3.10419E-03 1.000000+00 0.000000+00
48 1.002420+00 1.03955E+01 1.022100+00 3.15471K-OS 0.000000+00 0.000000+00
49 1.008480+00 1.061430+01 1.021900+00 3.150610-03 5.000000+00 0.5001000+00
50 1.05426E+00 1.079030+01 1.022570+00 3.109310-01 0.O000000+00 0.00000E+01

175 1.048060+00 7.31462E+01 1.119630+00 1.11907K-OS 0.000000+00 0.000000+00

376 1.022140+00 7.333930+01 1.019610+00 1.31565K-OS 5.000000+00 0.500000E+00
377 1.037500+00 7.351970+01 1.019660+00 1.31291K-OS 0.000000+00 0.000000+00
378 1.010670+00 7.371180+01 1.019660+00 1.300610-03 0.000000+00 0.O000000+00
375 1.012000+00 7.389400+01 1.019640+00 1.30611K-OS 0.000000+00 0.00000E+00
180 9.67656E-01 7.409170+01 1.019500+00 1.310090-01 0.000000+00 0.000000+00
381 9.718510-01 7.434900+01 1.019170+00 1.312660-03 0.OOIOOK+00 0.000000+00
182 1.016110+00 7.451670+01 1.019360+00 1.109210-03 0.000000+00 0.00000E+00
183 1.041890+00 7.472800+01 1.019430+00 1.557380-03 0.000000+00 0.000000+00
384 1.044290+00 7.490650+01 1.019490+00 1.50557E-03 0.001000E+00 0.000000+00
385 1.022230+00 7.509050+01 1.019500+00 1.102180-01 0.O000000+00 0.000000+00
186 1.011800+00 7.528080+01 1.019480+00 1.298930-01 0.000000+00 0.00000E+00
187 9.768S3E-01 7.547220+01 1.019370+00 1.300280-01 0.000000+00 0.000000+00
188 9.80079E-01 7.165980+01 1.019270+00 1.300890-05 0.000000+00 0.000000+00
389 9.991310-01 7.585580+01 1.019220+00 1.298550-03 0.O000000+00 0.000000+00
190 1.010310+00 7.601620+01 1.019190+00 1.200400-03 0.000000+00 0.000000+00
391 1.004460+00 7.622750+01 1.019160+00 1.202620-03 0.000000+00 0.000000+00
392 1.01947E+01 7.640970+01 1.019150+00 1.209310-03 0.000500E+00 0.000000+00
393 1.027850+00 7.660550+11 1.019100+06 1.286200-03 0.000000+00 0.000000+00
394 1.007120+00 7.678670+01 1.019150+00 1.263280-03 0.000000+00 0.000000+00
395 1.006000+00 7.098170+01 1.019110+00 1.20045E-03 0.000000+00 0.000000+00
396 1.002660+00 7.716750+01 1.019070+00 1.277880-03 0.000000+00 0.000000+00
397 1.033460+60 7.734970+01 1.019110+06 1.276160-01 0.000000+00 0.OOOOOE+00
398 9.944920-01 7.753830+01 1.019040+00 1.27S45E-03 0.000000+I0 0.000000+00
399 1.002790+00 7.772680+01 1.019000+00 1.27090E-03 0.000000+I0 0.000000+00
400 9.95518E-01 7.792280+01 1.018950+00 1.269070-03 0.000000+00 0.00000E+I0
401 1.001460+00 7.811O5E+01 1.018900+00 1.26665E-03 0.000000+00 0.000000+00
402 1.012120+00 7.610080+01 1.018880+00 1.263590-03 0.000000+00 0.000000+00
403 1.03095E+00 7.046480+01 1.018910+00 1.260800-03 0.00000E+00 0.000000+00

REND MESSAGE NUMBER KS-123 EXECUTION TERMIINATED DUE TO COMPLETION OF TRE SPECIFIED NUMOER OF GENERATIONS.

S
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LIFETIME = 3.94638E-54 + OR - 1.93l96E-06 GENERATION TIME = 5.91769E-05 + OR - 2.84702E-07
NU BAR =2.42l33E+i00 + OR - 1.07180E-O05 AVERAGE FISSION GROUP =2.39237E+01 + OR - 1.86297E-03

ENERGY(EV) OF THE AVERAGE LETNARGY CAUSING FISSION =4.92227E-02 + OR - 8.38504E-05

NO. OF INITIAL
GENERATIONS

SRIPPED

3

4

5

6

7

6

9

10

11

12

17

22

27

32

37

42

47

52

57

62

67

72

77

82

87

92

AVERAGE
N-EFFECTIVE DEVIATION

1.01892 + OR - 0.00120

1.01889 + OR - 0.00127

1.01883 + OR - 0.00127

1.01883 + OR - 0.00127

1.01890 + OR - 0.00128

1.01894 ± OR - 0.00128

1.01694 + OR - 0.00128

1.01899 + OR - 0.00126

1.01898 + OR - 0.00129

1.11903 + OR - 0.00129

1.01911 + OR - 0.00130

1.01879 + OR - 0.00131

1.01890 + OR - 0.00132

1.01879 + OR - 0.00133

1.01865 + OR - 0.00134

1.01851 + OR - 0.00135

1.01845 + OR - 0.00136

1.01826 + OR - 0.00137

1.01844 + OR - 0.00138

1.01859 + OR - 0.00139

1.01838 + OR - 0.00139

1.01831 + OR - 0.00136

1.01610 + OR - 0.00139

1.01786 +t OR - 0.00141

1.01782 + OR - 0.00142

1.01611 + OR - 0.00142

67 PER CENT
CONFIDENCE INTERVAL

1.01766 TO 1.12018

1.11763 TO 1.12016

1.01766 TO 1.02020

1.01766 TO 1.02021

1.01762 TO 1.02017

1.01766 TO 1.02022

1.01766 TO 1.02022

1.01766 TO 1.02023

1.01769 TO 1.02026

1.01774 TO 1.02032

1.01781 TO 1.02041

1.01749 TO 1.02010

1.01758 TO 1.02122

1.01746 TO 1.02013

1.01731 TO 1.02000

1.01715 TO 1.01986

1.01706 TO 1.01961

1.01669 TO 1.01962

1.01706 TO 1.01981

1.01720 TO 1.018968

1.01699 TO 1.01977

1.16892 TO 1.01969

1.01671 TO 1.01949

1.01645 TO 1.01927

1.01639 TO 1.11924

1.01668 TO 1.01952

95 PER CENT
CONFIDENCE INTERVAL

1.01639 TO 1.02145

1.01636 TO 1.02143

1.01640 TO 1.02147

1.01639 TO 1.02148

1.01635 TO 1.02145

1.01638 TO 1.02149

1.01638 TO 1.02151

1.01638 TO 1.02151

1.01640 TO 1.02155

1.01646 TO 1.02161

1.01651 TO 1.02171

1.01616 TO 1.02141

1.01626 TO 1.02154

1.01613 TO 1.02146

1.01596 TO 1.02134

1.01580 TO 1.02122

1.01572 TO 1.02117

1.01552 TO 1.02099

1.01888 TO 1.02119

1.01562 TO 1.02136

1.11559 TO 1.02117

1.01554 TO 1.02108

1.11531 TO 1.02069

1.01504 TO 1.02068

1.01497 TO 1.02066

1.01528 TO 1.02094

98 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

1.01513 TO 1.02271 400000

1.01909 TO 1.02269 399000

1.01513 TO 1.02274 396000

1.01512 TO 1.02275 397000

1.01507 TO 1.11272 396000

1.01511 TO 1.02277 395000

1.01510 TO 1.02279 394000

1.01509 TO 1.02280 392000

1.01511 TO 1.82284 392000

1.01917 TO 1.02290 391000

1.01821 TO 1.02301 386000

1.01498 TO 1.02271 381000

1.01494 TO 1.02286 376000

1.01480 TO 1.02279 371000

1.01462 TO 1.02269 366000

1.01445 TO 1.02257 361000

1.01436 TO 1.02253 356000

1.01415 TO 1.02236 351000

1.01430 TO 1.02257 346000

1.01443 TO 1.02275 341000

1.01420 TO 1.02256 336000

1.01415 TO 1.02246 331000

1.01392 TO 1.02228 326000

1.01363 TO 1.02209 321000

1.01355 TO 1.02209 316000

1.01366 TO 1.02235 311000

0
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RON.
THE LINE REPRESENTS K-EFF = 1.0199 * OR - 0.0013 WHICH OCCURS FOR 403 GENERATIONS RUN.

i. 0099 1. 0198 1. 0297

5 + I*

I I * I

I II *

II I

iI * I

0 I *

I I I
I I * II

15 + I * II
I I *I I

I I *II
iI *

iI * I
20 + I I

iI *I
I I *I

iI j *
iI 1*

25 + I I

iI 1*

30 + I * f

iI I *I

II I *0

35 + II * I
]J5 * f
l II * I

T I *

40 + IlI

SI I * f
i ] I

45+ I I * I
lI 0
SI I * 0
I II *

50l III

3750+ I I*

[ I[ * 7
[II * I

III • I

390 + 11i* I
iI I' I

O I' I

385 + I01* I
I I I I
II I* I
I I I- I
I ~I I* I

390 + I I '
J £ I* I
j ~I I I
I ~I V* I
~I i* I

395 + I I * I
r ~I IV I
I I V• I

iI 1* I

400 + I I
i I * I
I ~I *
I I * I
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GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT
FRACTION DEVIATION DEVIATION

1 0.0007 6.81725E-04 1.4853 1.04545E-03 1.4928

2 0.0028 2.87107E-53 0.4958 2.13243E-03 0.4103

3 0.G029 2.988939E-G3 0.3705 1.42941E-03 0.3880

4 0.G014 1.43871E-03 0.4812 7.48238E-04 0.4800

5 0.0011 1.08995E-03 0.3473 7.83441E-04 0.3447

0 0.G013 1.31338E-03 0.2803 1.14364E-03 0.3140

7 0.G014 1.37823E-03 0.2504 1.31768E-03 0.5203

8 0.0014 1.42902E-G3 0.2882 2.G3957E-03 0.5155

9 0.0020 1.99323E-G3 0.2847 4.33175E-03 0.4412

10 0.0042 4.23189E-G3 0.2803 7.67783E-03 0.4133

11 0.0889 9.10898E-03 0.2851 1.780490-02 0.3152

12 0.0125 1.27480E-02 0.3184 1.82040E-02 0.3492

13 0.0123 1.24085E-02 0.3095 1.77071E-02 0.3515

14 0.0103 1.047770-02 0.2955 2.39434E-02 0.2881

15 0.0020 1.99127E-03 0.3874 2.93190E-03 0.7583

18 0.8013 1.38728E-03 0.4905 1.8G865E-03 0.8180

17 0.8021 2.15718E-03 0.7080 1.76437E-03 0.8878

18 0.0028 2L93392E-03 0.7810 1.98813E-03 0.8551

19 0.0035 3.57281E-03 0.5512 2.71908E-03 0.7187

20 0.0150 1.52983E-02 0.3808 1.14311E-02 0.3683

21 0.0084 8.59775E-03 0.5722 5.91742E-03 0.8320

22 0.8218 2.21980E-02 0.4063 1.56538E-02 0.3761

23 0.0934 9.51206E-02 0.2289 8.12793E-02 0.1547

24 0.2180 2.23163E-01 0.1811 2.08073E-01 0.1084

25 0.1004 2.032G2E-01 0.1732 1.94982E-01 0.0978

26 0.2628 2.675710-01 0.1754 2.641890-Il 0.0991

27 0.1057 1.07708E-01 0.2845 1.09243E-01 0.1501

SYSTEM TOTAL = 1.018820+00 0.1240 1.000230+00 0.0424

ELAPSED TIME 78.49760 MINUTES

RANDOM NUMBE0R 88142D7IAOC

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

1.994880-08 100.0000

0.00000E+00 0.0000

4.145540-08 70.8381

0.000000+00 0.0000

0.000000+00 0.0000

4.517870-08 70.8010

2.187480-08 100.0000

0.000000+00 0.0000

0.008000E+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.005000E+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.005000E+00 0.06000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.O000000+00 0.0000

1.088810-08 100.0000

1.344820-08 100.0000

0.000000+00 0.0000

0.001000E+00 0.0000

1.525880-05 30.9578

0
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FREQUENCY FOR GENERATIONS 4 TO 403
0.9284 TO 0.9365
0.9385 TO 0.9446
0.9446 TO 0.9527
0.9527 TO 0.9608
0.9608 TO 0.9689
0.9889 TO 0.9770
0.9770 TO 0.9851
0.9891 TO 0.9932
0.9932 TO 1.0013
1.0013 TO 1.0094
1.0094 TO 1.0175
1.0175 TO 1.0296
1.0208 TO 1.0337
3.0337 TO 1.0418
1.0418 TO 1.0489
1.0499 TO 1.0080
1.0080 TO 1.0681
1.0881 TO 1.0742
1.0742 TO 1.0823
1.0823 TO 1.0804
1.0904 TO 1.09886
1.0995 TO 1.1086

0.9284 TO 0.9380
0.8380 TO 0.8446
0.9448 TO 0.9027
0.9027 TO 0.9608
0.8608 TO 0.9688
0.9689 TO 0.9770
0.8770 TO 0.8981
0.8951 TO 0.9932
0.9832 TO 1.0013
1.8813 TO 1.0094
1.0094 TO 1.0375
1.0075 TO 1.0298
1.8256 TO 3.0337
1.0337 TO 1.0418
1.0418 TO 1.04988
1.8499 TO 1.0080
1.0080 TO 1.0883
1.0681 TO 1.0742
1.8742 TO 1.0823
1.0823 TO 1.0904
1.0804 TO 1.0980
1.0980 TO 1.1086

0.9284 TO 0.9360
0.9380 TO 0.9446
0.9446 TO 0.9027
0.9027 TO 0.9608
0.9608 TO 0.9889
0.9889 TO 0.9770
0.9770 TO 0.9851
0.9800 TO 0.9932
0.9932 TO 1.0013
1.0013 TO 1.0094
1.0094 TO 1.0170
1.0375 TO 1.0208
1.0258 TO 1.0337
1.0337 TO 0.0418
1.0418 TO 1.0499
1.0499 TO 1.0080
1.0080 TO 1.0663
1.0661 TO 1.0742
1.0742 TO 1.0823
1.0823 TO 1.0804
1.0004 TO 1.0980
1.0080 TO 1.10866

FRQUNY*O*GNRAIOS 10*O*0

FRQENYFR*EERTOS*0*T 0

CONGRATULATIONS! YOU RAVE SUCCESSFUILLY TRAVERSED THE PERILOUS PATO TNROUGN NERO V IN 78.48768 MINUTES

0
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Revision 44. 6.6.6 TRIGA Fuel Cluster Rods

This section contains abbreviated output files from the most reactive nonpoisoned and poisoned

basket configurations for TRIGA fuel cluster rods as determined in Section 6.4.6. Also included

are maximum 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

S
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Figure 6.6.6-1 TRIGA Fuel Cluster Rods - Base Fuel Configuration - Nonpoisoned 0
Basket

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37)
NODULE CsAS29 WILL SE CALLED

TRIGA - FREE. FLOOD CANISTER
27GROUPNDF4 INFOOMMEDIUM
'FUEL
U-2ID5 5 .5 2.3348E-04 END
0-239 1 0.0 1.6469E-05 END
ZR 5 0.0 5.4439E-03 END
H 5 0.0 8.5589E-03 END
020 5 0.8402 293.0 END
'CLAD, BASKET, AND CASK
15304 2 1.0 293.0 END
'CANISTER INTERNAL MODERATOR
R20 3 1.0 291.0 END
'ZIRCONIUM ROD
ZR 4 1.0 293.0 END
'GRAPHITE REFLETOR
C 5 1.0 293.0 END

'LEAD SHIELD
PB 6 1.0 293.0 END
'NEUTRON SHIELD
R20 7 1E-20 293.0 END
'CASK EXTERNAL MATERIAL
H20 8 SE-2D 293.0 END
'END FITTING FOR FUEL ELEMENT
SS304 9 0.337137 293.0 END
H20 9 CE-3D 293.0 END
'SECOND FUEL MATERIAL FOR UN-CANISTERED

U-235 SD 0.D 9.052980E-4 END
U-236 50 0.0 3.849480E-4 END
ZR 10 0.0 3.446510E-2 END
H 19 S.D 5.514420E-2 END
'SECOND END-FITTING MATERIAL FOR UN-CANISTERED FUEL
00304 II 0.337137 293.0 END
H20 I1 IE-20 293.0 END
'CASK INTERIOR MODERATOR MATERIAL
820 12 1.0K-3D 293.0 END
'NEUTRON ABSORBER PLATE WITH BORON
FE 53 DEN=7.76 0.6717 293.0 END ,C 1 DN=.760.00 29.0EB
SI 53 DEN=7.76 0.0033 293.0 END0
MN 53 DEN=7.76 0.0060 293.0 END
pN 13 DEN-7.76 0.00601 293.0 END

CR 53 DEN=7.76 0.1949 293.0 END
NI 13 DEN=7.76 0.1233 293.0 END
B-ID 53 DEN=7.76 0.0073 293.0 END
B-Si 53 DEN=7.76 0.00073 293.0 END

N 53 018-7.76 0.0017 293.0 RHO
'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
0I 14 DEN=7.76 0.0033 293.0 END
MN 14 DEN=7.76 0.0060 293.0 RHO

p 54 DEN=7.75 0.0001 293.0 END
CR 54 DEN=7.76 0.1049 293.0 END
NI 14 DEN-7.70 0.1233 293.0 END
N 14 DEN=7.76 0.0017 293.0 END
'FUEL FOR RODS
0-235 21 0.0 1.46137E-03 END
0-238 21 0.0 1.03069E-04 END
ZR 21 0.0 3.40696E-O2 END
B 21 0.0 5.35639E-02 END
'CLAD INCOLOT

NI 22 0 0.020516 RHO

FE 22 0 0.033820 END
CR 22 0 0.021151 END
C 22 0 9.000399 180
MN 22 0 0.001306 END
S 22 0 0.000022 END
0I 22 0 0.001703 END

CU 22 0 0.000160 END
AL 22 0 0.000266 END
TI 22 5 0.000190 END
'CASK INTERNAL MODERATOR
820 21 1.01-SD 293.0 END
'LEAD SHIELD
PB 26 1.0 293.0 END
'NEUTRON SHIELD
820 27 CE-SO 293.0 END
'CASK EXTERNAL MATERIAL
020 29 SE-SO 293.0 END
'END FITTING FOR FUEL ELEMENT
00304 30 .4968 293.0 END
020 29 DEN=.5031 1.OE-20 203.0 181

SBASKET, AND CASK NEED TO LOOK AT HON THIS IS USED
'AL FUEL HOLDER

AL 30 5.0 293.0 ENDa
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END COMP
MORE DATA
REO=21 CYLINDER 0.6477 DAN4(21(=.38879
END MDRE
TRIGA - PREF. FLOOD CANISTER
READ PARER• TME=170.0 GEN=203 NPU=510 EUN=YES PLT=ND
TBA-2.0 END PAEAN

READ GEOM
UNIT 1
COM= 'TRIGA FUEL (SMEARED)'
CYLINDER 1 1 3.9623 60.959 0.001
UNIT 5
CDO4='3.38 in Width / 0.26 in Thickness DIVIDER CENTER ITACE (SEAILED)'
CUROID 2 1 2P4.2672 0.7112 0.0 +74.29 -8.255
UNIT 8
COI4='3.39 in Width / 0.24 in Thicknesn DIVIDER DUTSIDE ITACE (SEALED)'
CURDID 2 1 2P4.2672 1.6096 0.0 +74.29 -9.255
UNIT 7
COM= 'SEALED CANISTER'
CYLINDER 2 1 3.9624 +60.96 0.0
HOLE 1 0.0 0.0 0.0
CYLINDER 2 3 4.2275 +63.59 -1.27
CYLINDER 12 1 4.1279 +74.29 -9.255
UNIT 10
CDM='TRIGA ELEMENTS IN Top of 3.39 in x 3.30 in OPENING (SEALED)'
CUBDID 12 1 224.2872 2P4.2672 +74.29 -9.299
ROLE 7 0.0 0.1397 0.0
UNIT 11
COOP='TRIGA ELEMENTS IN Bottom of 3.38 in xc 3.38 in OPENING (SEALED)'
CUROID 12 1 2P4.2872 2P4.2672 t74.29 -9.259
HOLE 7 0.0 -0.1397 0.0
UNIT 12
COM='TRIGA ELEMENTS IN Hottom Right of 3.38 in a 3.38 in OPENING (SEALED)'
1DEC10 12 1 2P4.2672 294.2872 +74.29 -9.2055
ROLE 7 +0.1397 -0.1397 0.0
UNIT 13
COM='TRIGA ELEMENTS IN Top Right of 3.39 in a 3.38 in OPENING (SEALED)'
1DEC10 12 1 2P4.2672 2P4.2672 +74.29 -8.255
ROLE 7 +0.1397 +0.1397 0.0
UNIT 14
CDM='TRIGA ELEMENTS IN Bottom Left of 3.38 in a 3.38 in OPENING (SEALED)'
1U9010 12 1 2P4.2872 224.2873 +74.39 -8.255
HOLE 7 -0.1397 -0.1397 0.1

UNIT 15
COM='TRIOA ELEMENTS IN Top Left of 3.38 in x 3.39 in OPENING (SEALED)'
1U80ID 12 1 2P4.2872 2P4.2872 +74.29 -8.255
HOLE 7 -0.1397 +0.1397 0.0
UNIT 18
COM='TRIGA BASRET 3.38 in a 3.39 in CENTER OPENING (SEALED)'
CUROID 12 1 2P4.2672 2P4.2672 +74.39 -9.255
UNIT 17
1DM-='HORIZONTAL X-N POISON SHEET + HATER'
1U5011 13 1 2P3.0227 0.3175 0.0 +73.03 -6.905
1U901D 14 1 224.1402 0.3175 0.1 +73.02 -6.985
1U0010 12 3 2P4.2872 0.3175 0.0 +74.29 -8.255
UNIT 19

COM='HORIOONTAL N-N POISON IHEET + HATER'
108000 13 1 223.8227 0.3175 0.0 2P34.183
109000 14 1 2P4.1402 0.3175 0.0 2P34.183
1U8010 12 1 224.2872 0.3175 0.0 2238.703
UNIT 20
CON-'CENTER COLUMN OF THREE OPENINGS a! 0.28 in plate (SEALED)'
ARRAY 1 -4.2672 -13.5125 -8.355
REPLICATE 2 1 4R0.7112 2R0.0 1
UNIT 21
1COM-LEFT OUTSIDE COLUM•N OF TWO OPENINGS w/ 0.13 in plate (SEALED)'
ARRAY 2 -4.2872 -8.8392 -0.255
REPLICATE 2 1 0.0 0.3048 2R0.3048 2R0.0 1
UNIT 22
1COM-RIlET OUTSIDE COLUMN OF TED OPENINGS w/I 0.12 in plato (SEALED)'
ARRAY 3 -4.2872 -8.8392 -9.255
REPLICATE 2 1 0.3049 0.0 200.3048 2R0.0 1
UNIT 30
COW-='NAG-LET TRIGA SASRET (SEALED)'
CYLINDER 12 1 17.1 +74.29 -8.255
HOLE 20 0.0 0.0 0.0
NOtE 21 -9.2457 0.1 0.0
HOLE 22 +9.2457 0.0 0.0
CYLINDER 2 1 18.9103 +74.83 -8.890
CYLINDER 8 1 33.4845 +74.93 -8.890
CYLINDER 2 1 36.5180 +-74.93 -8.890
CYLINDER 7 1 49.2227 +74.93 -8.850
CYLINDER 2 1 49.8221 +74.93 -8.890
CUROID 9 1 4P121.92 +74.93 -9.890
UNIT 40

COM-TETRIA FUEL ELEMENT'
CYLINDER 201I 0.5477 2227.94
CYLINDER 22 1 0.58934 2227.04
CYLINDER 29 1 0.689834 43.48 -33.04
UNIT 42
CORE='HORIDONTAL S-S POISON SHEET + HATER'
CUBOID 13 1 223.8227 0.3175 0.0 39.38 -28.84
100000 14 1 2P4.1402 0.3175 0.0 39.39 -28.94
10B0I0 23 1 224.2872 0.3175 0.0 43.49 -33.04
lNIT 41
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CON-='DIVIDER CENTER STACK'
CUBOID 2 1 2P4.2872 0.7112 0.8 43.48 -33.04
UNIT 46
C0OM-'DIVIDER OUTSIDE STACK'
CUBOID 2 1 2P4.2872 0.6098 0.0 43.48 -33.04
UNIT 410
C0OM='TRIGA FUEL ELEMENTS IN AL TUBE, CENTERED'
CYLINDER 23 1 0.80518 43.48 -33.04
HOLE 41 0.0 0.0 0.0
CYLINDER 30 1 0.9525 43.48 -33.04
UNIT 411
COM='TRIGA FUEL ELEMENTS IN AL TUNE, RIGHT'
CYLINDER 23 1 0.80018 43.48 -33.04
HOLE 43 0.1187 0.0 0.0
CYLINDER 30 1 0.8520 43.48 -33.04
UNIT 412
COM='TRIGA FUEL ELEMENTS IN AL TUNE, LEFT'
CYLINDER 23 1 0.80818 43.48 -33.04
HOLE 41 -0.1317 0.8 0.0
CYLINDER 30 1 0.9525 43.48 -33.04
UNIT 413
COM= 'TRIGA FUEL ELEMENTS IN AL TUBE, TOP'
CYLINDER 23 1 0.80518 43.48 -33.04
HOLE 41 0.0 0.1187 0.0
CYLINDER 30 1 0.8828 43.48 -33.04
UNIT 414
COM-='TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM'
CYLINDER 23 1 0.80518 43.48 -33.04
HOLE 41 0.0 -0.1187 0.0

CYLINDER 30 1 0.8028 43.48 -33.04
UNIT 415
COM='TRIGA FUEL ELEMENTS IN AL TUNE, TOP RIGHT'
CYLINDER 23 1 0.80518 43.48 -33.04
HOLE 41 0.0826 0.0828 0.0
CYLINDER 30 1 0.8525 43.48 -33.04
UNIT 418
COM-'TRIGA FUEL ELEMENTS IN AL TUBE, TOP LEFT'
CYLINDER 23 1 0.80518 43.48 -33.04
HOLE 41 -0.0826 0.0828 0.0
CYLINDER 30 1 8.95250 43.48 -33.04
UNIT 417
COM='TRIGA FUEL ELEMENTS IN A-L TUBE, BOTTOM RIGHT'
CYLINDER 23 1 0.80818 43.48 -33.04
HOLE 41 0.0828 -0.8826 0.0
CYLINDER 30 1 9.90250 43.48 -33.04
UNIT 418
COMW"TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT'
CYLINDER 23 1 0.80518 43.48 -33.04
HOLE 41 -8.0826 -0.0828 0.0
CYLINDER 30 1 0.95250 43.48 -33.04

UNIT 420
CON-='AL TUBES HITH TRIGA FUEL, IN FUEL INSERT, CENTER OPENING'
CUBOOD 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8578 -2.8578 0
HOLE 413 -0.0525 -2.8578 0
HOLE 413 0.9525 -2.8578 0
BOLE 418 2.8578 -2.8576 0
BOLE 411 -2.8076 -0.8525 0
HOLE 415 -0.9525 -0.9525 0
BOLE 418 0.0525 -0.9525 0
BOLE 412 2.8576 -0.9525 0
BOLE 411 -2.8578 0.8525 0
BOLE 417 -0.9825 8.9525 0
BOLE 418 0.9525 0.8525 0
BOLE 412 2.8578 0.9525 0
BOLE 417 -2.8576 2.8576 0
HOLE 414 -0.8525 2.8576 0
BOLE 414 0.8525 2.8578 0
BOLE 418 2.8578 2.8578 0
CUBOOD 23 1 4P4.1528 43.48 -33.04

SCHECK 4.1 CM ****A *************
UNIT 421
COM= 'AL TUBES HOTH TROGA FUEL, ON FUEL INSERT, BOTTOM OPENING'
CUBOID 23 1 454.1520 43.48 -33.04
HOLE 415 -2.8578 -2.8576 0
HOLE 413 -0.9525 -2.8578 0
HOLE 413 0.9525 -2.8576 0
HOLE 418 2.8578 -2.8576 00

HOLE 411 -2.8576 -0.8525 0
HOLE 415 -0.9525 -0.9525 0
HOLE 416 0.9525 -0.9528 0
HOLE 412 2.8576 -0.9525 0
HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9528 0.8825 0
HOLE 418 0.9525 0.9525 0
BOLE 412 2.8578 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 418 2.8578 2.8576 0
CUBOID 23 1 454.1528 43.48 -33.04

SCHECK 4.1 C*IAB**E÷****t ********
UNIT 422
1DM-='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP OPENING'
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CUBOI
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

10 23 1 484.1029 43.48 -33.04
415 -2.8576 -2.8576

403
413
416
411
415
416
412
411
417
418
412
417
414
414
418

-0.8525 -2.8576
0.9525 -2.8576
2.8576 -2.8576

-2.8575 -0.9521
-0.9525 -0.8525

0.9525 -0.9525
2.8578 -0.8525

-2.8576 0.9525
-0.9525 0.8525

0.9025 0.9520
2.8578 0.9525

-2.8578 2.8576
-0.5525 2.8576

0.9525 2.5576
2.0578 2.8576

0
0
0
0

0
0
0

0
0

CUBOID 23 1 484.1529 43.48 -33.04
'CHECK 4.1 C14 ABOVE *********** *

UHIT 423

COH='AL
CUBOID0
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

TUBES BOTH TRIGA FUEL, OH FUEL INSERT,
23 1 484.1529 43.48 -33.04

415 -2.8576 -2.8576 0
433 -0.9525 -2.8576 0
413 0.9525 -2.8576 0
416 2.8576 -2.8576 0
411 -2.8576 -0.9525 0
415 -0.9525 -0.9525 0
416 0.8525 -0.9525 0
412 2.8576 -0.9525 0
411 -2.8576 0.9525 0
417 -0.9525 0.9525 0
418 0.9525 0.9525 0
412 2.0576 0.9525 0
417 -2.6576 2.8576 0
414 -0.9525 2.8576 0
414 0.9525 2.8576 0
418 2.8575 2.0576 0

BOTTOM LEFT OPEHIHG'

TOP LEFT OFENIHG'

CUBOID 23 1 4P4.1529 43.48 -33.04
SCHECK 4.1 CIA ABOVE ************

UNIT 424
COM= 'AL TUBES HOTH TROGA FUEL, OH FUEL INSERT,
105000 23 1 484.1529 43.49 -33.04

HOLE
HOLE
HOLE
HOLE
BOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
BOLE
HOLE
HOLE
HOLE
CU5000

'CHOCK
UNIT 425
CO4= 'AL
CUBOITD
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
CUGBOID0

'CHECK
UNIT 426
1OM= 'AL
CUBOID
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
BOLE
HOLE

415 -2.8576 -2.8576
413 -0.9525 -2.0576
413 0.9525 -2.8576
416 2.8578 -2.8076
411 -2.8576 -0.9525
415 -8.9525 -0.9525
418 0.9525 -0.9020
412 2.8576 -0.9520
411 -2.8578 0.9525
417 -0.9525 0.9525 0
418 0.0528 0.9525 0
412 2.8578 0.9525
417 -2.8570 2.9078
474 -0.9525 2.8578
414 0.9525 2.8576
418 2.0578 2.9076

23 1 404.1529 43.40 -33.04
4.1 CM AS**OV ************

0
0
0
0

73BE0 W0TH TRIGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING'
23 1 484.1529 43.40 -33.04

415
413
413
415

411
415
419
412
411
417
418
412
417
414
414
418

-2.8078 -2.9578
-0.9525 -2.9578

0.0525 -2.0578
2.8578 -2.0078

-2.0576 -0.9528
-0.9525 -0.0825

0.9525 -0.9525
2.9578 -0.8828

-2.8576 0.9525
-0.9525 0.9520

0.9525 0.0525
2.8576 0.9825

-2.8576 2.8576
-0.5525 2.8576

8.9525 2.8576
2.8576 2.0578

0

0
0

0
0
0

0
0
0
0

0
0

23 1 404.1529 43.40 -33.04
4.1 1C4 A**BOVE **********

TUBES MOTH TRIGA FUEL, IN FUEL IHSERT,
23 1 404.1529 43.48 -33.04

415 -2.8578 -2.0576 0
413 -0.9525 -2.9576 0
413 0.9525 -2.8575 0
415 2.9578 -2.5576 0
411 -2.9575 -0.9525 0
415 -0.9525 -0.5525 0
410 0.9525 -0.0525 0
412 2.8575 -0.95525 0
411 -2.8576 0.5525 0
417 -0.0525 0.9525 0

TOP RIGHT OPENING'
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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 418 2.8576 2.8578 0
000000 23 1 424.1529 43.48 -33.04
UNIT 435
CO4= 'FUEL IHSERT OH, CENTER OPENIHG'
000000 23 1 424.2672 43.48 -33.04
UHIT 431
00O4= FUEL IHSERT OH, BOTTOM OPEHIHG'
000030 23 1 424.2872 43.48 -33.04
HOLE 421 0.5 -5.1143 0.0
UHIT 432
C0O4= FUEL IHSERT OH, TOP OPEHIHG'
CU0010 23 1 424.2872 43.48 -33.04
HOLE 422 5.0 0.1143 0.5

UHIT 433
0004= FUEL IHSERT OH, BOTTOM LEFT OPENIHG'
000020 23 1 424.2672 43.48 -33.04
HOLE 423 -0.1143 -0.1143 0.0
UHIT 434
CO4= 'FUEL HINERT OH, TOP LEFT OPEHING'
000000 23 1 424.2872 43.48 -33.04
HOLE 424 -5.1143 5.1143 0.0
UNIT 435
CO4= 'FUEL IHSERT OH, SOTOM RIGHT OPEHIHG'
00001D 23 1 424.3872 43.48 -33.04
HOLE 425 0.1143 -0.1143 0.0
UHIT 436
00OM='FUEL IHSERT OH, TOP RIGHT OPENIHG'
0U0010 23 1 424.2672 43.48 -33.04
HOLE 428 0.1143 0.1143 0.0
UNIT 440
COM4='CEHTER COLUM4N OF THREE OPEHIHGS'
ARRAY 41 -4.2672 -13.5128 -33.04
REPLICATE 2 1 4R0.7112 2R0.S 1
UNIT 441
COM4='LEFT OUTSIDE COLUMN OF THO OPEHIHGS'
ARRAY 42 -4.2872 -8.8302 -33.04
REPLICATE 2 1 0.0 0.3458 2R0.3458 2R0.0 1
UNIT 442
COM='RIGHT OUTSIDE COLUMN OF TWO OPEHIHGS'
ARRAy 43 -4.2672 -8.8302 -33.04
REPLICATE 2 1 0.3408 0.0 2R0.3408 2R0.0 1
UNIT 4500
0004='28 TRIRA FUEL ELEMENTS IN EACH LWT BASKET'
CYLINDER 23 1 17.1500 43.485 -33.045
HOLE 440 0.0 0.0 0.0
HOLE 441 -0.2457 0.0 0.0
HOLE 442 +0.2457 0.1 0.0
CYLINDER 2 1 18.0103 43.485 -33.045
CYLINDER 26 1 33.4845 43.485 -33.045
CYLINDER 2 1 36.5188 43.485 -33.045
CYLINDER 27 5 40.2227 43.485 -33.045
CYLINDER 2 1 40.8221 43.485 -33.040
00001D 28 1 42121.92 43.485 -33.045
UNIT 800

004= 'SIMPLIFIED LID STRUCTURE HAC-LWT'
CYLINDER 2 1 36.5188 2214.1351
CYLINDER 8 3 40.8221 2214.1351
0U8010 8 1 42121.92 2214.13351
UNIT 81
0004='SIMPLIFIED CASE BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 1 26.3525 223.81
CYLINDER 2 1 36.6188 +13.97 -12.7
CYLINDER 8 1 40.8221 +13.07 -32.7
000010 8 1 42121.02 +13.97 -12.7
GLOBAL UNIT 82
004= 'ITACE OF 5 BASEETS IN CASE'
ARRAY 21 -121.02 -121.02 -221.3
END GEOM
READ ARRAY
ARA=1 NO.0=1 NUY=5 HUZ=1 FILL 10 5 16 5 11 END FILL
ARA=2 01UX=1 NUY=3 HUS=1 FILL 13 6 12 END FILL
ANA=3 NUX=1 NUY=3 NUZ=1 FILL 15 6 14 END FILL
ARA=41 NUX=1 NUY=5 NUZ=1 FILL 432 45 430 45 431 END FILL
ARA-42 NUX=1 NUY=3 NUZ=1 FILL 436 46 435 END FILL
ANA=43 NUX=1 NUY=3 HUZ=1 FILL 434 46 433 END FILL
ARA=20 NUX1I NUY=1 NUS=7 FILL 81 30 3R4S0 30 80 END FILL
END ARRAY
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL= 'E-Y PLOT OF CASE (CANISTER ELEVATION)'
SCR=YES PIC=MAT LPI=1G
UA04=1.0 VDN=-1.0 NAXC=800
XUL=-5S.5 YUL-50.0 OUL=149.352
XLR-50.0 YLR--50.S OLR=I49.352 END
TTL= 'X-Y PLOT OF BASEST (CANISTER ELEVATION)'
OCR=YEO PIC=MAT LPI-10
UAX5=1.0 VDN=-1.0 NAX-800
XUL=-17.2 YUL-I7.2 OUL=140.302
XLR=17.2 YLR=-17.l OLR=149.352 END
TTL-='E-Y PLOT OF BASEST (CAVITY MID PLANE)'
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SCR=YES PIC=MAT LPI=1O
UAX=1.0 VDN=-.I. NAX=800
XUL=-17.2 YUL=17.2 ZUL=O.D
XLR=17.D YLR=-17.2 ZLR=S.O END
TTL= 'X-Y PLOT OF CENTER OPENING (CANISTER ELEVATION)'
DCR=YES PIC=MAT LPI=I0
UAX=I.D VDN=-1.O NAX=800
XUL='-7.O YUL=7.0 ZUL=149.352
XLR=7.0 YLR=-7.O ZLR=149.3S2 END
TTL= 'X-I PLOT OF PERIPNERAL OPENING (CANISTER ELEVATION)'
ICR-YES PIC=MAT LPI=1O
UAM=I.0 VDN=-l.0 KRX=S0O

XUL=-7.0 YUL=1B.O ZUL=149.3S2
XLR=7.O YLRW4.O ZLR-149.352 END
TTL= 'Y-Z PLOT OF BASKET (CENTER OF FUEL ELEMENTS,CANISTER ELEVATION)'

SCR=YES PIC=MAT LPI-1O
VAX=.I. WDN=-I.0 NAX=BO0

XUL=2.12 YUL=-I4.O ZUL=IS6.69
XLR=2.12 YLR--4.5 ZLR=I12.014 END
TTL='Y-Z PLOT OF BASKET (CASE)'
SCR=YES PIG-MAT LPI=I0
VAX=LO0 WDN=-I.D NAX=800
XUL-2.12 YUL=-51 ZUL=220.O
XLR=2.12 YLR=+51 SLN=-220.O
END PLOT
END DATA

SECONDARY MODULE 000008 NAB BEEN CALLED.

MODULE 000008 IS FINISNED. COMPLETION CODE S. CPU TIME USED 1.38 )SECONDS).

SECONDARY MODULE 000002 NAG BEEN CALLED.

MODULE 000002 IS FINISNED. COMPLETION CODE S. CPU TIME USED 15.38 (SECONDS).

SECONDARy MODULE 000009 NAG BEEN CALLED.

NODULE 000009 IS FINISNED. COMPLETION CODE 0. CPU TIME USED 309.67 (SECONDS).

NODULE CSAS2S II FINISNED. COMPLETION CODE 0. CPU TIME USED 327.SS )SECONDS).
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CCCCCCCCCCC 00000000000
CCCCCCCCCCCCC 0000000000000
CC CC 00 0S
CC 00
CC 0S
CC 002000000000
CC 200000000000
CC 00
CC 00
CC CC 00 0S
CCCCCCCCCCCCC 0000000000000

CCCCCCCCCCC 00000000020

00000000000 CCCCCCCCCCC
0000000000000 CCCCCCCCCCCCC
00 00 CC CC
SS CC
00 CC
000000000000 CC

000000000000 CC
00 CC
00 CC

SS 00 CC CC
0020000000000 CCCCCCCCCCCCC
00000000000 CCCCCCCCCCC

0000000 11
000000000 iii

00 00 1111
00 00 3I
00 00 21
00 00 13
00 00 ii
00 00 1I
00 00 13

00 00 13
000000000 11111111
0000000 11111111

01 0006600666666
I1i 60666660066666

1111 66
01 66
1i 66
11 666666666666
1i 66660666666066
Ii 66 066
11 66 66
II 66 66

310111ii 66660666666666
3111i1113 66666666666

August 2015

AAAAAAAAA 00000000000
AAAAA.0AAAAAA 0000000000000

AA AA 00 SS
AA AA 00
AA AA 00
AAAAAAAAAAAAA 000000000000
AAAAA..AAAAAAA 000000000000
AA AA SS
AA AA SS
AA AA 00 00
AA AA 0000000000000
AA AA 00000000000

SASASASA A LL
AASAASAAAAA LL

AA AA IL
AA AA IL
AA AS LL
ASASAAAAAAAAA LL
AAAAAAAAAAASAA LI
AA AA LL
AA AA LL
AS AA II
AA AA ILLILLLLIL
AA AA IILIILLLLIL

,/i 0000000
// 000000000

// 00 00
// 00 00

// 00 00

// 000000000
// 0000000

33333333333
3333333333333

:: 33 33
::: 33
::: 33

333
333

::: 33
:::. 33
*: 33 33

3333333333333
33333333333

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

ERREREE 666EEEEEE
666E EEREEEEEEE
RE
EE
EE

ERRE EEEEEE
66666E666
66
EE
EE
EE6666EEEEEEEE6
EEEEEEEE666666

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

0090005005055

05

055000000

55
0055

055000005
005000055555

'I
II

II

I-
II

PPPPPPPPPPPP CCCCCCCCCCC
PPPPPPPPPPPPP CCCCCCCCCCCCC
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

// 99999999990 999009999099
// 9999999999999 9999999999999

// 99 99 99 99
// 99 99 99 99
/ 99 99 99 99

9999999999999 99909999999999
999999999999 9999099996999

99 99
99 99
99 99

9999999999999 99909909999909
999999999999 9990909999999

0000000 33333333333
000000000 3333333333333

00 00 33 33
00 00 33
00 00 33
00 00 333
00 00 333
00 00 33
00 00 33

00 00 33 33
000000000 3333333333333
0000000 33333333333

0
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SSSSSSSSSS33

SS3 353E 3 SS
33S S
SS
35SSSSS
SSSSSSS 35SS S

3553335
33

33 S
33SSSS 33S
333333353333

CC CCCC CCCC C
CCCC CCCCCC CC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCC CC CCCC CC

CCCCCCCCCCC

AAAAAAA

AA AA

AA AA
AA AA

AA AA
AA AA
AA AA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLBLLLLLLLLLLL
LLLLLLLLLLLLL

SEE EEEEEEE EEE
EEEEEEEEEEEEE
EE
EE
EE
ERSEREEREEE
SEEEERRBEEEE
EE
BE

ER

EREEEEEEEEEEE
EEREEEEEEEEEEE

P PP PP PP PP PP P
PPPPPPPPpPPPPP
PP PP
PP PP
pp pp

- - PPPPPPPPPPPPP
- - PPPPPPPPPPPP

PP
PP
PP
PP
PP

CCCCCCCCCCC
CCC CCCC CCCCC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC
C CCC CC CCC CCC C

CCC CCCCC CC C

***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3 **

***** PROGRAM: CSAS***

*** CREATION DATE: 33/08/96***

***** VOLUME: ENS **

***** LIBRARy: G:\SCARE43\WIN_NT\EXE***

*** PRODUCTION CODE: CSAS***

***** VERSION: 3.1***

***** JOSNAME: SCALE-PC***

*** DATE OF EXECUTION: 31/34/99***

*** TIME OF EXECUTION: 36:37:033**
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*** PROBLEM GEOMETRY***

**** INFINITE HOMOGENEOUS MEDIUM ***

PIFUEL 1 MIXTURE NO. OF TRE INFINITE HOMOGENEOUS MEDIUM

*** SPECIAL PARAMETERS***

ISN B ORDER OF ANGULAR QUADRATURE
JIM 2I INNER ITERATION MAXIMUM
1CM 25 OUTER ITERATION MAXIMUM
5SF 1.00000E+-00 SIZE FACTOR FOR SPATIAL NEON
EPS 1.S0000E-04 OVERALL PROBLEM CONVERGENCE
FTC 1.GGII0E-04 SCALAR FLUX CONVERGENCE
GEL 142B89E+0B0 BUCKLING FACTOR
TUB 0 THERMAL UPICATTER SCALING
GAL FINE BALANCE TABLE PRINT FLAG
Dy S.00000E+GG BUCKLING NEIGNT
DZ 0.0000GE+00 BUCKLING OEPTN
IPN B DIFFUSION COEFFICIENT OPTION
GNU 0 LOGICAL UNIT NUMBER TO READ FLUX GUESS

FWR -1 LOGICAL UNIT NUMBER TO WRITE FLUX GUESS
MSH 2001 NUMBER OF INTERVALS FOR RES. INTGRTNS
MLV 2 MAX LVALUE FOR RES. INTORTNS
ABS 0 LOGICAL UNIT NUMBER TO WRITE ARISN LIB
RES 21 MIXTURE WITH SPECIAL RESONANCE CORRECTION

* CYLINDER GEOMETRY FOR SPECIAL RESONANCE CORRECTION
* 6.47750E-G1 DIMENSION (LBAR) FOR SPECIAL RESONANCE CORRECTION

DANCOFF FACTOR SPECIFICATION
MIXTURE FACTOR

21 0.18070
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*** ~TRIGA - PREF. FLOOD CANISITER**

~~~~* * *** * * * **** **** DATA LIBRARY INFORMATION ***** *

** UNIT VOLUME **
** NUMIBER DATA SET RAME NANE UNIT FUNCTION**

**89 G:\scale43\DATALIB\FTD9FII1 STANDARD COMPOSITION LIBRARy *

**82 G:\scale43\DATAIBS\FT82F001 CR011 SECTION LIBRARy *

**11 D:\projects\triga\nmev\moddensk\fixu_8_ala\FT SNORT CROSS SECTION LIBRARY **

HI 9 D:\projects\trigakmevkmoddenskkfixu 8_ala\FT INPUT DATA DIRECT ACCESS**

** * STANDARD COMPOSITION LIBRARY DATA**

*** UNIT NUMBER : 89 *

*** ~DATASET NAME :G:\scale43\DATALIB\FT89F001BY

*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY**
* ** 837 STANDARD COMPOSITIONS, 490 NUCLIDES **

*** ~90 ELEMENTS WITW VARIABLE ISOTOPIC DISTRSUTIONS.**

*** ~CREATION DATE: 8/31/95**

*** ~CROSS SECTION LIBBART DATA *

*** UNIT NUMBER : 82 *

*** DATASET NINE : G:\scalel3\DATALIS\FT82FII1S*

*** LIBRARY TITLE: SCARE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY**

*** ~BASED ON ENDF-B VERSION 4 DATA *
***COMPILED FOR NRC 1/27/59 *

***L.M.PETRIE - ORNL**

I.... ID'S WERE USED BEFORE READING REND V DATA ....

..... I ID'S WERE USED READING THE RIND V PARAMETER DATA ....

**************** DATA READING COMPLETED -***÷***+*

S.... SO'S WERE DIED PREPARING THE REND V INPUT DATA ....

I.... SO'S WERE USED LOADING THE REND V DATA ....

..... I ID'S WERE USED LOADING THE DATA ....

B.... ID'S MERE USED CHECRING THE REND V GEOMETRY DATA ....
*** RESTART DATA HAS BEEN WRITTEN ON UNIT 95* **

..... I SO'S WERE USED WRITING THE REND V - CIAS DATA ....

..... I ID'S WERE USED PROCESSING DIAl INPUT DATA ....

NAC International 6.6.6-11



NAC-LWT Cask SAR
Revision 44

KR KR EREEEEREEEEEE
KR KR ERERERREEEREE
KR KR REE
RR KR EE
RK KR EE
KRKKKKRRK KEEEREEEE
KKKKKKKR REEEREEEE
KR KR REE
KR KR ER
KR KR REE
KR KR RERERREEREREEE
KR KR ERERERRERREREE

SS090950009 CCCCCCCCCCC AAAAAAAAA
0SS0000900000 CCCCCCCCCCCCC AAAAAAAAAAA
SS 00 CC CC AA AA
SS CC AA AA
$6 CC AA AA
0000000S0000 CC AAAAAAAAAAAAA
0000000000S0 CC AAAAAAAAAAAAA

00 CC AA AA
00 CC AA AA

0S 00 CC CC AA AA
0090000000000 CCCCCCCCCCCCC AA AA
SS900000000 CCCCCCCCCCC AA AA

0000000 01 //
000000000 110 //

00 00 11ii //
09 00 Ii //
00 00 1i //
00 00 1i //
00 00 21 //
00 00 I1 1/
00 00 31 //

00 00 11 //
000000000 11111111 //
0000000 11111111 //

Ii 666666666666
012 6666666666666

1111 66 -:

01 66::
1i 66 :
I1 666666666666
I1 66606666660666
22 66 66 ::
1I 66 66 ::
11 66 66 ::

111112111 66666666669666
111i11i1 666669666966

August 2015

MN NN 00000000000
NNN NN 0000000000000
NMNN NN 00 00
NNMNN NN 00 00
NM NN NM 00 00
NN NN NMN 00 00

NM NN NM 00 00
NN NN MM 00 00
NM NN NN 00 00
NN NNMM 00 00
NN NNN O000000000000
NN MN 0000000O000

LL EEEREREREEEEE
LL REREEEEEREREEE
LL REE
LL REE
L REE
IL EEREREEEE
LL REEERREREE
LL ER
IL REE
IL ER
ILLLLLLLILLLL ERERREEREREEE
ILLLLLLLLILL EEEREEREREREEE

0000000 44
000000000 444

00 00 4444
00 00 44 44
00 00 44 44
00 00 44 44
00 00 44 44
00 00 444444444444
00 00 4444444444444

00 00 44
000000000 44

0000000 44

33333333333 7777777777777
3333333333333 777777777777
33 33 77 77

33 77
33 77

333 77
333 77

33 77
33 77

33 33 *77
3333333333333 77
33333333333 77

vv v
vv v

-- - w vv

vvvW

ppppppppppppP

PPPPPPPPP PP PP
PPPPPP PPP
pp p
pp p

-- - - -~~PPppppp
-- - - -~~PPpp ppp

PP

// 99999999999
// 9999999999999

// 99 99
// 99 99

// 99 99
// 9999999999999

// 9999699999999
// 99

// 99
// 99

// 99999099999999
// 999999999999

22222222222
2222222222222

:: 22 22
*:* 22
:: 22

22
22

-:: 22
*: 22

:: 22
2222222222222
2222222222222

0

CC CCCCC CCCC
CCC CC CCC CCC CC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCC CCCCCCCCC C

CCCCCCCCCCC

99999999999
9999999999999
99 99
99 99
99 99
9999999999999
999999999999

99
99
99

9999999999999
999999999999

ii
112

1i11
12
11
II
1I
12
12
12

11011121
1i11iii1

S
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SSSSSESSS5 5S

S 55SS RS S S
SS S

SS
SSSSSSS SS551S
SSSSSSSSSISS

SR
SR

SS SR
ERSSERRSSSSSSSS

SSSES SSE555S

CC CCCCCCC CC
CCC CCCCCCCCC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

AAAAA LL EREEEEEREEEEE
ARARRRR LL EEEEREEEEEEEEE

AR AR LL ER
AR AA LL EE
AR AR LL RE
AAAAAAR LL EREEEEEEE
AAAARRA LL EEEEEIEEE
AR AR LL RE
AR AA LL EE
AA AR LL ER
AR AR LLLLLLLLLLLLL EEEEEEREEEREE
AR AR LLLLLLLLLLLLL EREEEEEREREEEE

PPPPPPPPPPPP CCCCCCCCCCC
PPPPPPPPPPPPP CCCCCCCCCCCCC
PP PP CC CC
PP PP CC
PP PP CC
PFPPPPPFPPPPPP CC
PFPPPPPPPPPPP CC
PP CC
PP CC
PP CC CC
PP CCCCCCCCCCCCC
PP CCCCCCCCCCC

PROGRA-M VERIFICATION INFORMATION

****• ~CODE SYSTEM: SCALE-PC VERSION: 4.3 **

***** PROGRAM: 000009***

*** CREATION DATE: R3/RR/96RE•

***** VOLUME: ENO **

***** LIBRARY: O:\SCALE43\NIN_NT\EXER**

PRODUCTION CODE: KENOVA

VERSION: 3.1

***** ~JONNAMER: SCALE-PC***

*** DATE OP EXECUTION: 01/04/99** *

*** TIME OP EXECUTION: 16:37:21***
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*** ~TRIGA - PREF. FLOOD CANISTER *

** -*** NUNERIC PARAM4ETERS *******

**TME MAXIMUM PROBLEM TIME (MIN) 170.00 *

•*TBA TIME PER GENERATION (MIN) 2.00 *

* ** GEN NUMBER OF GENERATIONS 203 *

* ** NPG SOMBER PER GENERATION 555 * **

** 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 525**

*** XNB EXTRA POSITIONS IN NEUTRON BANK 0 * *

**NFB FISSION BANK SIZE 500 *

* ** XFB EXTRA POSITIONS IN FISSION BANK 0 ** *

**MTA DEFAULT VALLUE OF WEIGHT AVERAGE 0.5000 *

**WTH WEIGHT BOOM FOR SPLITTING 3.0000**

**WTL WEIGHT LOW FOR RUSSIALN ROULETTE 0.33133

E* ND STARTING RANDOM NUMBER BB827100001 * **

**5NB NUMBER OF D.A. BLOCKS ON UNIT B 200 **

* ** NL8 LENGTH OF D.A. BLOCKS ON OMIT B 512**

-*** ADJ MODE OF CALCULATION FORWARD * *

* ** INPUT DATA WRITTEN ON RESTART OMIT NO ** *

* -- BINARY DATA INTERFACE YES "**
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*** TRIGA - PREF. FLOOD CANISTER ***
*** ***
********************************************************************************************************************

****** LOGICAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

AMX

XSI

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 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 NUMBER

PRINT FISS PROD bIATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT !ILL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ]iNGLES & 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

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 COFACTOR M-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAy NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD •LATRIX BY ARRAY 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 ***

NO ***

YES ***

NO ***

NO ***

NO ***

NO ***

NO ***
***

NO ***

NO ***

NO ***

NO ***

NO ***

NO ***

NO **•

NO ***

NO ***

PA!•TER INPUT COMPLETED

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

*************** DATA HEADING COMPLETED ***************
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* ** TRIGA - PREF. FLOOD CANISTER**

*** **** ADDITIONAL INFORMATION **** * -

0
* ** NUMBER OF ENERGY GROUPS 27 USE LATTICE GEOM4ETRY YES *

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON RANK 2E

ENTRIES/NEUTRON IN THE FISSION SANK 19

NUMBER OF MIXTURES USED 15

NUMBER OF BIAS SDOS USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED S

TOTAL INPUT GEOMETTRY REGIONS 100

NUMBER OF GEOMETRY REGIONS USED 87

SLARGEST GEOMETRY UNIT NUMBER 450

LARGEST ARRAY NUMBER 43

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UNITS IN TNE GLOBAL Y DIR.

NUMBER OF UNITS IN TNE GLOBAL I DIR.

USE A GLOBAL REFLECTOR

USE NESTED NOLES

NUMBER OF BOLES

MAXIMUM NOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAy NESTING LEVEL

20

1

7

YES

YES

140

YES

7

2

*** +X BOUNDARy CONDITION MIR -X BOUNDARY CONDITION MIR ** *

*** *YBUDR ODTINMR - ONAR*ODTO I

* ** +Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR * *

* * ARRAY
* * NUMBER

** 10GOA

** 21

** 42

** 43

UNITS IN UNITS IN UNITS IN NESTING * *
X DIR. Y DIR. Z DIR. LEVEL **

1 5 1 2 **

I 3 1 2 **
0

2 **

2 **

2 **

..... I ID'S WENE USED LOADING THE DATA
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TRIGA - PREP. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITSMEDIA SIAN
HUM ID

UTILIZED ON THIS PROBLEM
REGION

UNIT

TRIGA FUEL (SMEABED)

1 CYLINDER 1 1 RADIUS = 3.9623 +1 = 60.959 -Z 1.OOOOOE-03 CENTERLINE IS AT X 0.00000 Y = 0.00000

UNIT 5 ...

3.36 IN MOUTH / 0.28 OH THICKNESS DIVIDER CENTER STACK (SEALED)

1 CUBOID 2 1 +X = 4.2672 -x = -4.2672 +T

UNIT

3.38 IN BOOTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK (SEALED)

1 CUBOID 2 1 tX = 4.2672 -X =-4.2672 +Y

0.71120

6 .. .

0.60960

-Y = 0.00000 +0 = 74.290 -Z = -8.2550

-Y = 0.00000 +Z0 74.290 -S = -8.2550

UNIT 7 ...

SEALED CANISTER

1 CYLINDER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

3 1 RADIUS

1 AT X

2 1 RADIUS

12 1 RADIUS

3.9624

0. 00000

4 .1275

4.1275

+Z0 60.960

Y = 0.00000

+Z = 63.500

+Z 74.290

-0

-Z

-z

0.0 0000

0.00000

-1.2700

-6.2550

CENTERLINE IS AT X

IS UNIT NUMBER

CENTERLINE IS AT X

CENTERLINE IS AT X

UNIT 10 ...

TRIGA ELEMENTS IN TOP OF 3.36 IN X 3.39 IN OPENING (SEALED)

1 100000 12 1 +X - 4.2672 -X = -4.2672 +Y - 4.2672 -Y = -4.2672

HOLE NUMBER 2 AT X = 0.00000 Y = 0.13970 Z = 0.00000 0S UNIT NUMBER

+Z

= 0.00000

0.00

= 0.00000

= 74.290

7

Y

Y

Y - 0.00000

= 0.00000

=0.00000

-O - -6.2550

UNIT 11 ...

TRIGA ELEMENTS IN BOTTOM OF 3.19 IN X 1.36 IN OPENING (SEALLED)

1 CUBOID 12 1 +X = 4.2672 -X = -4.2672 +Y - 4.2672

BOLE NUMBER 3 AT X = 0.00000 Y =-0.13970 0 = 0.00000
TRIGA - PREP. FLOOD CANISTER

-Y = -4.2672 +Z - 74.290

IS UNIT NUMBER 7

-O = -8.2550

MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 12 ...

TRIGA ELEM4ENTS IN BOTTOM RIGHT OF 3.39 IN K 3.39 IN OPENING (SEALED)

1 CUBOID 12 1 +X = 4.2672 -X = -4.2672 +Y = 4.2672

HOLE NUMBER 4 AT K = 0.13970 Y =-0.13970 0 0.00000

-Y = -4.2672 +0 = 74.290

IS UNIT NUMBER 7

-Z = -6.2550

UNIT 13 ...

TRIGA ELEMENTS IN TOP RIGHT OF 3.36 IN X 3.39 IN OPENING (SEALED)

1 CUBOID 12 1 +M = 4.2672 -X = -4.2672 +Y = 4.2072 -Y - -4.2672 +0 =

BOLE NUMBER 5 AT X = 0.13970 Y = 0.13970 0 - 0.00000 05 UNIT NlUMBER 7

74.290 -I = -6.2550

UNIT 14 ...

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.26 IN X 3.39 IN OPENING (SEALED)

1 CUBOID 12 1 +X = 4.2672 -X = -4.2672 +Y = 4.2672

HOLE NUMBER 6 AT K =-0.13970 y =-0.13970 S = 0.00000

-Y =-4.2672 +0 = 74.290

IS UNIT NUMBER 7

-Z= -8.2550

UNIT 15 ...

TRIGA ELEMENTS IN TOP LEFT OF 3.39 IN K 3.36 IN OPENING (SEALED)

1 OUSOID 12 1 +X - 4.2672 -M = -4.2672 +Y = 4.2672 -Y = -4.0672 +1 = 74.290 -0 = -9.2550
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HOLE NUMBER 7 AT K -- 0.13970 Y = 0.11970 Z = 0.00000 Is UNIT NUMBER

. .. UNIT 16 . . .

TRIGA BASKET 3.38 SN X 3.30 IN CENTER OPENING (SEALED)

1 CUBOID 12 1 +-X = 4.2672 -X =-4.2672 +Y = 4.2672 -y = -4.2672

UNIT 20 EXTERNAL TO LATTICE 1 ...

CENTER COLU14N OF THREE OPENINGS HI 0.28 SN PLATE (SEALED)

1 ARRAY NUMBER 1 +X = 4.2672 -X = -4.2672 +Y = 13.513 -Y = -13.513

2 CUBOID 2 1 +X - 4.9784 -X = -4.9784 +0 = 14.224 -T = -14.224
TRIGA - PREP. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR TOOSE UNITS UTILIZED IN THIS PROBLEM

7

+2 74.290 -Z = -0.2500

+Z

74.290 -z

74.290 -Z

REGION HUM ID

-8.2550

-8.2550

-8.2500

-8.2550

UNIT 21 EXTERNAL TO LATTICE 2

LEFT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN PLATE (SEALED)

1 ARRAY NUMBER 2 +X = 4.2672 -X = -4.2672 +Y = 8.8392 -Y

2 CUBOID 2 1 +X = 4.2872 -X = -4.0728 +Y = 9.1440 -Y

UNIT 22 EXTERNAL TO LATTICE 3

-8.8392 +Z

-9.1440 +Z

74,280

74.290

-Z

-Z

RIGHT OUTSIDE COLUMN UP TWO OPENINGS NI 0.12

1 ARRAY HUMOBER 3 +

2 CUBOID 2 1 +X

NAC-LWT TRIGA BASKET (SEALED)

1 CYLINDER 12 1 RADIUS

HOLE NUMBER 8 AT X

HOLE NUMBER 9 AT K

HOLE NUMBER 10 AT K

2 CYLINDER 2 1 RADIUS

3 CYLINDER 6 1 RADIUS

4 CYLINDER 2 1 RADIUS

0 CYLINDER 7 1 RADIUS

6 CYLINDER 2 1 RADIUS

7 CUBOID 8 1 +-K

4 .2672

4.5720

IN PLATE (SEALED)

-X = -4. 2672

-X = -4.2872

+Y 8.8392 -Y = -8.8392 +5

+Y= 9.1440 -Y = -9.1440 +5

74.290

74.290

-Z

-S

-8. 2500

-8.2500

UNIT 30

17. 100

0.00000

-9.2487

9.2407

18.910

33. 460

36.018

49.223

49.822

121.952

+ZS

Y

Y

0

+Z

+Z

+ZI

+Z

+Z

-X

74.290

0.00000

0. 00000

0.00000

74.930

74.930

74.930

74.930

74.930

-121.92

-Z =

Z =

Z =

-S -

-S =

-S =

-S =

-8.2500

0.00000

0.00000

0. 005000

-8.8900

-8.8900

-8. 8900

-8.8900

-8.8900

121.92

CENTERLINE IS AT

35 UNIT NUMBER

SI UNIT NUMBER

IS UNIT NUMBER

CENTERLINE SIS AT

CENTERLINE SIS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -121.92

20

21

22

X =

-'.=

0. 00000

0.00000

0. 00000

0.500000

0.00000

0.00000

74.930

Y = 0.200000

Y

I

I

Y

Y

-Z

0. 00000

0. 00000

0.00000

0.00000

0.00000

-8.8900

UNIT 41

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

21

22

25

1

1

1

RADIUS

RADIUS

RADIUS

0.64770

0.68834

0.68834
TRIGA

+Z = 27.940 -S =

+Z 27.940 -Z =

+Z = 43.480 -Z -

-PREP. FLOOD CANISTER

-27. 940

-27. 940

-33,040

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

K

K

K

0. 00000

0.00000

0. 00000

Y

Y

Y

0.00000

0.00000

0.00000

MEDIA BIAS
NUM IDREGION

GEOMETRY DEBCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 40

DIVIDER CENTER STACK

1 CUBOID 2 1 i-K - 4.2672 -X - -4.2672 +0 = 0.71120 -Y = 0.00000 +0 43. 480 -33. 040

DIVIDER OUTSIDE STACB

1 CUBOID

UNIT 46

K

2 0 +-K - 4.2672 -X = -4.2072 +YF - 0.60910 -Y = 0.00000 +Z

jional 6.6.6-18
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UNIT 80

SIMPLIFIED LID

1 CYLINDER

2 CYLINDER

3 CUBOID

STRUCTURE NAC-LWT

2 1 RADIUS

B 1 RADIUS

8 1 +K

36.519

49.822

121.92

+Z

+Z

-X

14.135

14.135

-121.92

-z

-Z

-14.139

-14.135

121. 92

CENTERLINE IS AT K = 0.00000

CENTERLINE IS AT K = 0.00000

-Y = -121.92 +Z 14.135

Y

Y

-Z

0.O000O0

0.00000

-14.135

UNIT 81

SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LMT

1 CYLINDER 6 1 RADIUS = 26.353

2 CYLINDER 2 1 RADIUD = 30.019

3 CYLINDER 8 1 RADIUS = 49.822

4 CUBOID 8 1 +X = 121.92

+Z

+Z

+Z

-X

3. 8100

13.9870

13.9870

-121.92

-Z

-z

-Z

-3. 8100

-12.700

-12.700

121.92

CENTERLINE 00 AT X = 0.00000

CENTERLINE 0S AT K = 0.00000

CENTERLINE IS AT X = 0.00000

-Y = -121.92 +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 CAIN

1 ARRAy NUMBER 20 +X= 121.92 -X = -121.92 +Y =121.92 -Y =-121.92 +0 = 230.87 -Z = -221.30

UNIT 411

TRIGA FUEL ELEMENTS IN AL TUBE, RIGNT

1 CYLINDER 23 1 RADIUS = 0.80518 +Z 43.480 -I = -33.040

NOLE NUMBER 12 AT X = 0.11670 5 = 0.00000 Z = 0.00000

2 CYLINDER 30 1 RADIUS = 0.95250 +Z = 43.400 -D = -33.040
TRIGA - PREP. FLOOD CARISTER

MEDIA BOAR GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

IN THIS PROBLEM

X = 0.00000

41

X = 0.00000

Y = 0.00000

Y = 0.00000

REGION RUM ID

UNIT 412

TRIGA PURL ELEMENTS IN AL TUBE, LEFT

1 CYLINDER 23 1 RADIUS = 0.80518

ROLE NUMOBER 13 AT X -- 0.11870

2 CYLINDER 30 1 RADIUS = 0.95350

TRIGA FUEL ELEMENTS IN AL TUBE, TOP

1 CYLINDER 23 1 RADIUS = 0.80518

ROLE NUMBER 14 AT K = 0.00000

2 CYLINDER 30 1 RADIUS = 0.95250

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM

1 CYLINDER 23 1 RADIUS =0.80518

ROLE NUMBER 15 AT X = 0.00000

2 CYLINDER 30 1 RADIUS = 0.95250

+Z

Y

+1

43.480

0.00000

43.480

-Z= -33.040

Z = 0.O00000

-Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

K = 0.00000

41

X = 0.00000

Y = 0.00000

Y = 0.00000

UNIT 413

+Z

Y

+1

43.490

0.10670

43. 480

-Z - -33.040

Z = 0.00000

-Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X - 0.000O00

41

X = 0.00000

Y = 0.00000

Y 0.000O00

-- UNIT 414

+0

Y

+0

43.480

-0. 11870

43.480

-Z - -33.040

Z - 0.00000

-Z - -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

K = 0.00000

41

X = 0.010000

Y =0.00000

Y = 0.00000

TRIGA FUEL ELEMENTS SN AL TUBE, TOP RIGHT

1 CYLINDER 23 1 RADIUS - 0.80518 +Z

BOLE NUMBER 10 AT K - 8.20000E-02 Y

2 CYLINDER 30 1 RADIUS - 0.95250 +0

TRIGA FUEL ELEMENTS IN AL TUBE, TOP LEFT

UNIT 415

43.480 -0 -33.040

8.26000E-02 1 0.00000

43.400 -D -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

S = 0.00000

41

X - 0.00000

Y = 0.00000

5 0.00000

... UNIT 410
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1 CYLINDER

HOLE NUMBER

2 CYLINDER

23 1 RADIUS

17 AT

30 1 RADIOS

S= 0.80518 +0 = 43.480 -Z -33.040 CENTERLINE IS AT

X =-0.260001E-02 Y =0.20000E-02 0 = 0.00000 IS UNIT NUMBER

S = 0.95250 +Z = 43.480 -S = -33.040 CENTERLINE IS AT
TREGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

X = 0.00000

41

X = 0.00000

Y 0.00000

Y = 0.00000

MEDIA BIAS
HUM IDREGION

. .. UNIT 417 . . .

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM RIGHT

S CYLINDER 23 1 RADIUS = 0.80518 +0 = 43.480 -Z = -33.040

HOLE NUMBER 10 AT X = 8.260000E-IS Y =-8.28000E-G2 0 = 0.00000

2 CYLINDER 30 1 RADIUS = 0.95250 +0 = 43.480 -Z = -31.040

CENTERLINE II AT

IS UNIT NUMBER

CENTERLINE IS AT

x = 0.00000

41

x - 0.00000

Y0 0.00000

Y = 0.00000

... UNIT 418

TRIGA FUEL ELEMENTS IN AL TUBE. BOTTOM LEFT

1 CYLINDER

HOLE NUMBER

2 CYLINDER

REGION

23 1 RADIUS = 0.80518 +0 = 43.480 -1 = -33.040 CENTERLINE IS AT

lB AT X =-8.260000-G2 Y =-8.26000E-G2 0 = 0.00000 IS UNIT NUMBER

30 1 RADIUS = 0.95250 +0 = 43.480 -Z = -33.040 CENTERLINE IS AT
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUN ID

X - 0.00O000

41

X - 0.00000

Y 0.00000

Y - O.00000

UMIT 421 ...

AL TUBES MOTH TRIGA FUEL,

1 CUBOID 23I

HOLE NUMBER 38

HOLE NUMBER 37

HOLE NUMBER 38

HOLE NUMBER 30

BOLE NUMBER 40

BOLE NUMBER 41

HOLE NUMBER 42

HOLE NUMBER 43

HOLE NUMBER 44

HOLE NU!MBER 45

HOLE NUMBER 46

BOLE NUMBER 47

HOLE NUMBER 40

HOLE NUMBER 40

HOLE BOMBER 500

HOLE NUMBER 51

2 CUBOID 231

IN FUEL INSERT, BOTTOM OPENING

-X 4.1529

AT N = -2.8576

AT X =-0.05250

AT N = 0.95250

AT X = 2.8576

AT X = -2.8576

AT N =-0.952500

AT X = 0.95250

AT N = 2.8576

AT N = -2.8576

AT N =-0.95250

AT N 0.95250

AT N = 2.8570

AT N = -2.8576

AT N -- 0.95250

AT XN 0.95250

AT N 2.8576

+X=4.1529
TRIGA

-X = -4.1529

Y0 -2.8576

Y = -2.8576

O -2.8576

YO -2.8576

O =-0.95250

0 =-0.05250

O -- 0.95250

O =-0.95250

O = 0.05250

O = 0.05250

Y = 0.95250

O 0.95250

0 2.8576

0 - 2.8576

Y = 2.8576

Y = 2.8576

+Y

0

0

0

Z

Z

0

0

0

0

0

- 4.1529

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

=0.00000

= 0.00000

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

05 UNIT NUMBER

05 UNIT NUMBER

IS UNIT NUMBER

= 0

= 0

= 0

- 0

= 0

= 0

= 0

= 0

= 0

3.00000 00 UNIT NUMBER

3.00000 IS UNIT NUMBER

3.00000 ES UNIT NUMBER

3.00000 I0 UNIT NUMBER

3.00000 IS UNIT NUMBER

3.00000 IS UNIT NUMBER

3.00000 IS UNIT NUMBER

3.00000 IS UMIT NUMBER

9.00000 IS UNIT NUMBER

4.1529 -Y = -4.1529

+Z =

415

413

413

416

411

415

416

412

411

417

418

412

417

414

414

418

+0 -

43.480 -E - -33.040

43.480 -z - -33.040-X = -4.1529 +0
- PREF. FLOOD CANISTER

MEDIA BEAD
HUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNETS UTILIZED IN THIS PROBLEM

... UNIT 422

AL TUBES BETH TREGA FUEL, EN

1 CUBOID 23 1

HOLE NUMBER 52

BOLE NUMBER 53

HOLE NUM4BER 54

HOLE NUMBER 55

NAC International

FUEL INSERT, TOP OPENING

+X= 4.1520 -0 = -4.1520

AT X - -2.8576 0 - -2.8570

AT X -- 0.95250 Y = -2.8576

AT S = 0.05250 0 = -2.8570

AT X = 2.8576 Y = -2.8576

+Y

0

Z

4.1529

0. 00 000

0.00000

0.00000

0.00O000

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

40 =

415

413

413

415

43.480 -0 = -33.040

0
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HOLE NUMBER 56 AT X = -2.8576 Y =-0.95250 I = 0.00000 00 UNIT NUMBER 411

HOLE NUMBER 07 AT X -- 0.95250 0 =-0.95250 0 = 0.00000 50 UNIT NUMBER 415

HOLE NUMBER 59 AT X = 0.95250 Y =-0.95251 Z = 0.00000 IS UNIT NUMBER 416

HOLE NUMBER 59 AT X = 2.H576 I -- 0.95250 0 = 0.00000 IS UNIT NUMBER 412

HOLE NUMBER 60 AT X = -2.8576 0 = 0.95250 0 = 0.00000 IS UNIT NUMBER 411

HOLE NUMBER 61 AT X =-O.95250 Y = 0.95250 Z0 0.00000 IS UNIT NUMBER 417

HOLE NUMBER 62 AT X = 0.95250 0 = 0.95250 Z2 0.00000 00 UNIT NUMBER 418

HOLE NUMBER 62 AT X - 2.H576 I = 0.90250 Z0 0.00000 0S UNIT NUMBER 412

HOLE NUMBER 64 AT X = -2.8676 Y1 2.8576 Z = 0.00000 IS UNIT NUMBER 417

HOLE NUMBER 60 AT X =-0.95250 T 2.8576 1 = 0.00000 IS UNIT NUMBER 414

BOLE NUMBER 66 AT X = 0.95250 Y = 2.8576 Z = 0.00000 IS UNIT NUMBER 414

HOLE NUMBER 67 AT X = 2.8576 T = 2.8576 Z = 0.00000 IS UNIT NUMBER 418

2 CUBOID 23 1 +X = 4.1529 -X = -4.1529 +Y = 4.1529 -Y = -4.1529 +0 43.480
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

REGION NUM ID

-Z = -32.040

UNIT 423 ...

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM LEFT OPENING

1 CUBOID 22 1 +X = 4.1529 -X = -4.1529 +Y = 4.1529 -Y =-4.1629 +Z = 41.490 -I = -33.040

BOLE NUMBER 68 AT X = -2.8576 Y = -2.6576 Z0 0.00000 IS UNIT NUMBER 415

BOLE NUMBER 69 AT X =-0.95250 Y = -2.8576 I = 0.00000 00 UNIT NUMBER 413

BOLE NUMBER 70 AT X - 0.95250 Y = -2.6576 1 - 0.00000 IS UNIIT NUMBER 413

BOLE NUMBER 71 AT X = 2.8576 1 - -2.9576 Z = 0.00000 IS UNIT NUMBER 416

BOLE NUMBER 72 AT X = -2.8676 Y =-0.95250 0 = 0.00000 IS UNIT NUMIBER 411

HOLE NUMBER 73 AT X =-0.95250 1 =-0.95250 I = 0.00000 IS UNIT NUMBER 415

HOLE NUMBER 74 AT X - 0.95250 Y =-0.95250 E - 0.00000 IS UNIT NUMBER 416

BOLE NUMBER 75 AT X - 2.8576 1 =-I.95250 Z0 0.00000 IS UNIT NUMBER 412

HOLE NUMBER 76 AT X - -2.8576 0 = 0.95250 0 - 0.00000 IS UNIT NUMBER 411

HOLE NUMBER 77 AT X =-0.95250 I - 0.95250 Z = 0.00000 IS UNIT NUMBER 417

HOLE NUMBER 78 AT N - 0.95250 0 = 0.95250 Z = 0.00000 IS UNIT NUMBER 419

HOLE NUMBER 79 AT X - 2.8576 Y = 0.95250 0 - 0.00000 IS UNIT NUMBER 412

HOLE NUMBER 90 AT N = -2.8576 0 - 2.6576 0 = 0.00000 IS UNIT NUMBER 417

HOLE NUMBER 81 AT N =-0.95250 I - 2.8576 0 = 0.00000 IS UNIT NUMBER 414

HOLE NUMBER 92 AT X = 0.95260 Y = 2.8576 0 = 0.00000 IS UNIT NUMBER 414

HOLE NUMBER 93 AT X - 2.8576 Y = 2.6576 0 - 0.00000 IS UNIT NUMBER 410

2 CUBOID 23 1 +X - 4.1529 -X - -4.1529 +1 - 4.1529 -Y = -4.1529 +Z - 43.480 -Z - -23.040
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

REGION HUM ID

UNIT 424 ...

AL TUBES MITH TRIGA FUEL, IN FUEL INSERT, TOP LEFT OPENING

1 CUIBOID 23 1 +E - 4.1629 -X - -4.1529

HOLE NUMBER 94 AT X = -2.8576 Y = -2.8576

HOLE NUMBER 85 AT X -- 0.95250 Y = -2.8576

HOLE NUMBER 96 AT X = 0.95250 0 - -2.9576

HOLE NUMBER 87 AT X - 2.8576 0 - -2.8570

HOLE NUMBER 88 AT X - -2.8576 0 =-0.95250

HOLE NUMIBER 69 AT X -- 0.95250 0 -- 0.95250

+Y = 4.1529 -Y = -4.1529 +0 - 43.480

1 = 0.00000 IS UNIT NUMBER 415

Z - 0.00000 IS UNIT NUMBER 413

Z0 0.00000 II UNIT NUMBER 413

Z - 0.00000 00 UNIT NUMBER 416

Z - 0.00000 05 UNIT NUMBER 410

O = 0.00000 00 UNIT NUMBER 415

-z = -33.040
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HOLE NUMBER 90 AT X = 0.95250 T =-0.95250 S = 0.00000 Is UNIT NUMBER 416

HOLE NUMBER 91 AT X = 2.8576 Y =-0.95250 S = 0.00000 IS UNIT NUMBER 412

HOLE NUMBER 92 AT X = -2.8576 Y = 0.90250 Z = 0.o00oo IS UNIT NUMBER 411

HOLE NUiMBER 93 AT X =-0.95250 Y = 0.95250 0 = 0.00000 IS UNIT NUMBER 417

BOLE NUMBER 94 AT X = 0.95250 xY = 0.95250 Z = 0.00000 IS UNIT NUMBER 418

HOLE NUMBER 95 AT X = 2.9579 Y = 0.95250 Z = 0.00000 50 UNIT NUMBER 412

HOLE NUMBER 99 AT X = -2.0576 Y = 2.9576 Z = 0.00000 IS UNIT NUMBER 417

BOLE NUMBER 97 AT X =-0.95250 Y = 2.9076 5 = 0.00000 00 UNIT NUMBER 414

HOLE NUM4BER 9R AT X = 0.95250 Y =2.9576 5 0.00000 01 UNIT NUMBER 414

BOLE NUM4BER 99 AT X = 2.6576 Y = 2.8576 0 = 0.00000 05 UNIT NUMBER 419

2 CUBOID 23 1 +X = 4.1529 -x = -4.1529 +Y = 4.1029 -Y = -4.1529 +Z0 43.480 -Z = -33.040
TRIGA - PREF. FLOOD CANITSTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN TBIS PROBLEM
REGION MUM ID

UNIT 425

AL TUNES NITH TRIGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING

1 CUBOID 22 1 +X0 = 4.1529 -X= -4.1029 +Y = 4.1529 -Y = -4.1029 +Z = 43.490 -Z = -33.040

HOLE NUMBER 100 AT X0 = -2.8576 T = -2.8576 Z = 0.00000 IS UNIT NUMBER 415

HOLE NUM4BER 101 AT 20 =-S.95250 Y =-2.8576 Z = 0.00000 IS UNIT NUMBER 412

BOLE NUMBER 102 AT 20 = 0.95250 Y = -2.9576 0 0.00000 IS UNIT NUMBER 412

HOLE NUMBER 103 AT X2= 2.9576 Y = -2.8576 0 = 0.00000 05 UNIT NUMBER 419

HOLE NU94ER 104 AT 20 = -2.9976 Y =-0.95250 S = 0.00000 IS UNIT NUMBER 411

BOLE NUMBER 105 AT X0 =-0.95250 Y =-0.95250 0 = 0.00000 IS UNIT NUMBER 415

NILE NUMBER 109 AT 20 = 0.90250 Y =-0.95250 0 = 0.00000 IS UNIT NUMBER 416

HOLE NUMBER 107 AT 20 = 2.8576 Y =-0.95250 Z = 0.00000 IS UNIT NUM4BER 412

HOLE NUMBER 108 AT 20 = -2.8576 Y = 0.95250 0 0.00000 IS UNIT NUMBER 411

HOLE NUMBER 109 AT 20 =-0.95250 Y = 0.95250 0 - 0.00000 IS UNIT NUMBER 417

HOLE NUMOBER 110 AT X = 0.95250 Y = 0.95250 0 = 0.00000 00 UNIT NUMBER 418

BOLE NUMBER 111 AT N = 2.9576 Y = 0.95250 5 = 0.00000 00 UNIT NUMBER 412

BOLE NUMBER 112 AT N = -2.8579 Y = 2.9576 5 0.00000 IS UNIT NUMBER 417

BOLE NUMBER 112 AT X =-0.95250 Y = 2.8576 5 - 0.00000 1S UNIT NUMBER 414

HOLE NUMBER 114 AT 20 - 0.95250 Y =2.6576 0 = 0.00000 IS UNIT NUMBER 414

NILE NUMBER 115 AT 20 = 3.8576 T - 2.9570 0 = 0.00000 IS UNIT NUMBER 418

2 CUBOID 23 1 +20 = 4.1529 -X - -4.1525 +Y = 4.1529 -Y - -4.1525 +Z0 43.480 -Z = -33.040
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED SN THIS PROBLEM

REGION NUN ID

UNIT 426

AL TUBES BOTH TRIGA FUEL, IN FUEL INSERT, TOP RIGHT OPENING

1 CUBOID 23 1 +iX - 4.1529 -x= -4.1529

HOLE NUMBER 116 AT 20 - -2.9576 Y = -2.9576

BOLE NUMBER 117 AT 20 =-0.95250 Y - -2.8576

BOLE NUM4BER 118 AT 20 = 0.96250 1 -2.9576

HOLE NUUNBER 119 AT 20= 2.8576 Y =-2.8576

BOLE NUMBER 120 AT 20 - -2.9576 Y =-0.95250

NILE NUMBER 121 AT 20 =-0.05250 Y -- 0.95250

HOLE NUMBER 122 AT 20 - 0.95250 Y =-0.95250

NILE NUMBER 123 AT 20 = 2.8579 Y =-0.95250

BOLE NUMBER 124 AT 20 - -2.9576 Y = 0.95250

+- 4.1529 -Y - -4.1529 +0 43.480 -Z =-33.040

O = 0.00000 50 UNIT NUMBER 415

Z = 0.05000 05 UNIT NUMBER 413

O = 0.00000 IS UNIT NUMBER 412

Z = 0.00000 05 UNIT NUMBER 416

Z - 0.00000 IS UNIT NUMBER 411

O = 0.00000 00 UNIT NUMBER 415

O - 0.00000 00 UNIT NUMBER 416

Z - 0.00000 0S UNIT NUMBER 412

Z = 0.00000 00 UNIT NUMBER 411

NAC International 6.6.6-22



NAC-LWT Cask SAR
Revision 44

August 2015

BOLE NuMBER

HOLE NUMBER

ROLE NIIMBER

HOLE NUMBER

ROLE NUrMBER

ROLE NUMER

ROLE NUMBER

2 CUBOID

120

126

127

126

129

130

131

23 1

AT N

AT X

AT S

AT X

AT N

AT N

AT N

+5

=-0.95250

=0.95250

= 2.8576

= -2.8576

=-0.95250

= 0.95250

=2.8576

= 4.1529

Y

Y

Y

Y

Y

Y

Y

-X

0. 95250

0. 95250

0.95250

2.8576

2.8576

2.8576

2.8576

-4 .1529

Z

Z

Z

Z

Z

+Y

0.002000

0. 00000

0.00000

0.00000

0.050000

0.00000

0.00000

4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

10 UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.1529

417

458

452

417

414

414

418

+Z = 43.480 -Z = -33.040

. .. UNIT 420 . .

FUEL INSERT IN, CENTER OPENING

S CUBOID 22 1 +X = 4.2672 -X= -4.2672 +Y = 4.2672 -Y = -4.2672 +0 = 43.480 -Z = -33.040

FUEL INSERT IN, BOTTOM OPENI:

1 0UB010 22

ROLE NUIMBER 132

... UNIT 421

+X=4.2072 -X = -4.2672 +Y = 4.2672 -Y = -4.2672

AT X = 0.00000 Y -- 0.11430 5 = 0.00000 IS UNIT NUMBE
TRIGA - PREF. FLOOD CANISITER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+Z = 43.400

ER 421

-0 = -33.040

MEDIA BIAS
BU3M IDREGION

. .. UNIT 432 . . .

FUEL INSERT IN, TOP OPENING

1 CUBOID 231

ROLE NUMBER 133

+X = 4.2672

AT X - 0.00000

-X = -4.2672 +Y = 4.2672 -Y = -4.1072 +0 = 43.460

Y = 0.11430 0 - 0.00000 IS UNIT NUMBER 422

-z - -33.040

... UNIT 433

FUEL INSERT IN,

1 CUBOID

ROLE NUMBER

FUEL INSERT IN,

1 CUBOID

ROLE NUJMBER

FUEL INSERT IN,

S CUBOID

ROLE NUIMBER

FUEL INSERT IN,

1 CUBOID

ROLE NUMBER

BOTTOM LEFT OPENING

23 1 +5 - 4.2672

134 AT N -- 0.11430

TOP LEFT OPENING

23 1 +X = 4.2672

135 AT X =-0.11430

BOTOM RIGHT OPENING

23 1 +5 - 4.2672

136 AT X - 0.11430

TOP RIGNT OPENING

23 1 +X =4.2672

137 AT N - 0.11430

-X = -4.2672 +Y =4.2672 -Y = -4.2672 +Z = 43.460

Y =-0.11430 Z - 0.005000 IS UNIT NUMBER 423

-E = -33.040

UNIT 434

-X = -4.2672 +Y = 4.2672 -Y =-4.2672 +1 43.480

I - 0.11430 0 - 0.00000 IS UNIT NUMBER 424

-Z = -33.040

UHIT 425

-X = -4.2672 -+Y = 4.2672 -Y - -4.2672

Y =-0.11430 0 - 0.00000 IS UNIT NUMBER

+Z0 = 43.460

425

-1 = -33.045

UNIT 436

-X =-4.2672 +Y = 4.2672 -Y = -4.2672 +0 =

Y =0.21430 0 0 .00000 2S UNIT NUMBER 426

43.480 -Z = -33.040

... UNIT 440 EXTERNAL TO LATTICE 45

CENTER COLUME OF THREE OPENINGS

1 ARRAy NUMBER 41 4

2 CUBOID 2 1 +

4.2672

4.9784

-X = -4.2672 +Y = 53.513 -Y - -13.513 +0 = 43.460 -Z = -33.040

-X - -4.9784 +Y = 14.224 -E - -14.224 +0 43.460 -l -33.040

TRIGA - PREP. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
BUM IDREGION

... UNIT 441 EXTERNAL TO LATTICE 42

LEFT OUTSIDE COLUNIN OF TNO OPENINGS
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1 ARRAy NUMBER 42 +X =4.2672 -X = -4.2672 +Y = 8.8392 -y = -8.8392 +1 = 43.480 -Z -33.040

2 CUROID 2 1 +X =4.2672 -X = -4.6080 +Y = 9.1800 -y= -9.1800 +Z0 43.480 -Z = -22.040

UNIT 442 EXTERNAL TO LATTICE 43 ...

RIGHT OUTSIDE COLUMNO OF TWO OPENINGS

1 ARRAy NUMBER 43 +X- =

2 CUBOID 2 1 +E

4.2672 -X =-4.2872 +YT = 8.8392

4.6080 -X -4.2672 -+T 8 .1800

-Y = -8.8392 +Z = 43.480 -Z = -33.040

-Y = -9.1800 +Z = 43.480 -Z = -33.940

- - UNIT 400 ...

28 TRIGA FUEL ELEMENTS IN EACH LWT BASKET

1 CYLINDER

HOLE NUM4BER

HOLE HNU4ER

HOLE NUMBER

2 CYLIHDER

3 CYLINDER

4 CYLINDER

S CYLINDER

6 CYLINDER

7 CUBOID

23 1

138

139

140

2 1

28 1

2 1

27 1

2 1

28 1

RADIUS - 17.150 +0 = 43.490 -Z - -33.040 CENTERLINE IS AT X = 0.01000

AT X - 0.00000 Y = 0.00090 0 - 0.00000 IS UNIT NUMBER 440

AT X = -9.2457 Y = 0.00000 0 = 0.01000 55 UNIT NUMBER 441

AT N = 9.2457 Y 0.00099 0 = 9.00000 IS UNIT NUMBER 442

RADIUS = 18.910 +Z0 = 43.495 -Z = -33.045 CENTERLINE IS AT X = 0.00000

RADIUS = 33.465 tZO 43.480 -Z = -33.045 CENTERLINE IS AT X = 0.000900

RADIUS - 36.019 +Z = 43.480 -Z - -33.040 CENTERLINE IS AT X = 0.00000

RADIUS = 49.223 +0 43.480 -Z = -33.040 CENTERLINE IS AT X = 0.00000

RADIUS = 49.822 +0 = 43.480 -l = -33.040 CENTERLINE IS AT N 0.00000

+X= 121.92 -X =-121.92 +Y = 121.92 -Y =-121.82 +0 = 43.485
TRIGA - PREF. FLOOD CANISTER

Y = 0.00000

Y

Y

Y

Y

S

-Z

0,00000

9. 00000

0,00000

0.00000

0.0000

-33.405

UNIT ORIENTATION DESCRIPTION FOR ARRAY 1

ZLAYER 1, N COLUMN 1 TO 1 LEFT TO RIGHT Y RON 1 TO B BOTTOM TO TOP

1i

5

16

0

10

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

O LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

12

6

13

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

O LAYER 1, N COLUMN 1 TO 1 LEFT TO RIGHT Y RUM 1 TO 3 BOTTOM TO TOP

14

6

15
TRIGA - PREP. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY

0 LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1

20

BOTTOM TO TOP

91
O LAYER

30
O LAYER

400
O LAYER

450
O LAYER

450
O LAYER

30
O LAYER

90

2, N COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

3, 5 COLUMIN 1 TO 1 LEFT TO RIGHT Y RON 1 TO 1 BOTTOM TO TOP

4, N COLUMNI 1 TO 1 LEFT TO RIGHT Y ROW 7 TO 1 BOTTOM TO TOP

9, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

6, X COLUMN 1 TO 1 LEFT TO RIGHT S RON I TO 1 BOTTOM TO TOP

7, X COLUMNH 1 TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

UNIT ONIENTATION DESCRIPTION FOR ARRAy 41
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Z LAYER 1, X COLUDG 1iTO 1

431

45

430

45

432

August 2015

LEFT TO RIGHT T ROW 1 TO S BOTTOM TO TOP

TRIGA - PREF. FLOOD CANISTER

.... UNIT ORIENTATION DESCRIPTION FOR ARRAY

1, H COLUMN I TO 1 LEFT TO RIGHT Y ROW S TO 3

42

BOTTOM TO TOPZ LATER

435

46

436

.... UNIT ORIENTATION DESCRIPTION FOR ARRAY 43

S LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y RON 1 TO 3 BOTTOM TO TOP

433

46

436

TRIGA - PROF. FLOOD CANISTER
VOLUMES FOR THOSE U'NITS UTILIZED SIN

GEOMETRY
UNIT REGION REGION

1 1 1

5 1 2

6 1 3

7 1 4
2 5
3 6

10 1 7

11 1 8

12 1 9

13 1 I0

14 1 ii

15 1 12

16 1 13

SURROUNDIRG GEOMETRY VOLUMES

20 1 20
2 21

SURROUNDING GEOMETRY VOLUMES

21 1 22
2 23

SURROUNDING GEOMETRY VOLUMES

22 1 24
2 25

30 1 26
2 27
3 20
4 20
5 30
6 31
7 32

41 1 33
2 34
3 35

45 1 39

46 1 40

8I 1 93
2 04
3 955

01 1 96
2 97
3 98

VOLUME

3.00660E0+03 Cl4**3

5.01O21E+G2 CM**3

4.204466E+02 CP**3

2.55244E-01 CM'*3
4.557606+52 CM**3
0.51335E+02 CM**3

1.59416E+03 CM"*3

1.59436EB+03 C4**3

1.594360+03 CM**3

1.594360+53 CM*'3

1.59416E+53 CM**3

1.59436E+03 CM**3

6.01225E+S3 CM**3

GEOMETRY REGION

1.90300E+54 CM4''3
4.34218E+S3 CM**3

GEOMETRY REGION

0.005670+02 CM**3

GEOMiETRY REGION

1.24539E+04 CM**3
8.89567E+02 CM**3

2.576060+04 Q4*+3
1.033750+04 CM**3
2.5G728E+05 CM**3
5.628604+04 CM**3
2.868310+S5 CM4**3
1.566332E+04 CM**3
4.33012E+56 CM*3

7.364600+01 CM"I3
9.53190E00tS CM**3
I.G721E+01-S CM**3

4.644010+02 CM**3

I.9810]E+02 CM"•3

1.1S444E+I5 CM*43
1.02013E+GS CM**3
5.46043E+06 CM*.3

1.662401*04 CM*•3
9.012760+04 11M *3
9.562070+04 CM**3

NTHIS PROBLEM

CUMULATIVE
VOLUME

3.O06600+03 CM**3

5.01021E+02 CM**3

4.20446E+02 CM**3

3.06065E+G3 CM**3
3.46655E+03 CM4**3
4.41789E+53 CM•*3

6.01225E+03 CM**3

6.01225E+03 CM**3

6.01225E+03 CM**3

6.S12250+II CM**3

6.S12250+03 CM**3

6.012250+03 CM**3

6.512250+03 CM**3

20 00 AN AR{RAY PLACEMENT BOUNDARY REGION

1.90308E+04 CM''3
2.I3810E+54 CM**3

22 0S AlN ARRAY PLACEMENT BOUNDARY REGION

1.24539E+04 CM**3
1.33435E+54 CM"*3

24 IS AN ARRAY PLACEMENT BOUNDARY REGION

l.24539E+04 CM**3
1.33435E+04 CM*"3

7.002060+04 CM**3
9.41660E+04 CM**3
2.94894E+05 CM'*3
3.51181E+I5 CM**3
6.38011E+05 CM**3
S.51645E+I5 CM4*3
4.58377E+S6 CM**3

7.16460E+01 CM**3
8.31787E+SS CM**3
1.139020+52 CM**'3

4.64451E+52 CM*÷3

3.90101E+02 CM
t
'3

1.16444E0*5 CM'*3
2.2D456E+~05 CM'*3
1.6FIBSE+S6 CM''3

1.062450+S4 CM÷ '3
1.123020+05 CM*'3
2.079700+05 CM•*l
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4 98 1.37777E+06 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

82 1 100 2.68851E+07 CM**3

411 1 43 4.19496E+01 CM**3

2 44 6.22481E+G1 CM**3

412 1 45 4.19496E+01 CM**3
2 48 6.224816+01 CM**3

413 1 47 4.19496E+01 CM**3
2 48 5.22481E+01 CM**3

414 I 49 4.19496E+01 C1**3
2 50 6.22481E+-01 CM**3

405 1 51 4.19496E+01 CM
t

*3
2 52 6.22481E+I1 CM**3

416 1 53 4.19496E+01 CM**3

2 54 6.22481E+01 CM**3

417 1 55 4.19496E+01 Cl**3
2 56 6.22481E+01 CM**3

418 1 57 4.19496E+01 CM**3
2 58 6.22481E+01 CM4**3

421 1 61 1.78924E+03 CM**~3
2 62 G.GSOGSE+0G CM**3

422 1 63 1.78924E+03 C1M**3
2 64 G.SG0G0E+0S CM**3

423 1 65 1.78924E+03 CM**3
2 66 G.000GOE+00 CM**3

424 1 67 1.78924E+03 CM**3
2 68 G.0G0G0E+0G CM**3

425 1 69 1.78924E+03 CM**3
2 74 G.0G0G0E+SG CI4*3

426 1 71 1.78924E+G3 CM**3

2 72 G.IGSO0E+0G CM**~3

420 1 73 5.572416+62 CM**3

431 1 74 2.94576E+02 Q4**~3

432 1 75 2.94578E+02 Cl4**3

433 1 76 2.945766+62 CM**3

434 1 77 2.945766+02 CM**3

435 1 78 2.94576E+02 C14**3

436 1 79 2.94576E+02 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

446 1 80 1.76491E+G4 UM**3
2 91 4.12524E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

441 1 82 1.154496±04 UM**3
2 83 9.239136+02 UM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

442 1 84 1.154496+04 CM**3
2 85 9.23913E+02 UM**3

450 1 86 2.41027E+04 UM**3
2 87 1.52815E+04 CM**3
3 88 1.83270E+05 UM**3
4 99 5.13911E+04 UM*

t
3

5 95 2.618846+05 CM**3
8 91 1.427356+04 CM**3
7 92 3.953526+06 CM**3

3.585746+06 CM**3

100 IS AN ARRAy PLACEMENT BOUNDARy REGION

2.688516+07 CM**3

1.55851E+12 CM*
t

3
2.1810G6+02 CM**3

1.558516+02 CM**3
2.181006+G2 C0**3

1.558516+02 CM**3
2.181006+02 104**3

1.558516+G2 CM**3
2.181006+G2 UM**3

1.558516+02 CM**3
2.181006+02 C04**3

1.558516+02 CM**3
2.181006+02 CM**3

1.558516+82 CM**3
2.181100+02 CM4**3

1.558516+02 CM**3
2.181006+02 CM**3

5.278836+03 CM**3
5.278836+03 CM**3

5.278836+03 CM**3
5.278836+03 CM**3

5.278836+03 CM**3
5.278836+03 CM**3

5.278836+03 CM**3
5.278836+03 CM**3

5.278836+03 CM**3
5.278836+03 CM**3

5.278836+03 CM**3
5.278836+03 CM**3

5.573416+03 CM**3

5.573416+03 CM**3

5.573416+03 CM**3

5.573416+03 CM**3

5.573416+03 CM**3

5.573416+03 CM**3

5.573416+03 CM**3

80 IS AN ARRAy PLACEMENT BOUNDARY REGION

1.764816+04 CM**3
2.167446+04 CM'*3

83 II All ARRAy PLACEMENT BOUNDARY REGION

1.154496+04 CM**3
1.246886+04 CM**3

84 IS AlN ARRAy PLACEMENT BOUNDARY REGION

1.154496+04 CM**3
1.2468886+04 C0**3

7.071476+04 CM**3
8.597626+04 CM**3
2.892476+05 CM**3
3.206396+05 CM**3
5.825226+05 CM**3
5.967966+05 CM**3
4.550326+06 CM**3

UNIT

1

5

8

7

I0

USES

12

REGION MIXTURE

2

TOTAL VOLUME

3.807926+04 CM*
t

3

l.004G5E+03 CM**3

4 1 2 1.717756+03 CM**3

12 1 3 3.002936+0G CM**3
2 2 5.516476+03 CM**3
3 12 1.141606+04 CM**3

2 1 12 3.188716+03 CM**3
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ii 2 1

12 2 1

13 2 1

14 2 1

15 2 1

16 2 5

20 2 1
2

21 2 1
2

22 2 1
2

30 2 1
2
3

4

6
7

41 266 1
2
3

45 6 1

46 6 1

60 1 1
2
3

61 1 1
2
3

62 1 1

411 36 1
2

412 36 1
2

413 36 1
2

414 36 1
2

415 36 1
2

416 36 1
2

417 36 1
2

416 36 1
2

421 3 1
2

422 3 1
2

423 3 1
2

424 3 1
2

425 3 1

426 3 1
2

430 3 1

432 3 1

432 3 1

433 3 1

12 3.166718+03 CM**'3

12 3.18871E+03 CM*~*3

12 3.160718+03 CM**3

12 3.166718+03 CM**3

12 3.156718+03 CM*~*3

12 1.202458+04 CM**3

3.607768+04 CM**3
2 6.664308+03 CM**3

2.490798+04 CM**3
2 1.779138+03 CM**3

2.490798+04 CM4**3
2 1.779138+03 CM4**3

12 5.152128+04 CM**3
2 3.667508+04 CM**3
6 4.014568+05 CM4**3

2 1.12573E+05 CM**3
7 5.736618+05 C1M**3
2 3.126648+04 CM**3
6 6.660248+06 CM**3

21 2.121038+04 CM**3
22 2.745198+03 CM4**3
29 9.646268+03 CM4**3

2 2.786708+03 CM4*3

2 2.368608+03 C14*3

2 1.164448+05 CM4**3
6 1.020238+05 CM4**3
6 1.460438+06 CM**3

6 1.662458+04 CM**3
2 9.572768+04 CM4**3
9 9.562576+24 C54**3
6 1.377776+06 GM**3

2.666518+07 C14**3

23 1.510168E+03 CM4''3
30 2.240938+03 CM4**3

23 1.510168+03 CM**3
30 2.240938+03 CM*43

23 1.510168+03 CM*~*3
30 2.240038+03 C14**3

23 1.510168+03 GM**3
30 2.240038+03 CM*

4
3

23 1.510186+03 CM4**3
30 2.240938+03 CM4**3

23 1.51018E+-03 IM*+3
30 2.240036+03 CM4**3

23 1.510168+03 CM**3
30 2.240938+03 C1*"3

23 1.510168E+03 CM**3
30 2.240938+03 CM4**3

23 5.367728+03 C14"3
23 0.000008+00 CM**3

23 5.367728+03 CM**3
23 0.000008+00 CM*P3

23 6.367728+23 CM**3
23 0.000008+00 CM4*3

23 5.367728+03 CM*43
23 0.000008+20 C14**3

23 5.367728+03 CM**3
23 0.000008+00 CM*+3

23 5.367728+03 CM"*3
23 0.000008+00 CM**3

23 1.672028+04 C14*3

23 8.83729E+02 Cl*+3

23 6.637268+02 C04
t
*3

23 6.037268+02 C4*+3
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434 3 0 23 8.837280+02 CM**3

435 3 1 23 8.83729E+02 CM**3

430 3 1 23 8.837290+02 CM**3

440 2 5.294740+04 CM**3

2 2 2.207570+04 CM**3

441 3 13.48348E+04 CM**3
2 2 2.771740+03 CM4*3

442 3 13.463480+04 CM**3
2 2 2.77174E+03 CM**3

450 3 1 33 7.230800+04 CM**3
2 2 4.578450+04 CM**3
3 28 5.49811E+05 CM**3

4 2 1.54173E+05 CM**3

5 27 7.85653E+05 CM**3
6 2 4.282050+04 CM**3

7 28 1.18806E+07 CM*43

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS (01

1 3. 607920+04 UM4**3 6.404830+04
2 6.817380+05 CM**3 5.38938E+06
3 3.00293E+00 CM**3 2.997440+20
8 4.180810+05 CM**3 4.742710+06
7 5.73881E+05 CI**3 5.726122-15
8 1.16961E+07 CM4**3 1.167470-13

12 9.408400+04 CM**3 9.392190-18
21 2.121030+04 UM**3 1.24319E+05
22 2.745180+03 CM**3 2.205070+04
23 1.38618E+05 0 4 **3 1.38365E-15
28 9.408120+05 CM4*3 8.23706E+06
27 7.856530+09 CM**3 7.84216E-15
28 1.186060+07 CM**3 1.18389E-23
29 8.848280+03 CM**3 3.48149E+04
30 2.702750+04 flp*3 4.844000+04

*** ~BIASING INFORM9ATIONW*

** A DEFAULT WEIGHT OF 0.500 WILL 80 USED FOR ALL BIAS 2D05. *

..... 0 0O'S WERE USED IN EENO-V BEFORE TRACEING ....

..... 0.02367 MINUTES WERE USED PROCESSING DATA . ....

VOLUME FRACTION OF FISSILE MATERIAL IN TWO CORE- 2.230900-03

START TYPE S WAS USED.

TWO NEUTRONS WERE STARTED WITW A FLAT DISTRIBUTIOW IN A CUSOID DEFINED BY:
+0= 1.21920E+02 -X=-l.219200+02 +Y- 1.219200+02 -Y=-1.219200+02 +Z= 2.308700+02 -Z--2.213500E+02

TWO FLAG TO START NEUTRONS SN TWO REFLECTOR WAS TURNED OFF

RENO MESSAGE NUMBER E5-l0OS ** WARNING, ONLY 218 INDEPENDENT STARTING POSITIONS MERE GENERATED. **

202 ADDITIONAL STARTING POINTS WERE PICEED FROM TWO INITAI. DISTRIBUTION.

1.79735 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 1.82400 MINUTES.
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TRIGA - PEEP. FLOOD CANISTER

GENERATION ELAPSED TINE AVERAGE AVG 1-EFF MATRIX
GENEPATION K-EFFECTIVE MINUTES N-EFFECTIVE DEVIATION K-EFFECTIVE

1 8.58385E-G1 1.83533E+S0 1.S000OE+SS 0.O00E0E+0E E.E00000E+O0
WINO MESSAGE NUMBER KS-Ill WARNING.... ONLY 419 INDEPENDENT FISSION POINTS NERE GENERATED

2 8.2001l3E-El
8. 9317iE-01
8.517321-01
9.51889 E-El
8.56755E-01
8. 99010E-G1
8.511045SE-Il
8.17044E-01
8. 89217E-01
8.7946lIE-O1
8.5175899-01
8.87931E-81
8.90053-El0
8. 465391-01
8.518884-El0
8.954721-Si
8.72854-El0
9.028911-Si
8.69112E-01
8.675031-Si
8.92155E-S1
8.57401E-Si
8.514801-Si
8.349431-S1
8.875541-Si
8.795911-01
9.12288-E-0
8.77621-El0
8.770301-01
8.768863-01
8. 0790E-01-
7.94050-El0
9.136711-01
9.097561El0
8.66713-El0
8.91192-El0
8.89052E-01
8.53232-El0
8.47542E-S1
8.322821-01
8.806441-Si
8.481601-Si
8.178111-Si
8.477821-Il
8.87202-E-0
8. 98788E-01
8.88389-El0
8.828311-l1
9.25740E-01
8.18742-El0
8.48811-El0
8.820701-01
9.29469-El0
9.03982-El0
8.922181El0
8.8E0 1-8El0
8.89059-El0
9.535961El0
9.09480E-01
8.908121-Si
8.102421-01
8. 973371-Si
8.65885E-Si
8.437501-01
8.941931-01
8.11098E-01
8.948411-Il
8.587181El0
9.381121El0
8.048111-01
8.884141El0
8.808781El0
8.019811El0
8.470411-01
8.708021-01
9.12350-El0
8. 84 37 3-01
8.118901El0
8.720881El0
9.6804E1E-E1
8.5170431-01
8.979111-01
8.238155El0
8. 14504E-01
8.98812-El0
8.831721-01
8.820411El0
1. 12080E-I1
9.312111El0

1.812871+00
1. 86833E+00
1.88383E+00
1.898101+00
1.818831+00
1.983233E+00
1.949831+00
1.887171+08
1.983871*00
2.002001+00
2.018101+00
2.034831+08
2.011331+00
2. 06783E+00
2.081331+00
2.100831+00
2.118331+00
2. 132800+00
2.14810E+00
2. 184831+00
2.181331+00
2.188831+00
2.211171+00
2.232687E+EO
2.249171+00
2.2815671EO0
2. 28E171+00
2. 296671E+0
2. 313171E+0
2. 32 967E+00
2. 348171+00
2.383101+00
2. 38100E+0S
2. 388101+00
2. 4130 0E+00
2.430331+00
2. 44688 3E+00
2.484171+00
2.481671EE0
2. 49817E+00
2.581155OE+0
2.533831+00
2.110331+00
2.187871*00
2. 584 171+00
2.800871+00
2.817171+00
2.833871+00
2.850001+00
2.867501+00
2.6884 8 3+00
2.700101+00
2.71600E+00
2.730871+00
2.74 6171+0E
2. 762871+00
2.779171+00
2,.791871+00
2.811171+00
2.837871+00
2.84500EE+00
2.881501+00
2. 878001E+0
2.895331+00
2.811831+00
2.827101+00
2.944001+00
2.980331+00
2.978100+00
2.992101+00
3. 008100+EI
3.023101+00
3. 041001+00
3.017101+00
3.075871+00
3.091331+00
3.107831+00
3.123331+00
3.139831+00
3.118331+00
3.172831+00
3. 1893 3E+00
3.230567E+00
3.221331+01
3.237831+00
3.23143 3E+00
3.281831+00
3 .28717E+00
3.303871400

1.000001+00
8.931711-01
8.724121-01
9.008971-01
8.898371-01
8. 91512E-01
8. 854341-01
8.718841-01
8.773181-01
8.771921-01
8.75591E-01
8.778221-01
8.790711-01
8.781721-01
8.712941-01
8.788391-01
8.78403-El0
8.779811-01
8.774891-01
8.78945E-01
8.77730E-01
8.787821-01
8.708141-01
8.738411-01
8.73583E-01
8.738241-01
8.75303E-01
8.753891-01
8.754471-01
8.754981El0
8. 7324 31-01
8.706888E-Il
8.720321-01
8.731711-01
8.7298811-81
8.73516E-Il
9.739481-81
8.733881El0
8.727081-01
8.718711El0
8.718981-81
8.7126881-01
8.89998E-01
8.80481-El0
8.888841-81
8.701281El0
8. 704 36E-01
8.702701-01
8.714281El0
8.711871El0
8.708801-01
8.70903E-01
9.720291El0
8.728321-01
8.729911-01
8.731281-01
9.734101-01
8.730831El0
8.738901-01
8.73981E-01
8.735881-01
8.739711El0
8. 7384 11-01
8.733831-01
8.738811-01
8.733471-81
8.738751-Il
8. 734 51E-81
8.744171El0
8.748871-01
8. 750511E-l
8. 74849E1-01
8.752811-01
8.74894E-01
8.74 839E-01
8.713391-01
8.714181-01
8.748841El0
8 .74651E-01
8.717381El0
8.711031El0
8.757791El0
8.751441El0
0.75188-01
0.719941-01
8.759841El0
8.719321-01
8.76823 91-00
8.789091-01

0.000001+00 0.000001+00

0.000001+00
2.071911-02
3.058231E-2
2.42441E-02
1.887271-02
1.818481-02
1.707181-02
1. 48814E-02
1.312821-02
1.190981-02
1.898201-02
1.011221-02
8.832841-03
9.00916E-03
8. 494271-03
7.949181-03
7.827781-03
7.208331-03
8.838841-03
8.534991-03
8.298095E-03
8.107191-03
6.897811-03
5.84394E-03
5.68104681-03
1.1896881-03
1.379381-03
5, 18401E-03
1.002301-03
1.332131-03
1.711291-03
1.732131-03
1.872111-03
1.108041-03
1.372781-03
1.239201-03
5.11630E-03
5.831721-03
5.11323E-13
4.891441-03
4.811781-03
4.884191-03
4.778121-03
4.88581-03
4.825121-03
4.124311-03
4.430111-03
4.488201-03
4.403271-03
4.341721-03
4.28159E-03
4.327841-03
4.288091-03
4.223141-03
4.148101-03
4.083281-03
4.028031-03
4.001131-03
3.947781-03
3.901141-03
3.818781-03
3.708411-03
3.788071-03
3.721171-03
3.6880331-03
3.839881E-03
3.181101-03
3.887281-03
3.840471-03
3.193311-03
3.148121-03
3.121121-03
3.4 9795E-03
3.4510801-03
3. 4410 21-03
3.397521-03
3. 441191-03
3.398911-03
3.824981-03
3.488411-03
3.418211-03
3.472481-03
3.483011-03
3.4 3265E-03
3.393231-03
3.317481-03
3. 34471E-03
3.373711-03

0.00000E+00
0. 000001+00
0.000001+00
0.00000E+00
0.00000E+00
0.000001+00
0.00000E+O0
0.000001+00
0.00000E+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0. 0000 0E+00
0. 0000 0E+00
0.00000E+00
0.000001+00
0. 0000 0E+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.00080E+00
0.000001+00
0.000001+00
0.000001+00
0. 000001+00
0.000001+00
0. 00000E+00
0.O.E000E+OO
0. 00O000E+00
0. 000001+00
0. 00000E+00
0. 00000E+00
0. 00001+O00
0. 00000E+00
0. 000001+00
0. 00000+O00
0. 0000OE+00
0.000001+00
0. 000001+00
0.000001+00
0. 0000 0E+00
0. 00 00 0+00
0.00000E+00
0.O00 0501+00
0.O0000O1+00
0.000001+00
0.000001+00
0.00000E+00
0. 00000E+00
0.000001+00
0. 00000E+00
0.000001+00
0. 000001+00
0. 000001+00
0.000001+00
0. 000001+00
0. 00000E+00
0.000001+00
8.000001+00
0.00000E+00
0.000001+00
0.000001+00
0.00000E+00
0.000001+00
0.000001+00
0.O0000OE+00
0. 00000+900
0.000001+00
0. 00000E+00
0. 00000E+00
0. 000001+08
0.000001+00
0.000001+00
0. 000 0 0+00
0.00000E+00
0. 00000E+00
0.00000EE+E0
0. 000001+00
0.001000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.100000E+00
0.000001+00

MATRIX K-EFF
DEVIATION

0.000001+00

0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0. 0000 01+00
0.008001E+00
0.00000E+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
8.008001E+00
0.000001+00
0.800001E+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+800
0.000001+00
0.000001+90O
0.000001+800
0.000001+800
0.000001+00
0. 000001+00
0.000001+80
0.000001+80O
0. 000001+900
0. 000100+00
0.000001+800
0. 000001+00
8. 000001+00
0. 00000+00
0. 000001+800
0. 000001+00
0. 000001+00
0.0100001+00
0. 000001+00
0.000001+00
0.0900001+00
0. 000001+00
0. 000001+00
0. 000001+00
0. 000001+08
0. 000001+00
0.000001+00
0.0O0000+00
0.000001+00
0.00O0001+00
1.000001+00
0.000001+00
0. 0000 01+00
0.00000E+ 00
0. 0000 01+00
0. 000 001+00
0.000001+00
8.000001+00
0.O00001E+00
0.000001+00
0.010000E+00
0.000001+00
0. 000001+00
0. 000001+00
0. 000000+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.00000E+00
0.000001+00
0. 000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.000001+00
0.001001E+00
0.000001+00
0.000001+00
0.000001+000
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99 9.22995E-01 3.31933E+0S 8.77437E-O1 3.37554E-53 0.0050006+00 0.00000E+00
92 8.88973E-01 3.33667E+00S 9.77555E-01 3.34029E-03 0.O00OOE+O 0.100000E+I0
93 8.77943E-01 3.35317E+0S 8.77559E-01 3.35338E-03 0.050060+00 0.OOSOOE+0S

MEND MESSAGE NUMBER K5-132 WARNING ...-. ONLY 489 INDEPENDENT FISSION POINTS WSERE GENERATED
94 8.309936-01 3.36967E+55 8.770526-01 3.30642E-03 0.O0O0OE+00 0.OO0OOE+0S
95 9.14119E-01 3.38600E+00S 8.77451E-I1 3.29487E-03 0.O0OSOE+00 0.0000OE+S0
96 9.23556E-S1 3.40250E+00 6.77936E-01 3.29554E-03 0.OS00SE+00 S.0000SE+00
07 8.631696-51 3.42000E+0S 8.77991E-01 3.26113E-03 0.G05000+SI 0.0OO00E+00
98 9.13851E-01 3.430550E+00 8.78364E-01 3.24853E-03 O.OSOSSE+00 5.00000E6+50
99 8.95379E-S1 3.45100E+SS 8.78540E-01 3.21965E-03 0.OSOS0E+G0 0.00000E6+00
100 9.08199E-01 3.46667E+05 8.78843E-01 3.29096E-03 0.09000E+09 S.OOO0SE+00
101 0.96026E-01 3.48217E+00 8.79016E-01 3.17321E-03 0.OOOO0E+00 0.00000E6+00
102 8.34055E-01 3.49867E+55 8.78566E-01 3.17341E-03 S.0000OE+05 5.050060+00
103 8.47904E-01 3.51517E+00S 8.78262E-01 3.15647E-03 0.SSOOSE+00 5.00000E+00
104 7.91698E-01 3.53250E+00 8.77458E-01 3.22729E-03 0.SO0O0E+0S 5.050506+00
105 8.782246-01 3.555000E+00 8.77465E-01 3.19581E-03 0.50000Ei+00 5.000050+00
106 8.65681E-01 3.56633E+SS 8.77304E-01 3.16905E-03 0.0O0O0E+50 0.001000E+00
107 9.01017E-01 3.85800E+50 8.77530E-01 3.14883E-53 0.500000+00 0.050000E+00
108 8.31264E-Il 3.59850E+00 8.77153E-01 3.14612E-53 S.SO0OOE+00 0.OSSO0E+00
109 8.84434E-01 3.61500E+00 8.77171E-01 3.11733E-03 0.500000E00 0.OOSOOE+00

110 8.872956-01 3.63050E+00 8.77265E-01 3.S8976E-03 0.500000+50 0.00000E+00
119 8.718376-01 3.64883E+00 8.77215E-01 3.56168E-03 0.005000E+50 0.000006+00

MEND MESSAGE BOMBER ES-ill NABBING ...-. ONLY 479 INDEPENDENT FISSION POINTS MERE GENERATED
112 8.136846-01 3.866176+09 8.766386-81 3.08819E-03 0.08000E+08 0.000008E+00
113 8.783336-01 3.68267E+00 8.766936-01 3.06028E-03 0.OOO0OE+00 0.IOOOOE+00

114 9.431496-01 3.69917E+00 8.77246E-01 3.09039E-03 0.080000E+08 0.00000E+00
119 9.109046-01 3.71567E+00 8.77544E-01 3.07736E-03 0.O00000E+00 0.00001E+00
116 8.57323E-01 3.73217E+00 8.773676-01 3.05540E-03 0.000006+00 0.OOSOOE+00
117 9.55281E-S1 3.74767E+00 8.780446-01 3.10357E-03 0.00000E+00 0.O0O00E+00

MEMNO MESSAGE BOMBER ES-ill NABBNING .... ONLY 485 INDEPENDENT FISSION POINTS MERE GENERATED
118 8.45798E-01 3.764176+00 8.777666-01 3.08926E-03 0.OOOOOE+0S 0.O000OE+00

119
120
121
122
123
124
125
129

127
129
129
130
131
132
133
134
138
136
137
138
139
140
141
142
143

144
145
146
147
149

149
150
151
152
153
104
155
156
157
199
1599
160
161
192
193

194

165
1066
167
199

169
170
171
172
173
174
179
176
177
179
179
180
191
192

9.02391E-01 3.78067E+00
8.450146-01 3.798006+00
8.56319E-01 3.81533E+00
8.197596-Il 3.83467E+00
9.31123E-01 3.851176+00
8.429236-01 3.868506+00
9.39454E-01 3.88583E+00
8.43608E-01 3.902336+09
8.52193E-01 3.91883E+00
8. 68966E-01 3.93533E+00
8.54054E-01 3.95083E+00
8.49799E-01 3.96733E+00
8.4124GE-Si 3.989676+00
8.81364E-01 4.902176+00
8.72153E-01 4.017676+00
8.747166-01 4.034176+09
8.811396-01 4.090676+09
9.263206-01 4.06617E+00
8.59309E-01 4.081836+00
8.904546-01 4.097336+00
8.376206-01 4.113836+00
8.979676-01 4.12933E+09
9.247126-01 4.14583E+01
8.988936-01 4.16233E+00
9.306016-01 4.177006+02
6.133296-01 4.193906+00
8.931616-01 4.210836+00
8.004686-01 4.227336+00
8.7539886-01 4.24383E+00
8.69677E-01 4.290336+00
8.639266-01 4. 27767E+00
6.462676-01 4.29417E+00
8.923376-01 4.31150E±00
8.49212E-01 4.32000E+00
9.223606-01 4.342676+00
9.115166-01 4.359176+00
9.198526-01 4.374676+00
8.97890E-01 4.39117E+*00
8.44649E-01 4.407676+00
8.664266-01 4.42333E+00
8.259156-01 4.439676+00
9.092896-01 4.456176+00
8.782186-01 4.472676+00
9.112806-01 4.488176+00
9.096116-01 4.505676+00
8.937716-01 4.521176+60
8.537876-01 4.538676+00
8.710196-01 4.155006+00
8.13407E-01 4.97967E+09
9.409976-01 4.985336+00
8.76389E-01 4.601836+00
8.93145E-Il 4.617336+00
8.877906-81 4.633836+00
8.904616-Il 4.649336+00
8.168306-01 4.669006+00
9.090516-01 4.680906+00
8.809836-01 4.697006+00
9.600046-01 4.711676+00
9.629916-01 4.727176+00
9.226906-01 4.742676+00
9.076126-01 4.799176+00
9.776146-01 4.774036+00
9.000796-01 4.791336+00
9.920426-01 4.806636+00

8.779776-01
8.776876-01
8. 77518E-01
8.77036E-01
6.766976-01
8.763806-01
8.760806-01
8.798186-01
8.796296-01
8.799766-01
8. 79407E-01
8.792076-01
8. 74 94 4E-01
8. 749983E-01
8. 74987 1-01
8. 74 96 9E-01
8.750166-01
6.793996-01
8. 752790E-01
8.793916-01
8.791196-01
9.792806-01
8. 7563 6E-01
8.798016-01
8. 7619 06-01
8.757476-01
8.797996-01
8.792766-01
8.792776-01
8.792386-01
8.752996-01
8.790996-01
8.752156-01
8.790356-01
8.753486-01
8.799866-01
8.798906-01
8.799936-01
8.797916-01
8.757316-01
8.794146-01
8.796036-01
8.756186-01
8.758426-02
8.760526-01
8 .760089E-01
8.799636-01
8. 7594 96-01
8.761766-01
8. 769564E-01
8. 7695636-01
8.766626-01
8.767286-01
8.768086-01
8.770546-01
8.772406-01
8.772976-01
8.771976-01
9.771136-01
8.768096-01
8.76966E-01
8.768716-00
8.770006-01
8.771396-01

3.069976-03
3.096636-03
3.036166-03
2. 04 89 8E-03
3. 0473 96-03
3.034936-03
3. 0250 9E-03
3.012006-03
2. 993786-03
2.970406-03
2. 951786-03
2.0934 66-03
2. 924 4 9-03
2.902336-03
2.880176-03
2 .898276-03
2.837076-03
2.84 173E-03
2. 823126-03
3.804916-03
2.797986-03
2.782126-03
2.784836-03
2.769826-03
2.777436-03
2.7 93116-03
2.773096-03
2.803896-03
2.784496-03
2. 769562E-03
2.747326-03
2.735726-03
2.719796-03
2.707586-03
2.707796-03
2.700416-03
2.699696-03
2.681816-03
2.672216-03
2.655716-03
2.697746-03
2.647636-03
2.6309886-03
2.623876-03
2. 61 604E6-03
2.600286-03
2.5817956-03
2.972116-03
2.566536-03
2.580336-03
2.964846-03
2.991436-03
2.937146-03
2.52347E-03
2.920676-03
2.512876-03
2.498946-03
2.486936-03
2.473696-03
2.478816-03
2.469926-03
2.4 5163E-03
2.4 41346-03
2.431736-03

0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+09 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.100000E+01
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.5005060+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+01 0.00006E+01
0.000006+00 0.000006+00
0.000006*00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.000100+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00

0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.100006E+00
0.000006+00 0.000006+00
0.100000E+00 0.l01050+00
0.000006+00 0.000006+00
0.000506E+50 0.000006+00
0.000006+00 0.000006+00
0.000006+00 1.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.000006*00
0.000006+00 0.010000E÷00
0.000006+05 0.000006+00
0.000006+00 5.000006+500
0.00000E+00 0.00000EF00
0.0000060E+0 0.00000E+00
0.00000E+00 0.000500E+00 0
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183 8.188011-01 4.824171+00 8.76817E-O1 2.43960E-03 0.000001+00 0.000001+00
184 8.930871-01 4.840071+00 8.709091-01 2.427911-O3 0.000001+00 0.000001+00
185 8.64996E-01 4.858171+00 8.788441-01 2.415481-03 0.000001+00 O.OO0O0E+0O
188 8.82922E-00 4.872871+00 8.768771-01 2.402551-03 0.000001+00 0.000001+00
187 9.09805E-01 4.888331+00 8.770561-01 2.388171-03 0.000001+00 O.000001+00
180 6.094061-01 4.904831+00 0.769611-01 2.380141-03 0.000001+00 0.000001+00
189 8.93480K-0i 4.927171+00 8.770491-01 2.373091-03 0.000001+00 0.000001+00
190 9.062731-01 4.938071+00 8.772001-01 2.388441-03 0.O000001+00 0.000001+00
191 8.690971-01 4.904171+00, 8.771841-01 2.304231-03 0.000001+00 0.000001+00
102 8.689031-01 4.071671+00 8.771101-01 2.342431-03 0.000001+00 0.000001+00
193 8.320131-01 4.989831+00 8.708741-01 2.34207E-53 0.000001+00 0.000001+00
194 8.002891E-01 0.007331+00 8.785011-01 2.358471-03 0.000001+00 0.000001+00
190 8.870501-07 0.023031+00 8.705811-01 2.347971-03 0.000001+00 0.000001+00
106 8.020091-01 5.040331+00 8.784881-01 2.337031-03 0.000001+00 0.O000001+00
197 8.192911-01 0.00007E+00 8.701931-01 2.343441-03 0.000001+00 0.000001+00
198 8.044191-01 0.074171+00 8.760831-01 2.334101-03 0.000001+00 0.000001+00
199 0.759001-01 5.090071+00 8.760011-01 2.322221-03 0.000001+00 0.00000E+00
200 0.400771-01 0.107001+00 0.709241-01 2.310761-03 0.000001+00 0.000001+00
201 8.691871-01 5.123501+00 8.758401-01 2.300831-03 0.000001+00 0.000001+00
202 8.068021-01 5.141001+00 8.707951-01 2.294021-03 0.000001+00 0.000001+00
203 9.140071-01 5.1575001+00 0.75986E01- 3.290991-03 0.000001+00 0.000001+00

NENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBHER OF GENERATIONS.

TRIGA - PREF. FLOOD CANISTER

LIFETIME = 2.489371-04 + OR - 2.499391-06 GENERATION TIME = 4.88100E-05 + OR - 4.781271-07
Nil BAR = 2.420711+00 + OR - 1.830101-00 AVERAGE FISSION GROUP = 2.33328E+S1 + OR - 1.339621-02

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 1.36279E-01 + OR - 1.300091-03
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NO. OF INITIAL
GENERATIONS

SKIPPED

3

4

7
8
9
15
11
12
17
22
27
32
37
42
47
52
57
62
07

72
77
82
87
92
97

102
107
112
117
122
127
132
137
142
147
152
157
162
167
172
177
192
197

192
197

AVERAGE
K-EFFECTIVE

0.87590
0.87802
0.97961
0.87571
0.87558
0.97569
0.87800
0.87893
0.87581
0.87601
0.97593
0.87579
0.87629
0.87647
0.876851
0. 877 00
0.87756
0.87774
0.87706
0.87701
0.87720
0.87648
0.876837
0.876830
0. 875899
0. 87471
0. 87419
8. 87343
0. 874 30
0.87520
0.87323
0.87443
0.87857
0.87780
0. 87743
0.87641
0.87782
0. 87878
0.87684
0.87655
0.87511
0.87147
0.88838
0.88810
0.88361
0. 85658
0. 868925

+ DR-
+ OR
+ OR
+ OR-
+ OR
+ OR
+ OR
+ OR
+ OR
+ OR
+ OR
+ DR-
+ OR
+ OR
+ OR
+ OR
+ OR
+ OR
+ OR
+ OR-
+ OR
+ OR
+ OR-
+ OR-
+ OR-
+ OR
+ OR
+ OR
+ OR
+ OR
+ DR
+- OR
+ OR
+ OR
+ OR
+ DR
+ OR
+ OR
+ OR
+ OR
+ DR
+ OR
+ OR
+ OR
+ OR
+ OR
+ OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00230 0.87360 TO 0.87820
- 0.00231 0.87371 TO 0.87833
- 0.00228 0.87333 TO 0.87790
- 0.00229 0.87341 TO 0.87800
- 0.00230 0.87329 TO 0.87789
- 0.00231 0.87338 TO 0.87801
- 0.00230 0.87369 TO 0.87930
- 0.00231 0.87361 TO 9.87824
- 0.00233 0.87358 TO 9.87824
- 0.00234 0.87387 TO 0.87834
- 0.00239 0.87355 TO 0.87832
- 0.00244 0.87335 TO 0.87824
- 0.00250 0.87380 TO 0.87879
- 0.00253 0.87394 TO 0.87900
- 0.00254 0.87397 TO 0.87904
- 0.00259 0.87441 TO 0.87959
- 0.00263 0.87493 TO 0.88019
- 0.00268 0.875006 TO 0.88042
- 0.00274 0.87432 TO 0.87881
- 0.00282 0.87419 TO 0.87982
- 0.00290 0.87430 TO 0.88014
- 0.00295 0.87353 TO 0.87944
- 0.00304 0.87333 TO 0.87941
- 0.00394 0.87327 TO 0.87934
- 0.00311 0.87288 TO 0.87909
- 0.00315 0.87156 TO 0.87786
- 0.00322 0.87097 TO 0.87741
- 0.00330 0.87013 TO 0.87673
- 0.00335 0.87095 TO 0.87785
- 0.00343 0.87178 TO 0.87883
- 0.00338 0.88985 TO 0.87881
- 0.00347 0.87098 TO 0.87790
- 0.00385 0.87302 TO 0.88013
- 0.00374 0.87407 TO 0.88154
- 0.00394 0.87349 TO 0.88137
- 0.00411 0.87230 TO 0.08051
- 0.00398 0.87384 TO 0.88180
- 0.00428 0.87451 TO 0.88308
- 0.00442 0.87222 TO 0.88107
- 0.00487 0.87187 TO 0.88122
- 0.00510 0.87001 TO 0.68021
- 0.00042 0.88606 TO 0.87689
- 0.00594 0.88245 TO 0.87434
- 0.00658 0.80952 TO 0.87267
- 0.00733 0.85628 TO 0.87094
- 0.00933 0.84723 TO 0.86588
- 0.00994 0.85931 TO 0.87919

95 PER CENT
CONFIDENCE INTERVAL

0.87130 TO 0.88050
0.87140 TO 0.88004
0.87104 TO 0.98018
0.87112 TO 0.88030
0.87098 TO 0.88019
0.87107 TO 0.88032
0.87138 TO 0.98061
0.87130 TO 0.88056
0.87128 TO 0.88056
0.87133 TO 0.88068
0.87118 TO 0.88070
0.87090 TO 0.88068
0.87130 TO 0.88129
0.97141 TO 0.88153
0.87143 TO 0.88158
0.87182 TO 0.88218
0.87231 TO 0.88282
0.87238 TO 0.88311
0.87158 TO 0.88255
0.87137 TO 0.88264
0.87145 TO 0.88304
0.87058 TO 0.88238
0.87030 TO 0.88244
0.87023 TO 0.88238
0.88977 TO 0.88220
0.88841 TO 0.88101
0.88775 TO 0.88063
0.88683 TO 0.88003
0.88780 TO 0.88100
0.88833 TO 0.88208
0.86847 TO 0.87999
0.88749 TO 0.88138
0.88846 TO 0.88368
0.87033 TO 0.88528
0.86955 TO 0.88831
0.86820 TO 0.88462
0.86986 TO 0.88579
0.87023 TO 0.88733
0.86779 TO 0.88549
0.86720 TO 0.89589
0.86492 TO 0.88530
0.86064 TO 0.88231
0.85881 TO 0.88028
0.95294 TO 0.07925
0.84895 TO 0.87827
0.83791 TO 0.87521
0.84937 TO 0.88913

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL NISTORIES

0.86900 TO 0.88280
0.96909 TO 0.88295
0.89876 TO 0.68247
0.88883 TO 0.88259
0.86868 TO 0.88250
0.86876 TO 0.88263
0.86909 TO 0.88291
0.86899 TO 0.88287
0.86893 TO 0.88289
0.86899 TO 0.88302
0.986879 TO 0.88309
0.86846 TO 0.89313
0.86880 TO 0.88378
0.86868 TO 0.88408
0.86889 TO 0.88412
0.86923 TO 0.88477
0.86968 TO 0.88544
0.86970 TO 0.89579
0.86883 TO 0.88529
0.86856 TO 0.88548
0.86858 TO 0.88593
0.86762 TO 0.88534
0.86726 TO 0.88548
0.86719 TO 0.88542
0.88887 TO 0.88531
0.88526 TO 0.88417
0.86453 TO 0.89384
0.88353 TO 0.88333
0.86425 TO 0.88435
0.88490 TO 0.88550
0.86309 TO 0.88338
0.86403 TO 0.88483
0.86591 TO 0.88724
0.88659 TO 0.88901
0.86581 TO 0.88925
0.88409 TO 0.88872
0.88587 TO 0.88977
0.88596 TO 0.89161
0.86337 TO 0.88991
0.86253 TO 0.89057
0.85982 TO 0.89040
0.85522 TO 0.88773
0.85057 TO 0.88622
0.84836 TO 0.89583
0.84163 TO 0.88560
0.82958 TO 0.88403
0.83943 TO 0.89907

100000
99500
99000
98500
98000
97900
97000
96500
96000
85500
93000
90500
88000
85900
83000
80500
78000
75500
73000
70500
68000
85500
83000
60500
58000
55500
53000
50500
48000
45500
42000
40500
38000
35500
33000
30500
28000
25500
23000
20500
18000
15500
13000
10500
8000
5500
3000

0
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O TRIGA - PREP. FLOOD CANISTER

PLOT CE AVEPAGE K-EFFECTIVE BY GENERATION RON.
THE LINE REPRESENTS K-EFF = 0.O7S9 + OR - 0.0023 WHICH OCCURS FOR 203 GENERATIONS RUN.

0. 8507 0. 8760 0. 9043

SI

I I *
I I2 I*

II I I *

10 + I * I

O 1* 5

35 + I * S
II *[ S
II * S

O * S
II [ *

20 + I [*

I 1* 5
T I*

5 *1 II
25+ I *1 I

[ I * I I

SI *1 I

30 + I *1 5
[I *1 I

I I *

I I * II
35 + I I I

II * I
II *1 I

]I *1II

I I * ]I
O • S * jI

I I5 * II
55 * I [

45- 5 * Ij
5 * II
S II

500+ I * I
S I

I * SI
I I * II

S II
55 + I * II

II * II
iI * II

SI * IS
60 + I * I I

I I *11

[ I *12
I I *11

65+ 5 * j5
i I *12
I I * j5

O * iI

70+ I *11I
SI *1 I
SI *1 I
II *1 5
II * 0

75+ 5 *1 0
iI *1 5
I I * I

O *1 I

[0~ I *1 I

I I * I

P5 + I * 5
II S
I I5* 5
I 2 * 5

I I'
550* 51 S*

SSIi * 5
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105 +

130 +

145 +

160 +

175 +

120 +

lII I

I I* I
II * I

II - I
I * 3

I * 3
I * I

II * I
II * I
II * I
5I * I

I I* I
II * I
5I * I
II * I

I I* I
I 1* I

II * I
II * I
II * I
3I * I
It * I
II * I
II * I
II * I
IL* I

I 1* I
I 1* I

O 1* I
I * I
I *
I * I
I *1
I * I
I *1 I
0I*1 I
I "I 3
0 "l I
I *'3
I * o
I *1I
3 *
I *1I
0 *3I
3 * I

0 * I[
I I* I
I3* I
0 * I

O *3I
3 *3I
O * I

I *3I
I *3I
3 *3I
3 *3I
I *3I
I * I

3 * I

I3* 0
I *1I

0 * I
0 * I
I0* I
O i* I
I 1* I
I0* I
I0* I
I 1* I

II* I
II* I
If* I
II* I
II* I
I1* I
II * I
II *I
IL * I
II * I
I1* I
01* I
If* I
11* 0
Ii I
31* 3
II* I
II* 3
If- I

0
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190 +

195 +

200 +

II* I
I1* I
IV* I
II * I
II *I

II* I
If* I
TV* I
ITV I

I'*V I
I 1* I
I 1* I
I * I
1 * I

I0* I

0
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.8756 + OK - 0.0023 WHICH OCCURS FOR S GENERATIONS SKIPPED,

0.8566
-I----I-

15 +

IS

40 +

65 +

70 +

95 +

0. 8735
-I------------------

I *

* I

I' I

I I
I I

I 5

I I

I I

I I

I I
I' I
I 1*I
I I
I V* I
I I*
I'{ I
I * I
I * I

I V I
I1* I

I V* I
I I* I
I t* 5

I V* I
I V* I
I V* I

I I* I
II* I
11* I
11* I
I * I
II S
II*
II - I

II S
II *
II S
I I I
II
II I
II{ I
II' I
II I

II I
11 ' I

I ' I
I V* I
Ii' I

I V* I
I I * I

I 1* I
I I * I
I I* I
E 1 I
I I I

I V* I
I V* t
51 * 5

I V* I
5 i* I
5 1* I

I i* I
I V* I

I r* I

S 1
V I* I

I i* I

i I
S I1

'I I

0.8904
-...I------------------......
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95 +

100 +

105 +

110 +

145 +

170 +

175 +

105 +

NCInentoa

August 2015
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190 +

195 +

200 +

I* I~
I *I
I * J

* I I
• I

• I

- I

* * I
II

* 0 I

II * * I

I *

TRIGA - PREF. FLOOD CANISTER

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0003 2.56015E-04 3.8496

2 0.0014 1.22399E-03 1.4507

3 0.0018 1.61465E-03 1.0573

4 0.0012 1.06025E-03 1.3116

5 0.0020 1.71122E-03 1.1056

6 0.0032 2.76174E-03 0.7774

7 0.0043 3.77211E-03 0.6579

9 0.0044 3.87077E-03 0.6914

9 0.0059 5.18791E-03 0.6946

10 0.0129 1.13315E-02 0.7029

11 0.0270 2.36314E-02 0.6591

12 0.0351 3.07643E-02 0.6089

13 0.0313 2.73796E-02 0.6250

14 0.0251 2.20157E-02 0.5799

15 0.0049 4.26451E-G3 0.7710

16 0.0032 2.90705E-03 1.0406

17 0.0404 4.27848E-03 1.3408

19 0.0065 5.67290E-03 1.2992

19 0.0077 6.75195E-03 1.1157

20 0.0306 2.69092E-02 0.6428

21 0.0157 1.37974E-02 1.0465

22 0.0358 3.13575E-02 0.7425

23 0.1040 9.10929E-02 0.4225

24 0.1842 1.61359E-01 0.4212

25 0.1569 1.37437E-01 0.4936

26 0.2046 1.79249E-01 0.4994

27 0.0850 7.44517E-02 0.7552

SYSTEM TOTAL = 8.75900E-01 0.2627

ELAPSED TIME 0.15750 MINUTES

RANDOM NUMSER= 464866E647B1

SKIPPING 3 GENERATIONS

ABSORPTIONS PERCENT LEAKAGE PERCENT
DEVIATION DEVIATION

1.25699E-03 3.1723 0.000006+00 0.0000

1.439216-03 0.9921 0.OOOOOE+00 0.0000

1.726796-03 0.7770 0.OOOOOE+00 0.0000

9.633166-04 0.9001 0.000006±00 0.0000

2.369026-03 0.7949 0.000006+00 0.0000

9.119626-03 0.7192 0.000006+00 0.0000

2.042856-02 0.6049 0.000006+00 0.0000

1.714946-02 0.6295 0.000006+00 0.0000

1.76786E-02 0.5915 0.000006±00 0.0000

4.472969-02 0.5519 0.000006+00 0.0000

5.940336-02 0.5306 0.000006+00 0.0000

4.6275996-02 0.5061 0.000006+00 0.0000

5.511796-02 0.4953 0.000006+00 0.0000

9.431316-02 0.5470 0.00000E+00 0.0000

3.099256-02 0.9220 0.000006+00 0.0000

1.725026-02 0.9915 0.00000E+00 0.0000

9.673046-03 0.9741 0.000006+00 0.0000

9.930196-03 0.9323 0.000006+00 0.0000

1.432196-02 0.7993 0.000006+00 0.0000

4.397166-02 0.6909 0.00000E+00 0.0000

1.624416-02 0.8753 0.000006±00 0.0000

3.195226-02 0.7699 0.000006+00 0.0000

9.490146-02 0.4693 0.0080006+00 0.0000

1.299736-01 0.4092 0.000006+00 0.0000

1.025166-01 0.4616 0.000006+00 0.0000

1.234716-01 0.5002 0.000006+00 0.0000

4.091696-02 0.7639 0.00000E+00 0.0000

1.002576+00 0.0915 0.000006+00 0.0000
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TRIGA - PREF. FLOOD CANISTER

FREQUENCY FOR GENERATIONS 4 TO 203
0.7920 TO 0.8099 4*
0.8099 TO 0.02780 *****
0.R278 TO 0.0457 ********
0.8457 TO 0.0636 *********************
0.R636 TO 0.0015 ************4******
0.0015 TO 0.0004 ***********************
0.0004 TO 0.0173 **************
0.9173 TO 0.9352 *****
0.0352 TO 0.9030 ***
0.9530 TO 0.9709 **

FREQUENCY FOR GENERATIONS 04 TO 203
0.7920 TO 0.800900
0.0000 TO 0.0270 ****
0.0270 TO 0.8457 *******
0.0457 TO 0.0636 ************4
0.0636 TO 0.0010 ************
0.0005 TO 0.0994 ***************4*
0.0994 TO 0.0173 *************
0.0173 TO 0.0352 ****
0.9302 TO 0.9530 4*
0.0030 TO 0.9709 **

FREQUENCY FOR GENERATIONS 104 TO 203
0.7920 TO 0.0099 **
0.9099 TO 0.0270 ***
0.0270 TO 0.0457 ******
0.0407 TO 0.0630 ********
900836 TO 0.0015 **********
0.9015 TO 0.0994 **********
0.0994 TO 0.9173 ******4*
0.9173 TO 0.0352 ***
0.9352 TO 0.9530 **
0.9530 TO 0.9709 *

FREQUENCY FOR GENERATIONS 054 TO 203
0.7920 TO 0.0099 *
0.0099 TO 0.0270 **
0.0270 TO 0.8457 **
0.0457 TO 0.0630 ***
0.0630 TO 0.88150 *****
0.8815 TO 0.0994 ******
0.9994 TO 0.9173 ******
0.0173 TO 0.9352 *
0.0352 TO 0.9530 *
0.9530 TO 0.9709

CONGRATULATIONO! YOU NAVE SUCCESSFULLY TRAVERSED THlE PERILOUS PATH THROUGH RENO V IN 5.15750 NONUTES
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Figure 6.6.6-2 TRIGA Fuel Cluster Rods - Base Fuel Configuration - Poisoned Basket

PRIMARY MODULE ACCESS ASID INPUT RECORD ( SCALE DRIVER - 90/03/28 - 09:06:37)
MODULE CSAS25 WILL SE CALLED

TRIGA - PREF. FLOOD CANISTER
270ROUPNDF4 INFHOMMEDSUM
* FUEL
U-235 L 0.0 2.30590E-04 END
U-238 L 0.0 1.6263LE-05 END

ZR 1 0.0 5.37586E-03 END
N 1 0.0 8.45211E-03 END

820 L 0.84220 203.0 END
'CLAD, BASKET, AND CASK
S5

3
04 2 1.0 293.0 END

'CANISTER INTERNAL MODERATOR

820 3 1.5 293.0 END
'SIRCONIUM ROD
ZR 4 1.0 203.0 END
'ORAPHITE REFLETOR
C 5 1.0 203.0 END

'LEAD SHIELD
Ps 8 1.0 203.0 END

'N/EUTRON SHIELD
9120 7 SE-20 283.0 END
'CASK EXTERNAL MATERIAL
820 8 IE-20 293.0 END
'END POTTING FOR FUEL ELEMENT
SS304 0 0.337137 293.0 END

H20 8 1E-20 283.0 END
'SECOND FUEL MATERIAL FOR UN-CANOSTERED
0-235 10 0.0 9.052980E-4 END
0-238 10 0.0 3.849480E-4 END

ZR 10 0.0 3.446510E-2 END
H 10 0.0 5.514420E-2 END
'SECOND END-FITTING MATERIAL FOR UN-CANISTERED FUEL

oS304 11 0.337137 293.0 END
820 11 DEN=0.662863 1.000-3 293.0 END

'CASK INTERIOR MODERATOR MATERIAL
820 12 1.OOE-3 293.0 END
'NEUTRON ABSORBER FLATE WITH BORON
FE 13 DEN=7.76 0.0717 293.0 END
C 13 DEN=7.76 0.0001 293.0 END
SI 13 DEN-7.76 0.0033 283.0 END
045 13 DEN=7.70 0.0080 293.0 END
p 13 DEN=7.75 0.0001 293.0 END
CR 13 DEN=7.76 0.1049 293.0 END

NI 13 DEN=7.76 0.1233 283.0 END
B-IO 13 DEN=7.78 0.0073 293.0 END
0-11 13 DEN=7.76 0.0007 293.0 END
N 13 DEN=7.78 1.1017 303.0 END

'NEUTRON ASSORSER PLATE WITHOUT BORON
FE 14 DEN=7.70 0.8717 293.0 END
C 14 DEN-7.76 0.0001 293.0 END
SI 14 DEN-7.78 0.0033 293.0 END
MN 14 DEN=7.78 0.0080 293.0 END
P 14 OEN-7.75 0.0001 203.0 END

CR 14 DEN=7.76 0.1949 293.0 END
NI 14 DEN-7.78 0.1233 293.0 END
N 14 DEN-7.76 0.0037 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 3.40688E-02 END
H 21 0.0 9.356380-02 END

'CLAD ENCOLOY
NI 32 0 0.028518 END
FE 22 0 0.033920 END

CR 22 0 0.021151 END
C 22 0 0.000399 END
MNH 22 0 0.001308 END
O 22 0 0.000022 END
00 23 0 0.001703 END

CU 22 0 0.000540 END
AL 23 0 0.000268 END
TI 22 0 0.000190 END
'CASE INTERN•-l MODERATOR
020 23 1.000-3 283.0 END
'LEAD SHIELD
PB 28 1.0 293.0 END

'NEUTRON SHIELD
N20 27 1B-20 293.0 END
'CASK EXTERNAL MATERIAL
H20 28 10-20 293.0 END
'END FITTING FOR FUEL ELEMENT
$0304 20 .4909 293.0 END
H120 29 DEN-.5031 1.OOE-3 293.1 END

'BASKET, AND CASE NEED TO LOOK AT HOW THIS IS USED

o5304 212 1.0 293.0 END
'NEUTRON ABSORBER PLATE WITH BORON
FE 210 IEN-7.76 0.0717 293.0 END
C 210 DEN=7.7E 0.0000 203.0 END
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SI 210 DEN=7.76 0.0033 293.0 END
MN 210 DEN=7.76 0.0060 293.0 END
P 210 DEN=7.75 0.0001 203.0 END
CR 210 DEN=7.76 0.1849 293.0 END
NT 210 DEN=7.76 0.1233 203.0 END
B-li 210 DEN=7.76 0.0073 203.0 END
N-lII 210 DEN=7.70 0.0007 293.0 END
N 210 DEN=7.76 0.0017 203.0 END
'NEUTRON ABSORBER PLATE KITBOUT BORON
FE 211 DEN=7.76 0.6717 203.0 END
C 211 DEN=7.76 0.0001 293.0 END
SI 211 DEN=7.76 0.0023 293.0 END
MN 211 DEN=7.76 0.0060 293.0 END
P 211 DEN=7.75 0.0000 203.0 END
CR 211 DEN=7.76 0.1949 293.0 END
NI 211 DEN=7.76 0.1233 297.0 END
N 211 DEN=7.76 0.0017 293.0 END

'AL FUEL BOLDER
AL 200 0.0 293.0 END
END COMP
MORE DATA
RES=2i CYLINDER 0.6477 DAN(21)=.39879
END MORE
TRIGA - PREP. FLOOD CANISTER
READ PARAMd TME=170.0 OEN=203 NPO=500 RUN-YES PIT-NO
TBA=2.0 END PABAM
READ GEOM
UNIT 1
COM= 'TRIGA FUJEL (SMEARED)'
CYLINDER 1 1 3.9877 60.959 0.001
UNIT 5
COM='3.38 in Width I 0.29 in Thickness DIVIDER CENTER STACK (SEALED)'
CUBOID 2 1 2P4.2672 0.7112 9.0 +74.29 -9.255
UNIT 6
COM='3.38 in Midth / 0.24 in Thickness DIVIDER OUTSIDE STACK (SEALED)'
CUBOID 2 1 294.2672 0.6096 0.0 +74.29 -9.255
UNIT 7
COM= 'SEALED CANISTER'
CYLINDER 3 1 3.9979 +60.96 0.0
NOLE 1 0.0 5.0 0.0
CYLINDER 2 1 4.1529 +63.50 -1.27
CYLINDER 12 1 4.1529 +74.29 -9.255
UNIT 10
COM='TRIGA ELEMENTS IN Top of 3.39 in s 3.39 in OPENING (SEALED)'
CUBOID 12 1 294.2672 294.2672 +74.29 -9.299
BOLE 7 0.0 0.1142 0.0
UNIT 11
COM='TRIGA ELEMENTS IN Bottom of 3.39 in x 3.39 in OPENING (SEALED)'
CUBOID 12 1 294.2672 294.2672 +74.29 -9.255
BOLE 7 0.0 -0.1142 0.0
UNIT 12
COM='TRIGA ELEMENTS IN Bottom Right of 3.39 in s 3.39 in OPENING (SEALED)'
CUBOOD 12 1 294.2672 294.2673 +74.29 -8.255
BOLE 7 ±0.1142 -0.1142 0.0
UNIT 13
COM='TRSGA ELEMENTS IN Top Right of 3.30 in x 3.39 in OPENING (SEALED)'
CUBOID 12 1 294.2672 294.2672 +74.29 -9.255
BOLE 7 +0.1142 +1.1142 1.0

UNIT 14
COM='TKIGA ELEMENTS IN Bottom Loft of 3.30 in x 1.39 in OPENING (SEALED)'
CUBOID 12 1 294.2672 294.2672 +74.29 -9.255
BOLE 7 -0.1142 -0.1142 0.0
UNIT 10
COM='TRIGA ELEMENTS IN Top Loft of 3.39 in x 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2672 294.2672 +74.25 -8.255
BOLE 7 -0.1142 +0.1142 0.0
UNIT 16
COM='TRIGA BASKET 3.39 in s 3.39 in CENTER OPENING (SEALED)'
CUB050 12 1 2P4.2672 294.2672 +74.29 -9.255
BOLE 7 0.0 0.0 0.0
UNIT 17
COM= 'BORIZONTAL X-X POISON OSHET + WATER'
CUBOID 13 1 293.9227 0.3170 0.0 +73.02 -6.990
CUBOID 14 1 294.1402 0.3175 0.0 +73.02 -6.995
CUBOID 12 1 2P4.2672 0.3175 0.0 +74.29 -9.255
UNIT 19
COM= 'BORIZONTAL5 X-X POISON OSHET + MATER'
CUBOID 13 1 293.9227 0.3175 0.0 2014.163
CUBOID 14 1 2P4.1402 0.3176 9.0 2P34.163
CUBOID 12 1 2P4.2672 0.3175 9.0 2P36.703
UNIT 20
COM='CENTER COLUMN OF THREE OPENINGS a! 0.26 in plate (SEALED)'
ARRAY 1 -4.2672 -13.9301 -9.255
REPLICATE 2 1 4R0.7112 2R0.0 1
UNIT 21
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS w! 0.12 in plate (SEALED)'
A-RRAy 2 -4.2672 -9.9979 -8.255
REPLICATE 2 1 0.0 0.3049 2R0.3048 2R0.0 1
UNIT 22
COM='RIOBT OUTSIDE COLU4n• OF TBO OPENINGS w! 0.12 in plato (SEALED)'
ARRAY 3 -4.2072 -8.9979 -9.255
REPLICATE 2 1 0.3048 0.0 2R0.3048 2R.0.0 1
UNIT 30
COM= 'NAC-LWT TRIGA BASKET (SEALED)'
CYLINDER 12 1 17.1 +74.29 -9.2055
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HOLE 20 0.0 0.0 0.0
HOLE 21 -9.2457 0.0 0.0
HOLE 22 +9.2457 0.0 0.0
CYLIHDER 2 0 18.9103 +74.93 -8.990
CYLINDER 6 0 33.4645 +74.93 -9.990
CYLINDER 2 1 36.5199 +74.93 -8.890
CYLIHDER 7 1 49.2227 +74.93 -8.890
CYLINDER 2 1 49.8221 +74.03 -9.990
CUBOSD 8 0 4P489.221 +74.93 -8.890
UNIT 41
COI4='TRIGA FUEL ELEMENT'
CYLINDER 21 1 0.6477 2P27.94
CYLIHDER 22 1 0.66634 2P27.94
CYLINDER 29 1 0.68834 43.48 -33.04
UNIT 42
COM= HORIZONTAL X-H POISON SHEET + HATER'
CUBOID 210 1 2P3.8227 0.3175 0.0 39.38 -29.94

CUSOID 211 1 2F4.1402 0.3175 0.0 39.38 -29.94
CUBOID 23 1 2P4.2672 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 1 294.2672 0.6098 0.0 43.48 -33.04
UNIT 419
COM= 'TRIGA FUEL ELEMENTS IN AL TUBE, CENTERED'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.0 0.0 9.0
CYLINDER 215 1 0.94905 43.48 -33.04
UNIT 411
COM= 'TRIGA FUEL ELEMENTS OHNAL TUBE, RIGHT'
CYLINDER 23 1 0.909625 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 SN AL TUBE, LEFT'
CYLINDER 23 1 0.899625 43.48 -33.04
HOLE 41 -0.12127 0.0 0.0
CYLINDER 215 1 0.94905 43.48 -33.04
UNIT 413
COM= 'TRIGA FUEL ELEMENTS ON AL TUBE, TOP'

CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.0 0.12027 0.0
CYLINDER 215 1 0.94805 43.49 -33.04
UNIT 414
COM='*TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM'
CYLINDER 23 1 0.609625 43.48 -33.04
HOLE 41 0.0 -0.12127 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 405
COM='TRIGA FUEL ELEMENTS IN AL TUBE, TOP RIGHT'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.09574 0.08574 0.0
CYLINDER 215 1 0.94905 43.48 -33.04
UNIT 416
COM='TRIGA FUEL ELEMENTS IN AL TUBE, TOP LEFT'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 -0.08574 0.08574 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 417
COM= 'TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM RIGHT'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.08574 -0.09174 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 418
COM= 'TRIOS FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT'
CYLINDER 23 1 0.800625 43.48 -33.04
HOLE 41 -0.08574 -0.08574 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 420
COM= 'AL TUBES HITH TRIOA FUEL, IN FUEL INSERT, CENTER OPENING'
CUBOSO 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8443 -2.8443 0
HOLE 413 -0.84810 -2.8443 0
HOLE 413 0.84810 -2.8443 0
HOLE 416 2.8443 -2.8443 0
HOLE 411 -2.8443 -0.94810 0
HOLE 415 -0.94810 -0.94810 0
HOLE 416 0.94810 -0.94010 0
HOLE 412 2.8443 -0.94810 0
HOLE 411 -2.8443 0.94810 0
HOLE 417 -0.94810 0.94810 0
HOLE 418 0.94810 0.94810 0
HOLE 412 2.8443 0.94810 0
8OLE 417 -2.8443 2.8443 0
HOLE 414 -0.94810 2.8443 0
HOLE 414 0.94810 2.8443 0
HOLE 410 2.8443 2.8443 0
CUHOID 23 1 494.1529 43.49 -33.04

'CHECK 4.1 CM AB****,**.*,**** ~******f*
UNIT 421
C0OM='AL TUBES HITH TRIGA FUEL, IN FUEL INSERT, BOTTOM OPENING'
CUBOID 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8443 -2.8443 0
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HOLE 413 -0.94810 -2.8443 0
HOLE 413 0.94810 -2.8443 0
HOLE 418 2.H443 -2.8443 0
HOLE 411 -2.8443 -0.94810 0
HOLE 415 -0.84810 -0.94810 0
HOLE 418 0.94810 -0.94810 0
HOLE 412 2.H443 -0.94810 0
HOLE 411 -2.8443 0.94810 0
HOLE 417 -0.94810 0.94810 0
HOLE 418 0.94810 0.94810 0
HOLE 402 2.8443 0.94810 0
HOLE 417 -2.8443 2.8443 0
HOLE 414 -0.94810 2.8443 0
HOLE 414 0.94810 2.8443 0
HOLE 418 2.8443 2.8443 0
CUBOTD 23 1 494.1029 43.48 -33.04

'CHECK 4.1 114 ***A **OV*********
UNIT 422
COM-='AL TUBES HOTS TRIGA FUEL, IH FUEL 0N0ERT, TOP OPEHISG'
108000 23 1 494.1029 43.48 -33.04
HOLE 410 -2.8443 -2.8443 0
HOLE 413 -0.94810 -2.8443 0
HOLE 413 0.94810 -2.8443 0
HOLE 418 2.8443 -2.8443 0
HOLE 411 -2.8443 -0.94910 0
HOLE 410 -0.94810 -0.94810 0
HOLE 418 0.94810 -0.94810 0
HOLE 412 2.8443 -0.94810 0
HOLE 411 -2.9443 0.94810 0
HOLE 417 -0.94810 0.94810 0
HOLE 419 0.94810 0.94810 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 2.8443 0
HOLE 418 2.8443 2.8443 0
CUBOID 23 1 494.1029 43.49 -33.04

'CHECK 4.1 C4 AH*******y********
UNIT 423
COM= 'AL TUBES HITS TRIGA FUEL, IS FUEL INSERT, BOTTOM LEFT
CUBOID 23 1 494.1029 43.48 -33.04
SOLE 410 -2.8443 -2.8443 0
HOLE 413 -0.94810 -2.8443 0
HOLE 413 0.94810 -2.8443 0
SOLE 418 2.8443 -2.8443 0
HOLE 411 -2.8443 -0.94810 0
HOLE 418 -0.94810 -0.94810 0
HOLE 418 0.94910 -0.94810 0
HOLE 412 2.8443 -0.94810 0
HOLE 411 -2.8443 0.04810 0
HOLE 417 -0.94810 0.94810 0
HOLE 410 0.94810 0.94810 0
HOLE 412 2.8443 0.94010 0
SOLE 417 -2.9443 2.8443 0
HOLE 414 -0.94810 2.9443 0
HOLE 414 0.94910 2.8443 0
SOLE 408 2.8443 2.8443 0
108000 23 1 494.1029 43.48 -33.04

'CHECK 4.1 CM AHB***********÷****
UNIT 424
104= 'AL TUBES WITH TROGA FUEL, IS FUEL INOSET, TOP LEFT 090

108020 23 1 494.1529 43.40 -33.04

OPEHIHG'

NING0'

BOLE
BOLE
HOLE
BOLE
HOLE
HOLE
HOLE
HOLE
SOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
SOLE

411
413
413
418

411
418

418
412
411
417
418
412
417
414
414
418

-2.8443 -2.8443
-0.94810 -2.9443
0.94910 -2.9443
2.8443 -2.9443

-2.8443 -0.84810
-0.94810 -0.94910
0.94910 -0.94810
2.8443 -0.94810

-2.8443 0.94910
-0.94910 0.94810
0.04810 0.94810
2.8443 0.94810

-2.8443 2.8443
-0.94910 2.8443
0.94810 2.8443
2.9443 2.9443

0
0
0

0
0

0
0
0
0
0
0
0
0
0
0

1U9000 23 1 494.1029 43.40 -33.04
'CHECK 4.1 CM AH ***************

UNIT 420
COM='AL TUBES HOTS THIGA FUEL, OH FUEL HIESET, BOTTOM BOOST OPENING'
CUBOID 23 1 494.3029 43.40 -33.04

SOLE
HOLE
SOLE
HOLE
SOLE
HOLE
BOLE
HOLE
HOLE
BOLE
SOLE
BOLE

410
413
413
410
411
410

418
412
411
407

418
412

-2.8443 -2.8443
-0.94810 -2.8443
0.94810 -2.8443
2.8443 -2.9443

-2.8443 -0.94910
-0.04810 -0.94910
0.94810 -0.94910
2.0443 -0.94810

-2.8443 0.94810
-0.94910 0.84010

0.94810 0.94810
2.8443 0.94810

0

0
0

0
0
0

0
0
0
0
0
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HOLE 417 -2.8443 2.8443 0
HOLE 414 -0.94810 2.8443 0
HOLE 414 0.94810 2.8443 0
HOLE 418 2.8443 2.8443 0
CUBOID 23 1 4P4.1529 43.48 -33.04
* CHECK 4.1 **M ***ABOV **********

UNIT 426
COIM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP RIGHT OPENING'
CUBOID 23 1 4P4.1829 43.48 -33.04
HOLE 410 -2.8443 -2.8443 0
HOLE 413 -0.94810 -2.8443 0
HOLE 413 0.94810 -2.8443 0
HOLE 416 2.8443 -2.8443 0
HOLE 411 -2.8443 -0.94810 0
HOLE 415 -0.94810 -0.94810 0
HOLE 416 0.84810 -0.94810 0
HOLE 412 2.8443 -0.94810 0
HOLE 411 -2.8443 0.94810 0
HOLE 417 -0.94810 0.94810 0
HOLE 418 8.94810 0.84810 0
HOLE 412 2.8443 0.94810 0
HOLE 417 -2.8443 2.8443 0
HOLE 414 -0.94810 2.8443 0
HOLE 414 8.94810 2.8443 0
HOLE 418 2.8443 2.8443 0
CUBOID 23 0 4P4.1529 43.48 -33.04

UNIT 430
COM= 'FUEL INSERT IN, CENTER OPENING'
CUBOID 23 1 4P4.2672 43.48 -33.04
HOLE 420 0.8 0.0 80.
UNIT 431
1COM-'FUEL INSERT IN, BOTTOM OPENING'
CUBOSD 23 1 4P4.2672 43.48 -33.04
HOLE 421 0.0 -0.1143 0.9

UNIT 432
1COM='FUEL INSERT IN, TOP OPENING'
CUBOID 23 1 4P4.2672 43.48 -33.04
HOLE 422 0.8 0.1143 0.8

UNIT 433
COM='FUEL INSERT IN, BOTTOM LEFT OPENING'
CUBOID 23 1 4P4.2672 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 -0.1143 0.1143 0.0
UNIT 430
CON=-FUEL INSERT IN, BOTCH RIGHT OPENING'
CUSOID 23 1 4P4.2672 43.48 -33.04
HOLE 420 0.1143 -0.1143 0.0
UNIT 436
CON- 'FUEL INSERT IN, TOP RIGHT OPENING'
CUBOID 23 1 4P4.2672 43.48 -33.04
HOLE 420 0.1143 0.1143 0.0
UNIT 440
CON-'CENTER COLUMN OF THREE OPENINGS'
ARRAY 41 -4.2672 -13.8303 -33.04
REPLICATE 212 1 460.7112 200.0 1
UNIIT 441
COW-'LEFT OUTSIDE COLUSO OF TWO OPENINGS'
ARRAY 42 -4.2672 -8.9979 -33.04
REPLICATE 212 1 0.0 0.3408 2R0.3408 2R0.G 1
UNIT 442
COW-='RIGHT OUTSIDE COLUMN CF THO OPENINGS'
ARRAy 41 -4.3072 -8.9979 -33.04
REPLICATE 212 1 0.3408 0.0 2RO.3408 260.0 1
UNIT 4500
COM-'28 TROGA FUEL ELEMENTS IN EACH LWT BASKET'
CYLINDER 23 1 17.1000 43.480 -33.040
HOLE 440 0.0 0.0 0.8
HOLE 441 -9.2407 0.0 0.0
HOLE 442 +9.2407 0.0 0.8

CYLINDER 212 1 18.0103 43.480 -33.040
CYLINDER 26 1 33.4040 43.480 -33.049
CYLINDER 212 1 36.1188 41.480 -33.041
CYLINDER 27 1 49.2227 43.480 -33.040
CYLINDER 212 1 48.0221 43.480 -33.040
CUBOOD 28 1 4P49.8221 43.480 -33.040
UNIT 80
COM-='SIMPLIFOED LID STRUCTURE NAC-LWT'
CYLINDER 2 1 36.0180 2P14.1381
CYLINDER 8 1 49.8221 2P14.1351
CUBOID 8 1 4P49.8221 2P14.1351
UNIT 81
COM='SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LHT'

CYLINDER 8 1 20.3020 2P3.81
CYLINDER 2 1 30.6188 +13.97 -12.7
CYLINDER 8 1 49.9221 +13.97 -12.7
CUBOUD 8 1 4P49.8221 +13.97 -12.7
GLOBAL. UNIT 82
COW-='STACK OF 5 BASKETS IN CASK'
ARRAY 20 -49.0221 -49.8221 -221.3
END GECM
READ ARRAY
ARA-1 NUN-i NUY=7 NUZ=I FILL 10 0 17 10 17 0 11 END FILL 0
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ARA=2 NUX=I NUY=4 NUZ=1 FILL 13 17 6 12 END FILL
A!RA=3 NUX=I NUY=4 NUZ=1 FILL 15 17 6 14 END FILL
ARAA=41 NUX=I NUY=7 NUZ=I FILL 432 45 42 435 42 45 431 END FILL
AN•A=42 NUX=1 NUY=4 NUZ=1 FILL 416 46 42 435 END FILL
ARAA=43 NUX1I NUY=4 NUZ=3 FILL 434 46 42 433 END FILL
A!RA=20 NUE=l NUY=I NUZ=7 FILL 51 3D 3R451 30 80 END FILL
END ARRAY
READ BOUNDS ALL=MSR END NDUNDS
READ FLIT
TTL= 'X-Y PLDT IF CASK (CANISTER ELEVATION)'
SCR=YES PIC=MAT LPI=IO
UAX=I.S VDN=-l.O NAX=800
XUL=-50.0 YUL-50.O SUL=I49.352
XLB=S50. YLR=-50.0 ZLR=I49.352 END
TTL='X-Y FLIT IF BASKET (CANISTER ELEVATION)'
SICBYES PIC=MAT LPI=l0
UA2C=l.S VDN=-I.0 NAX=850
XUL=-I1T.2 YUL=IT.2 ZUL=149.352
XLR=I7.2 YLAR-17.2 ZLR=I49.352 END
TTL= 'X-Y FLIT IF BASKET (CAVITY MID FLAKE)'

SCR=YEI PIC=MAT LPI=I0
UAX=l.0 VDN=-.I. NAX=8SS
XUL=-17.2 YUL=17.2 ZUL=S.0
XLR=I7.2 YLK=-I7.2 ZLR=0.S END
TrVL= 'X-Y FLIT IF CENTER OFENING (CANISTER ELEVATION)'

SOR=YES PIC=I4AT LFI=lS
UA3(=I.S VDN=-I.0 NAX=800
EUL=-7.0 1UL=7.S 1UL=149.352
XLR=7.0 YLK=-7.S ZLR=I49.352 END
TTL= 'X-Y FLIT IF FEESFHEKAL OFENING (CANISTER ELEVATION)'
SOR=YES FSCC=4AT LFI=lS
UAX=I.0S VDN=--l.S NAX=600
XUL=-7.0 YUL=I6.0 DUL=149.352
XtR=7.S YLE=4.S ZLE=I49.352 END
TTL-'Y-S FLIT IF BASKET (CENTER IF FUEL ELEMENTI,CANSSTER ELEVATION)'

SCR=YES PIC=MAT LFI=lO
VAX=I.0 SWDN=-l.0S NA3(=S00
XUL=2.12 YUL=-14.S ZUL=186.69
XLR=2.l2 YLR=-4.5 ZLR=II2.014 END
TTL= Y-E FLIT IF BASKET (CASK)'
SCB=YES PIC=S4AT LPI=I0
VAX=1.0 WDN=-l.0 NAX=800
XUL=2 .12 YUL=--1 ZUL=220.O
ELR=2.12 YLR=+51 DLR=-220.S
END FLIT
END DATA

SECONDARY MIDDLE 00I0S8 NAS BEEN CALLED.

MODULE 0000S8 IS FINISHED. COMFLETION CODE S. CFU TIME USED I

SECONDARY MODULE 000002 NAN BEEN CALLED.

MIDDJLE 000062 IS FINISNED. COMELETION CODE S. CFU TIME USED 15

SECONDARY MIDDLE ISIESS NAS BEEN CALLED.

MODULE 000SS9 55 FINISNED. CIMFLETIIN CODE S. CFU TIME USED 202

MODULE CSAS25 IS FINISNED. COMFLETION CODE S. CFU TIME USED 22S

.59 (SECINDS(.

.55 (SECONDS).

.62 (SECONDS).

.91 (SECONDS).
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CCCCCCCCCCC 00090009909
CCCCCCCCCCCCC 0009900990000
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2222222222222 00005000500

SEESEEEEEEEEEE pppppppppppp
ESEEEESEEEEEEE PPPPPPPPPPPPP
ES PP PP
EE pp pp
ES pp pp
EEEEEEEE- - - - - PPPPPPPPPPPPP
EEEEEEEEE - - - - PPPPPPPPPPPP
EE PP
EE PP
EE PP
ESEESEEEEEEEEE PP
ESEEEESEEEEEE PP

11 // 990509990999
111 // 98999999999999

1111 // 99 99
11 // 09 99
11 // 99 99
13 // 09999999909999
11 // 9999999909999
11 // 99
II // 99
1I // 99

11111111 // 9999999999999
11111121 // 999999999999

0000000 0000000050055
000000000 005005005550055

00 00:: 55
00 00 : 50
00 00 :: 50
00 00 0050000005055
00 00 00500050000055
00 00 ::55
00 00 00 5

00 00 : 50 55
090000000 05500005500055
9000000 005550505055

0

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCC CCC

988888 88 8888
8888888888888
88 88
08 88
88 88

880898888988
888808888988

88 88
88 88
88 88
8888888888888
888988888888

0000000
O009000008

00 00
00 O00
00 O00
00 O00
00 00
00 O00
00 00

00 00
90000o0000
0000000

//
//

//
//

/1
//

22
22

22
22

2222222222222
2222222222222

0000000
000000000

90 00
00 O00
00 O0
00 O09
00 O00
90 00
00 O00

00 O00
000000000
0000000

0
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SSISSSSSSSS CCCCCCCCCCC AAAAAA LB EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSISSSSSSS CCCCCCCCCCCCC AAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC

SS SS CC CC AA AA LL EE PP PP CC CC
SSCC AA AA LB EE Pp PP CC

IS CC AA AA LB RE PP PP CC
sSSSISSSSSS CC AAAAAAAA LB EEEEEEEEE-------------- PPPPPpPPPpPP CC

SISISSSISSSSS CC AAAAAAAA LB EREEEEEE- - - - - PPPPPPPPPPPP CC
SS CC AA AA LB EE PP CC
SS CC AA AA LB ER PP CC

SS SS CC CC AA AA LB RE PP CC CC
SSSSSSSSSSSSBS CCCCCCCCCCCCC AA AA BLBBLLLLLLLLLL EEEEEEEEEEEEE pp CCCCCCCCCCCCC
BIBBBIBSSSB CCCCCCCCCCC AA AA LLLBLLLLLLLLBL EEEEEEEEEEEEE PP CCCCCCCCCCC

***** ~PROGRAM VERIFICATION INPORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM: CSAS***

*** CREATION DATE: 03/08/96***

***** VOLUME: END **

***** LIBRARY: GA\SCALE43\WINNT\EXE***

*** PRODUCTION CODE: CIAS **

***** VERSION: 3.1***

•**** JOBNAME: SCALE-PC***

*** DATE OP EXECUTION: 12/21/98***

*** TIME OP EXECUTION: 03:00:501**

***PROBLEM PARAMETERS***

BIB 27GROUPNDF4 LIBRARY
MXX 215 MIXTURES
MSC 79 COMPOSITION SPECIFICATIONS
IZN 1 MATERIAL ZONES
GE INFROMMEDIUM GEOMETRY
MORE 1 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN I FUEL IOLUTIONS

÷* *** PROBLEM GEOMETRY***

÷** ** INFINITE HOMOGENEOUS MEDIUM * ** *

MFUEL 1 MIXTURE NO. OF THE INFINITE HOMOGENEOUS MEDIUM

* ** * SPECIAL PARAMETERS***

IBN B ORDER OF ANGULAR OUADRATURE
INM 20 INNER ITERATION MAXIMUM
1CM 25 OUTER ITERATION MAXIMUM
SZF 1.50000E±00 SIZE FACTOR FOR SPATIAL MEIB
EPS 1.00000E-54 OVERALL PROBLEM CONVERGENCE
PTC 1.00000E-14 SCALAR FLUX CONVERGENCE
BEL 1.42089E+S0 BUCRLING FACTOR
IUS 0 THERMAB UPICATTER SCALING
BAL FINE BALANCE TABLE PRINT FLAG
DY 0.00000E+i00 BUCKLING NEIGHT
DI 0.OG000E+00 BUCKLING DEPTB
1PN 0 DIFFUSION COEFFICIENT OPTION
PRO I LOGICAL UNIT NUMBER TO READ FLUX GUESS
FWR -1 LOGICAL UMIT NUMBER TO BRITE FLOE GUESS
MSM 2501 NUMBER OF INTERVALS FOR REB. INTIRTNS
MLV 2 MAX LVALUE FOR RES. INTIRYNS
AXS S LOGICAL UNIT NUMBER TO WRITE ARISN BIB
RES 21 MIXTURE WITH SPECIAL RESONANCE CORRECTION

* CYLINDER GEOMETRY FOR SPECIAL RESONANCE CORRECTION
* 6.47700E-01 DIMENSION (BRAR) FOR SPECIAL RESONANCE CORRECTION

DARCOFF FACTOR SPECIFICATION
MIXTURE FACTOR

21 0.18879
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XK XX BEXEEEBBEXEEEE
KK KX EEEEEEEEEEEEE

XXXXXKKK EEEXEEEEE
XKXXEKKX EXEEEEEEE

XK KK EXEEXEEEEEXEEE
XX KX EEEEEEEXEXEEE

00000000000 CCOCCCCCCCCC AAAAAAAAA
0100000000000 CCCCCCCC0CCC0 AAAkAAAAAAAA
00 00 00 00 AA AA
SS 00 AA AA
SS CC AA AA
000000000000 00 AAAAAAXAAXAAA
000000000000 00 AXAAAAAAAXAAAA

00 00 AX AX
00 CC AX AX

0S 00 00 0C AA AX
0000000000000 0000000000000 AX AA

00000000000 00000000000 AX AA

ii 22222222222 //
111 2222222222222 //

11I1 22 22 //
11 22 //
11 22 //
11 22 //
ii 22 /
11 22 //
I1 22 //
11 22 //

11111111 2222222222222 //
11111111 2222222222222 //

0000000 33333333333
000000000 3333333333333

00 00 33 33 -:

00 00 33 ::
00 00 33 ::
00 00 333
00 00 333
00 00 33 -:

00 00 33 ::
00 00 33 33 ::
000000000 22333333333333

0000000 33333333333

August 2015

NN NN 0000000O000
NNON NN 000000000O000
NNNN NN 00 00
NN NN NN 00 00
NN NN NN 00 00
NN NN NN 00 00
NN NN NN 00 00
NN NN NN 00 00
NN NN NN 00 00
NN NNNN 00 00
NN NNON 0000000000000
NN NN 00000000000

LI EEXEEEEEEEEEE
IL EXEEEEXEEEEEE

IL EXEEEEEEE
LL EEEEEXEEE

LILLLLLLLLLL EXEXEXEXEEEEXEE
ILLLLLLLLLLL EXEXEEXEEEXEE

22222222222 1i
2222222222222 iii
22 22 1111

22 01
22 11

22 11
22 11

22 11
22 II

22 ii
2222222222222 11111101
2222222222222 11111110

0000000 II
000000000 III

00 00 111i
00 00 ii
00 00 Ii
00 00 11
00 00 ii
00 00 ii
00 00 1I
00 00 1i
000000000 113111111

0000000 11111111

vv w
wJ VV
wv v

vv v

vvvW
WIWI

pp PP 00C 0
PP PP 00

-- - PPPPPPPPPPPPP 00
-- - PPPPp pPPPPP P CC

PP CC
PP CC

// 99099999900 980080009988
// 99099909999999 0000900090000

// 99 99 88 80
// 99 99 88 88

// 99 09 88 88
// 9999999999909 888888980888

// 9990999999999 880880088888
// 00 88 88

// 99 80 88
// 09 00 88

// 99990990990999 88888888088888
// 9999909090099 880888008888

0000000 88888888888
000000000 88808888888088

:: 00 00 88 88
:: 00 00 88 88
:: 00 00 88 88

00 00 888888808988
00 00 88888888888

:: 00 00 88 88
:: 00 00 08 88
:: 00 00 88 88

000000000 8888888808808
0000000 880880888088

S
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ISSSSSESISSS
SSSSS SS SISSSS
IS SS
SI

SI

SI

SI
SI SS
55SSS SSSSSSIS SS

ISSSISSES SSS

CCC CCCCCCCC
CC CCCCC CCCICCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CC CC CCC CCCC CC

C CC CCC CCCC C

AAAAA AA
AAAAA AAAA

AA AA

AA AA
AA AA

AA AA
AA AA
AA AA

LL
LI

LL
LL
LL
LL
LL
IL
LL
ILL
LLLLLLILLLLL
LLLLLLLLLLLL

EEEEEEEEEEEEE
EEEEEEESEEEEEE
EE
EE
EE
EFEEREREEE
EEEEEEREFE
EE

EE
EE

REEEEEREREREEE
REEREEEEEEEEEE

pPpPpPPPPpPPP
PPPpPPPPPPPPPP

PP PP

ppPPpppp

PP
PP

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
C CCC C CCCCCC CC

CCCCCCCCCCC

***** ~PROGRAM VERIFICATION INFORMATION** *

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

***** PROGRAM: 000009** *

*** CREATION DATE: 53/S8/96S**

***** VOLUME: ENS **

***** LIBRSARY: G:\SCALE43\WIN_NT\EXE **

*** PRODUCTION CODE: KENOVA * *

***** VERSION: 3.1***

***** ~JOSNAS4E: SCALE-PC***

*** DATE OF EXECUTION: 12/21/98***

*** TIME OF EXECUTION: 03:01:08***
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** TRIGA - PREP. FLOOD CANISTER**

** *•* NUMERIC PAR•AMETERS ÷*****-

**TME MAXIMUM PROBLEM TIME (MIN) 170.500

**TBA TIME PER GENERATION (M(IN) 2.00**

** GEN NUMBER OF GENERATIONS 203 * *

* ** NPG NUMBER PER GENERATION 550 ***

* * NSK NUMBER OF GENERATIONS TO SE SKIPPED I * **

**BEG BEGINNING GENERATION NUMBER 1 *

*** RES GENERATIONS BETWEEN CHECKPOINTS 0**

**GO1 NUMBER OF EXTRA 1-D CROSS SECTIONS 1 *

**NBK NEUTRON SANK SIZE 525**

E* NS EXTRA POSITIONS IN NEUTRON SANK 0S*

**NFB FISSION SANK SIZE 500 ***

*** XFB EXTRA POSITIONS IN FISSION SAN4K 0**

B* TA DEFAULT VALUE OF HEIGHT AVERAGE 0.5000**

** TH HEIGHT NIGH FOR SPLITTING 3.0000 *

H* TL NEIGHT LOS FOR RUSSIAN ROULETTE 0.3333**

** *REND ITANTIND RANDOM NUMBER BB8271500001 4**

**NBS NUMBER OF D.A. BLOCKS ON UNIT 8 2005*

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

* ** ADJ MODE OF CALCULATION FORWAND**

4* * INPUT DATA WRITTEN OH RESTANT UNIT NO * **

**BINANY DATA INTERFACE YES**
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-* TRIGA - PREP. FLOOD CANISTER *

** **** LOGICAL PAR.AMETERS **** **-

RON

FLX

SMUJ

MKU

CEU

FMU

MEN

CKH

FlMH

MHL

AXl

XS2

RAP

PRI

PlD

EXECUTE PROBLEM AFTER CHECKING DATA

COMPOTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

CONFUTE COPACTOR K-EFF BY UNIT NUMBER

PRINT FIBS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY MOLE NUMBER

PRINT FIBS PROD MATRIX BY MOLE NUMBER

COLLECT MATRIX BY HIGHEST MOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-IECTIONS

PRINT 2-0 MIXTURE X-IECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CR011 SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

MO

NO

NO

NO

PLT

FDN

NUB

MKP

CKP

FMP

MRA

CKA

HAL

FAR

GAS

FAX

PET

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE EU-BAR AVG FISSION GROUP

COMPUTE MATRIX K-KFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FIBS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAy MUMMER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT PIGS PROD MATRIX BY ANRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT PIE. AND ASS. BY REGION

PRINT FAR BY GROUP

PRINT XIEC-ALBEDO CORRELATION TABLES

PRINT WEIGNT AVERAGE ANRAy

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMLATION

MO **

NO * *

YES **

NO **

NO **

NO * **

MO **

NO ***

NO '**

NO **

NO **

NO ** *

NO ** *

NO ** *

NO * **

NO * *

PARAMETER INPUT COMPLETED

S.... ID'S MERE USED READING TEE PARAMETER DATA ....
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** TRIGA - PREF. FLOOD CANISTER ** *

*** **** ADDITIONAL INFORMATION ** ** **

* ** NUMBER OF ENERGY GROUPS 27 USE LATTTCE GEOMETRY

***

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON IN TRE NEUTRON BANE

ENTRIES/NEUTRON IN THE FISSION BANE

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS 1

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER 4

LARGEST ARRAY NUMBER

i

2

26

19

20

1

S

G00

95

50

43

GLOBAL ARRAY NUMBER

NUMBER OF UMITS IN TBE GLOBAL XI DIR.

NUMBER OF UMITS IN TBE GLOBAL Y DIR.

NUMBER OF UMITS IN TNE GLOBAL I DIR.

USE A GLOBAL REFLECTOR

USE NESTED NOLES

NUMBER OF MOLES

MAXIMUM SOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

YES *-**

20 **

7 **

YES * **

YES ** *

142 **

YES **

7 ***

2 **

+* ONDR ONIINMI XBONAYCODTONMR *

** ' +Y BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR *

*** +0 BOUNDARY CONDITION MIR -Y BOUMDARY CONDITION MIR**

0
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MEDIA BIAS
HUM I DREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 1 .. .

THIGA FUEL (SMEARED)

1 CYLINDER 1 1 RADIUS =3.9877 +Z 60.959 -Z = 1.S0000E-03 CENTERLINE IS AT X 0.00000 Y = O.00OO0

UNIT 5 .. .

3.38 IN WIDTH / 0.28 OH THICKNESS DIVIDER CENTER STACK (SEALED)

1 CUBOID 2 1 +X = 4.2672 -X = -4.2672 +Y = 0.71120

UNIT 6 ...

1.38 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK (SEALED)

1 CUBOID 2 1 +X = 4.2672 -X = -4.2672 +Y = 0.60960

-Y = 0.00000 +1 = 74.295 -Z = -8.2550

-Y = 0.00000 +Z 74.290 -Z = -8.2550

UNIT 7 ...

SEALED CAN•ISTER

1 CYLINDER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

3 1 RADIUS

1 AT X

2 1 RADIUS

12 1 RADIUS

3. 9878

5. 00000

4.1529

4.1529

+Z = 60.960

Y - 0.00000

+1 = 63.500

+Z = 74.290

-Z=

Z =

-Z =

-Z

0.00000

0.00000

-1.2700

-8.2550

CENTERLINE IS AT X

IS UNIT NUMBER

CENTERLINE IS AT X

CENTERLINE IS AT X

0.0O000O

0.00000

0.00000

Y - 0.00000

Y = 0.00000

Y 0.00000

UNIT IS ..

TRIGA ELEMENTS IN TOP OF 1.38 IN N 1.38 IN OPENING (SEALED)

1 CUBOID 12 1 +X = 4.2672 -X = -4.2672

HOLE NUMIBER 2 AT X =0.00000 Y = 0.11420

+Y= 4.2672 -Y = -4.2672

Z = 0.00000 IS UNIT NUMBER

+1 = 74.290

7

-Z = -8.2550

UNIT 11 ..

TRIGA ELEMENTS IN BOTTOM OF 1.30 IN X 3.30 IN OPENING (SEALED)

1 CUBOID 12 1 +X = 4.2672 -X - -4.2672 +Y = 4.2672

HOLE NUM4BER 3 AT X =0.00000 Y =-0.11420 Z = 0.00000
TRIGA - PREF. FLOOD CANISTER

-Y =-4.2672 +Z = 74.290

IS UNIT NUMBER 7

-Z= -8.2550

MEDIA BIAS
HUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 12 ...

TRIGA ELEMENTS IN BOTTOM RIGHT OF 3.18 IN X 3.18 IN OPENING (SEALED)

1 CUBOID 12 1 +X - 4.2672 -X = -4.2672 +Y = 4.2672

HOLE SIUUdER 4 AT X = 0.11430 Y =-0.11420 Z = 0.00000

-S = -4.2672 +Z =

IS UNIT NUM4BER 7

74.290 -I -8.25500

UNIT 13 ...

TRIGA ELEMENTS IN TOP RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

1 0UBOID 12 1 +X 4.2672 -X = -4.2672 +1 4.2072 -Y = -4.2672 +1 = 74.290

HOLE NUMOBER S AT X = 0.11420 Y - 0.11420 1 - 0.00000 IS UNIT N(UMBER 7

-Z= -8.2550

UNIT 14 ...

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.38 IN X 3.38 IN OPENONG (SEALED)

1 CUBOID 12 1 +X = 4.2672 -X =-4.2672 -+Y = 4.2672

HOLE NUMBER S AT 0 =--.11420 Y =-0.11420 0 = 0.001000

UNIT 15 . ..

TRIGA ELEMENTS IN TOP LEFT OF 3.38 IN N 3.38 IN OPENING (SEALED)

I CUBOID 12 1 +0 = 4.2672 -X =-4.2672 +Y - 4.2672

-Y =-4.2672 +Z =

IS UNIT NUMBER 7

74.290 -Z = -6.2550

-y = -4.2672 +1 = 74.290 -l - -8.2550
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HOLE NUMBER 7 AT X =-0.11420 Y =0.11420 Z = 0.00000 IS UNIT NUMBER 7

UNIT 16

TRIGA BASKET 3.38 IN N 3.38 IN CENTER OPENING (SEALED)

1 CUBOID 12 1 +X = 4.2672 -X = -4.2672

HOLE NUMBER 8 AT X 0.00000 Y = 0.00000

+Y= 4.2672 -Y = -4.2672 +0 =

Z 0.00000 IS UNIT NUMBER 7

74.200 -Z =-8.2500

UNIT 17

HORIZONTAL X-X POISON SHEET + HATER

1 CUBOID

2 CUBOID

3 CUBOID

13 1 +1

14 1 +:

12 1 +iK

X 3.8227 -X = -3.8227 +Y = 0.31750 -Y 0.00000

E = 4.1402 -X = -4.1402 +Y = 0.31750 -Y = 0.00000

6 4.2672 -X = -4.2672 +Y = 0.31750 -Y = 0.00000
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

73.020

73.020

74.2900

-Z

-Z

-Z

-8.0600

-6.9850

-8.2580

MEDIA BIAS
HUM IDREGION

... UNIT 20 EXTERNAL TO LATTICE 1

CENTER COLUMN OF THREE OPENINGS HI 0.28 IN PLATE (SEALED)

1 ARRAy NUMBER 1 +X = 4.2672 -X - -4.2672 +Y = 13.830 -Y

2 CUBOID 2 1 +X = 4.0764 -X = -4.9784 +Y = 14.542 -Y

-13.830 +Z = 74.280 -I - -8.2550

-14.542 +Z = 74.280 -ZI -8.2050

... UNIT 21 EXTERNAL TO LATTICE 2

LEFT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN PLATE (SEALED)

1 ARRAy NUMBER 2 +X1 = 4.2072 -X = -4.2872 +Y = 6.9980 -Y = -8.9979 +Z

2 CUBOID 2 1 +X1 = 4.2671 -X = -4.5720 +Y - 9.3028 -Y = -9.3027 +Z

= 74.280 -I - -8.2550

= 74.290 -Z = -8.2550

RIGHT OUTSIDE COLUM4N OF TWO OPENINGS HI 0.12

1 ARRAY NUMBER 3 +X = 4.2672

2 CUBOID 2 1 -+X = 4.5720

NAC-LWT TRIGA BASKET (SEALED)

1 CYLINDER 02 1 RADIUS =17.100

HOLE NUMBER 8 AT X = 0.00000

-- UNIT 22 EXTERNAL TO LATTICE 3

IN PLATE (SEALED)

-X =-4.2672 +Y = 8.8980 -Y - -8.9979 +Z

-X = -4.2872 +Y = 8.3028 -Y -9.3027 +Z

074.280

74.290

-Z

-Z

-8.2850

-8.2550

UNIT 30

SULL NURSER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

S CYLINDER

8 CYLINDER

7 CUBOID

10

11

2

6

2

7

2

8

1

1

1

AT NS

AT 71 =

RADIUS =

RADIUS

RADIUS=

RADIUS =

RADIUS =

-9. 2457

9. 2457

38.810

33.405

36.519

48.223

48. 822

48. 822

+Z = 74.290

Y1 0.00000

Y = 0.00000

Y = 0.00000

+0 = 74.930

+Z = 74.930

+Z = 74.930

+Z = 74.930

+1 = 74.930

-X =-49.822

Z =

-I -

-Z =

-Z =

-Z =

-Z =

-Z -

0.00000

0.00000

-8.8800

-8.8800

-8.8800

-8.89800

-8.8800

49.822

-Z = -8.2550

O 0.00000

CENTERLINE IS AT X = 0.800000

IS UNIT NUMBER 20

IS UNIT NUMBER 21

IS UNIT NUMBER 22

CENTERLINE IS AT X = 0.008000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y = -48.822 +Z0 74.930

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y 0.00000

Y = 0.00000

Y = 0.00000

-Z = -8.8900

MEDIA BIAS
NUN IDREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 41

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

21 1 RADIUS = 0.64770

22 1 P.ADIUS = 0.68834

28 1 P-ADIOS = 0.68834

+Z0 27.940

+Z = 27.940

+0 - 43.480

-Z = -27.940

-Z = -27.940

-Z - -33.040

CENTERLINE IS AT X =0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

Y = 0.00O00

Y =0.00000

Y = 0.01000

UNIT 42 0
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HORIZONTAL X-X POISON SHEET + WATER

1 CUBOID 210 1 +X -

2 CUBOID 211 1 +0 =

3 CUBOID 23 I +0 -

3.8227 -X -3.8227

4.1402 -x = -4.1402

4.2672 -X = -4.2672

+Y= 0.31750 -Y = 0.00000

+Y= 0.31700 -Y = 0.00000

+Y= 0.31750 -y = 0.00000

39.380

39.380

43.480

-Z = -28.940

-Z = -28.940

-Z - -33.040

UNIT 45 ...

DIVIDER CENTER STACK

1 CUBOID 212 1 +X - 4.2672 -X = -4.2672 +Y = 0.71120

UNIT 48 ..

DIVIDER OUTSIDE STACK

1 CUBOID 212 1 +X = 4.2872 -X = -4.2672 +Y = 0.60960

-Y = 0.00000 +Z 43.480 -Z = -33.040

-Y = 0.00000 +1 = 43.480 -Z = -33.040

SIMPLIFIED LID STRUCTURE NAC-LWT

1 CYLINDER 2 1 RADIUS = 36.519

2 CYLINDER 8 1 RADIUS = 48.822

3 CUSOID 8 1 +X = 49.822

... UNIT SO

24.135 -Z = -14.135

14.135 -Z =-14.135

CENTERLINE IS AT 0

CENTERLINE IS AT 0

0.00O000

0.00000

Y =0.00000

y = 0.00000

-E = -14.135-X= -49.822 -Y 49.822 -Y = -49.822 +Z 14.135

MEDIA BIAS
MUM IDREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

... UNIT 81

SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT

1 CYLINDER 0 1 RADIUS = 26.353

2 CYLINDER 2 1 RADIUS = 26.619

3 CYLINDER 8 1 RADIUS = 49.822

4 CUBOID 9 1 +0 - 49.822

+Z

+Z

+Z

-X

3.8100

13.970

13.970

-49.8922

-Z -3.8100

-E - -12.700

-Z -12.700

+Y- 49.822

CENTERLINE IS AT 0

CENTERLINE IS AT 0

CENTERLINE IS AT 0

-Y =-49.822 +5

0.00000

0.00000

0.00000

13.970

y - 0.00000

y = 0.00000

y = 0.00000

-Z - -12,700

UNIT 82 EXTERNAL TO LATTICE 20 ...

STACK OF 5 BASKETS IN CASE

1 ARRAY NUMBER 20 +X = 49.822 -X = -49.822 +Y = 49.822 -Y = -49.822 +1 = 330.87 -Z -221.30

UNIT 411

TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT

1 CYLINDER 23 1 RADIUS = 0.80963

HOLE MNUMONS 13 AT 0 0.12127

2 CYLINDER 210 1 RADIUS - 0.94905

TRIGA FUEL ELEMENTS IN AL TUBE, LEFT

1 CYLINDER 23 1 RADIUS = 0.80983

HOLE HUMMER 14 AT X =-0.12127

2 CYLINDER 215 1 RADIUS = 0.94805

TRIGA FUEL ELEMENTS IN AL TUBE, TOP

1 CYLINDER 23 1 RADIUS - 0.80963

HOLE NUI4BER 10 AT S - 0.00000

2 CYLINDER 210 1 RADIUS - 0.94805
TRIGA

+Z 43.480

Y = 0.00000

+Z = 43.490

-E = -33.040

Z 0.000O00

-Z =-33.040

CENTERLINE IS AT

IS UNIT MUMMER

CENTERLINE IS AT

O = 0.00000

41

O = 0.00000

Y = 0.00000

Y = 0.00000

... UNIT 412

+Z 43.480

Y =0.00000

+Z = 43.480

-Z = -33.040

S = 0.00000

-Z = -33.040

CENTERLINE IS AT

IS UMIT MUMMER

CENTERLINE IS AT

O 0.00000

41

O - 0.00000

Y = 0.00000

Y = 0.00000

... UNIT 413

+Z 43.490 -Z - -33.040

y = 0.I2127 1 - 0.00000

+Z = 43.490 -Z - -33.040
- PREF. FLOOD CANISTER

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X - 0.00000

41

O = 0.00000

Y = 0.00000

Y = 0.00000

0 MEDIA BIAS
NUM ID

GEOMETRY INSCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION
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UNIT 414

TRIGA FUEL ELEMENTS IN AL

1 CYLINDER 23 1

HOLE NUJMBER 16

2 CYLINDER 215 1

TRIGA FUEL ELEMENTS IN ALL

1 CYLINDER 23 1

HOLE NUMBER 17

2 CYLINDER 215 1

TRIGA FUEL ELEMENTS IN AL

1 CYLINDER 23 1

MOLE NUMBER 18

2 CYLINDER 215 1

TRIGA FUEL ELEMENTS IN AL

1 CYLINDER 23 1

HOLE NUMBER 19

2 CYLINDER 215 1

TUBE, BOTTOM

RADIUS = 0.80963

AT II = 0.00000

RADIUS = 0.94805

+Z = 43.480

Y =-0.12127

+Z 43.480

-Z = -33.040

Z = 0.00000

-D = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

X = 0.00000

Y = 0.00000

Y = 0.00000

UNIT 415

TUBE, TOP RIGHT

RADIUS = 0.80963 +1 43.480 -S = -33.040

AT X = 8.57400E-02 1 8.57400E-02 S = 0.00000

RADIUS = 0.54805 +2 43.480 -S -33.040

UNIT 418

TUBE, TOP LEFT

RADIUS = 0.80983 +Z = 43.480 -Z = -33.040

AT X =-B.57400E-02 Y = 8.57400E-02 S = 0.00010

RADIUS = 0.94805 +1 = 43.480 -Z = -33.040

... UNIT 437

TUBE, BOTTOM RIGHT

RADIUS = 0.80983 +2 = 43.480 -Z = -33.040

AT X 9 .57400E-02 Y =-8.57400E-02 Z = 0.00000

RADIUS = 0.94805 +Z = 43.480 -Z= -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

X = 0.00000

Y - 0.00000

Y = 0.00000

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

X - 0.00000

Y =0.00000

T = 0.00000

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

X = 0.00000

Y - 0.00000

Y = 0.00000

UNIT 418

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT

3 CYLINDER 23 1 RADIUS - 0.80983 +Z = 43.480 -z - -33.040 CENTERLINE IS AT

HOLE NUMBER 20 AT X =-B.57400E-02 Y =-8.57400E-02 Z = 0.00000 IS UNIT NUMBER

2 CYLINDER 215 1 RADIUS - 0.94805 +Z = 43.480 -z = -33.040 CENTERLINE IS AT
TRIGA - PREP. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

X= 0.00000

41

X = 0.00000

Y = 0.00000

Y = 0.00000

REGION HUM ID

UNIT 420

AL TUBES WITH TRIGA FUEL,

1 CUBOID 23I

BOLE NUMBER 21

HOLE NU!MBER 22

HOLE NUMBER 23

HOLE NUMBER 24

HOLE NUMBER 25

HOLE NUMBER 28

HOLE NUMBER 27

HOLE NUMIBER 29

HOLE NUM•BER 29

HOLE NUMBER 30

HOLE NUMBER 31

HOLE NUMBER 32

HOLE NUMBER 33

HOLE NUMBER 34

IN FUEL INSERT, CENTER OPENING

AT

AT

AT

AT

AT

AT

AT

AT

-X 4.1529 -X - -4.1029 +1

TN = -3.8443 Y = -2.9443 2

TN =-0.94810 Y = -2.8443 Z

T6 = 0.94810 Y = -2.8443 2

TN = 2.8443 Y1 -2.8443 2

TN = -2.8443 Y =-0.94910

T 6 =-0.94B10 Y =-0.94810 1

N = 0.94810 Y -- 0.94810 Z

TN = 2.8443 Y =-0.94810 Z

T S = -2.8443 1 = 0.94810 Z

T --0.94810 1 - 0.94800 2

T - 0.94810 1 = 0.94810 Z

T - 2.8443 Y - 0.94810 Z

T - -2.9443 Y - 2.9443 2

- 4.1529

= 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 = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUM~BER

SO UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMVBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

+2 =

415

413

413

416

411

415

416

412

411

417

418

412

417

414

43.4890 -Z - -33.040

F =-0.94810 Y = 2.9443 Z
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SHOLE NIUMBER 35 AT X = 0.94810 Y 2.8443 Z = 0.0O000 IS UNIT NUMBER 414SHOLE NUMBER 38 AT X = 2.8443 1 = 2.8443 Z = 0.00000 IS UNIT NUMBER 418

2 CUBOID 23 1 +X = 4.1529 -x -4.1520 +Y = 4.1829 -Y = -4.1529 +Z 43.480 -Z = -33.040
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION HUM ID

UNIT 421 ...

AL TUBES HITH TRIGA FUEL, IN FUEL INSERT, BOTTOM OPENING

1 CUBOID 23 1 +X = 4.1528 -X = -4.1529 -+T = 4.1529 -Y = -4.1528 +Z1 43.480 -Z1 -33.040

HOLE NUJMBER 37 AT X = -2.8443 Y = -2.8443 0 = 0.00000 IS UNIT NUMBER 415

HOLE NUMBER 38 AT X =-0.94810 Y =-2.8443 Z = 0.00000 IS UNIT NUMBER 413

HOLE NUMBER 39 AT X = 0.94810 1 = -2.8443 1 = 8.00000 IS UNIT NUMBER 413

HOLE NUM4BER 40 AT X = 2.8443 Y = -2.8443 Z = 8.00000 IS UNIT NUMBER 416

HOLE NIUMBER 41 AT X = -2.8443 Y -- 0.94810 Z = 8.00000 IS UNIT NUMBER 411

HOLE NUMBER 42 AT X "-0.94810 1 =-0.94810 Z 8 .00000 IS UNIT NUMBER 410

HOLE NUMBER 43 AT X - 0.94810 Y =-0.94810 Z = 8.00000 IS UNIT NUMBER 416

HOLE NUMIBER 44 AT X = 2.8443 Y "-9.94810 Z = 1.00000 IS UNIT NUMBER 412

HOLE NUMBER 45 AT X< = -2.8443 YV 0.94810 1 = 0.00000 IS UNIT NUMBER 411

HOLE NUMBER 48 AT X =-0.94810 Y = 0.94810 Z = 0.08000 IS UNIT NUMBER 417

HOLE NUMOBER 47 AT X = 0.94810 Y = 0.94810 0 - 0.08000 IS UNIT NUMBER 418

HOLE NUM4BER 48 AT 2< = 2.8443 Y1 0.84810 Z = 0.08000 IS UNIT NOUMBER 412

HOLE NUM4BER 49 AT X = -2.8443 1 = 2.8443 1 = 0.98000 IS UNIT NUMBER 417

HOLE NUMBER 50 AT 2< "-0.94810 1 2.8443 Z = 0.800900 IS UNIT NUMBER 414

HOLE NUMBER 51 AT 2< = 0.94810 1 2.8443 Z = 0.009000 IS UNIT NUMBER 414

HOLE NUMOBER 52 AT 2< = 2.8443 1 = 2.8443 1 - 0.O00008 IS UNIT NUMBER 418

2CUBOID 23 1 +X< = 4.1529 -X = -4.1529 +Y = 4.1529 -Y = -4.1029 +Z = 43.480 -Z = -33.040
O -- TRIGA - PREP. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION HUM ID

UNIT 422 ...

AL TUBES MITH TRIGA FUEL, IN FUEL INSERT, TOP OPENING

1 CUBOID 23 1 +E = 4.3529 -X = -4.1529 +Y = 4.1529 -Y = -4.1529 +Z = 43.480 -Z - -33.040

HOLE NUMBER 03 AT X< = -2.8443 1 = -2.8443 1 - 0.00000 II UNIT NUMBER 415

HOLE NUMBGER 54 AT X "-0.94810 Y = -2.8443 1 = 0.008000 IS UNIT NUMBER 413

HOLE NUMBSER 55 AT X = 0.94010 1 = -2.8443 Z - 0.00000 IS UNIT NUMBER 413

HOLE NUMBER 55 AT X - 2.9443 Y = -2.8443 Z = 0.00000 5S UNIT NUMBER 416

HOLE NUMBER 57 AT 2< - -2.9443 Y "-0.94810 Z = 0.10000 IS UNIT NUMBER 411

HOLE NUMBSER 58 AT X "-0.94810 Y "-0.94810 1 = 8.00000 IS UNIT NUMBER 415

HOLE NIUMBER 59 AT X< = 0.94910 Y "-0.94810 Z - 0.00000 ES UNIT NUMBER 410

HOLE NUI4SER 00 AT 2< = 2.8443 Y =-0.94810 1 = 0.00000 IS UNIT NUMBHER 412

HOLE NUM4BER 61 AT X = -2.8443 1 = 0.94810 Z = 0.00000 IS UNIT NUMBER 411

HOLE NUM4BER 02 AT X =-0.94810 Y = 0.94810 Z = 0.09800 IS UNIT NUMBER 417

HOLE NU94BER 83 AT 2< = 0.94810 Y = 0.94810 1 - 0.00000 IS UNIT NUMBER 418

HOLE NUMBER 04 AT X = 2.8443 Y = 0.94810 1 - 0.00000 IS UNIT NUMBER 412

HOLE NUOMBER 65 AT X = -2.8443 Y - 2.8441 0 0.00000 IS UNIT NUMBER 417

HOLE NUM4BER 06 AT X "-0.94810 Y - 2.8443 1 = 0.00000 IS UNIT NUMBER 414

HOLE NUMOBER 87 AT S = 0.94810 1 = 2.8443 1 = 0.00000 IS UNIT NUMBER 414

HOLE NUM4BER 68 AT S - 2.9443 1 = 2.8443 Z - 0.00000 IS UNIT NUMBER 418

2 CUBOID 23 1 +iX = 4.1529 -X - -4.1529 +Y- = 4.1029 -Y - -4.1529 +Z = 43.480 -1 = -33.040
TRIGA - PREP. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUN ID5 .. UNIT 423
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AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM LEFT OPENING

1 CUBOID 23 1 +X = 4.1529 -X = -4.1529 +Y 4.1529 -y = -4.1529 +Z = 43.4B0 -I = -33.040

HOLE NUMBER 69 AT H = -2.B443 Y = -2.8443 5 = 0.00000 IS UNIT NUMBER 415

HOLE NUMBER 70 AT X =-0.94B11 Y = -2.9441 Z = .10100 IS UNIT NUMBER 413

HOLE NUMBER 71 AT H = 0.B9811 H -2.8443 z = 0.00000 II UNIT NUMBER 411

HOLE NUMBER 72 AT X = 2.8443 Y = -2.8443 Z = 1.00100 IS UNIT NUMBER 410

HOLE NUJMBER 71 AT H = -2.B443 Y =-0.94B10 Z = 0.00000 IS UNIT NUMBER 411

HOLE NUI4ER 74 AT X -- 0.94910 Y =-0.94B10 Z = 0.00000 IS UNIT NUMBER 410

HOLE NUI4ER 75 AT H = 0.94910 Y =-0.94810 1 = 1.00000 IS UNIT NUMBER 419

HOLE NUI4BER 76 AT H = 2.0443 1 =-0.94B10 Z = 1.00000 II UNIT NUMBER 412

HOLE NUI4ER 77 AT H = -2.9443 Y = 0.94910 Z = 0.91000 II UNIT NUM4BER 411

HOLE NUM4BER 79 AT X =-0.94810 Y = 0.94910 Z = 0.00000 IS UNIT NUMBER 417

HOLE NUI4ER 79 AT X =0.94919 Y = 9.94910 Z = 9.00000 IS UNIT NUMBER 419

HOLE NUMIBER 90 AT H = 2.9441 Y = 0.94910 1 = 0.00000 IS UNIT NUMBER 412

HOLE NUMBER 91 AT H = -2.9443 Y = 2.9443 1 = 9.09000 IS UNIT NUMBER 417

HOLE NUMIBER 92 AT H =-0.94910 Y = 2.9443 Z = 0.09000 IS UNIT NUMBER 414

HOLE N9S4BER 93 AT H 0.94919 Y = 2.9443 Z = 9.09000 IS UNIT NUMBER 414

HOLE NUIIER 94' AT X = 2.9443 Y = 2.8443 5 = 0.00000 IS UNIT HOMIER 419

2 CUBOID 23 1 +H = 4.1919 -X = -4.1529 +Y = 4.1529 -Y = -4.1529 +Z = 43.490 -l = -33.940
TRIGA - PREP. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION HUM SO

UNIT 424

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP LEFT OPENING

1 CUSOID 23 1 +X = 4.1529 -X = -4.1929 +Y = 4.1929 -Y = -4.1529 +1 = 43.490 -1 = -33.040

HOLE NUMBER 95 AT H = -2.9443 Y = -2.8443 Z = 0.00000 IS UNIT NUMBER 415

HOLE NUMBER 99 AT H =-l.94910 Y1 -2.9443 Z 1 .01000 IS UNIT NUMBER 413

HOLE NIO4BER 97 AT H = 0.94910 Y -2.9443 Z 1 .00000 II UNIT NUMBER 413

HOLE NUMBER 99 AT H = 2.9443 Y = -2.9443 Z = 0.10000 IS UNIT NUMBER 419

HOLE NUI4ER 99 AT H = -2.9443 Y =-0.94810 Z - 0.00000 II UNIT NUMBER 411

HOLE NUMBER 90 AT X =-0.94810 I =-0.94911 1 = 1.00000 IS UNIT NUMBER 415

HOLE NUM4BER 91 AT X = 0.94910 1 =-I.94911 Z = 1.01000 IS UNIT NUMBER 419

HOLE NUMBER 92 AT H = 2.9443 Y =-0.94850 Z = 0.00000 IS UNIT NUMBER 412

HOLE NUM4BER 93 AT H = -1.9443 1 = 0.94911 1 = 1.10100 IS UNIT NUMBER 411

HOLE NUMBER 94 AT H =-0.94810 Y = 0.94910 Z = 1.00000 IS UNIT NUMBER 417

HOLE NUI4ER 95 AT H 0.94911 Y 1 .94810 Z - 1.00000 11 UNIT NUMBER 419

HOLE NUMBER 96 AT H 2.9443 Y = 0.94910 Z = 0.001000 5 UNIT NUMBER 412

HOLE N9II4ER 97 AT H -2.9443 H = 2.9443 5 = 0.00000 IS UNIT N4UMBER 417

HOLE NUMBER 99 AT H =-0.94910 Y = 2.8443 Z = 0.00000 IS UNIT NUMBER 414

HOLE N9I4ER 99 AT H = 0.94910 Y = 2.9443 1 = 0.00100 IS UNIT NUMBER 414

HOLE NUM4BER 100 AT X =2.9443 H = 2.9443 5 = 0.00000 IS UNIT NUMBER 419

2 CUSOID 23 1 +H 4.1529 -X = -4.1529 +Y - 4.1529 -Y = -4.1529 +Z = 43.490 -Z = -33.040
TRIGA - PREP. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION HUM ID

UNIT 425 ...

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING

1 CUBOID 23 1 +H = 4.1529 -H - -4.1529 +Y = 4.1529 -Y = -4.3529 +Z1 - 43.490 -I - -33.041

SOLE NUM4BER 151 AT H -2.0443 Y = -2.9443 5 - 0.00000 IS UNIT NUMBER 415

HOLE NUTMBER 102 AT H =-0.94910 H = -2.9443 5 - 1.00000 IS UNIT NUMBER 413

HOLE NUMBER 153 AT H = 0.94910 H = -2.9443 1 = 0.00000 IS UNIT NUMBER 413

HOLE NUMBER 104 AT H - 2.9443 Y = -2.9443 5 = 0.00000 II UNIT NUMBER 419
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HOLE NUMBER 100

HOLE NUMBER 106

HOLE NUMBER 107

HOLE NUMBER 108

HOLE NUMBER 109

HOLE NUMBER 110

HOLE NUMBER 111

HOLE NUMBER 112

HOLE NUMBER 113

HOLE NUMBER 114

HOLE NUMBER 110

HOLE NUMBER 116

2 CUBOOD 23

AT X = -2.8443 Y =-0.94810 Z = 8.00000 IS UNIT NUM[BER 411

AT X =-0.94810 T .=-0.94810 Z = 0.00000 00 UNIT NUMBER 415

AT X = 0.84810 1 -- 0.84810 Z = 0.00000 IS UNIT NUMBER 418

AT X = 2.8443 1 --8.84818 Z = 0.00000 IS UNIT NUMBER 412

AT X =-2.8443 1 = 0.84810 Z = 0.00000 IS UNIT NUMBER 411

AT X =-0.94810 T = 0.84810 Z = 0.00000 05 UNIT NUMBER 417

AT N = 0.94810 Y = 0.94B10 Z = 0.00000 IS UMIT NUMBER 418

AT X = 2.8443 Y = 0.94810 5 = 0.00000 IS UNIT NUMBER 412

AT X =-2.8443 Y = 2.8443 Z = 8.00080 IS UNIT NUMBER 417

AT X =-0.94800 Y = 2.8443 Z = 8.00000 IS UNIT NUMBER 414

AT X = 0.84810 1 = 2.8443 1 = 0.00000 20 UNIT NUMBER 414

AT N = 2.8443 T = 2.8443 Z = 0.00000 IS UNIT NUMBER 418

+X = 4.1028 -X= -4.1829 +Y = 4.1029 -Y = -4.1028 +Z = 43.480 -0 = -33.040
TRIGA - PREP. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
HUM SDREGION

... UNIT 428 ..

AL TUBES HITH TRIGA FUEL, IN FUEL INSERT, TOP RIGHT OPENING

1 CUBOID 23 0

HOLE NUMBER 117

HOLE NUMBER 118

HOLE NUMBER 118

HOLE NUMBER 120

HOLE NUMBER 121

HOLE NUMBER 122

HOLE NUMBER 123

HOLE NUMBER 124

HOLE NUMBER 120

HOLE NUMBER 120

HOLE NUMBER 127

HOLE NUMBHER 128

HOLE NUMBER 128

HOLE NUMBER 110

HOLE NUMBER 1311

HOLE NUMBER 132

2 CUBOID 231

+E = 4.1029 -X = -4.1520 +Y = 4.1529

AT X = -2.8443

AT X =-0.94810

AT X - 0.94810

AT X = 2.8443

AT X =-2.8443

AT M =-0.94810

AT M - 0.84810

AT X = 2.8443

AT X = -2.8443

AT X =-0.04810

AT X = 0.84810

AT XN 2.8443

AT N = -2.8443

AT 5 -- 0.84810

AT S - 0.84810

AT S = 2.8443

+X = 4.1529

Y = -2.8443

Y = -2.8443

Y = -2.8443

y = -2.8443

Y -- 0.94810

Y =-0.94810

Y =-0.94810

I =-0.84810

I = 0.94810

Y = 0.94810

Y = 0.94810

Y = 0.94810

Y = 2.8443

Y - 2.8443

Y - 2.8443

Y = 2.8443

-X = -4.1529

Z 0.00000

O = 0.00000

O - 0.800000

Z = 0.00000

O = 0.00000

Z - 0.000800

Z = 0.00000

O = 0.00000

Z = 0.00000

Z - 0.00000

Z = 0.00000

ZO 0.00000

Z = 0.00000

O - 0.00000

Z - 0.00000

Z = 0.00000

+Y = 4.1529

-Y = -4.1529 +0 = 43.480 -Z = -33.040

IS UNIT NUMBER 410

IS UNIT NUMBER 413

IS UNIT NUMBER 413

IS UNIT NUMBER 410

IS UNIT NUMBER 411

IS UNIT NUMBER 410

IS UNIT NUM4BER 416

IS UNIT NUMBER 412

II UNIT NUMBER 411

IS UNIT NUMBER 417

IS UNIT NUMBER 418

IS UNIT NUMBER 412

IS UNIT NUMBER 417

IS UNIT NUMBER 414

IS UNIT NUMBER 414

IS UNIT NUMBER 418

-Y = -4.1529 +Z0 43.480 -Z = -33.040

. .. UNIT 430 . . .

FUEL SINERT SN, CENTER OPENING

1 CUBOID 23 1 +5 = 4.2672 -X = -4.2672 +Y = 4.2672

HOLE NUMBER 133 AT X5 0.00000 1 = 0.00000 Z0 0.00000
TRIGA - PREP. FLOOD CANISTER

-Y = -4.2672 +Z 43.480

IS UNIT NUMBER 420

-Z = -33.040

MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

... UNIT 431 ...

FUEL INSERT IN, BOTTOM OPENING

1 CUBOID 23 1 +X = 4.2672 -X = -4.2672 +Y = 4.2672 -Y - -4.2672 +0 43.480

HOLE NUMBER 134 AT S - 0.00000 Y =-0.11430 0 = 0.00000 IS UNIT NUMBER 421

-Z = -33.040

UNIT 432 ...

FUEL INSERT IN, TOP OPENING

I CUB050 23 1

BOLE NUMBER 110

NAC International

+X = 4.2672 -M = -4.2872 +Y = 4.2672 -T = -4.2672 +Z*0 43.480

AT X = 0.00000 1 = 0.11430 5 = 0.00000 IS UNIT NUMBER 422

6.6.6-59

-Z = -33.040



NAC-LWT Cask SAR
Revision 44

August 2015

... UNIT 433 -

FUEL INSERT IN, BOTTOM LEFT OPENING

1 CUHOID 23 1 +X = 4.2672

BOLE NUMBER 136 AT K =-0.11430

FUEL INSERT IN, TOP LEFT OPENING

1 CUBOID 23 1 +M = 4.2672

HOLE NUMBER 137 AT M -- 0.11430

FUEL INSERT ON, HOTOM RIGHT OPENING

1 CUBOID 23 1 +X = 4.2672

HOLE NUMBER 138 AT XI = 0.11430

-X= -4.2672 +1 = 4.2672 -Y = -4.2672 +Z = 43.480

Y -- 0.11430 0 = 0.00000 IS UNIT NUMBER 423

-Z = -33.040

... UNIT 434

-X = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z = 43.460

Y = G.11430 Z = 0G00000 IS UNIT NUMBER 424

-Z = -33.040

... UNIT 431

-X = -4.2672 +Y = 4.2672 -Y = -4.2672 +0

Y =-0.11430 Z0 0.06000 IS UNIT NUMBER 426

43.460 -l = -33.040

FUEL INSERT IN, TOP RIGHT OR]

1 CUBOID 231

HOLE NUMBER 138

... UMIT 436

ENING

-X 4.2672 -X = -4.2672 +Y = 4.2672 -Y = -4.2672

AT X = 0.11430 Y = 0.11430 0 = 0.00000 IS UNIT NUMBE
TRIGA - PREP. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMI

+Z =

BR 426

43.480 -I -33.040

MEDIA BIAS
MUM IDREGION

... UNIT 440 EXTERNAL TO LATTICE 41

CENTER COLUMN OF THREE OPENINGS

1 ARRAY NUMBER 41 +X - 4.2672

2 CUBOID 212 1 +X = 4.9784

-X = -4.2672 +Y = 13.830 -Y = -13.630 +Z = 43.460 -Z -33.040

-X= -4.9784 +Y = 14.542 -Y = -14.542 +Z0 43.480 -Z = -33.040

... UNIT 441 EXTERNAL TO LATTICE 42 SLEFT OUTSIDE COLUMN OF THO OPENINGS

1 ARRAy NUMBER 42 +X -

2 CUBOID 212 1 +M -

4.2672

4.2672

-S = -4.2672 +Y = 0.9980 -Y =-8.9979 +2 = 43.490 -Z = -33.040

-X = -4.6080 +Y = 9.3389 -Y = -9.3387 +0 = 43.490 -Z = -33.040

... UNIT 442 EXTERNAL TO LATTICE 43

RIGHT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER 43 +X = 4.2672

2 CUBOID 212 1 +X = 4.6080

28 TRIGA FUEL ELEMENTS IN EACH LWT BASKET

1 CYLINDER 23 1 RADIUS =17.1500

HOLE NUMBER 140 AT X = 0.00000

HOLE NUM4BER 141 AT X = -9.2457

HOLE NUMBER 142 AT X = 9.2457

2 CYLINDER 212 1 RADIUS = 18.910

3 CYLINDER 26 1 RADIUS = 33.465

4 CYLINDER 212 1 RADIUS = 36.519

0 CYLINDER 27 1 RADIUS =49.223

6 CYLINDER 212 1 RADIUS = 49.822

7 CUBOID 29 1 +X = 49.822

-X = -4.2672 +Y = 9.9980 -Y = -8.9979 +0 43.480 -Z = -33.040

-X = -4.2672 +0 = 9.3398 -Y = -9.3387 +Z = 43.480 -Z = -33.040

- UNIT 450

+Z - 43.485

Y 0.00000

Y = 0.00000

Y = 0.00000

+0 = 43.485

+Z = 43.485

+0 = 43.495

+Z = 43.485

+0 = 43.485

-X -49.822

-Z = -33.045

Z = 0.00000

ZO 0.00000

O = 0.00000

-z= -33.045

-z = -33.045

-Z = -33.045

-Z - -33.045

-Z = -33.045

+Y = 49.822

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER 440

IS UNIT NUMBER 441

IS UNIT NUMBER 442

CENTERLINE IS AT X = 0.008000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X =0.00000

-Y = -49.822 +0 = 43.495

Y = 0.00000

Y

Y

Y

Y

-Z

0.00000

0.00000

0.00000

0.00000

0.00000

-33. 045
TRIGA - PREP. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 1

0 LAYER 1, K COLUMN 1 TO 1 LEFT TO RIGHT Y RON 1 TO 7 BOTTOM TO TOP

11

5

S
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

1, N COLUMN4 1 TO 1 LEFT TO RIGNT Y RON 1 TO 4 BOTTOM TO TOPO LATER

12

17

13

UNIT ORIENTATION DESCRIPTION FOR ALRRAY 3

1, 5 COLUMN 1 TO 1 LEFT TO RIGHT Y RON 1 TO 4 BOTTOM TO TOP

S

O LAYER

14

17

S LAYER

81
Z LAYER

30
S LAYER

450
Z LAYER

410
Z LAYER

45O
O LAYER

30
O LAYER

80

O LAYER

431

45

42

430

42

45

432

O LAYER

435

42

46

436

O LAYER

433

TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY

1, 5 COLUMN 1 TO 1 LEFT TO RIGNT Y RON 1 TO 1

2, 5 COLUqMN 1 TO 1 LEFT TO RIGHT Y RON 1 TO 1

3, 5 COLUqMN 1 TO 1 LEFT TO RIGHT Y RON 1 TO 1

4, XSCOLU1'SI 1 TO 1 LEFTTO RIGNT I RON 1 TO 1

S, 5 COLUMN 1iTO I LEFTTO RIGHT Y RON i TO 1

6, 5 COLUMN ITO 1 LEFT TO RIGHT I RON 1iTO 1

7, I COLUSMN IlTD 1 LEFT TO RIGHT I RON 1 TO 1

TRIGA - PREF. FLOOD CANISTER

UNIT OREENTATEON DESCRIPTION FOR ARRAY

1, X COLUM14 1iTO 1 LEFT TO RIGNT I RON IlTD 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 DESCRIPTION FOR ARRAY 42

I, 5 COLUMN 1 TO 1 LEFT TO RIGHT Y RON 1 TO 4 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 43

1, 5 COLUMLN 1 TO 1 LEFT TO RIGHT I RON 1 TO 4 BOTTOM TO TOP

41

434
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UNIT NEGI

5

6

7

10

11

12

13

14

15

16

17

SURROUNDING

20

SURROUNDING

21

SURROUNDING

22

30

41

42

45

46

65

81

SURROUNDING

82

411

412

413

414

415

TRIGA - PREF. FLOOD CANISTER
VOLUMES FOR THOSE UNITS UTILIZED

GEOMETRY
ION REGION VOLUME

1 1 3.04527E+03 CM**3

1 2 5.01021E+02 Q24 **3

1 3 4.29446E+S2 CM**3

1 4 2.52441E-S1 C4**3
2 5 4.63635E+02 C14**3

1 6 9.63G81E+02 091*

1 7 1.53981E+03 Cl4**3

1 8 1.53991E+03 C54**3

1 9 1.53981E+03 CM**3

1 10 1.53991E+03 Q4 ** 3

1 11 1.53981E+93 UM**3

1 12 1.53981E+03 094**3

1 13 1.53991E+03 OM**3

1 14 1.94205E+S2 UM**3

2 15 1.61300E+01 OM**3
3 16 1.33346E+51 CM**3

GEOMETRY VOLUMES - GEOMETRY REGION

1 20 1.94861E+S4 CD**3

2 21 4.41673E+03 C14*3

GEOMETRY VOLUMES - GEOMETRY REGION

1 22 1.26776E+04 UM**3
2 23 6.97555E+02 CM**3

GEOMETRY VOLUMES - GEOMETRY REGION

1 24 1.26776E+04 0M**3
2 25 8.97555E+02 CM**3

1 26 2.47754E+04 094**3
2 27 1.63375E+04 094**3
3 26 2.00725E+05 CM**3
4 29 5.02864E+04 CM**3
5 30 2.00831Et05 CM**3
6 31 1.56332E+04 CM**3
7 32 1.78602E+05 094**3

1 33 7.36466E+01 Q54**3
2 34 9.53190E+00 CM**3
3 35 3.07231E+01 CM**3

1 36 1.65841E+02 CM*
4

3

2 37 1.37742E+01 CM**3
3 36 2.77295E+01 IM**3

1 39 4.64451E+02 1M0*3

1 40 3.95101E+02 1M**3

1 93 1.18444E+05 134**3
2 94 1.02013E+GS CMW'3

3 95 6.02374E+04 CM**3

1 96 1.66245E-f04 C14**3
2 97 9.57276E+04 CM**3
3 98 9.56257E+04 09**3
4 99 5.66276E+04 094**3

GEOMETRY VOLUMES - GEONETRY REGION

1 100 4.49959E+06 514**3

1 43 4.36751E+01 UM**3

2 44 5.84695E+01 CM**3

1 45 4.36751E+S1 CM**3
2 46 5.546951+01 1M**3

1 47 4.16751E+S1 CM**3
2 46 5.84895E+01 CM**3

1 49 4.107510+01 UM**3
2 55 5.64655E+01 CM*"3

1 51 4.36751E+51 CM**3

IN THIS PROBLEM

CUMULATIVE
VOLUME

3.04527E+03 CM0**

5.01021E+02 CM**3

4.29446E+02 CM**3

3.04552E+03 CM**3
3.50935E+03 C54**3
4.47243E+GI CM**3

6.51225E+01 CM**3

6.01225E+03 CM**3

6.01225E±03 CM**3

6.01225E+03 CM**3

6.01225E+03 CM**3

6.01225E+03 CM
t

*3

6.01225E+03 CM**3

1.94205E+02 CM**3
2.10335E+02 CM**3
2,23670E+02 CM**1

20 5S AN ANRAY PLACEMENT BOUNDARY REGION

1.94961E+04 CM4**3

2.39529E+04 1M**3

22 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.26776E+04 CM**3

1.35752E+54 CM**3

24 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.26776E+04 CM**3
1.35752E+04 CM**3

7.56286E+04 CM**3
9.41660E+04 CM**3
2,94694E+05 CM**3

3.51191E+,05 CM**3
6.38011E+05 CM**3
6,53645E+05 CM**1
8632246E+05 CM**3

7,364 68E+01 CM4**3
8031707E+GD CM**3
1.13902E+02 CM**3

1.65841E+52 CM**3
1.79615E+02 CM**3
2.07344E+02 CM''3

4.644510+S2 CM**3

3.96151E+52 CM**3

1,18444E+05 CM**3
2.20456E+05 CM**3
2680694E+05 CM**3

1,66245E+04 CM**3
1.12352E+05 CM**1
2.07979E+05 CM**3
2.649060+05 CM**3

100 IS AN ARRAY PLACEMENT BOUNDANY REGION

4.46958E+06 CM4**3

1.57577E+02 CM**3
2.16066E+52 CM**3

1.57577E+02 CM**3
2.16066E+02 CM**3

1,57577E+02 CM**3
2.160660+02 CM**3

1.57577E+02 CM"*3
2.16066E+02 CM**3

1.57577E+02 CM**3

0
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2 52

416 1 53
2 54

417 1 55
2 56

418 1 57
2 58

420 1 59
2 60

421 1 61
2 62

422 1 63
2 64

423 1 65
2 66

424 1 67
2 68

425 1 69
2 70

426 1 71
2 72

430 1 73

431 1 74

432 1 75

433 3 76

434 1 77

435 3 76

436 1 79

SURROUNDING GEOM4ETRY VOLUMES

440 1 80
2 81

SURROUNDING GEOM4ETRY VOLUMES

443 1 62
2 63

SURROUNDING GEOMETRY VOLUMES

442 1 84
2 65

450 3 866
2 87
3 66
4 89
5 9O
6 91
7 92

5.84895E+01 c14**3

4.36751E+01 CM**3
5.848955+01 CM**3

4.30751E+01 CM**3
5.848856+01 CM**3

4.367515+03 CM**3
5.84895E+03 CM**~3

1.82177E+03 C4**3
0OIOOO0E+00 CM**33

1.82177E+03 CM4"3
0.000005+00 CM*+3

1.821776+03 CMV*3
0.000006+00 

1 14
f*3

1.823776+03 UM4**3
0.003000E+I0 C94*3

1.621776±03 CM**3
0.050000E+00 CM**3

3.821776+03 CM4**3
0.050000E+00 Q4**3

1.82177E+03 CM**3
0.50000E+00 C94**3

3.94576E+02 CM**3

2.945766+02 C34*3

2.94576E+02 CM**3

3.945766+03 C4**3

2.94576E+02 C
4
fl3

2.94576E+02 CM**3

2.945706+02 CM**3

- GEOMETRY REGION

1.806386+04 CM**3
4.004306E+03 CM**3

- GEOMETRY REGION

1.375236+04 CM"*3
9.32192E+02 CM**3

- GEOMETRY REGION

3.375236+04 CM*~*3
9.321626+02 C04*3

2.31876E-+04 CM"*3
1.526356+04 CM4÷3
l.83270E+G5 CM'*3
5.130316+04 CM*•3
2.618946+05 CM**3
1.427356+04 CM**3
1.636686+05 CM**3

2.360666+02 CM.*3

3.575776+02 CM**3
2.360666+02 CM**3

1.175776+32 CM*"3
2.16066E+02 CM*"3

3.575776+02 CM4"3
2.160666+02 CM**3

5.278836+03 C04**3
5.278836+03 CM**3

5.278636+03 CM**3
5.278636+63 CM**3

5.378836+03 CM**3
5.278836+03 CM**3

5.278836+03 CM**3
5.27883E+03 CM**3

5.278836+03 CM**3
5.27883E+03 CM**3

5.278836+03 Q4**3
5.278836+03 CM**3

5.278036±03 CM**3
5.278836+03 CM**3

5.573416+03 CM**3

5.573416+03 CM**3

5.573416+03 CM**3

5.573416+03 CM**3

5.573416+03 CM**3

5.57341E+03 CM**3

5.57341E+03 CM**3

8830 AN ARRAY PLACEMENT BOUNDARY REGION

3.80638E+04 CM**3
2.21582E+04 CM**3

82 35 AN ARRAY PLACEMENT BOUNDARY REGION

3.1752336+04 CM*"3
3.260456+54 CM+'3

84 30 AR ARRAY PLACEMENT BOUNDARY REGION

1.375236+04 CM"•3
1.268450+04 CM*'3

7.07147E+0I4 CM"÷3
8.597626+04 CM'*3
2.682476+05 CM**3
3.206386+05 CM÷*3
5.825226+05 CM+*3
5.967960+05 CM**3
7.598646+05 CM**3

UNIT USES REGION MIXTURE TOTAL VOLUME

1 14 1 1 4.263386+04 CM**3

5 4 1 2 2.004086+03 CM÷*'3

6 4 3 2 1. 717786+03 CM**3

7 14 1 3 3.534186+00 CM**3
2 2 6.493625+03 CM**3
3 32 3.348336+04 CM*"3

10 2 1 32 3. 078636+03 CN*'3

ii 2 3 32 3.079635+03 CM**3

12 2 3 32 3. 070636+03 CMP'3

13 2 3 32 3. 079636+33 CM**3

14 2 3 32 3.07863E+03 CM**3

35 2 3 32 3.G07863E+~03 CM'*3
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16 2 1

17 8 1

2
3

2O 2

21 2 1

22 2 1

30 2 1

2
3

2
3

45 6 1

46 6 1

80 1 1

2
2

2

2

81

2
3

1
2
3

82 1 1

411 42 1

412 42 1

413 42 1

414 42 1

415 42 1

416 42 1

417 42 1

418 42 1

420 2

420 3 0

422 2

421 3 1

2

422 3 1

423 3 2

424 3 1

2

425 3 1
2

430 3 1

2

2

21

21

21

2:

27

2:

12 3.079636+03 CM4**3

13 1.553646+03 C14**3
14 1.290406+02 CM**3
12 1.066776+02 CM4**3

3.89722E+04 CM**3
2 8.83347E+03 CŽ4**3

2.535526+04 CM**3
1.75511E+03 CM4*3

2.53552E+04 CM4**3
2 1.795116+03 CŽ4"3

12 4.955086+04 CN**3
2 3.667506+04 CM**3
6 4.014566+05 CM**'3
2 1.125736+05 CM**3
7 5.736616+05 CM4**3
2 3.12664E+04 CM**3
8 3.572036+05 CMV*3

21 2.474536+04 C1M**3
22 3.202726+03 094'3
29 1.032306+04 C14**3

210 1.990096+03 CM4**3
211 1.652906+02 C14**3
23 3.327486+02 CM4**3

212 2.766706+03 C14*3

12 2.368606+03 CM4**3

2 1.184446+01 CM**3
6 1.020136+05 CM**3
8 6.023746+04 Cl4**3

6 1.662456+04 CM**3
2 9.572766+04 CM**3
8 9.562576+04 CM4**3
8 5.682786+04 CM4**3

4.489566+06 CM**3

23 1.834356+03 GM**3

15 2.456566+03 1M**3

23 1.834356+03 CM*~*3

15 2.4858656+03 CM**3

23 1.834356+03 CM*~*3
15 2.458566+03 CM4*3

23 1.834356+03 C04**3
55 2.456506E+03 CM4**3

03 1.834356±03 C14**3
15 2.458566+03 CM4*3

23 1.834356+83 CŽ4**3
15 2.458566+03 CM**3

23 1.834356+03 CM*'3
15 2.456566+03 CM4**3

23 1.834356+03 CM**3
15 2.456566+03 CM**3

23 5.465316+03 CM**3
23 0.000006+00 CŽ4*3

23 5.485316+03 C94**3
23 0.000006+00 C14**3

23 5.465316+03 CM**'3
23 1.100000E+00 CM*~*3

:3 5.465316+03 CM4"3
23 0.000006+00 CI.P*3

23 5.46531E+13 CM4''3
23 8.000006+80 C04"3

23 5.465316+03 C14'3
23 0.000086+80 CM**3

23 5.465316+03 CMI'*3
23 0.000006*00 CM**3

23 8.837296+02 C14*3

3 8.837296+02 CŽ*'3431
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S432 3 3 23 8.83729E+02 CM**3

433 3 1 23 B.B3729E+02 CM**3

434 3 1 23 B.B3729E+02 CM4"3

435 3 1 23 8.83729E+02 C14**3

436 3 3 23 S.83729E+12 CM4**3

440 3 35.41915E+04 CM**3

2 212 1L22B31E+04 CM
t

*3

4431 3.5256BE+t04 CM*•3
2 212 2.7965BE+03 CI4*3

442 3 13.S2S68E+04 CM**3

2 212 2.7965BE+03 CM**3

450 3 1 23 6.95629E+04 CM**3

2 212 4.57B45El+04 CM**3
3 26 5.49811E+05 CM**3
4 212 1.54173E+05 CM**3
5 27 7.85653E+05 CM**3
6 222 4.2B205E+04 CM**3
7 26 4.B9205E+05 CM4**3

TOTALL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS (G)

1 4.2633BE+04 01**3 7.52714E+04
2 4.17325E+05SSCM**3 3.30521E+56

3 3.53418E+S0 CM**3 3.52772E+0I
6 4.18081E+S5 CM**3 4.74271E+56
7 5.73661E+05 CM**3 5.72612E-15
6 6.73907E+05 CM**3 6.75678E-25

22 B.469B0E+04 CM**3 B.45431E+01
13 1.55364E+53 C14**3 1.20454E+04
34 2.2154DE+02 CM**3 9.92440E+02
21 2.47453E+t04 CM**3 L.45038E+I5
22 3.20272E+03 CM**3 2.5725BE±04
23 l.29514E+55 CM**3 1.28778E±02
26 5.49B11E+05 CM**3 6.23706E+06

27 7.B5653E+fSS05 C**3 7.64216E-15
S26 4.B9205E+D5 CM**3 4.58330E-15

29 1.53230E+04 CM**3 4.06226E+04
210 1.59909E+03 CM**3 5.54292E+04
231 I.65290E+52 CM**3 1.27124E+03

222 2.656301+05 CM"•3 2.10537E+56
235 1.665251+54 UM**3 5.31009E+04

*** ~BIASING INFOBRMATIONS*

** A DEFAULT WIGHIUT OF 0.500 MILL BE USED FOR ALL BIAS 122S.**

..... 0 IO0S WERE USED IN KEND-V BEFORE TRACEINGS ....

..... 0.024 67 MINUTES MERE USED PROCESSING DATA . ....

VOLUME FRACTION OF FISSILE MATERIALL IN THE CORE= l.51179E-02

START TYPE S WAS USED.

TOE NEUTRONS MERE STARTED WI1TH A FLAT DISTRIBUTION IN A CUB002 DEFINED BY:
+X= 4.5B221E+01 -X=-4.982211+0l +5= 4.98221E+0SI -Y=-4.98221E+S1 ±Z= 2.35070E+52 -Z=-2.213500+02

THE FLAG TO START NEUTRONS IN TOE REFLECTOR MAO TURNED OFF

0.66433 MINUTES MERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.66267 MINUTES.

0
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GENERATION ELAPSED TINE AVERAGE AVG K-EFF NATRIX NATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

WEND NESSAGE NUNBER KS-i32 WARNING. .... ONLY 442 INDEPENDENT FISSION POINTS WERE GENERATED
1 8.37539K-Si 6.99333E-Si i.OG00SE+S0 S.SSS00E+S0 0.O0000E+O0 0.GSGSSK+GS

KEND NESSAGE NUMBER KS-i32 WARNING.... ONLY 488 INDEPENDENT FISSION POINTS WERE GENERATED
2 8.92774K-Si 7.i4000E-01 i.0GG000E+00 S.SSGSSE+0S G.GSSSGE+GG 0.GS0SSE+GS
S 8.40221K-Si 7.26833E-S1 8.4G221E-01 S.SSGSSE+0G S.S00S0E+GS S.SSG00E+GS
4 8.80179K-Si 7.405SGE-Si 8.6G200E-Si i.99795E-02 S.OSSSOE+SS S.OSGSOE+SO
5 6.77375E-O1 7.52500E-01 8.65925E-0i .1.2775E-Ol GOG00SSE+GG G.GSG0SE+GS
6 8.51329K-Si 7.65i67E-01 8.62526E-Si 9.71942E-03 0.S000OK+GG O.OS0SSE+GS
7 8.64157K-Si 7.79000K-Si 8.62852E-0i 7.53569K-OS S.SSGSOE+OG S.OS000E+GS
8 6.52SSSK-Si 7.91833W-Si 8.61136W-Si 6.38780E-03 G.OGGSOE+GO0 O.GSGSSK+GS
8 8.56609K-Si 6.G5510E-01 8.60488K-Si 5.43728E-03 0.SGGSSE+GG S.0S0S0E+GS

10 6.10892K-Si 8.19167E-Si 8.54278E-Oi 7.79410E-03 0.S000SE+0OO S.0S00SE+SS
II 6.41128E-Si 6.33833K-Si 8.526i7E-Si 7.02732K-OS S.SGGSSE+00 0.00G00E+GS
12 6.19244E-Si 8.48500K-Si 8.49459K-Si 7.12599K-OS 0.S0SS0E+00 0.0S0SSE+0S
13 6.45987E-0i 8.63167K-Si 8.49144K-Si 6.45333K-OS S.SO000E+O0 0.S0000E+00S
i4 8.71782K-Gi 8.7800GW-Si 8.51030K-Si 6.18574E-03 0.SS0SSE+SG 0.000SSE+SS
is 8.45444E-S1 8.89867K-Si 8.50601K-Si 5.70626K-03 0.000S0E+00 0.OS00SE+0S
i6 7.7i454E-01 9.03S0SE-0i 8.44947E-Si 7.73757K-03 0.00G00E+OO 0.OSOSSE+00
i7 6.59059E-51 8.i6333E-01 8.458888K-Si 7.26446E-03 S.OSGSSE+O0 0.OSSSSE+SS
i8 6.372iSE-Si 9.29167K-Si 8.45346E-Gi 6.Si669K-03 S.SSSSSE+OS O.0S000E+GS
19 6.47860E-0i 9.41833K-0i 8.45483K-0i 6.40506K-OS S.OO000E+OO S.OSOSSE+S0
20 8.548S9E-0i 9.53833K-Si 8.46015K-Si 6.G6i26K-03 S.SSS00E+OG S.OSSSSE+SS
21 6.36569E-0i 9.66667K-Si 8.45481K-Si 5.75723E-03 S.SOGGSE+S0 O.OSGSSE+G0
22 6.28513E-Si 9.78500K-Si 8.44643K-Si 5.52738K-03 O.S0000E+SO O.OS0S0E+0S
23 8.43649E-0i 9.91333K-Si 8.44586K-Si 5.25780E-03 0.SSSSOE+S0 O.OS000E+G0
24 6.99669E-01 i.O04i7K+OS 6.47099K-Si 5.60339E-03 S.S00G0E+O0 0.000SSE+S0
25 8.i4114E-01 1.51783K+00 8.45665K-Si 5.54296K-53 S.SO0SGE+SO O.SSSSSE+SS
26 6.57507K-Si i.03567K+SS 8.46198K-Si 5.32987E-03 S.00000E+00O S.OSSSSE+SS
27 6.09887K-Si i.04455E+S0 6.44547K-Si 5.36551E-03 S.SSSSSE+S0 S.SSSSSE+GS
28 8.80365E-01 i.05733E+00 8.45925K-Si 5.3308iE-03 O.SO0SSE+OS 0.OS000E+00
29 8.56343E-Si 1.07iSOE+S0 8.46311K-Si 5.144S6E-03 S.SSSSOE+SO S.SSSSSE+SO
30 9.08331K-Si i.08467K+S0 8.46526K-Si 5.4293iE-G3 0.SG000E+00S 0.OSSOSE+00
31 8.66762K-Si 1.09850E+S0 6.49199K-Si 5.27644K-03 O.SOSSSE+0SO O.00S00E+00
32 8.40028K-Si I.IIi33E+00 8.48851K-Si 5.10660E-03 0.00000E+S0 S.OS0O0E+SS
33 6.96029K-Si 1.12317E+00 8.90373K-Si 5.16827E-03 O.S00SSE+SG 0.OSSSSK+GS
34 6.15623K-Si i.13783E+00 8.49293K-OS 5.li93iK-03 S.SOOS0E+00 S.OS000E+SS
35 7.67288K-Si 1.15067E+SO 8.46808K-Si 9.54926E-03 0.SOOSSE+SO S.00000E+SS
36 6.30046K-Si i.i6350E+00 8.46336K-Si 5.40399E-G3 0.S000SE+S0 S.0S0OSE+O0
37 6.23557K-Si 1.i77i7K+GS 8.45672K-Si 5.28950K-03 O.SSO0SE+SS 0.000S0E+00
38 6.26208E-Si i.19500K+SS 8.45133K-Si 5.16868K-OS S.SO0SSE+SO 0.O0000E+SS
39 6.42836E-Si i.2G283E+S0 8.40071K-Si 5.02743E-53 S.SOO0SE+SO S.GSGSSE+00
45 8.29217K-Si i.21567E+00 8.44694K-Si 4.91159E-03 O.SOO00E+SO S.00000E+SS
41 8.i20i2K-0i 1.22933E+S0 8.43817K-Si 4.866i8K-53 S.SOOSSE+SO S.SOSSSE+0SO
42 7.91772K-Si i.242i7E+SS 8.425i6E-01 4.90878K-OS O.SO00SE+SO S.GS0S0E+SS

43 7.6883iE-01 i.2955K0+S0 8.407i8E-01 5.I1378E-03 0.SO000E+S0 GO.0G00EtG00
44 8.31399K-Si i.26867K+00 8.40496K-Si 4.9955iK-53 O.SSSSSE+SO S.OOS0OE+OS
45 8.77040E-01 i.26150E+SS 8.41345E-0i 4.95143E-03 0.SOSSSE+OG 0.00O00E+00
46 6.66491E-Si i.294133E+00 .42371E-0i 4.9452GE-03 0.S0000E+0G S.S0000E+00
47 6.58162E-01 i.30717E+S0 8.42723K-Si 4.8468iE-03 O.SOOSSE+SO S.SSSSOE+SS
48 6.53866E-0I i.3255000E+0 8.42969K-Si 4.74646K-53 0.OOOSSE+S0 S.S0S00E+S0
49 6.26529E-01 i.33367E+S0 6.42605E-01 4.65834K-OS 0.000G0E+00 S.S0000E+G0
90 8.35626K-Si i.34650E+00 6.42376K-Si 4.56599E-53 O.SOS00E+SO 0.SSO00E+00
51 6.30702E-O1 i.35933E+00 8.42138E-Si 4.47618E-03 0.0000SE+SS O.S0000E+00
52 6.43633E-Gi i.37i17E+00 8.42168E-S1 4.38760E-G3 O.000GGE+00 S.S0000E+S0
63 68.4i469E-01 1.38583K+00 8.42154K-Si 4.25093E-53 0.SSO0GE±SS S.SSSSOE+SO
54 8.066T0E-0I 5.39867E+00 6.41470K-Si 4.27244E-S3 O.S00S0E+OO S.0S0S0E+S0
55 6.57839K-Si 1.41255K-+0S 6.4i779E-01 4.20242E-GS 0.000G0E+00 0.SOO00E+0S
56 6.56385E-01 i.42433E+S0 8.42055E-S1 4.i3272E-03 0.SOOSSE+S0 G.SSO00E+OG
57 6.96692K-Gi 1.43800E+00 8.42316K-0i 4.06561E-03 O.OSOSSK+SS S.00000E+0S
58 6.08663K-Si i.45i63E*00 6.41719K-Si 4.53674K-G3 0.00000E+SS 0.SGO00E+00
59 8.568666E-Si 1.46407E+O0 8.41985K-Si 3.97419E-03 0.S00G0E+SS S.SS0G0E+OG
69 6.14106E-01 1.47833K-i0S 8.41504K-Si 3.93454E-03 O.SSOGOE+SG S.SOSOOK+SS
61 7.76144K-Si 1.491170+10 8.40396E-01 4.02281K-G3 G.SO0SSE+SG S.SOSG0E+S0
62 6.09639K-Si 1.55483E+SS 8.39884E-01 3.98628E-03 0.SSOSSE+SS 0.00000E+S0
63 6.17719K-Si 1.51950E+SS 8.39520E-Si 3.939i5E-03 O.SSOSSE+SO S.SSSS0E+SS
64 8.20194K-Si 1.53333K+S0 8.39256E-O1 3.88761E-G3 S.SSG0SE+SO 0.S000SE+00
69 6.51247K-Si 1.54700E+SS 6.39400K-Si 3.63Si7E-03 O.0S00SE+O0 S.SSSOGK+S0
66 8.74295K-Si 1.56067K+00 8.39845K-Si 3.80908E-03 O.SSO00E+S0 S.SOS00K+SS
67 6.51067K-Si 1.57450E+00 6.46116K-Si 3.75392E-53 0.SSS0SE+O0 S.0000OE+S0
66 6.13781K-Si 1.58617E+00O 6.39717K-Si 3.71607K-OS O.00000E+00 S.SO000E±S0
68 6.42932K-Si 1.65100KE+0O 8.39759E-01 3.66240K-OS O.SSS00K+SS S.SOS0SE+S0
70 6.28582K-Si 1.61383E+00 8.39995K-Si 3.61187K-OS 0.OOO0OE+S0 0.0000OE+00
71 5.03059K-Si 1.62650KE+0S 6.39065K-Si 3.59832E-03 0.00000E+00S S.SO00SK+SO
72 6.25102K-Si 1.64217KE+0S 8.38866K-Si 3.55214K-OS 0.SOOO0E+00 S.SS00SE+S0
73 6.26166K-Si 1.55600E+00O 8.36715K-Si 3.50469KE-OS .SO000E+S0 0.00O00E+00
74 6.51376K-Si 1.66967K+SS 6.36877K-Si 3.45976K-OS O.SO000E+00 0.000SK00+0
75 6.36810K-Si 1.68433E+00 8.38849K-Si 3.41215K-OS S.SSSOSE+SO0 S.SOS00E+S
76 8.55302E-S1 1.69850E+S0 8.38071K-Si 3.37306K-OS 0.SS000E+00S 0.00000E+00S
77 5.44692E-Si 1.71267E+00 8.39149K-Si 3.32569K-Si O.00000E+iO S.00000E+0S
78 9.18109K-Si 1.72467E+00O 8.40188K-Si 3.44500K-OS S.O0S00E+O0 S.SSSS0E+S0
79 8.45898K-Si 1.73733E+S0 8.40262K-Si 3.40077K-OS S.SSO00E+O0 S.0000E+S00
50 6.66753K-li 1.75117E+00 6.40601K-Si 3.37396K-03 O.SSO0SE+S0 S.S0000E+00
81 9.18005K-Si 1.76400E+SS 8.41581K-Si 3.47209K-OS S.S000SE+SO 0.0000SE+00
82 8.75745K-Si 1.77683E+00 8.42008K-Si 3.45491K-OS O.OO000E+00 O.S0000E+S0
63 7.67991K-Si 1.790550E+0 6.41341K-Si 3.47655K-OS O.0000OE+S0 S.S000SE+0S
84 6.46407K-Si 1.85333E+00 6.41403K-Si 3.43444K-03 S.SS000E+00 S.0000SE+S0
85 6.41776K-Si 1.816170+00 8.41407K-Si 3.39282K-OS O.0S00SE+SO 0.000000+00
86 0.30200K-Si 1.82983E+00 8.41274K-Si 3.35484K-SI O.OS000E+S0 0.SS000E+00O
87 8.00066K-Si i.84267K+S0 8.40865K-Si 3.33791K-OS S.00000E+00o 0.0O00OE+00
88 8.08280E-0I 1.85550KE+0O 8.40505K-Si 3.32058K-OS SO00000E+0 S.00000E+S0
69 6.60229K-Si i.86917E+00 8.407320-01 3.2900IE-03 0.S0000E+00S 0.S0000E+00S
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S90 9.599765-01 1.98200E+0O 9.409355-01 3.25879E-03 0.000005+00 0.000005+00S91 8.941745-01 1.994835+00 8.455345-01 3.27703E-03 0.000005+00 0.00000E+00
92 9.299925-01 1.907975+00 8.414055-01 3.243015-03 0.000005+00 0.000005+00
93 9.929775-01 1.920505+00 8.418585-01 3.239085-03 0.000005+00 0.000005+00
94 8.512305-01 1.933335+00 8.41960E-01 3.205305-03 0.000005+00 0.OOOOOE+00
95 8.931585-01 1.947005+00 9.425115-01 3.21908E-03 O0.0000E+00 0.000005+00
96 7.900545-01 1.960835+00 8.41952E-O1 3.212205-03 0.00000E+00 0.000005+00
97 8.915775-01 1.973875+00 9.424755-01 3.240395-03 0.000005+00 0.000005+00
99 7.914975-01 1.987335+00 8.419435-01 3.250175-03 0.000005+00 0.000005+00
99 8.2956995-01 2.000175+00 8.418195-01 3.219025-03 0.000005+00 0.000005+00

100 9.599375-01 2.012005+00 9.420015-01 3.191395-03 0.000005+00 0.000005+00
101 9.236645-01 2.02593E+00 9.419165-01 3.164395-03 0.000005+00 0.00000E+00
102 9.400895-01 2.039505+00 8.417985-01 3.132635-03 0.000005+00 0.000005+00
103 7.540615-01 2.053175+00 8.409305-01 3.220825-03 0.000005±00 0.000005+00
104 7.794505-01 2.06600E+00 9.403275-01 3.24555E-03 0.000005+00 0.000005+00
105 9.03918E-01 2.079005+00 9.399735-01 3.23326E-03 0.000005+00 0.000000+00
106 8.196955-01 2.0999835+00 8.397795-01 3.20795E-03 0.00000E+00 0.00000E+00
107 8.059425-01 2.102975+00 9.394595-03 3.193656-03 0.000005+00 0.000005+00
109 9.929795-01 2.115050+00 9.399795-01 3.171065-03 0.000005+00 0.000005+00
109 9.950715-01 2.129335+00 9.401075-01 3.170435-03 0.000005400 0.000005+00
110 9.468995-01 2.141175+00 8.401705-01 3.141565-03 0.000005+00 0.000005+00
111 8.430515-01 2.155835+00 9.401965-01 3.112725-03 0.000005+00 0.000005+00
112 9.601695-01 2.169505+00 9.403785-01 3.089935-03 0.000005+00 0.000005+00
113 9.197755-01 2.181335+00 9.401925-01 3.097295-03 0.000005+00 0.000005+00
114 9.007915-01 2.195175+00 8.399405-01 3.060075-03 0.000000+00 0.000005+00
115 9.073805-01 2.209835+00 9.395535-01 3.046445-03 0.000005+00 0.000005+00
119 8.097105-01 2.223505+00 8.392955-01 3.033315-03 0.000005+00 0.000005+00
117 9.005385-01 2.239335+00 8.397985-01 3.053695-03 0.000005+00 0.000005+00
119 7.995705-01 2.251005+00 9.394255-01 3.050075-03 0.000005+00 0.000005+00
119 9.442095-01 2.294975+00 8.394695-01 3.024175-03 0.000005+00 0.000005+00
120 7.999395-01 2.277505+00 9.390445-01 3.028025-03 0.000005+00 0.000005+00
121 8.442095-01 2.291175+00 8.390975-01 3.002795-03 0.000005+00 0.000005+00
122 8.490885-01 2.304005+00 8.391455-01 2.978225-03 0.000005+00 0.000005+00
123 8.767955-01 2.310635+00 9.394565-01 2.969645-03 0.O000005+00 0.O000005+00
124 8.090045-01 2.330975+00 9.392075-01 2.955995-03 0.000005+00 0.000005+00
125 8.320995-01 2.343505+00 9.391495-01 2.932405-03 0.000005+00 0.000005+00
126 8.055555-01 2.357175+00 8.388785-01 2.921245-03 0.000005+00 0.000005+00
127 8.390585-01 2.370935+00 8.389715-01 2.997795-03 0.000005+00 0.000005+00
129 8.211605-01 2.393675+00 9.397315-01 2.978135-03 0.000005+00 0.000005+00
129 9.344225-01 2.396505+00 8.396975-01 2.855595-03 0.O000005+00 0.000005+00
130 9.470215-01 2.410335+00 8.387625-01 2.933935-03 0.000005+00 0.000005+00
131 7.953475-01 2.424005+00 9.384255-01 2.831945-03 0.000005+00 0.000005+00
132 9.615956-01 2.435935+00 8.386345-01 2.917835-03 0.000000+00 0.000005+00
133 9.323135-01 2.450505+00 9.385965-01 2.790055-03 0.000005+00 0.000005+00
134 9.322515-01 2.463335+00 9.395385-01 2.775605-03 0.000005+00 0.000005+00
135 8.434925-01 2.477005+00 9.385755-01 2.755105-03 0.000005+00 0.000005+00
136 8.672056-01 2.489835+00 8.397905-01 2.742835-03 0.000005+00 0.000005+00

137 8.193965-01 2.503675+00 8.386395-01 2.729625-03 0.000005+00 0.000005+00
139 8.720525-01 2.517335+00 9.388845-01 2.717635-03 0.000005+00 0.000005+00
139 8.772685-01 2.030375+00 9.391945-01 2.712235-03 0.000005+00 0.000005±00
140 9.212435-01 2.043005+00 9.300345-01 2.695635-03 0.000005+00 0.000005±00
141 9.245185-01 2.006675+00 8.389305-01 2.678215-03 0.000005+00 0.000005+00
142 8.423935-01 2.570515+00 0.309054-01 2.959125-03 0.000005+00 0.000005+00
143 7.975353-01 2.583335+00 8.389615-03 2.605475-03 0.000005+00 0.000005+00
144 9.766775-01 2.596175+00 8.399295-00 2.951255-03 0.000005+00 0.000005+00
145 8.320205-01 2.509935+00 8.396900-01 2.633095-03 0.000005+00 0.000005+00
146 8.179465-01 2.622975+00 98.38735E-01 2.619795-03 0.000005+00 0.000005+00
147 9.192625-01 2.039335+00 9.386015-01 2.904125-03 0.000005+00 0.000005+00
149 8.220265-01 2.649335+00 8.394975-01 2.599715-03 0.000005+00 0.000005+00
149 9.373775-01 2.662005+00 9.394795-01 2.071055-03 0.000005+00 0.000005+00
150 9.465995-01 2.674835+00 9.395345-01 2.054215-03 0.000005+00 0.000005+00
101 7.741475-01 2.699505+00 6.391025-01 2.073545-03 0.000005+00 0.000005+00
152 9.019315-01 2.702335+00 8.395205-01 2.001185-03 0.000005+00 0.000005+00
153 9.600915-01 2.714175+00 9.396665-01 2.577015-03 0.000005+00 0.000005+00
104 8.903095-01 2.727835+00 9.390415-01 2.597975-03 0.000005+00 0.000005+00
105 8.641455-01 2.739935+00 8.392055-01 2.579135-03 0.000005+00 0.000005+00
159 9.245195-01 2.703505+00 9.391105-01 2.091125-03 0.000005+00 0.l00000E+00
157 8.429275-01 2.765050+00 9.391345-01 2.544995-03 0.000005+00 0.000005+00
158 9.079415-01 2.778335+00 8.389345-01 2.536195-03 0.000005+00 0.000005+90
109 8.913595-01 2.791005+00 8.392695-91 2.042015-03 0.000005+00 0.000005+00
190 9.794115-01 2.803835+00 9.395165-01 2.037995-03 0.000005+00 0.000005+00
191 9.649905-01 2.916975+00 9.399745-01 2.026945-03 0.000005+00 0.000005+00
162 9.4126995-01 2.92905E+00 9.396945-01 2.511125-03 0.000005+00 0.000005+00
163 8.534925-01 2.842335+00 8.397705-01 2.496945-03 0.000005+00 0.000005+00
164 8.295595-01 2.800175+00 9.397075-01 2.492285-03 0.000005+00 0.000005+00
165 9.192545-01 2.969835+00 6.395915-01 2.470195-03 0.000005+00 0.000005+00
190 9.467059-01 2.992975+00 9.396205E-01 2.455475-03 0.000005+00 0.000005+00
167 8.463345-01 2.996335+00 9.399656-01 2.44088E-03 0.000005+00 0.000005+00
199 9.423785-01 2.910005+00 8.396825-91 2.426195-03 0.000005+00 0.000905+00
199 9.609665-01 2.922935+00 9.398095-01 2.414985-03 0.000005+00 0.O000005+00
170 7.611025-01 2.936675+00 9.393415-01 2.445965-03 0.000005+00 0.000005+00
171 9.090615-01 2.951335+00 9.391925-01 2.437935-03 0.000005+00 0.000005+00
172 9.409165-01 2.964175+00 8.391705-01 2.423056-03 0.000005+00 0.000005+00
173 9.107155-01 2.977835+00 9.390045-91 2.415095-03 0.000005+00 0.000005+00
174 7.919225-01 2.992505+00 9.396725-01 2.423935-03 0.000005+00 0.000005+00
175 9.197715-01 

3
.OO5

3 3
SE+OO 9.380075-01 2.412535-03 0.l00000E+00 0.000005+00

179 8.252605-01 3.019175+00 9.394815-01 2.399945-03 0.000005+00 0.020005E+00
177 8.090045-01 3.030935+00 9.393125-01 2.392925-03 0.000005+00 0.000005+09
179 8.474685-01 3.043575+00 8.393645-01 2.379965-03 0.000005+00 0.000005+00
179 8.700485-01 3.057505+00 9.390405-01 2.372465-03 0.000005+00 0.000005+00
190 8.774695-01 3.072175+00 9.397655-01 2.369215-03 0.000005+00 0.000005+00
191 7.971795-00 3.095635+00 9.390325-01 2.397365-03 0.000005+00 0.000005+00
192 8.203315-01 3.09905E+90 6.394595-01 2.300325-03 0.000005+00 0.000005+00
193 8.926115-01 3.113335+00 9.395925-01 2.346075-03 0.000005+00 0.000005+000194 9.469475-01 3.129175+00 9.396395-01 2.333595-03 0.000005+00 0.000005+00
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180 8.814906-01 3.138006+00 8.38872E-01 2.332086-03 0.00000E+00 0.000006+00

186 8.0800546-01 3.15267E+00 8.386946-0i 2.326726-03 0.000006+00 0.000006+000
187 0.313306-01 3.165060+00 8.306546-00 2.314456-03 0.00000E+00 0.00000E+00
188 8.500572E-01 3.170336+00 8.387186-01 2.302876-03 0.000006+00 0.000006+00
1089 8.470326-01 3.101176+00 8.387866-01 2.29101E-03 0.000006+00 0.000006+00
180 8.106316-01 3.20083E+00 8.386086-01 2.281306-03 0.000006+00 0.000006+00
181 8.440086-01 3.217676+00 8.386876-01 2.269386-03 0.000006+00 0.00000E+0O
192 0.004066-01 3.230336+00 8.39012E-01 2.280666-03 0.000006+00 0.000006+00
183 8.007186-01 3.244176+00 8.390896-01 2.270376-03 0.000006+00 0.000006+00
184 8.180206-01 3.208006+00 0.309946-01 2.260906-03 0.000006+00 0.000006+00
190 8.381106-01 3.270836+00 8.388846-01 2.248236-03 0.000006+00 0.000006+00
186 8.781076-01 3.282676+00 8.381866-01 2.246706-03 0.000006+00 0.000006+00
107 8.400486-01 3.285000+00 8.382286-01 2.230386-03 0.000006+00 0.000006+00
108 8.070786-01 3.308336+00 8.383206-01 2.220616-03 0.000006+00 0.000006+00
108 8.348126-01 3.321176+00 8.382876-01 2.214606-03 0.000006+00 0.000006+00
200 8.448116-01 3.334006+00 8.383206-01 2.203076-03 0.000006+00 0.000006+00
201 8.406966-01 3.346676+00 8.383326-01 2.182486-03 0.000006+00 0.000006+00
202 8.722036-01 3.3095006+00 8.394976-01 2.187716-03 0.000006+00 0.000006+00
203 8.283606-01 3.372336+00 8.384476-01 2.177386-03 0.000006+00 0.000006+00

KENO MESSAGE0 NUM4BER K5-123 EXECUTION TERMIONATED DUE TO COMPLE6TION OF THE SPECIFIED NUMBER61 OF GENEPRATIONS.
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TRIGA - PREF. FLOOD CANISTER

LIFETIME =5.96130E-05 + OR - 3.37432E-07 GENERATION TINE = 2.84400E-05 + OR - 1.23388E-07
NU BAR =2.42081E+00 + OR - 1.76618E-05 AVERAGE FISSION GROUP = 2.23764E+01 + OR - 1.22941E-02

ENERGT(EV) OF TNE AVERAGE LETHARGY CAUSING FISSION = 1.31684E-01 + OR - I.I1900E-03

NO. OF INITIAL
GENERATIONS AVERAGE 81 PER CENT 95 PER CENT 99 PER CENT NUMBER OP

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL CONFIDENCE INTERVAL CONFIDENCE INTERVAL NISTORIES

3 0.83944 + OR - 0.00219 1.83725 TO 0.84163 0.83507 TO 0.84382 0.83288 TO 0.84601 111000
4 0.83924 + OR - 0.00219 0.83705 TO 0.84143 0.83486 TO 0.84362 0.83287 TO 0.84581 99500
5 0.83905 + OR - 0.00219 0.83685 TO 0.84124 0.83486 TO 0.84343 0.83147 TO 0.84562 89000
6 0.83898 + OR - 0.00220 0.83678 TO 0.84118 0.83457 TO 0.84338 0.83237 TO G.B4559 98500
7 0.83881 + OR - 0.00221 0.83664 TO 0.84108 0.83443 TO 0.84327 0.83222 TO 0.84548 98100
8 8.83878 + OR - 0.00222 0.83656 TO 0.84100 0.83434 TO 0.84322 I.B3212 TO 0.84544 97500
9 0.83869 + OR - 0.00223 9.83846 TO 0.84092 0.83423 TO 9.84315 0.83200 TO 0.84538 97000

10 0.83883 + OR - 0.00224 0.83661 TO 0.84107 0.83438 TO 0.84330 0.83212 TO 0.84554 90500
11 0.83882 + OR - 0.00225 9.83657 TO 0.84107 0.83432 TO 0.84332 0.83208 TO 9.84516 98000
12 0.83892 + OR - 1.10226 0.83666 TO 0.84118 0.83441 TO 0.84344 0.83215 TO 0.84570 95501
17 0.83883 + OR - 0.00228 0.83665 TO 0.84121 0.83437 TO 0.84349 0.83209 TO 0.84577 93000
22 0.83887 + OR - 0.00234 0.83853 TO 0.84121 0.03419 TO 0.84355 0.83185 TO 0.84589 91511
27 0.83872 + OR - 0.00237 0.83639 TO 0.84108 0.83399 TO 0.84346 0.83162 TO 0.84582 88000
32 0.83780 + OR - 0.00238 0.83542 TO 0.84018 0.83304 TO 0.84256 0.83065 TO 0.84494 85500
37 0.83813 + OR - 0.00238 5.83575 TO 0.84052 0.83337 TO 0.84280 0.83098 TO 0.84529 83000
42 0.83868 + OR - 0.00243 0.83625 TO 0.84112 0.83382 TO 0.84355 0.83138 TO 0.84598 80500
47 0.83850 + OR - 0.00244 0.83607 TO 0.94094 0.83363 TO 0.84337 0.83119 TO 0.84581 78000
52 0.83955 + OR - 0.00251 0.83603 TO 0.84106 0.83352 TO 0.84357 0.83101 TO 0.84608 75500
57 0.83837 + OR - 0.00258 0.83579 TO 0.84095 0.83321 TO 0.84352 0.83063 TO 0.84610 73000
62 0.83926 + OR - 0.00261 0.83665 TO 0.84187 0.83404 TO 0.84448 0.83144 TO 0.84708 70500
67 0.83913 + OR - 0.00268 0.83645 TO 0.84181 0.83377 TO 0.84449 0.83109 TO 0.84717 68000
72 0.83976 + OR - 0.00276 0.83700 TO 0.84252 0.83424 TO 0.84527 0.83148 TO 0.84803 69900
77 0.83962 + OR - 0.00286 0.83678 TO 0.84249 0.83390 TO 0.84535 0.83104 TO 0.84821 63000
82 0.83775 + OR - 0.00285 0.83495 TO 0.84056 0.83214 TO 0.84336 0.82934 TO 0.84817 60500
87 0.83839 + OR - 0.00288 0.83551 TO 0.84127 0.83263 TO 0.84416 0.82975 TO 0.84704 58000
92 0.83786 + OR - 0.00294 0.83492 TO 0.84080 0.83197 TO 0.84374 0.82903 TO 0.84669 55500
97 0.83673 + OR - 0.00292 0.83381 TO 0.83966 0.83088 TO 0.84258 0.82796 TO 0.84551 53000

102 0.83712 + OR - 0.00302 0.83409 TO 0.84014 0.83107 TO 0.84317 0.82805 TO 0.84619 80500
107 0.83844 + OR - 0.00295 0.83649 TO 0.84238 0.83354 TO 0.84533 0.83059 TO 0.84828 48000
112 0.83832 + OR - 0.00304 0.83528 TO 0.84137 8.83223 TO 0.84441 0.82919 TO 0.84746 45500
117 0.83898 + OR - 0.00306 0.83592 TO 0.84203 0.83288 TO 0.84509 0.82981 TO 0.84815 43000
122 0.83989 + OR - 0.00314 0.83675 TO 0.84303 0.83361 TO 0.84617 0.83047 TO 0.84931 40500
127 0.84039 + OR - 0.00325 0.83714 TO 0.84385 0.83389 TO 0.84690 0.83003 TO 0.85011 38000
132 0.84093 + OR - 0.00339 0.83754 TO 0.84433 0.83415 TO 0.84772 0.83076 TO 0.85111 35500
137 0.84110 + OR - 0.00361 0.83749 TO 0.84471 0.83388 TO 0.84831 0.83028 TO 0.85192 33000
142 0.84058 + OR - 0.00380 0.83678 TO 0.84438 0.83297 TO 0.84818 0.82917 TO 0.85198 30500
147 0.84164 + OR - 0.00397 0.83766 TO 0.84561 0.83369 TO 0.84988 0.82972 TO 0.85358 28000
152 0.84218 + OR - 0.00396 0.83819 TO 0.84612 0.83423 TO 0.85008 0.83027 TO 0.85404 25500
157 0.84050 + OR - 0.00417 0.83633 TO 0.84467 0.83216 TO 0.84883 0.82800 TO 0.85300 23000
162 0.83852 + OR - 0.00429 0.83423 TO 0.84281 0.82995 TO 0.84709 0.82566 TO 0.85138 20500
167 0.83844 + OR - 0.00482 0.83362 TO 0.84327 0.82870 TO 0.84809 0.82397 TO 0.85291 18000
172 0.84096 + OR - 0.00484 0.83613 TO 0.84580 0.83129 TO 0.85063 0.82645 TO 0.85547 15500
177 0.84708 + ON - 0.00474 0.84234 TO 0.85182 0.83700 TO 0.85657 0.83286 TO 0.86131 13000
182 0.84791 + OR - 0.00492 0.84299 TO 0.85283 0.83807 TO 0.85775 0.83315 TO 0.86267 10500
187 0.84861 + OR - 0.00532 0.84328 TO 0.85393 0.03797 TO 0.85924 0.83266 TO 0.86458 8000
192 0.84690 + OR - 0.00535 0.84161 TO 0.85231 0.83626 TO 0.85786 0.83091 TO 0.86301 5500
197 0.84653 * OR - 0.00644 0.84009 TO 0.85296 0.83366 TO 0.85940 0.82722 TO 0.86583 3000
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LONE REPRESENTS K-EFF = 0.8394 + OR - 0.0022 WHICH OCCURS FOR 203 GENERATIONS RUN.
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TRIGA - PREP. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SNIPPED.
THE LINE REPRESENTS K-EFF =0.8394 + OR - 0.0022 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.
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I
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TRIGA - PREF. FLOOD CANISTER

GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT
FRACTION DEVIATION DEVIATION

1 0.0003 2.73895E-04 4.0673 1.33450E-03 2.7746

2 0.0014 1.19606E-03 1.2584 2.36609E-03 0.8709

3 0.0020 1.68688E-03 1.1356 1.74259E-03 0.8807

4 0.0012 1.03640E-03 1.3855 9.49929E-04 0.9596

5 0.0020 1.67448E-03 0.9764 2.20159E-13 0.7697

6 0.0022 2.70608E-03 0.8466 8.32387E-03 0.6833

7 0.0043 3.59833E-03 0.7624 1.82469E-02 0.6440

8 0.0045 3.73819E-03 0.6936 1.56090E-02 0.6187

9 0.0050 5.06579E-03 0.6812 1.68395E-02 0.5936

10 0.0120 1.09527E-02 0.7204 4.199246-02 0.6180

I1 0.0272 2.28263E-02 0.7072 5.68060E-02 0.5808

12 0.0348 2.925156-02 0.6059 4.76650E-02 0.5639

13 0.0312 2.61532E-02 0.5835 5.60739E-02 0.5881

14 0.0247 2.07663E-02 0.6049 6.75119E-02 0.5850

15 0.0046 3.89927E-03 0.8558 3.23231E-02 0.8958

16 0.0021 2.582146-03 1.0355 1.77169E-02 1.1766

17 0.0047 3.93622E-03 1.4643 0.60442E-01 1.4171

10 0.0001 5.16029E-03 1.3630 9.S6051E-03 1.2102

19 0.0072 6.04149E-~03 1.1357 1.450150-02 1.2241

20 0.0296 2.40046E-02 0.7267 4.57621E-02 0.86899

21 0.0149 1.24996E-02 1.1105 1.653946-02 1.2351

22 0.0333 2.795476-02 0.7799 3.18266E-02 0.8733

22 0.0959 8.382676-92 0.4921 8.59767E-02 0.5467

24 0.1637 1.54208E-01 0.4465 1.30478E-01 0.4240

25 0.1551 1.33568E-01 0.4644 1.01666E-01 0.4660

26 0.2107 1.76904E-Il 0.4336 1.21586E-01 0.4319

27 0.0801 7.39396E-02 0.6454 4.53060E-02 0.6511

SYSTEM TOTAL =8.39443E-01 0.2607 1.500•226+00 0.0876

ELAPSED TIME 2.37233 MINUTES

RANDOM NUMNER- IA4E600C74A8

SNIPPING 2 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.00000E+00 0.0000

0.OO00IE+00 0.0000

0.00001E+00 0.0000

0.OOOO0E+i00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.OOOOOE+00 0.0000

0.OO00OE+00 0.0000

I.OOOOOE+I0 0.0000

0.OOOO0E+I0 0.0000

0.0OOOOE+0I 0.0000

0.000006+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0.000006+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E0--S 0.00500

I.OOOOOE+0S 0.0000

I.000006+00 0.0000

0.000000+00 0.0000

1.100000E+00 0.0000

0.OOOO0E+00 0.0000

0.00000E+00 0.0000

0.00000E+S0 0.0000

0.00000E+00 0.0000

0.000006+00 5.0000

0.000006+00 0.0000
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TRIGA - PROF. FLOOD CANISTER

0.7524 TO 0.7703
0.7703 TO 0.7882
0.7882 TO 0.8061
0.8061 TO 0.8240
0.8240 TO 0.8419
0.8418 TO 0.85088
0.8588 TO 0.8777
0.8777 TO 0.8958
0.8808 TO 0.8134
0.9134 TO 0.8313

0.7524 TO 0.7783
0.7703 TO 0.7882
0.7882 TO 0.8081
0.8061 TO 0.8240
0.8240 TO 0.8418
0.8419 TO 0.8588
0.8588 TO 0.8777
0.8777 TO 0.08956
0.8858 TO 0.8134
0.8134 TO 0.8313

0.7524 TO 0.7703
0.7703 TO 0.7882
0.7882 TO 0.8081
0.8081 TO 0.8240
0.8240 TO 0.8418
0.8419 TO 0.8598
0.8588 TO 0.8777
0.8777 TO 0.8856
0.8950 TO 0.8134
0.8134 TO 0.8313

0.7524 TO 0.7703
0.7703 TO 0.7882
0.7882 TO 0.8081
0.8081 TO 0.8240
0.0240 TO 0.8415
0.8419 TO 0.8598
0.8558 TO 0.8777
0.8777 TO 0.89550
0.8958 TO 0.8134
0.9134 TO 0.0313

FREQUENCY FOR GENERATIONS 4 TO 203

FRQENTFO*ENRTIN*5*O 0

FREQUENCY FOR GENERATIONS 154 TO 203

0
CONGRATULATIONS! YOU NAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATN THROUGH REND V IN 3.37233 MINUTES
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S Figure 6.6.6-3 TRIGA Fuel Cluster Rods - Maximum Reactivity LEU Case

PRIMARY NODULE ACCESS AN•D INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
NODULE CSAS25 MILL SE CALLED

TRIGA - PREF. FLOOD CANISTER
'ACCIDENT CONDITION CASE ARRAY - CASRO TOUCHING
'DANGED FUEL PAYLOAD - CANISTER FLOODED AT 0.9982 G/CM^3
'ROD GEOMETRY - DRY CASE MOST REACTIVE CONFIGURATION
* CASE CAVITY MODERATOR DENSITY IE-20 OM^3

'CASE EXTERIOR MODERATOR DENSITY IE-20 GMw3
27GROUPNDF4 MULT
'UNCANISTERED FUEL
U-235 1 0.0 1.7323E-03 END
U-238 1 0.0 6.8418E-03 END
ZR 1 0.0 2.9039E-02 END
N 1 0.0 4.9367E-02 END

'CLAD INCOLOY
NI 2 0.0 0.028516 END
FE 2 0.0 0.033820 END
CR 2 0.0 0.021151 END
C 2 0.0 0.000399 END
MN 2 0.0 1.001306 END
O 2 0.0 0.000022 END
SI 2 0.0 0.001713 END
CU 2 0.0 0.000560 END
AL 2 0.0 0.002006 END
TI 2 0.0 0.000150 END
'CASE INTERIOR MODERATOR MATERIAL
R20 I 1.OE-20 293.0 END
'END FITTING FOR FUEL ELEMENT
11304 4 0.4968 292.0 END
N20 4 1.0E-20 293.0 END
'BASEET, AND CASE

11304 5 1.0 293.0 END
'Al. FUEL HOLDER
AL 6 1.0 293.0 END
'LEAD SNIELD
PB 7 1.0 293.0 END
'NEUTRON SNIELD
R20 8 1.0E-20 293.0 END
'CASE EXTERNAL MATERIAL
R20 9 1.01-20 291.0 END
'MIXTURE (FUEL) FOR CANISTER
0-239 10 0.0 2.8119E-04 END
0 -238 10 0.0 1.1105E-O3 END

OR 10 0.0 4.7116E-03 END
N 50 0.0 8.0131E-SI END
H20 10 DEN=0.8362 1.0 301.1 END
'CANISTER INTERNAL MODERATOR
R20 11 DEN=0.9982 1.0 293.0 END

'SECONDARY CASK CAVITY MATERIALL FOR MULTICELL CARD
R20 12 1.01-20 293.0 END
END COMP
BUCELEDCYL WHITE REFLECTED 0.0 57.15 END
1 0.6731 2 0.7112 3 0.80018 6 0.9525 12 1.0749 END ZONE
TRIGA - PREF. FLOOD CANISTER
READ PqARAM TME=170.0 GEN=403 NPG=1000 RUR=YES PLY=NO
T8A=2.0 EOD PAEAN

READ GEOM
UNIT 1
CCM= TRIGA FOIL (SMEARED)'
CYLINDER 10 1 3.9623 60.959 0.001
UNIT 5
COM='3.39 in Width / 0.29 in Thickness DIVIDER CENTER STAIK (SEALED)'
CUSOID 5 1 584.2072 0.7112 0.0 +74.29 -8.255
UNIT 6
COM-' 3.38 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK (SEALED)'

CUObD 5 1 2P4.2672 0.6096 0.0 +74.29 -8.2855
UNIT 1

COM= 'SEALED CANISTER'
CYLINDER 11 1 3.9624 +60.90 0.0
ROLE 1 0.0 0.0 0.0
CYLINDER 5 1 4.1275 +63.50 -1.27
CYLINDER 3 1 4.1275 +74.29 -9.255
UNIT 10
COM='TRIGA ELEMENTS SR Top nf 3.38 in n 3.38 in OPENING (SEALED)'
CUSOID 3 1 2P4.2672 284.2672 +74.29 -9.255
ROLE 7 0.0 0.1397 0.0
UNIT 11
COM='TRIGA ELEMENTS SN Bottom nf 3.38 In m 3.38 in OPENING (SEALED)'
CUHOID 3 1 2P4.2672 284.2872 +74.29 -8.255
HOLE 7 0.0 -0.1397 5.0

UNIT 12
COM-'TRIGA ELEMENTS IN Bottom Right of 3.39 in x 3.38 in OPENING (SEALED)'
CUBCI 3 1 284.2072 2P4.2672 +74.29 -8.255
ROLE 7 +0.1397 -0.1397 0.0
GRIT 53
CON- 'TRIGA ELEMENTS IN Top Right of 3.19 in x 3.39 in OPENING (SEALED)'
103010 3 1 284.2672 284.2872 +74.29 -8.255
HOLE 7 +0.1307 +0.1307 0.0
UNIT 14
COM='TRIGA ELEMENTS IN Bottom Left of 3.38 in x 3.38 in OPENING (SEALED)'

CU80ID 3 5 284.2672 2P4.2672 +74.29 -8.255
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HOLE 7 -0.1397 -0.1387 0.0
UNIT 15
COM='TRIOA ELEMENTS ON Top Left of 3.38 in x 3.38 to OPENING (SEALED)'
CUBOID 3 1 2P4.2672 2P4.2672 +74.29 -8.208
HOLE 7 -0.1387 +0.1397 0.0
UNIT 18
COM-'TRIGA BASKET 3.38 10 0 3.38 io CENTER OPENING (SEALED)'
CUBOID 3 1 2P4.2672 2P4.2672 +74.29 -8.258
UNIT 20
COM='CENTER COLUMN OF THREE OPENINGS w/ 0.28 in plate (SEALED)'
ARRAY 1 -4.2672 -13.5128 -8.255
REPLICATE 5 1 4R0.7112 2R5.0 1
UNIT 21
COM='LEFT OUTSIDE COLUM4N OF TWO OPENINGS wf 0.12 to plate (SEALED)'
ARRAy 2 -4.2672 -8.8392 -8.205
REPLICATE 8 1 0.8 0.3048 2R0.3048 2R0.0 1
UNIT 22
COM=''RIGHT OUTSIDE COLUM•N OF THO OPENINGS w/ 0.12 in plate (SEALED)'
ARRAy 3 -4.2672 -8.8392 -8.255
REPLICATE 5 1 0.3048 0.0 2R0.3548 2R0.0 1
UNIT 30
COM= 'NAC-LWT TRIGA BASKET (SEALED)'
CYLINDER 3 1 17.1 +74.28 -8.255
HOLE 28 0.0 0.0 8.8
HOLE 21 -9.2457 0.0 0.0
HOLE 22 +9.2457 0.0 0.0
CYLINDER 0 1 18.9103 +74.93 -8.890
CYLINDER 7 1 33.4845 +74.93 -8.890
CYLINDER 5 1 36.5188 +74.93 -8.890
CYLINDER 8 1 48.2227 +74.93 -8.890
CYLINDER 5 1 49.8221 +74.93 -8.890
CUBOOD 8 1 4P49.8221 +74.93 -8.890

UNIT 41
COM='TRIGA FUEL ELEMENT'
CYLINDER 1 1 0.6731 2P28.575
CYLINDER 2 1 0.7112 2P28.575
CYLINDER 4 1 0.7112 43.48 -33.04
UNIT 45
COM= 'DIVIDER CENTER STACK'
CUBOID 5 1 2P4.2672 0.7112 0.0 43.48 -33.04
UNIT 46
COM= 'DIVIDER OUTSIDE STACK'
CUBOID 8 1 2P4.2672 0.6086 0.0 43.48 -33.04
UNIT 410
COM= 'TRIGA FUEL ELEMENTS IN AL TUBE, CENTERED'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 0.0 0.0 0.0

CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 411
COM= 'TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 0.0938 8.0 0.0
CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 412
COM='TRIGA FUEL ELEMENTS IN AL TUNE, LEFT'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 -0.0938 0.0 0.0
CYLINDER 6 1 0.9520 43.48 -33.04
UNIT 413
COM= 'TRIGA FUEL ELEMENTS IN AL TUBE, TOP'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 0.0 0.0938 0.0
CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 414
COM='TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 0.0 -0.0938 0.0
CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 415
COM='TRIGA FUEL ELEMENTS IN AL TUBE, TOP RIGHT'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 0.0662 0.0662 0.0
CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 416
CDM='TRIIA FUEL ELEMENTS IN AL TUBE, TOP LEFT'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 -0.0662 5.0682 0.0
CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 417
COM= 'TROGA FUEL ELEMENTS IN AtL TUBE, BOTTOM RIGHT'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 0.0662 -0.0662 0.0
CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 418
COM='TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT'
CYLINDER 3 1 0.80018 43.48 -33.04
BOLE 41 -0.0662 -0.0662 0.0
CYLINDER 6 1 0.9525 43.40 -33.04

UNIT 420
CON-'AL TUBES BOTH TRIGA FUEL, SN FUEL INSERT, CENTER OPENING'
CUBOOD 3 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8576 -2.8576 0
BOLE 413 -0.9520 -2.8576 0
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HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
CU800D
' CHECK4
UHIT 421
COM-='ALI
CUHOID
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

413
416
411
415
416
412
411
417
415
412
417
414
414
416

0.9525 -2.6576
2.6576 -2.8576

-2.6576 -0.9525
-0.9525 -0.9525

0.5525 -0.9525
2.5576 -0.9525

-2.6576 0.9525
-0.9525 0.9525

0.5925 0.9525
2.8976 0.9525

-2.9976 2.8576
-0.9525 2.8576

0.9525 2.8576
2.8576 2.6576

0

0

3 1 4P4.1529 47.48 -32.04
1.1 CM A*H **OVE ***********

2UBES WITH THIGA FUEL, OH FUEL INSERT, BUTTOM OPEHIHG'
3 1 4F4.1529 42.48 -22.04

415
412

412
416
411
415
416
412
411
417
418
412
417
414
414
418

-2.8576 -2.8576
-0.9525 -2.8576

0.9525 -2.8576
2.8576 -2.8576

-2.8576 -0.9525
-0.9525 -0.9525

0.9525 -0.9525
2.8976 -8.9025

-2.8576 8.9525
-0.8525 0.8525

0.9525 0.9525
2.6576 0.8525

-2.8576 2.8576
-0.9525 2.8576

0.9525 2.8576
2.8576 2.8576

0
0
0

C08010 3 1 4P4.1529 43.48 -22.04
'CHECK 4.1 **1 *****AH**y********

UHIT 422
COW='AL TUBES WITH TROGA FUEL, 1W FUEL IHSERT, TOP OPENIHG'
C06025 3 1 4P4.1520 43.48 -32.04

HOLE 415 -2.8578 -2.6578 0
HOLE 413 -0.9525 -2.6576 0
HOLE 413 0.9525 -2.8078 0
HOLE 416 2.6578 -2.8576 0
HOLE 411 -2.8576 -0.9525 0
HOLE 415 -0.9828 -0.9525 0
HOLE 416 0.9525 -0.9525 0
HOLE 412 2.8576 -0.9525 0
HOLE 421 -2.8576 0.9525 0
HOLE 417 -0.89525 0.9525 0
HOLE 426 0.0525 0.1525 0
HOLE 412 2.8576 0.0521 0
HOLE 417 -2.8576 2.8570 0
HOLE 414 -0.9525 2.8078 0
HOLE 414 0.9525 2.8576 0
HOLE 419 2.8578 2.6578 0
008010 3 1 4P4.1529 43.48 -22.04
* CHECK 4.214 ** *H *****y*********
UHIT 423
00O4='AL TOWES WITH TRIGA FOWL, OH FUEL TNSERT,
000000 3 2 4F4.1529 43.48 -33.04
HOLE 415 -2.8876 -2.8576 0
HOLE 423 -0.8525 -2.8578 2
HOLE 413 0.9525 -2.8578 0
HOLE 416 2.8570 -2.6576 0
HOLE 411 -2.8578 -2.9525 0
HOLE 415 -0.9525 -0.9525 0
HOLE 416 0.9525 -0.9525 0
HOLE 412 3.8578 -0.9525 0
HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9525 0.9525 0
HOLE 418 0.8825 0.9525 0
HOLE 412 2.8576 0.8525 0
HOLE 417 -2.8576 2.8578 2
HOLE 414 -0.9025 2.6578 0
HOLE 414 0.8525 2.8176 0
HOLE 418 2.8570 2.8576 8

008020 3 2 4F4.2529 43.48 -33.04
'CHECK 4.1 024 AH******y*********

UHIT 424
COW- 'AL TUBES WITH TRIGA FUEL, 1N FUEL INSERT,
008000 3 1 4P4.1529 43.48 -33.04
HOLE 410 -2.8576 -2.8076 0
HOLE 413 -0.9525 -2.8076 0
HOLE 411 0.9520 -2.8576 0
HOLE 418 2.8576 -2.8076 0
HOLE 411 -2.8576 -0.9525 0
HOLE 410 -0.0025 -0.8525 0
HOLE 416 0.0525 -0.9125 0
HOLE 412 2.8578 -0.9020 0
HOLE 411 -2.8578 2.9525 0
HOLE 417 -0.9020 0.9020 0
HOLE 418 0.9525 0.9525 0
HOLE 412 2.8576 0.9525 0
HOLE 417 -2.8576 2.8578 0

BOTTOM LEFT 0PENING'

TOP LEFT OPENING'
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HOLE 414 -0.9525 2.8576 O

HOLE 414 0.9525 2.8576 0
HOLE 418 2.8576 2.8578
CUBOSD 3 1 4P4.1529 43.48 -33.04

'CHECK 4.1 CH ABO ***************
UHIT 425
COW-'AL TUBES WITH TRIGA FUEL, IN FUEL IHSERT, HUTTON SIGHT OPEHIHG'
CU8000 3 1 494.1528 43.48 -33.04
HOLE 415 -2.8578 -2.8176 0
HOLE 413 -0.9525 -2.8578 0
HOLE 413 0.9525 -2.8578 0
HOLE 416 2.8576 -2.8576 0
HOLE 411 -2.8578 -0.8525 0
HOLE 415 -0.9525 -0.0125 5

HOLE 416 0.9525 -0.9525 0
HOLE 412 2.8176 -0.5525 0
HOLE 411 -2.8157 0.9125
HOLE 413 -0.9525 0.9525 0
HOLE 418 0.9521 0.9525 0
HOLE 412 2.8578 0.9525 0
HOLE 417 -2.8576 2.8576 0
HOLE 414 -0.8525 2.8576 0
HOLE 414 0.8525 2.8576 0
HOLE 418 2.8576 2.8576 0
CUBOID 3 1 494.1528 43.48 -33.04

'CHECK 4.1 C84 AHOVE*y ***********

UNIT 426
C04= 'AL TUBES WITH TRIGA FUEL, IH FUEL INSERT, TOP SIGHT OPEHING'
CUHOSD 3 1 494.1128 43.48 -33.84
HOLE 415 -2.8578 -2.8576 0
HOLE 413 -0.0525 -2.8578 I
HOLE 413 0.8125 -2.8576 0
HOLE 416 2.8576 -2.8576 0
HOLE 411 -2.8576 -0.5525 0
HOLE 415 -0.9525 -0.8525 0
HOLE 416 0.8525 -0.8525 0
HOLE 412 2.8578 -0.9525 0
HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9525 0.9521 0
HOLE 418 0.9525 0.9525 0
HOLE 412 2.8578 0.8525 0
HOLE 417 -2.8176 2.8576 0
HOLE 414 -0.89525 2. 8578 0
HOLE 414 0.0525 2.8576 0
HOLE 418 2.8576 2.8578 I

CUBOID 3 1 494.1529 43.48 -33.84

UNIT 430

COW='FUEL IHOERT IN, CENTER OPENING'0
CUBOSD 3 1 4P4.2672 43.48 -33.04
UNIT 431
CON- 'FUEL IHSEHT IN, BUTTON OPENING'
CUBOID 3 1 494.2872 43.48 -33.14
HOLE 421 0.0 -0.1143 0.0
UNIT 432
CON-='FUEL INSERT IN, TOP OPENING'
CUBOID 3 1 494.2872 43.48 -33.04
HOLE 422 0.0 0.1143 0.0
UNIT 433
COM='FUEL INSERT IN, BUTTON LEFT OPENING'
0U80I0 3 1 4P4.2672 43.48 -33.04
HOLE 423 -0.1143 -8.1143 0.5
UNIT 434
CON='PUEL INSERT IN, TOP LEFT OPENING'
CUBOI0 3 1 4P4.2672 43.48 -33.04
HOLE 424 -0.1143 0.1143 0.0
UNIT 435
CUN='FUEL INSERT IN, BOTOW RIGHT OPENIHG'
CUBOSD 3 1 4P4.2672 43.48 -33.04
HOLE 425 0.1143 -0.1143 0.0
UNIT 436

OM= 'FUEL INSERT IN, TOP RIGHT OPENING'
CUBOIO 3 1 494.2872 42.48 -33.04
HOLE 426 0.1141 0.1143 0.0

UNIT 441

COM4='CENTER COLUMN OF THREE OPENINGS'
ARRAy 41 -4.2672 -13.5728 -33.14
REPLICATE 5 1 4R0.7112 2R0.0 1
UNIT 441
COM='LEPT OUTSIDE COLU8'0 OF THU OPENINGS'
ARRAY 42 -4.2672 -8.8392 -33.04
REPLICATE 5 1 0.2 0.3408 290.3400 200.0 1
UNIT 442
CON-'RIGHT OUTSIDE COLUMN OF TWO OPENINGS'

ARRAY 43 -4.2672 -8.8392 -33.04
REPLICATE 5 1 0.3408 0.0 200.3405 200.0 1

UNIT 450
CON= '85 TRIGA FUEL ELEMENTS IN EACH LWT BASKET'
CTLINDER 3 1 17.1500 43.405 -33.041
HOLE 440 0.0 0.0 0.0
BOLE 441 -9.2417 0.0 0.0
HOLE 442 +8.2457 0.5 0.0
CYLINDER 5 1 18.9153 43.485 -33.545
CYLINDER 7 1 33.4645 43.495 -33.045
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CYLINDER 5 1 36.5188 43.485 -33.045
CYLINDER 8 1 49.2227 43.485 -33.045
CYLINDER 5 1 49.8221 43.485 -33.045
CUBOID 9 1 4P49.8221 43.485 -33.045

UNIT 80
CCM= 'SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 38.5188 2P14.1351
CYLINDER 9 1 49.8221 2814.1351
CUBDID 9 1 4P48.8221 2814.1351

UNIT 81
CON- SIM4PLIFIED CASN BOTTOM STRUCTURE NAC-LWT'
CYLINDER 7 1 28.3525 283.81
CYLINDER 5 1 38.8188 +13.87 -52.7
CYLINDER 8 1 48.8221 +13.97 -12.7
CUOID 8 1 4849.8221 13.87 -12.7
GLOBAIL UNIT 82
CON='STACK DF S BASKETS IN CASK'
ARRAY 20 -45.8221 -48.8221 -221.3
END GEOM
READ ARRAy
ARA=I NIJX=1 NUY=5 NUZ=I FILL 10 5 18 5 11 END FILL
AR•A=2 NUX=1 NUY=3 NUZ=I FILL 13 8 12 END FILL
ARA=3 NUX1=1 NUY=3 NUS=1 FILL 18 8 14 END FILL
ARA=41 NUX=I kNUY=5 NUZ=I FILL 432 45 430 45 431 END FILL
,ARA-2 NUX=I NUY=3 NUZI1 FILL 436 48 435 END FILL

ARA=43 NUX=1 NUY=3 NUZI- FILL 434 48 433 END FILL
AR-A=25 NUX=1 NUY=I NUS-7 FILL 81 30 3R450 30 88 END FILL
END ARRAY
READ SOUNDS ALL=141R END BOUNDS
READ) START XSM=-17 XSP=I7 YSM4=-I7 TSP=I7 ISM=-200 ZSP=250 END START
READ PLOT
TTL= 'X-Y PLDT OF CASK (CANISTER ELEVATION)'
ICR=YEI 8IC=I4AT LPI=10
U8)1=1.0 VDN=-1.0 NAX-800
XUL--5S.I YUL=5O.0 ZUL-149.352
XLR=50.I YLR--SI.8 ZLR=149.352 END
TTL= 'X-Y PLOT OF BASKET (CANISTER ELEVATION)'
SCR=YEI PIC=MAT LPI=I0
UAX=I.0 VDN=-I. NAX=800
XUL--I7.2 YUL=I7.l IUL-I49.352
XLR=I7.2 YLR=-17.2 ILR-I49.352 END
TTL= 'X-Y PLOT OF BASKET (CAVITY MID PLARNE)'
SCR=YEI PIC=MAT LPI=10
UA14=I.0 VDN--I.0 NAX=800
XUL=-I7.2 YUL=I7.2 SUL=0.I
XLR=17.2 YLR=-17.2 ZLR=0.0 END
TTL= 'X-Y PLOT OF CENTER OPENING (CANISTER ELEVATION)'
SCR=YES PIC=MAT LPI=I0
UAX=I.0 VDN=-1.O NAX=800
XUL=-7.0 YUL=7.0 ZUL=I149.352
XLR-7.0 YLR=-7.0 ZLR-149.352 END
TTL= 'X-Y PLOT OF PERIPSERAL OPENING (CANISTER ELEVATION)'
ICR-YES PIC=MAT LPSI'I0
UAX-1.S VDN=-I.0 NAX-800
XUL=-7.0 YUL=I6.S ZUL-149.352
XLR=7.S YLR=4.0 SLR=549.352 END
TTL='Y-l PLOT OF BASKET (CENTER OF FUEL ELEMENTS,CANISTER ELEVATION)'
SCR=YEI PIC=MAT LPI=I0
VAN-1.0 WDN=-1.S NAX=800
XUL=2.12 YUL=-I4.O ZUL=186.69
XLR-2.12 YLR=-4.5 ZLR-112.014 END
TTL- 'Y-Z PLOT OF BASKET (CASE)'
ICR-YES PIC=MAT LPI=10
VAX-I.S HDN=-I.8 NAX=850
XUL=2.12 YUL=-51 ZUL=220.0
XLR=2.12 YLR=+51 ZLR=-220.0
END PLOT
END DATA

* *** PROBLEM PARAI4TERS***

LIB 27GROUFNDF4 LIBRARY
MXX 12 MIXTURES
MIC 29 COMPOSITION SPECIFICATIONI
IZN S MATERIAL ZONES
GE MULTIREGION GEOMETRY
MORE 50O/1 DO NOT READ/READ OPTIONAL PARAIETER DATA
MSLN S FUEL SOLUTIONS

* ** * PROBLEM COMPOISTION DESCRIPTION **

IC U-231 STANDARD COMPOSITION
MX 1 MIXTURE NO.
DEN 1.7323E-03 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92215 1.00 ATOM/MOLECULE
END

SC U-238 STANDARD COMPOSITION
MX 1 MIXTURE NO.
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DEN 6.8418E-03 ATOMIC DENSITY
ROTS 1.0000 THEORETICAL DENSITY

NEL 1 NO. ELEMENTS
lOP 1 0/1 MIXTURE/COMPOUND

92233 1.00 ATOM/MOLECULE

END

SC ZR STANDARD COMPOSITION

MX 1 MIXTURE ND.
DEN 2.9039E-52 ATOMIC DENSITY
ROTH 6.4900 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

40000 1.00 ATOM/MOLECULE

END

SC H STANDARD COMPOSITION

MX 1 MIXTURE NO.
DEN 4.9367E-02 ATOMIC DENSITY

ROTS 1.0000 TNEORETICAL DENSITY

NEL 1 NO. ELEMENTS
lCP 1 5/I MIXTURE/COMPOUND

August 2015

S

I001 1 .00 ATOM/MOLECULE

'CLAD INCOLOT
END

SC NI STANDARD COMPOSITION

ME 2 MIXTURE NO.

DEN 2.5516E-02 ATOMIC DENSITY
ROTS 8.9000 THEORETICAL DENSITY

NEL 1 NO. ELEMENTS
SOP 1 5/1 MIXTURE/COMPOUND

28000 1.00 ATOM/MOLECULE

END

SC FE STANDARD COMPOSITION

MX 2 MIXTURE NO.
DEN 3.1820E-02 ATOMIC DENSITY
ROTS 7.8500 THEORETICAL DENSITY

NEL 1 NO. ELEMENTS
IOP 1 I/I MIXTURE/COMPOUND

26000 1.00 ATOM/MOLECULE

END

SC CR STANDARD COMPOSITION
ME 2 MIXTURE NO.
DEN 2.S151E-02 ATOMIC DENSITY

ROTS 7.2000 THEORETICAL. DENSITY

NEL 1 NO. ELEMENTS
lOP 1 0/1 MIXTURE/COMPOUND

24100 1.00 ATOM/MOLECULE

END

SC C STANDARD COMPOSITION

1.X 2 MIETURE NO.
DEN 3.•9050E-04 ATOMIC DENSITY
ROTS 2.1000 THEORETICAL DENSITY

NEL 1 NO. ELEMENTS
ICE 1 0/1 MIXTURE/COMPOUND

6012 1.00 ATOM/MOLECULE

END

IC MN STANDARD COMPOSITION

MX 2 MIXTURE NO.
DEN l1.060E-03 ATOMIC DENSITY
ROTS 7.2000 TSEORETICAL DENSITY

NEL 1 NO. ELEMENTS
lOP 1 0/1 MIXTURE/COMPOUND

25015 1.00 ATOM/MOLECULE

END

SC S STANDARD COMPOSITION
MX 2 MIXTURE NO.

DEN 2.2000E-05 ATOMIC DENSITY
ROTH 2.0700 THEORETICAL DENSITY

NEL 1 NO. ELEMENTS
ICE 1 0/1 MIXTURE/COMPOUND

16000 1.00 ATOM/MOLECULE

END

IC SI STANDARD COMPOSITION

MX 2 MIXTURE NO.
DEN l.7030E-53 ATOMIC DENSITY
ROTS 2.3300 THEORETICAL DENSITY

NEL 1 NO. ELEMENTS
ICE 1 0/I MIXTURE/COMPOUND

14000 1.00 ATOM/MOLECULE

END

SC CU STANDARD COMPOSITION
MX 2 MIXTURE NO.
SEN 5.600D0E-04 ATOMIC DENSITY

ROTS 9.9200 TNEORETICAL DENSITY

NEL 1 NO. ELEMENTS
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ICP 1 0/1 MIXTURE/COMPOUND
29000 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
NX 2 MIXTUNE NO.
DEN 2.6000E-04 ATOMIC DENSITY
ROTH 2.7020 THEORETICAL DENSITY
HEL 1 NO. ELEMENTS
SOP 1 0/1 MIXTURE/COMPOUND

13027 1.00 ATOM/MOLECULE

END

IC TI STANDARD COMPOSITION
MX 2 MIXTURE NO.
DEN 1.5000E-04 ATOMIC DENSITY
ROTH 4.5000 THEORETICALL DENSITY

NEL S NO. ELEMENTS
TICP 1 0/1 MIXTURE/COMPOUND

22000 1.00 ATOM/MOLECULE

'CASE ENTERIOR MODERATOR MATERIAL
END

SC 020 STANDARD COMPOSITION
MX 3 MIXTURE HO.
VP 0.0000 VOLUME FRACTION
ROTH 0.9902 THEORETICAL DENSITY
HEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
9016 1.11 ATOM/MOLECULE

'END FITTING FOR FUEL ELEMENT
END

SC 10304 STANDAR•D COMPOSITION
MX 4 MIXTURE NO.
VP 0.4968 VOLUME FRACTION
ROTH 7.9201 THEORETICAL DENSITY
EEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 0EG KELVIN

24304 19.000 HT%

21005 2.000 WT%
26304 69.500 NT%
28304 9.500 WT%

END

SC H20 STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 0.0000 VOLU/ME FRACTION
ROTH 0.9902 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIETURE/COMPOUND

TEMP 293.0 DEC KELVIN
1001 2.00 ATOMS/MOLECULE
0016 1.01 ATOM/MOLECULE

'BASKET, AND CAIN

END

SC SS314 STANDARD COMPOSITION
ME 5 MIXTURE NO.

VP 1.0000 VOLUME FRACTION
ROTH 7.0200 THEORETICAL DENSITY
EEL 4 NO. ELEMENTS
ICP 0 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 WT%
251055 2.000 WTI

20304 09.511 WTS

28304 9.500 WTZ'

'AL FUEL HOLIER
END

SC AL STANDARD COMPOSITION
MX 6 MIXTURE NO.
VP 1.0000 VOLUMIE FRACTION
ROTH 2.7020 THEONETICAL DENSITY
EEL 1 NO. ELEMENTS
ICP 1 0/1 MINTURE/COMPOUND
TEMP 293.0 DEC KELVIN

13027 1.00 ATOM/MOLECULE

'LEAD SHIELD
END

SC PH STANDA•RD COMPOSITION
ME 7 MINTUNE NO.
VP 1.0000 VOLUME FRACTION
ROTH 11.3440 THEEORETICAL DENSITY
EEL 1 NO. ELEMENTS
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ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

82000 1.00 ATOM/MOLECULE

'NEUTRON SHIELD
END

SC N20 STANDARD COMPOSITION
MX 8 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
MEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

1001 2.00 ATOMS/MOLECULE
8018 1.00 ATOM/MOLECULE

'CASE EXT[
END

SC H2
MX
VF
ROTH
MEL

ICP
TEMP

ERNAL MATERIAL

20 STANDARD COMPOSITION
9 MIXTURE NO.

0.0000 VOLUME FRACTION
0.9982 TNEORETICAL DENSITY

2 NO. ELEMENTS
1 0/I MIXTURE/COMPOUND

293.0 0EG KELVIN
1001 2.00 ATOMS/MOLECULE
8018 1.00 ATOM/MOLECULE

'MIXTURE (FUEL) FOR CANISTER
END

SC U-230 STANDARD COMPOSITION
ME SO MIXTURE NO.
DEN 2.8119E-S4 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
MEL 1 NO. ELEMENTS
TIP 1 0/1 MIXTURE/COMPOUND

92235 1.00 ATOM/MOLECULE

END

SC 0-238 STANDARD COMPOSITION
ME 10 MIXTURE NO.
DEN 1.I1105E-03 ATOMIC DENSITY
ROTN 1.0000 THEORETICAL DENSITY
MEL 1 NO. ELEMENTS
ICP 0 5/1 MIXTURE/COMPOUND

92238 1.00 ATOM/MOLECULE
END

SC ZR STANDARD COMPOSITION
ME 10 MIXTURE NO.
DEN 4.7136E-03 ATOMIC DENSITY
ROTH 8.4900 THEORETICAL DENSITY
MEL S HO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUNO

40000 1.00 ATOM/MOLECULE
END

SC H STANDARD COMPOSITION
ME 10 MIXTURE NO.
DEN 0.0131E-03 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
MEL S HO. ELEMENTS
SCP 5 0/1 MIXTURE/COMPOUND

5005 1.00 ATOM/MOLECULE
END

SC N20 STANDARD COMPOSITION
NE 10 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.8302 SPECIFIED DENSITY
MEL S NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TFMP 300.0 DEC KELVIN

5001 2.00 ATOMS/MOLECULE
8016 0.00 ATOM/MOLECULE

'CANISTER INTERNAL MODERATOR
END

SC N20 STANDARD COMPOSITION
NE 55 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 0.9982 SPECIFIED DENSITY
MEL 2 NO. ELEMENTS
ICP S S/S MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

I001 2.00 ATOMS/MOLECULE
HOSE 1.00 ATOM/MOLECULE

'SECONDARY CASE CAVITY MATERIAL FOR MULTICELL CARD

END
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SC 820 STANDARD COMPOSITION
MX 12 MIXTURE NO.
VP 1.100 VOLUME FRACTION
ROTN 0.9982 TBEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
5516 1.00 ATOM/MOLECULE

END

*** PROBLEM GEOMETRY ****

CS BUCELEDCYL COORDINATE SYSTEM
BR WHITE RIGNT BOUNDARy
BL REFLECTED LEFT BOUNDAR{Y
ORGN 0.01 CM LEFT BOUNDALRY LOCATION
DY 17.15 CM BUCKLING BEIGHT
DZ 1.10 CM BUORLING DEPTN
END

ZONE NUIMBER S
MIX S MIXTURE NO.
RZ 0.67 CM RIGHT BOUNDAR•Y LOCATION
EMOD EXTERNAL MODERATOR INDEX

ZONE NU!MBER 2
MZX 2 MIXTURE NO.
RZ 0.71 CM ROUST BOUNDARY LOCATION
X1400 EXTERNAL MODERATOR INDEX

ZONE NUMBER 3
MIX 3 MIXTURE NO.
RZ 0.91 CM RIGHT BOUNDARY LOCATION
XMOD EXTERNAL MODERATOR INDEX

ZONE NU!MBER 4
MZX 6 MIXTURE NO.
RZ 0.95 CM RINHT BOUNDARY LOCATION
XMOD EXTERNAL MODERATOR INDEX

ZONE NU]MBER S
MZX 12 MIXTURE NO.
RZ 1.07 CM ROOST BOUNDARY LOCATION

XMOD EXTERNAL MODERATOR INDEX

÷**** ~PROGRAM VERIFICATION INFORMATION***

**÷+* CODX SYSTEM: SCALE-PC VERSION: 4.3 * *

****• PROGRAM: 000109** *

*** CREATION DATE: 03/08/96***

***** VOLUME: Eng * *

*÷*** LIBRARY: M:\ICALE43\WIN_NT\EXE * *

* ** PRODUCTION CODE: KENOVA** *

***** VERSION: 3.1***

***** JOBNAME: SCALE-PC **

* * DATE OF EXECUTION: 11/12/07 * *

*÷ TIME OF EXECUTION: 19:16:51 **

0
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*** TRIGA - PREF. FLOOD CANISTER •*4

** *** NUMERIC PARAMETERS *** *

**TME MLAXIMUM PROBLEM TINE (NON) 170.00 *

**TBA TIME PER GENERATION (MIN) 2.00 *

S* EN NUMBER OF GENERATIONS 403 *

** NPG NUMBER PER GENERATION SOB0 **

**NIK NUMBER OF GENERATIONS TO BK SKIPPED 3 ***

**BEG BEGINNING GENERATION NUMBER 1**

+ * RES GENERATIONS BETNEEN CNECKPOINTS 05*

44* KID NUMBER OF EXTRA l-D CROSS SECTIONS 1 *4**

*** NBK NEUTRON BANK SIZE 1025**

N* NB EXTRA POSITIONS IN NEUTRON BANK 5 *

**NFB FISSION BANK SIZE 1000 *4*

**XFB EXTRA POSITIONS IN FISSION BANK 0S*

N* TA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000 4**

*4* WTN WEIGNT NOON FOR SPLITTING 3.0000**

N* TL WJEZGNT LOB FOR RUSSIAN ROULETTE 0.3333 *

R* ND STARTING RANDOM NUMBER BB827100015**

**NBA NUMBER OF D.A. BLOCKS ON UNIT 0 200 *

4** NLS LENGTN OF D.A. BLOCKS ON UNIT B 512**

* ** ADJ NODE OF CALCULATION FORWARD ** *

4** INPUT DATA WRITTEN ON RESTART UNIT NO * **

* ** BINARY DATA INTERFACE YES ** *
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* ** TRIGA - PREF. FLOOD CANISTER**

*** ****** ~LOGICAL PAR°AMETERS *** *

,**

RUN

FLX

SMO

MKU

CRU

FMU

MEN

CKH

HHL

AMX

XS2

XAP

PKI

P1D

EXECUTE PROBLEM AFTER CHECEING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX E-EFF BY UNIT NUMBER

COMPUTE COFACTOR E-EFF BY UNIT NUMBER

PRINT FIBS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX E-EFF BY BOLE NUMBER

COMPUTE COFACTOR E-EFF BY HOLE NUMBER

PRINT FIBS PROD MATRIX BY BOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-BECTIONB

PRINT 2-D MIXTURE E-BECTIONB

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

HO

NO

NO

NO

HO

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CEP

FMP

MICA

CKA

FMB

HAL

FAR

GAB

PAM

PWT

PGM

BUG

TRE

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE RU-BAR & AVG FISSION GROUP

COMPOTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR E-EFF BY UNIT LOCATION

PRINT FIBS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR E-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 ESEC-ALBEDO CORRELATION TABLES

PRINT HEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACEING INFORM4ATION

NO * **

NO * **

YES ** *

NO ** *

NO ** *

NO ** *

NO ** *

NO * **

NO **

NO ***~

NO * **

NO **

NO **

NO * **

NO **

NO ***

NO ** *

PARAMdETER INPUT COMPLETED

TRIGA - PREF. FLOOD CANISTER

MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.0E-05

MIXTURE
NUCLIDE
1001001

08/12/94

1040000
08/12/94

1092235
08/12/94

109 22 38
08/12/94

MIXTURE =

NUCLIDE
2006012

08/12/94
2013027

08/12/94

2014000
08/12/94

2016000
08/12/ 94

2022 000
08/12/94

2024000
08/I2/94

2025055
08/12/94

2026000
08/12/94

2028000
08/12/94

2029000
09/I2/94

MIXTURE =
NUCLIDE
3101001

08/12/94

ATOM-DENS.
4.93670E-02

2. 90390E-02

1.732301-03

6. 84180GE-03

ATOM-DENS.
3. 99000E-04

2.660800E-04

1. 70300E-03

2.20000E-05

1. 500001-04

2. 115 1OE-02

1.306001-03

3. 38200E-02

2. 85160E-02

5 .60000E-04

DENSITY (1/CC)
MGT. FRAC.

1.050688-02

5. 594 90E-01

8. 598993E-02

3. 44 004 E-01

DENSITY (0/CC)
NGT. FRAC.

0. 89820E-04

1. 483721-03

9.587876-03

1. 45825E-04

1.484701-03

2. 27351E-01

1. 48325E-02

3.90441E-01

3.458964E-01

7.42031E-03

- 7.8619
IA ANT

1001 1.0077

40000 91.2198

92230 238.0441

92238 238.0510

= 8.0325
IA ANT

0000 12.0001

13027 26.9818

14000 28.0853

18080 32.0634

22000 47.8793

24000 51.9957

28055 54.9379

28000 55.8447

28000 58.8872

29000 84.0966

NUCLIDE TITLE
NYDROGEN ENDF/B-IV MAT 1269/TN8141002

ZIRCONIUM ENDF/B-IV MAT 7141

URAN4IUM-235 ENDF/B-IV MAT 1281

URANIIUM-238 ENDF/B-IV MAT 1282

NUCLIDE TITLE
CARBON-12 ENDF/B-IV MAT 1274/TNRM1O65

AL-27 1193 218 OP 0403705(5)

SILICON ENDF/B-IV MAT 1194

SULFUR LENDL MAT 7020

TITANIUM ENDF/B-IV MAT 1288

CR 1191 2ISNGP NT 1/E P-3 293K SIGP=5+4 RE(042375(

MANGANESE-SO ENDF/B-IV MAT 1197

IRON ENDF/B-IV MAT 1192

NI 1190 218NGP NT I/E P-I 29IN OIGP-5+4 8E(042375(

COPPER ENDF/B-IV MAT 1295

NUCLIDE TITLE
HYDROGEN EHDF/B-IV MAT 1269/T8RMOI02

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

3 DENOITY)G/CC( = 0.99817E-20
ATOM-DENS. NOT. FRAC. ZA AMT

6.070821-22 1.119271-00 1001 1.0077

0
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3008016
08/12/94

MIXTURE =
NUCLIDE
4001001

08/12/94
4008016

08/12/94
4024304

08/12/ 94
4020055

08/12/ 94
4028304

08/12/94
4028304

08/12/984

MIXTURE=
NUCLIDE
5024304

08/12/84
5025055

08/12/9 4

5028304
08/12/84

5028304
08/12/894

MIXTURE =
NUCLIDE
6013027

08/12/94

MIXTURE =
NUCLIDE
7082000

08/12/ 94

MIXTURE =
NUCLIDE
8001001

08/12/94
8008018

08/12/94

MIXTURE =
NUCLIDE
9001001

08/ 12/9 4
9008018

08/22/9 4

MIXTURE =
NUCLIDE

10001001
08/12/ 94

10008016
08/12/984

10040000
08/12/84

10092235
08/12/94

10092238
08/12/94

MIXTURE =
NUCLIDE

11001001
08/12/894

11008018
08/12/984

MIXTURE =
NUCLIDE

12001001
08/12/984

12000018
08/12/94

3.33846E-22 8.88073E-01 8016 15.9904

ATOM-DENS.
6.87892E-22

3.338480-22

8.85802E-02

8.626080-04

2. 94 890E-02

3.835840-03

ATOM-DENS.
1. 7428 60-02

1.736330-03

5.935790-02

7.720700-03

DENSITY (0/CC)
ROT. FRAC.

2. 8394 3E-22

2. 2529 3E-21

1. 900000-01

1.998999E-02

6.950000-01

9.5 0001E-02

DENSITY (0/CC)
NOT. FRAC.

1.900000-01

1.999990-02

6.950000-01

9.500010-02

= 3.9347
ZA AWT

1001 1.0077

8018 15.9904

24000 51.9957

25055 54.9379

20000 55.8447

28000 98.6872

= 7.9200
IA ART

24000 51.9957

25055 54.9379

26000 59.8447

28000 58.8872

6 DENIITY(G/CC) = 2.7020
ATOM-DENS. ROT. FRAC. IA ART

6.030600-02 1.000000±00 13027 26.9818

7 DENSITY(G/CC) - 11.344
ATOM-DENS. ROT. FRAC. ZA ART

3.296900-02 1.000000+00 82000 207.2100

8 DENSITY(0/CC) = 0.998170-20
ATOM-DENS. ROT. FRAC. DA ART

8.676920-22 1.119270-01 1001 1.0077

3.338460-22 8.880730-01 8016 15.9904

9 DENIITY(G/CC( = 0.998170-20
ATOM-DENS. ROT. FRAC. IA ART

6.676920-22 1.119270-01 1001 1.0077

3.33846E-22 8.880730-01 8016 15.9904

10 DENSITY(G/CC( - 2.1123
ATOM-DENS. ROT. PRAC. IA ART

6.394620-02 5.065500-02 1001 1.0077

2.796650-02 3.515540-01 8018 15.9904

4.713600-03 3.380150-01 40000 91.2196

2.811900-04 5.195710-02 92230 235.0441

1.010900-03 2.078180-01 92238 238.0510

11 DENSITY(G/CC) = 0.99817
ATOM-DENI. ROT. FRAG. IA ART

6.678920-02 1.119270-01 1001 1.0077

3.338460-02 8.880740-01 8016 15.9904

OXYGEN-16 ENDF/0-IV MAT 1276

NUCLIDE TITLE
NYDROGEN ENDF/B-IV MAT 1269/THROI1002

OXYGEN-16 ENDF/S-IV MAT 1276

CR 1191 WT SS-304(1/EST) P-3 2930 SP=5+i4(42375('

MANGANESE-55 ENDF/B-OV MAT 1197

FE 1192 NT 00-304(1/EST) P-3 2930 SP=5+r4)42375)'

NI 1190 NT SS-304(1/EST) P-3 2930 OP=5+4 (42375)'

NUCLIDE TITLE
CR 1191 NT 00-304 (1/EOT) P-3 2930 SP=5+4 (42375)'

M!240A360SE-55 ENDF/B-IV MAT 1197

FE 1192 NT OS-304(1/EIT) P-3 2930 SP=5+4 (42375)'

NI 1190 NT 00-304 (1/EST) P-3 2930 18=5+4 (42375)'

NUCLIDE TITLE
AtL-27 1193 218 UP 0403795(5)

NUCLIDE TITLE
PS 1288 218NGP 042375 P-3 2930

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MIAT 1269/TNHR41002

OXYGEN-16 ENDF/B-IV MAT 1278

NUCLIDE TITLE
HYDROGEN ENDF/0-IV MAT 1269/TNH941002

OXYGEN-16 ENDF/B-IV MAT 1278

NUCLIDE TITLE
NYDROGEN ENDF/S-IV MAT 1269/TNRO41002

OXYGEN-l6 ENDF/8-IV MAT 1276

ZIRCONIUIM ENDF/8-IV MAT 7141

URANIUM-235 ENDF/8-IV MAT 1261

URANIIUM-238 ENDF/N-IV MAT 1262

NUJCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMI1002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/TNHRM1002

OXYGEN-i6 ENIF/0-TV 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

12
ATOM-DENI.

6.67692E-22

3. 3384 6E-22

DENSITY (G/CC)
ROT. PSAC.

1.119270-01

8.88073E-01

=0.99817E-20

IA ANT
1001 1.0077

8016 15.9904

2001001
3001001
4001001
8001001
9001001

10001001
11001001
12001001

2006012
3000016
4008016
8009016
9008016

HYDROGEN
NYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
CARBON-12
OXYGEN-16
OXYGEN-I6
OXYGEN-l6
OXYGEN-l6

ENDP/B-IV MAT 1269/THRO41002
ENDF/8-IV MAT 1269/TN8RMI002
ENDP/B-IV MAT 1269/TNRO4TOO2
ONDF/B-IV MAT 1269/TNHR41002
ENDP/O-IV MAT 1269/THR041002
ENDF/B-IV MAT 1269/THHN1002
ENDF/O-IV MAT 1269/TNHRM1002
ENDF/0-OV MAT 1269/TNRO41002
ENDF/8-IV MAT 1274/TNRM106S
ENDP/N-IV MAT 1276
ENDE/N-IV MAT 1276
ENDF/H-IV MAT 1276
ENDF/8-OV MAT 1276

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 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 06/12/94 0
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10008016
11008016
12008016
2013027
6003027
2014000
2016000
2022000
2024000
4024304
5024304
2025008
4025000
5025050
2026000
4026304
5026304
2028000
4028304
0028304
2028000
1040000

10040000
7062000
1092235

10082235
1082236

10082236

OXYGEN-16 ENDF/B-SV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/8-IV MAT 1276

AL-27 1183 216 OP 040375(5)
AL-27 1183 218 OP 040375(5)

SILICON ENDF/B-IV MAT 1184
SULFUR LENDL MAT 7020

TITANIUM ENDF/B-IV MAT 1286
CR 1181 218NGP NT 1/E P-3 293K SIGP=5+4 RE(042375)
CR 1181 MT 00-304 (1/ROT) P-3 293K OPSP=5+(42375)'
CR 1181 NT 18-304 (1/ROT) P-3 293K IP=5+4 (42375)'

MANGANESE-S5 ENDF/B-IV MA•T 1187
MA1NGANESE-55 ENDP/8-IV MAT 1187
I4ANGANESE-55 ENDF/B-IV MAT 1187
IRON ENDF/8-IV MAT 1182

FE 1182 NT 0S-304)I/EST) P-3 283K PSP=5+4(42375)'
FE 1182 NT 00-304(I/EST) P-3 283K SP-5+4 (42375)'
NI 1180 218N0P NT I/E P-3 283K 11GP=5+4 RE)042375)
NI 1180 NT 00-304 (1/EST) P-s 283K 0P=5+4 (42375)'
NI 1180 NT 11-304 (I/EST) P-3 283K OP=5+4 (42375)'

COPPER ENDF/B-SV MAT 1285
ZIRCONIUM ENDF/B-IV M.AT 7141
ZIRCONIUM ENDF/8-IV MAT 7141

PB 1288 218N0P 042375 P-S 283K
URANIUM-SIB ENDF/5-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 0261
URANIUM-238 ENDF/B-IV MLAT 1262
URAN4IUM-238 ENDF/B-IV MAT 1262

UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 00/12/84
UPDATED 06/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 06/12/84
UPDATED 08/12/84
UPDATED 06/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
UPDATED 08/12/84
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** TRIGA - PREF. FLOOD CANISTER**

*44 **** ADDITIONAL INFORMIATION ***÷* *

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON SN THE NEUTRON BANE 26

ENTRIES/NEUTRON IN THE FISSION BANE 19

NUMBER OF MIXTURES USED 1i

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED I

TOTAL INPUT GEOMETRY REGIONS P1

NUMBER OF GEOMETRY REGIONS USED 87

LARGEST GEOMETRY UMIT NUMBER 450

LARGEST ARRAY NUMBER 43

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UMITS IN THE GLOBAL Y DIR.

NUMBER OF UMITISBI THE GLOBAL S DIR.

USE A GLOBAL REFLECTOR

USE NESTED BOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAy NESTING LEVEL

YES

SO

7

YES

YES

140

YES

7

**+X BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR ***~

** +fY BOUMDARY CONDITION MIR -Y BOUNDARY CONDITION MIR **

** +Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR **
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** ARRAY UNITS IN UNITS IN U-NITS IN NESTING **
** NUMSER X DIR. Y DIR. S DIR. LEVEL *

3* 1 3 1 2 **

** 3 1 3 1 2 *

** 20GLOBAL 1 1 7 1 *

** 41 1 5 1 2 *

** 42 1 3 1 2 *

** 43 1 3 1 2 *

S.... ID'S NESS USED LOADING TNE DATA ....
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REGION

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
HUM ID

... UNIT 1

TRIGA FUEL (SMEARED)

1 CYLINDER 10 1 RADIUS = 3.9623 +Z 60.959 -I = 1.00000E-03 CENTERLINE IS AT E 0.0000O Y = 0.00000

UNIT 5

3.38 IN WIDTH / 0.28 IN THICENESS DIVIDER CENTER STACE (SEALED)

1 CUBOID 5 1 +X = 4.2672 -X = -4.2672 +y = 0.71120

UNIT S ..

3.36 IN BOOTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACE (SEALED)

1 CUBOID 0 1 +X = 4.2672 -X = -4.2672 +yT 0.60960

-Y = 0.00000 +Z- 74.290 -Z - -8.2550

-I = -8_2550-Y = 0.00000 +1 74.290

UNIT 7 ...

SEALED CANISTER

1 CYLINDER

2

HOLE NUMBER

CYLINDER

CYLINDER

11 1 RADIUS = 3.9624 ±0 = 60.900 -I 0.00000 CENTERLINE IS AT

1 AT S = 0.00000 Y= 0.00000 Z = 0.00000 IS UMIT NUMBER

5 1 RADIUS - 4.1270 ±Z = 63.500 -Z = -1.2700 CENTERLINE IS AT

3 1 RADIUS = 4.1270 +0 = 74.290 -Z = -6.2590 CENTERLINE IS AT

X = 0.00000

1

X = 0.00000

X = 0.00000

y - 0.00000

Y = 0.00000

Y = 0.00000

-Z - -8.2550

... UNIT 10

TRIGA ELEMENTS IN TOP OF 3.36 IN 0 3.38 lN OPENING (SEALED)

1 CUBOID 3 1 +X = 4.2672 -X - -4.2672 +Y = 4.2672 -Y =-4.2672 +Z =

HOLE NUMBER 2 AT H - 0.00000 y = 0.13970 0 = 0.00000 IS UNIT NUMBER 7

74.290

UNIT 11

TRIGA ELEMENTS IN BOTTOM OF 3.36 IN X 3.36 IN OPENING (SEALED)

1 CUBOID 3 1 +0 = 4.2072 -X = -4.2672

BOLE NUMBER 3 AT X = 0.00O00 Y =-0.13970

+y= 4.2672

0 = 0.00000

-Y - -4.2672 ±Z = 74.290

IS UNIT NUMBER 7

-Z = -6.2550
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TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
HUM IDREGION

UNIT 12 ...

TRIGA ELEMENTS SN BOTTOMd RIGHT OF 3.38 IN X 3.3H IN OPENING (SEALED)

1 CUBOID 3 1 +X = 4.2672 -x = -4.2672 +YT = 4.2672

HOLE NUMBER 4 AT X = 0.13870 Y -- 0.13870 Z0 0.00000

UNIT 13 ...

TRIGA ELEMENTS IN TOP RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

1 CUBOID 3 1 +X = 4.2672 -x = -4.2672 +Y = 4.2672

HOLE NUMBER 8 AT X =0.13870 T = 0.13870 Z1 0.00000

UNIT 14 ...

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.38 IN X 3.38 ON OPENING (SEALED)

1 CUBOID 3 1 +X = 4.2672 -X = -4.2672 +Y = 4.2672

HOLE NUMBER 6 AT X =-0.13970 Y -- 0.13870 1 = 8.800000

-Y = -4.2672 +Z =

IS UNIT NUMBER 7

74.290 -Z1 -8.2550

-y = -4.2672 +0 = 74.290

IS UNIT NUMBER 7

-Y = -4.2672 +Z = 74.290

IS UNIT NUMBER 7

-Z = -6.2880

-Z = -8.2500

UNIT 10 ..

TRIGA ELEMENTS IN TOP LEFT OF 3.38 IN X 3.38 IN OPENING (SEALED)

S CUBOID 3 1 +X = 4.2672 -X = -4.2672 +Y = 4.2872 -Y = -4.2672 +Z =

HOLE NUMBER 7 AT X -- 0.13870 Y = 0.13870 Z = 0.00000 IS UNIT NUMBER 7

74.290 -Z = -8.2508

TRIGA BASKET 3.36 IN X 3.36 IN CENTER OPENING (SEALED)

S CUBOID 3 1 +X = 4.2672 -X =-4.2672

UNIT 16 ...

+Y= 4.2672 -Y = -4.2672 +Z = 74.290 -1 = -8.2550

CENTER COLUMN OF

1 ARRAY NUMBER

2 CUBOID

... UNIT 20

THREE OPENINGS HI 0.28 IN PLATE (SEALED)

1 +X = 4.2672 -X = -4.2672

5 1 +X = 4.8784 -X - -4.9784

EXTERNAL TO LATTICE 1

+YT
13.5813

14.224

-y

-y

-13.513

-14.224

74.290

74.280

-0 = -8.2500

-Z - -8.2550

0
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TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR TROSE UNITS UTILIZED IN TNIS PROBLEMMEDIA BIAS
NUN IDREGION

UNIT 21 EXTERNAL TO LATTICE 2

LEFT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN PLATE (SEALED)

1 ARRAY NUMBER 2

2 CUBOID 51

+2 = 4.2672 -X = -4.2672 +1 = 8.8392

+X= 4.2672 -X = -4.5720 +y = 9.1440

-Y = -8.8392 +2 = 74.290

-Y= -9.1440 +1 = 74.290

-Z = -8.2550

-Z = -8.2550

- UNIT 22 EXTERNAL TO LATTICE 3

RIGHT OUTSIDE COLU14 OP TWO OPENINGS NI 0.122

1 ARRAY NUMBER 3 +X = 4.2672

2 CUBOID 5 1 +2 4.5720

IN PLATE (SEALED)

-X = -4.2672

-X = -4.2672

8.8392 -Y = -8.8392 +2

9.1440 -Y =-9.1440 +Z

74.290 -Z

74.290 -Z

-6.2550

-6.2550

UNIT 30

NAC-LWT TRIGA BASKET (SEALED)

1 CYLINDER

NOtE NUTMBER

ROLE N(UMBER

ROLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5CYLINDER

6 CYLINDER

7 CUBOID

10

7

1 RADIUS =

AT 2 -

AT 2 =

AT X =

1 RADIUS

1 RADIUS -

1 RADIUS =

1 RADIOS -

1 RADIUS =

1 +x2=

17 .100

0. 00000

-9. 24 57

9.2457

18.910

33. 465

36. 519

49.223

49. 822

49.8622

+z

Y

Y

Y

+z

+z

+z

+z2

+z

-x

74.290

0.00000

0. 00000

5. 00000

74.930

74.930

74.930

74.930

74.630

-49. 822

-z

2

-z

-z

-z

-2

-Z

-8. 2550

0.00000

0.00000

0.00000

-8.8900

-8.8900

-8.8900

-8.8900

-8.8900

49. 822

CENTERLINE IS AT x= 0.00000 Y - 0.00000

IS UNIST NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y =-49.822

20

21

22

2 =

2 =

X =

X2=

X2=

+Z =

0. 00000

0. 00000

0. 00000

0.00000

0. 00000

74.930

Y

Y

Y

-Z

0. 00000

0. 00000

5. 00000

0. 00000

0. 00000

-8.6900

SUNIT 41

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

1
2

4

1

1

1

RADIUS

RADIUS

RADIUS

0.67310

0.71120

0.71120

+Z

+Z

+Z

28. 575

29.575

43. 480

-2

-Z

-2

-28.575

-20.575

-33.0140

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

2

2

2

0.O00000

0. 00000

0.O00000

Y

Y

Y

0.OO0000

0.00000

0. 00000
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MEDIA BIAS
NUN IDREGION

TRIGA - PREP. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

. .. UNIT 45 . . .

DIVIDER CENTER STACK

1 CUBOID 5 1 +-X = 4.2672 -E = -4.2672 +T = 0.71120

. .. UNIT 46 . . .

DIVIDER OUTSIDE STACK

1 CUBOID 5 1 +X = 4.2672 -X = -4.2672 +T = 0.60960

-Y .. 0.00000 +Z 43.4890 -Z = -33.040

-y 0.00000 +1 43.480 -Z = -33.040

... UNIT 90

SIMPLIFIED LID

1 CYLINDER

2 CYLINDER

3 CUBOID

STRUCTURE NAC-LNT

51 RADIUS

9 1 RADIUS

9 1 +X

36.519

49.822

49.922

+Z

+Z

-X

14.135

14.135

-49.922

-Z

-Z

+Y

-14.135

-14.135

49.8922

CENTERLINE IS AT

CENTERLINE IS AT

-Y .= -49.822

N

X

+Z

0. 00000

0.00000

14.135

S

Y

-Z

0.100000

0.09000

-14.135

UNIT 91 ..

SIMPLIFIED CASE

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CDBOID

BOTTOM STRUCTURE NAC-LWT

7 1 RADIUS = 26.353

5 1 RADIUS = 30.019

9 1 RADIUS = 49.922

0 1 +X - 49.922

+Z

+0

+Z

-X

3.0100

13.970

13. 970

-49.922

-Z

-Z

-Z

-3.9100

-12 .700

-12.700

49.8922

CENTERLINE IS AT S

CENTERLINE IS AT X

CENTERLINE IS AT X

-y -49.922 +Z

0. 00000

0.00000

0.00000

13.970

Y

Y

Y

-z

0.o00000

0.o00000

0.0oooo

-12.700

************ GLOBAL ************
... UNIT 92 EXTERNAL TO LATTICE 20 ...

STAGE OF S BASKETS IN CASE

1 ARRAY NUMBER 20 +X - 49.922 -X = -49.922 +Y - 49.922 -Y .. -4.9.22 +Z 210.97 -Z - -221.30

UNIT 411

TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT

1 CYLINDER 3 1 RADIUS = 0.90519

BOLE NUMBER 12 AT N = 9.38000E-02

2 CYLINDER 6 1 RADIUS - 0.95250

+Z

Y

+Z

43.480

0.00000

43.4890

-Z = -33.040 CENTERLINE IS AT N 0.00000

Z = 0.00000 IS UNIT NUMBER 41

-Z - -33.040 CENTERLINE IS AT N = 0.00000

Y - 0.00000

Y - 0.00000
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MEDIA SEAS
NUN IDREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 412 ...

0
TRIGA FUEL ELEMENTS SN AL TUNE, LEFT

1 CYLINDER 3 1 RADIUS = 0.60516 +1 = 43.480

ROLE NUMBER 13 AT H =-9.38000E-02 Y = 0.10000

2 CYLINDER 6 1 RADIUS = 0.95250 +1 = 43.480

-Z = -33.040

Z 0.10000

-Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

X = 0.100000

I = 0.00000

Y = 0.001000

IRIGA FUEL ELEMENTS IN AL TUNE, TOP

1 CYLINDER 3 1 RADIUS = 0.80516

HOLE NUMNER 14 AT H = 0.001000

2 CYLINDER 6 1 RADIUS = 0.91350

TRIGA FUEL ELEMENTS IN AL TUNE, BOTTOM

1 CYLINDER 3 1 RADIUS = 0.60518

HOLE NUMBER 16 AT H = 0.00010

2 CYLINDER 6 1 RADIUS = 0.95250

UNIT 413 ...

+Z = 43.480 -Z = -33.040

Y = 9.3NOOOE-02 S = 0.00000

+Z 43.460 -Z1 -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

H = 0.00000

41

X = 0.00000

Y = 0.010000

Y = 0.00000

UNIT 414

+Z = 43.460 -Z = -33.040

Y =-9.38000E-02 Z = 0.010000

+Z 43.460 -Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

H = 0.00000

Y = 0.00000

Y = 0.00000

UNIT 410 ..

TRIGA FUEL ELEMENTS IN AL TUNE, TOP RIGHT

1 CYLINDER 3 1 RADIUS = 0.80016 +Z = 43.480 -l = -33.040

HOLE NSUIBER 16 AT H = 6.62000E-03 Y = 6.62000E-02 I = 0.00000

3 CYLINDER 6 1 RADIUS = 0.90250 +Z1 43.480 -Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

H = 0.00000

Y 0 000000

1 0 000000

UNIT 416

TRYGA FUEL ELEMENTS IN AL TUNE, TOP LEFT

1 CYLINDER 3 1 RADIUS = 0.80118 +1

HOLE NUMBER 17 AT H =-0.62000E-02 Y

2 CYLINDER 6 1 RADIUS = 0.95250 +Z

43.460

6.62000E-

43. 480

-Z

02 1

-Z

-33.040

0.00000

-33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

H = 0.00000

41

X = 0.00000

Y = 0.00000

I = 0.00000
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MEDIA BIAS
NUN I DREGION

TRIGA - PREP. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 417

TRIGA FUEL ELEMENTS

1 CYLINDER

BOLE NUMBER

2 CYLINDER

TRIGA FUEL ELEMENTS

1 CYLINDER

BOLE NUMBER

2 CYLINDER

IN AL TUBE, BOTTOM RIGHT

3 1 RADIUS = 0.B0S1B +Z = 43.4B0 -Z = -33.040

TB AT I = 6.62000E-02 Y =-6.62000E-02 I = 0.00000

B 1 RADIUS = 0.95150 +Z = 43.480 -Z = -33.040

[NIlT 4189 ..

IN AL TUBE, BOTTOM LEFT

3 1 RADIUS = 0.80518 +Z = 43.485 -Z = -33.040

19 AT X =-6.62000E-02 Y =-6.12000E-02 Z .100000

B 1 RADIUS = 0.95250 +1 = 43.480 -I = -33.040

CENTERLINE IS AT I = 0.00O00

IS UNIT NUMBER 41

CENTERLINE IS AT X = O.00000

Y = 0.00000

Y = 0.000O0

CENTERLINE IS AT X = 0.100000

IS UNIT NUMBER 41

CENTERLINE IS AT X = 0.00000

Y = 0.00000

Y = 0.00000
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MEDIA BIAS
NUN IDREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR TBOIE UNITS UTILIZED IN TNIS PROBLEM

UNIT 421

AL TUBES BITE TRIGA FUEL, SN FUEL INSERT, BOTTOM OPENING

1 COBOID 3 1 +X = 4.1529 -X= -4.1529

NOLE NUMBER 36 AT X = -2.8576 Y = -2.8576

ROLE NUMBER 37 AT S =-0.95250 Y =-2.1576

HOLE NUMBER 38 AT X = 0.95250 Y = -2.8576

NOLE NUMBER 19 AT X = 2.8176 1 = -2.8576

BOLE NUMBER 40 AT X = -2.8576 Y =-0.95250

NOLE NUMBER 41 AT X =-0.95250 1 =-0.95250

NOLE NUMBER 42 AT X = 0.95250 1 =-S.95250

BOLE NUMBER 43 AT B = 2.8576 1 =-5.95250

NOLE NUMBER 44 AT X = -2.8176 1 = 1.95250

HOLE NUMBER 45 AT X =-0.95250 1 = 0.95250

HOLE NUMBER 46 AT S = 0.95250 1 = 1.95250

BOLE NUMBER 47 AT X = 2.8576 1 1 .95250

BOLE NUMBER 48 AT E = -2.8576 1 = 2.8576

HOLE NUMBER 41 AT X "-0.95250 1 = 2.B576

BOLE NUMBER SI AT X = 0.95250 Y1 2.8576

NOLE NUM4BER 51 AT B = 2.8578 1 = 2.8576

2 CUORDD 3 1 +X = 4.1529 -E = -4.1529

+Y = 4.1529 -Y = -4.1529 +Z = 43.460 -Z = -33.140

Z = 0.00000 IS UNIT NUMBER 415

Z = 0.00G0S IS UNIT NUMBER 413

= - .00000 IS UNIT NUM4BER 413

Z 1.00000 IS UNIT NUMBER 416

Z -1.00000 IS UNIT NUMBER 411

Z = 1.00000 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT NUMBER 416

Z = 0.00000 IS UNIT NUM4BER 412

Z= 0.00000 IS UNIT NUMBER 411

Z = 0.00000 115 UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 418

Z = 0.10000 II UNIT NUMBER 412

Z = 0.00000 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

+Y 4.1529 -Y = -4.1529 +Z - 43.480 -Z = -33.040
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REGION

TRIGA - PREP. FLOOD CANISTER

M•EDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THSS PROBLEM
MUM SD

UNIT 4221 ..

AL TUBES MOTH TRIGA FUEL, SN FUEL INSERT, TOP OPINING

1 CUBOID 3 1 +X = 4.1529 -X = -4.1529

SOLE MUMMER 52 AT X = -2.8576 T = -2.8576

BOLE NUMBER 53 AT X =-0.95250 Y = -2.8576

SOLE NUMBER 54 AT N - 0.95250 F = -2.8576

SOLE NUMBER 55 AT N = 2.8576 1 -2.8576

SOLE NUMBER 56 AT R = -2.8576 Y =-0.95250

HOLE NUMBER 57 AT X =-0.95250 Y =-0.95250

HOLE MUMBER 55 AT N = 0.95250 Y =-0.95250

HOLE NUMBER 59 AT N = 2.1576 Y =-0.95250

HOLE MUMMER 65 AT X = -2.8576 N = 0.95250

MOLE NUMBER 61 AT X =-M.95255 Y = 0.95250

MOLE MUMMER 62 AT N = 0.95250 YN 0.95250

BOLE NUMBER 63 AT S - 2.6576 N = 0.95250

MOLE NUMBER 64 AT X -2.6576 Y = 2.8576

HOLE NUMBER 65 AT X =-0.95250 N = 2.9576

MOLE NUMBER 66 AT N = 0.95250 N 2.8576

HOLE NUMBER 67 AT N = 2.8576 N = 2.8576

2 CUBOID 1 1 +N = 4.1529 -X - -4.1529

+Y= 4.1529 -Y = -4.1529 +Z = 43.480 -z = -33.040

O = 0.100000 IS UNIT NUMBER 415

Z = 0.10000 70 UNIT MUMMER 413

O = 0.00000 IS UNIT NUMBER 413

O = 0.00000 IS UNIT NUMBER 416

Z = 0.00000 IS UNIT NUMBER 411

Z = 0.10000 00 UNIT MUMMER 415

O = 0.10000 IS UMIT NUMMER 416

O = 8.80000 IS UNIT NUMBER 412

O = 0.00010 IS UNIT NUMBER 411

Z = 0.00000 IS UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 416

O = 0.00000 IS UNIT NUMBER 412

O = 0.00000 IS UNIT MUMMER 417

Z = 8.00O00 05 UNIT NUMBER 414

O = 0.00000 IS UNIT NUMBER 414

O = 0.00000 IS UNIT NUMBER 418

+Y= 4.1529 -N = -4.1528 +0 = 43.490 -O - -33.040
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TRIGA - PREP. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE U7NITS UTILIZED IN THIS PROBLEM
NUN ID

UNIT 423

AL TUBES MOTH TRIGA FUEL, IN FUEL INSERT, BOTTOM LEFT OPENING

1 CUBOID 3 1 +X = 4.1529 -X = -4.1529

MOLE NUMFBER 68 AT X =-2.8576 Y = -2.8576

MOLE NU!MBER 69 AT X -- 0.95250 Y = -2.8576

MOLE NUMBER 70 AT X - 0.95250 Y = -2.8576

MOLE NU!MBER 71 AT X = 2.8576 Y = -2.8576

HOLE NUMBER 72 AT X =-2.8576 Y -- 0.95250

MOLE NUMBER 73 AT X =-S.95250 Y =-0.95250

BOLE NUMBER 74 AT X = 0.95250 Y =-0.95250

MOLE NUMBER 75 AT X = 2.8576 Y =-0.95250

MOLE NU!MBER 78 AT X = -2.8578 Y = 5.95250

MOLE NUMBHER 77 AT X =-0.95250 Y = 0.95250

MOLE NUMBER 78 AT X = 0.85250 Y7 0.95250

MOLE MUMMBER 78 AT X 2.8578 Y = 0.95250

HOLE NU•MBER 80 AT X = -2.8576 Y = 2.8576

MOLE NUMBER 81 AT X =-0.95250 7 = 2.8576

MOLE NUMBER 82 AT X =0.95250 7 - 2.8576

MOLE NUMBER 83 AT X = 2.8576 Y = 2.8576

2 CUBOID 3 1 +X = 4.1529 -X = -4.1529

+7 = 4.5529 -Y = -4.1529 +Z0 = 43.480 -Z = -33.040

Z 0.00000 IS UNIT MUMBER 415

Z= 0.00000 IS UNIT NUMBER 413

Z = 0.00000 IS UNIT NUMBER 413

Z = 0.00000 IS UNIT NUMBER 416

Z = 0.00000 IS UNIT NUMBER 4511

Z = 0.00000 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT NMUMER 416

Z= 0.00000 IS UNIT NUMBER 412

Z = 0.00000 IS UNIT NUMBER 411

O 0.00000 IS UNIT NUMIBER 417

O 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 NU!MBER 414

I = 0.00000 IS UNIT NU]MBER 414

ZO 0.00000 IS UNIT NUM4BER 418

+7 = 4.1529 -Y = -4.1529 +Z- = 43.480 -Z = -33.040
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TRIGA - PREP. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 424 ...

AL TUBES MITH TRIGA FUEL, IN FUEL INSERT, TOP LEFT OPENING

1 CUBOID 3 1 +X = 4.1529 -x = -4.1529

HOLE NUMBER 84 AT H = -2.8574 Y = -2.9576

HOLE NUTMBER 95 AT H =-0.95250 Y =-2.8576

HOLE NUMBER 8H AT H = 0.95250 Y = -2.8576

HOLE NUMBER 87 AT X = 2.8576 Y = -2.8576

HOLE NUMBER 88 AT X = -2.8576 Y =-0.95250

HOLE NUMBER 89 AT X =-0.95250 Y =-B.95250

HOLE NUMBER 90 AT H = 0.95250 Y =-0.95250

HOLE NUM4BER 91 AT X = 2.8574 Y =-B.95250

HOLE NUMBER 92 AT H = -2.9578 Y 9 .95258

HOLE NUM4BER 92 AT H =-0.95250 1 8 .95250

HOLE NUMBER 94 AT H = 0.95250 1 = 8.95250

HOLE UNSMBE 95 AT H = 2.8576 1 = 0.95258

HOLE NUMBER 96 AT H -2.8576 1 = 2.8576

HOLE NUMBER 97 AT H =-0.95250 1 2.8576

HOLE NU/MBER 98 AT H = 0.95250 1 = 2.8576

HOLE NUIMBER 99 AT H = 2.9576 1 2.8576

2 CUBOID 2 1 +X = 4.1529 -H = -4.1529

+Y = 4.1529 -Y =-4.1529 +0 = 43.480 -Z = -33.040

Z = 0.00000 IS UNIT NUMBER 415

Z - 0.08000 IS UNIT NUMBER 413

Z= 0.00100 IS UNIT NUMBER 413

Z = 0.09000 IS UNIT NUMBER 416

Z = 0.O000O IS UNIT NUMBER 411

Z = 8.090800 IS UNIT NUMBER 415

Z= 0.00000 IS UNIT NUMBER 416

Z = 8.00000 IS UNIT NUM4BER 412

Z = 0.00000 IS UNIT NUMBER 411

Z= 8.080000 IS UNIT NUMBER 417

Z= 0.00O00 IS UNIT NUMBER 419

0 = 0.00000 IS UNIT NUMBER 412

Z= 0.00000 IS UNIT NUMBER 417

Z=0.00000 IS UNIT NUMBER 414

Z= 0.08000 IS UNIT NUMBER 414

I = 0.00000 IS UNIT NUMBER 418

+Y = 4.1529 -Y =-4.1529 +0 = 42.490 -Z = -33.040
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MEDIA BIAS
HUM IDREGION

TRIGA - FREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

ONIT 425

AL TUBES WITS TROGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING

1 CUBOID 3 1 +X = 4.1529 -X = -4.2529

HOLE NUMBER 100 AT X = -2.6576 Y = -2.8576

HOLE NUMBER 101 AT X =-0.95250 Y = -2.8576

HOLE NUMBER 102 AT X = 0.95250 Y = -2.8576

HOLE NUMBER 153 AT N - 2.6576 Y = -2.8576

HOLE NUMBER 104 AT X = -2.6576 Y =-0.9525G

HOLE NUMBER 105 AT X =-0.95250 Y =-0.95250G

BOLE NUMBER 106 AT N = 0.95250 Y =-0.952500

HOLE NUMBER 107 AT N = 2.6576 Y =-0.95250

HOLE NUMBER 106 AT N = -2.8576 1 0.95250

HOLE NUMBER 109 AT X =-0.95250 Y = 0.95250

HOLE NUM4BER 110 AT X = 0.95250 1 = 0.95150

NOLE NUMBER 111 AT N = 2.9576 Y =0.95250

HOLE NUMBER 112 AT X = -2.9576 Y = 2.8576

HOLE NUMBER 113 AT X =-0.95250 I = 2.8576

HOLE NUMBER 114 Al N = 0.95250 Y = 2.8576

HOLE NUMBER 115 AT N = 2.8576 1 = 2.6576

2 CUBOID 3 1 +X N 4.1529 -X = -4.1529

+y = 4.1529

Z= 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

I = 0.010080

O = 0.00000

Z = 0.00000

Z= 0.010000

O = 0.00000

Z = 0.00000

Z = 0.10000

Z = 0.00000

S = 0.010000

Z = 0.00000

0 = 0.00000

Z = 0.00000

+1 = 4.1529

-Y = -4.1529 +Z = 43.480 -1 = -33.040

IS UNIT NUMBER 415

IS UNIT NUMBER 423

II UNIT NUMBER 413

IS UNIT NUMBER 416

IS UNIT NUMBER 411

IS UNIT NUMBER 415

IS UNIT NUMBER 416

IS UNlT NUMBER 412

IS UNIT NUMBER 411

IS UNIT NUMBER 417

IS UNIT NUMBER 416

IS UNIT NUMBER 412

IS UNIT NUMBER 417

IS UNIT NUMBER 414

IS UNIT NUMBER 414

IS UNIT NUMBER 416

-Y = -4.1529 +Z = 43.480 -Z - -33.040

0
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TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
HUM EDREGSION

UNIT 426

AL TUNES NETS TRIGA FUEL, IN FUEL INSERT, TOP RIGHT OPENING

1 CUBOID 31

HOLE NUMBER 116

HOLE NUMBER 117

HOLE NUMBER 118

HOLE NUMBER 119

HOLE SUMNER 120

HOLE SUMNER 121

HOLE SUMNER 122

HOLE NUrMBER 123

HOLE NUMBER 124

SOLE NUMBER 135

HOLE SUMNER 126

HOLE SOUMBER 127

HOLE SUMNER 128

HOLE NUMBER 129

HOLE NSUMNER 130

HOLE SUMNER 131

2 CUBOID 31

+X= 4.1529

AT X = -2.8576

AT X =-0.95250

AT X =0.95250

AT X = 2.8576

AT X = -2.8576

AT X =-0.95250

AT X =0.95250

AT X =2.8576

AT X = -2.8576

AT X4 =-0.95250

AT 14 = 0.95250

AT 14 = 2.8576

AT 14 = -2.8576

AT 14 =-0.95250

AT X4 = 0.95250

AT 14 = 2.8576

+14 = 4.1529

-X = -4.1529

Y = -2.8576

Y = -2.8576

F = -2.8575

Y = -2.8576

Y =-0.95250

Y =-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

Y1 2.8576

-X = -4.1529

+Y 4.1529 -Y = -4.1529 +Z = 43.480

Z = 0.00000 IS UNIT NUMBER 415

Z= 2.00000 IS UNIT NUMBER 413

Z= 0.00000 IS UNIT NUMBER 413

Z= 0.00000 IS UNIT NUMBER 416

Z= 0.00000 IS UNIT NUMBER 411

Z = 0.SGOO0 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT SOMBER 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 NUM4BER 418

Z = 0.00000 IS UNIT NUMBER 412

Z = 0.00000 IS UNIT NSUMBER 417

Z=0.00000 IS UNIT NUMBER 414

Z= 0.00000 IS UNIT NUMBNER 414

Z=0.00000 IS UNIT NUMBER 410

+1 = 4.1529 -Y = -4.1529 +0 = 43.480

-Z = -33.040

-0 = -33.040

. .. UNIT 420 . . .

FUEL INSERT IN, CENTER OPENING

I CUBOID 3 1 +14= 4.2672 -X = -4.2672 ±1 = 4.2672 -Y = -4.2672 +Z = 43.480 -Z = -33.040

. .. UNIT 431 . . .

FUEL INSERT ON, BOTTOM OPENING

1 CUBOID 3 1 -+X = 4.2572 -X = -4.2572 +1 = 4.2572 -Y = -4.2672 +5 43.480 -Z - -33.040

HOLE NUMBER 132 AT 14= 0.00000 Y =-0.11430 Z1 0.00000 IS UNIT SUMNER 421

0
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MEDIA BIAS
NUN IDREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 432

FUEL INSERT IN, TOP OPENING

1 CUBOID 31

ROLE NUMBER 133

+5 = 4.2672

AT X = 0.00000

-X = -4.2672 +Y =4.2672

Y = 0.11430 1 = 0.00000

-Y =-4.2672 +Z = 43.480

IS UNIT NUMBER 422

-Z = -33.040

UNIT 433

FUEL INSERT IN, BOTTOM LEFT OPENING

1 CUBOID 3 1 +X = 4.2672

ROLE NUMBER 134 AT X =-I.11430

-X = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z =

Y =-0.11430 Z = 0.00000 IS UNIT NUMBER 423

43.480 -Z = -33.040

UNIT 434

FUEL INSERT IN, TOP LEFT OPENING

1 CUBOID 3 1 +5 = 4.2672 -X = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z =

ROLE NUMBER 135 AT S =-0.11430 Y = 0.11430 Z = 0.10000 IS UNIT NUMBER 424

UNIT 431

FUEL INSERT IN, BOTOM STUNT OPENING

1 CUBOID 3 1 +5 = 4.2672 -x = -4.2672 +iY = 4.2672 -Y = -4.2672 +Z =

ROLE NUMBER 136 AT 5 0.11430 Y =-0.11430 1 1 .10000 IS UNIT NUMBER 425

43.480 -Z = -33.040

43.480 -Z = -33.040

UNIT 436

FUEL. INSERT IN, TOP RIGHT OPENING

1 CUBOID 3 1 +X

ROLE NUMBER 137 AT S

CENTER COLUMN OF THREE OPENINGS

1 ARRAY NUMBER 41 +X

2 CUBOID 5 1 +5

4.2672

0.11430

-X = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z =

Y = 0.31430 1 1 .01000 IS UNIT NUMBER 426

43.400 -Z = -33.040

UNIT 440 EXTERNAL TO LATTICE 41

4.2672

4.9784

-X= -4.2172 +Y

-X = -4.9784 +Y

13. 513

14.224

-y

-y

-13.5013

-14.224

43. 480

43.480

-Z

-Z

-33. 040

-33.0140

0
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REGION

TRIGA - PREP. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUN ID

UNIT 441 EXTERNAL TO LATTICE 42

LEFT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER 42 +X = 4.2672

2 CUBOID 5 1 +X = 4.2672

-X = -4.2672 +Y = 8.6832 -Y = -8.8392 +Z = 43.480

-X = -4.6080 +Y = 9.1800 -Y = -9.1800 +0 = 43.480

-Z = -33.040

-Z = -33.040

UNIT 442 EXTERNAL TO LATTICE 43

RIGHT OUTSIDE COLUMON OF TWO OPENINGS

1 ARRAY NUMBER 42 +X = 4.2672

2 CUBOID 5 1 +X =4.6080

96 TRIGA FUEL ELEMENTS IN EACH LHT BASKET

1 CYLINDER 2 1 RADIUS = 17.150

HOLE NUMBER 138 AT X = 0.00000

HOLE NUMBER 128 AT X = -9.2457

HOLE NUMBER 140 AT X = 9.2457

2 CYLINDER 5 1 RADIUS = 18.910

3 CYLINDER 7 1 RADIUS =33.465

4 CYLINDER 5 1 RADIUS = 36.519

5CYLINDER 5 1 RADIUS = 49.223

B CYLINDER 5 1 RADIUS = 49.822

7 CUBOID 9 1 +X = 49.822

-X = -4.2672 +Y

-X =-4.2672 +Y

8. 8392

0. 1800

-Y =-8.8392 +Z

-Y = -9.1800 +Z

42.480

43.480

-Z = -33.040

-Z - -33.040

UNIT 450

+Z - 43.485

Y = 0.00000

Y - 0.O0000

Y = 0.00O000

+Z = 43.485

+Z 43.485

+Z 43.485

+Z1 43.485

+Z = 43.485

-x= -49.822

-Z

Z

-Z

-Z

-Z

-Z

-Z

+fY

-33. 045

0.00000

0.00000

0, 00000

-33.045

-33.045

-33.045

-33.045

-33.04 5

49.022

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 = -49.022

X =0.00O000

440

441

442

X = 0.00000

X = 0.00000

X - 0.00000

X 0.00000

X = 0.O0000

+Z 43.485

Y = 0.00000

Y = 0.00000

Y - 0.0O000

Y = 0.O00000

Y - 0.00000

Y = 0.00000

-Z = -33.045

0
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TRIGA - FREE. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 10

Z LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO S SOTTOM TO TOP

11

15

10

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

Z LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW S TO 3 BOTTOM TO TOP

12

6

11

UNIT ORIENTATION DESCRIPTION FOR ARRAy 3

Z LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

14

6

15

0
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O TRIGA - PREP. FLOOD CANISTERSUNIT ORIENTATION DESCRIPTION FOB ARRAY 20

S LAYER i, X COLUMN 1 TO 1 LEFT TO ROOST T ROW S TO 1 BOTTOM TO TOP

81
Z LATER 2, X COLUMN S TO 1 LEFT TO ROGST I ROW 1 TO 1 BOTTOM TO TOP

3O
S LATER 3, X0 COLUMN S TO 1 LEFT TO ROOST T RON 1 TO 1 BOTTOM TO TOP

450
S LAYER 4, E COLUFMN S TO 1 LEFT TO RIGHYTY ROW 1 TO S BOTTOM TO TOP

450
Z LATER 5, 10 COLUMN S TO I LEFT TO RSGHT T ROW S TO S BOTTOM TO TOP

410
S LAYER 6, 10 COLUMN 1 TO 1 LEFT TO ROOST Y ROW S TO 1 BOTTOM TO TOP

30
Z LATER 7, 10 COLUMN 1 TO 1 LEFT TO ROOST Y ROW 1 TO 1 BOTTOM TO TOP

8O

UNIT ORIENTATION DESCRIPTION FOR ARRAY 41

S LAYER 1, 10 COLUMN S TO S LEFT TO RIGBT Y ROW 1 TO 5 BOTTOM TO TOP

431

41

430

45

432

0

0
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TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 42

I LAYER I, X COLOrNS 1 TO 1 LEFT TO RIGNT I RON 1 TO 3 SOTTOM TO TOP

435

46

436

.... UNIT ORIENTATION DESCRIPTION FOR ARRAY 43

Z LAYER 1, X COLONS 1 TO 1 LEFT TO RIGNT Y ROW 1 TO 3 BOTTOM4 TO TOP

433

46

434
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TRIGA - PREF. FLOOD CANISTER
VOLUrMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

TOTAL MIETURE VOLUMES
MIXTURE TOTAL VOLUME MASS (G)

1 2.34271E+14 CM**3 1.84181E+05
2 2.72718E+03 CM**3 2.1901E+04
3 2.30497E+0S5 CM**3 2.3007SE-15

4 8.86453E+053 UM**3 3.48789E+04
S 6.81739E+S5 C4**3 5.39938E+S6
6 1.7927SE+S4 fl4**3 4.84400E+04

7 9.67SS2E+05S CH**3 1.0979SE+S7
8 1.15931E+06 CM**3 1.35683E-14
S 1.16111E+l06 CM**3 1.15899E-I4
10 3.50792E+04 CII**3 7.62096E+014
ii 3.00293E+00 C14*3 2.99744E+00

**************************************************************************

* ** BIASING INFORMATION**

** A DEFAULT HEIGHT OF 0.500 HILL BE USED FOR ALL BIAS ID'S.**

**************************************************************************

S.... ID'S HERE USED IN KENO-V BEFORE TEACHING ....

.... . 0.0733 MINUTES HERE USED PROCESSING DATA . . ...

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.32543E-02

STAR•T TYPE I HAS USED.

THE NEUTRONS HERE STARTED HITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 1.70000E+01 -X=-I.70000E+01l +Y= 1.71000E+B1 -Y=-1.70000E+01 +Z= 2.00000E±02 -I=-2.500000E+02

THE FLAG TO STAIRT NEUTRONS IN THE REFLECTOR HAS TURNED OFF

-. 00233 MINUTES HERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.01067 MINUTES.
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TRIGA - PREF. FLOOD CANISTER

GENERATION
GENERATION N-EFFECTIVE

REND MESSAGE NUMBER K5-132
1 8.G7235E-S1

REND MESSAGE NUMBER K5-132
2 8.67S07E-01

REND MESSAGE NUMBER 05-132
3 9.398990E-01
4 8.46735E-01
5 8.516620-01
6 9.38646E-S1
7 6.34027E-S1
6 6.40596E-01
9 8.61142E-01

15 8.85011E-01
11 8.829240-01
12 6.41546E-G1
13 6.14190E-01
14 6.09894E-01
15 6.95721E-S1
16 6.65492E-01
17 6.4SS10E-Sl
19 6.28225E-01
19 6.75386E-01
20 8.53664E-01
21 8.60788E-01
22 6.328130-01
23 6.76072E-01
24 S.22029E-Gl
25 8.56738E-01
26 6.24917E-01
27 6.16590E-0l
28 6.62293E-01
29 8.42564E-0l
30 6.65056E-0l
31 S.34551E-01
32 8.32266E-01
33 8.36267E-01
34 8.397910-01
35 8.46562E-01
26 8.51358E-01
37 6.26842E-01
38 8.42660E-01
39 8.48956E-01
40 0.305490-01
41 8.23712E-G1
42 9.43639E-0l
43 6.15275E-01
44 8.3G561E-G1
45 S.43280E-G1
46 8.98356E-01
47 8.75127E-91
46 8.704640-01
49 9.14136E-G1
SI 9.22l00E-G1
11 6.66152E-01
52 6.91131E-01
53 6.33321E-G1
54 8.40383E-01
55 8.83680E-Il
56 8.48595E-E1
57 9.57729E-01
56 8.16152E-01
59 8.44507E-S1
60 8.69826E-I1

ELAPSED TIME
MINUTES

MANNING.... ONLY
1. 38333E-02

WANNING .... ONLY
1.863333E-0l

MANNING.... .ONLT
2.300OO0E-O2
2. 7S000E-02
3. 216 67 E-02
3. 66667E-02
4. 13333E-02
4. 58333E-02
5.093333N-02
5.50000GE-02
S.8666 67E0-02
6.3 1667E-02
6.686667E-02
7. 33333E-02
7. 78333E-02
8.15000E-02
6.70GOOSE-O2
9. 166 67E-02
9. 61667E-02
1. 00933E-01
1.015333E-01
1. 09833E-91
1. 14500E-I1
1.19000GE-O1
1.23667E-01
1.26167E-I1
1. 32933E-01
1. 37333E-01
l.42900E-01
1.4 6510E-01
1. 51167E-01
1. 55667E-I1
1. 60333E-01
1.64933E-01
1. 69500E-I1
1.74000SE-Il
1. 78500E-01
1.893167E-01
1.897667E-01
1. 92333E-01
1. 966330-01
2.0G1500E-I1
2.096000E-01
2. 11500GE-Il
2.161670-01
2. 20667E-01
2. 25333IE-01
2. 29833E-01
2. 34 333E-01
2. 390 000-01
2. 43500GE-01
2. 47167E-01
2. 52 667E0-01
2.573330-SI
2. 618330-01
2. 66500GE-Il
2.711000E-0l
2.756670-Il
2.793330El0
2.84933E-Il

1.11767E+00
1. 622 17E0+00
1.62663E+00
1. 63050E+00
1. 63500E+10
1. 63957E+00
1.644170+00
1. 64967E+00
1.65417E+10
1.65683E+00
1. 66333E+00
1.66800E+00
1. 67250E*00
1.677170+00
1.681670+00
1.66633E+00
1.619183E+II
1.69633E+00
1. 701100E+0
1.70467E+00
1.70917E+00
1.713670+10

AVERAGE AVG N-OFF MATRIX
N-EFFECTIVE DEVIATION N-EFFECTIVE

906 INDEPENDENT FISSION POINTS MERE GENERATED
01.000100+00 0.000000+00 0.00000E+00

937 INDEPENDENT FISSION POINTS NONE GENERATED
1.000010+00 0.I00000+00 0.000000+00

914 INDEPENDENT FISSION POINTS MERE GENERATED

8.39990E-Il
6. 43313E-01
8.46096E-01
8.44233E-01
6.421920-0l
8.41969E-01
9.4 4708E-01
9.49746E-01
6. 53433E-01
8.522440-01
9.479660-01
8.44701E-01
6.486260-Il
9. 499310-01
9. 49543E-01
9.492100-01
9.499090-Il
9.500340-01
9.516530-Il
9.507110-Il
9.119190-Il
8.505610-01
6.509150-91
9.49832E-01
9.491020-Il
9. 490290-91
9.497899E-01
8.493710-01
9.469590-Il
9.493070-01
6.47919E-Il
9.476650-Il
8.476320-01
8.477410-01
9.471440-01
9.470200-01
8 .470720-01
8. 466370-01
9.460490-01
8.459899E-01
8. 4524 00-01
9.449910-01
8.449530-Il
9. 45 84 2E-01
8.464930-01
9.47014E-Il
9.492290-Il
9.47695E-01
9.491020-01
9.499630-Il
9.496560-Il
9.494970-Il
8. 49161E-01
9.491510-01
8.453060-Il
9.497140-Il
8. 48641E-01
8.490060-01

0.O01000E+00
3.42226E-03
3. 413090-03
3.04850E-03
3.121320-03
2.55825E-03
3.48951E-03
5.87468E-03
6.358660-03
5.81020E-03
6.84048E-03
7.00043E-03
7.54117E-03
7. 094930-03
6.60200E-03
6. 3177 00-03
6.145990-03
5.79896E-03
5. 7190 1E-03
5.50670E-03
5.375330-03
5.302200-03
5.078890-03
4.991970-03
4.961090-03
4.79455E-03
4.61977E-03
4.489470-03
4.3 6193E-03
4.250908-03
4.126940-03
4.005899E-03
3.882740-03
3. 7684 1E-93
3.70756E-03
3.605250-03
3.506950-03
3.440900-03
3. 402670-03
3.31706E-03
3. 32 07 4E-03
3.25 951E-03
3.163202-03
3.263230-03
3.25560E-03
3.22640E-03
3.38287E-03
3.35609E-03
3.31332E-03
3.35650E-03
3.308240-03
3.24 594E-03
3.252570-03
3.19178E-03
3.137090-03
3.136940-03
3.092300-03
3. 05064E-03

0.00000E+00
0.000100E+00
0.00000E+00
0.00000E+00
0.000100E+00
0.00000E+00
0.100000E+00
0.000000+00
0.000100E+00
0.000000+00
0.000010+00
0.O0000E+00
O.000100E+00
0.00000E+00
0.00000E+00
0.000100E+00
0.000000+00
0.000000+00
0.100000E+00
0. 000100E+00
0.000000+00
0.100000E+00
0.000000+00
0.000000+00
0.000000+00
0.010000E+00
0.000000+00
0.00100E+00
0.000000+00
0. 00000E+00
0. 000000+00
0.000100E+00
0. 00000E+00
0.000000+00
0.000010+00
0.000000+00
0. 001000E+00
0.000000+00
0.000000+00
0. 00000E+00
0.000000+00
0. 000000+00
0.00I~000+0S
0.010000E+00
0.000000+00
0.000000+00
0.000000+01
0.010000E+00
0.000000+00
0.00000E+00
0.000000+00
0.001000E+00
1.001000E+00
0.000000+01
0.000000+00
0. 000000+00
0.0O0000E+O0
0.000000+00

MATRIX K-OFF
DEVIATION

0.100000E+00

0.O00000E+00

0. 000000+00
0. 00000E+00
0.000000+00
0.000000+00
0.000000+01
0. 000100E+00
0. 000000+00
0.O00000E+00
0.000010+00
0. 000000+00
0. 00000E+00
0. 00000E+00
0.000000+00
0.100000E+00
0. 000000+00
0.000000+00
0.100000E+00
0. 000000+00
0. 000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 000000+00
0.000000+00
0. 000000+00
0.000000+00
0.001000E+00
0.000000+00
0.000000+00
0. 001000E+00
0. 000000+00
0. 000000+00
0.000000+00
0. 000000+00
0.000000+00
0.000000+00
0. 000000+00
0. 00000E+00
0.000000+00
0. O0000E+00
0. 00000E+00
0.000000+00
0.000000+00
0. 000000+00
0. 000000+00
0.000000+00
0.000000+00
0.000000+00
0.O00000E+00
0.000000+00
0.0000E0+l00
0. 000010+00
0. 000000+00
0.000100E+00
0.O00010+O00

0.000000+00
0.000000+00
0.000000+00
0.000100E+00
0.000100E+00
0.100000E+00
0. 000000+00
0. 000000+00
0. 010000+00
0. 000000+00
0.010000E+00
0. 00000E+00
0.000000+00
0. 000000+00
0.000000+00
1.000000+00
0.000000+00
0. 000000+00
0. 000100E+00
0. 000100E+00
0.100000E+00
0. 000000+00

347
348
349
350
351
352
353
354
355
356
357
3588
359
360
361
362
363
364
315
366
367
368

9.531950-01
9.41279E-01
9.61070E-01
9.561950-01
8. 5294 6E-01
9.670020-Il
8.445300-01
9.462930-01
8.436650-01
6.650900-01
8.673240-01
9.368560-01
8.557670-01
9.159500-01
6. 281160-01
8.363090-Il
6. 406460-01
8.130410-01
8.126220-01
9.810830-01
8. 8603 10-01
9.975050-01

9.49239E-01
9.492190-Il
9.492550-01
6.48278E-01
8.48291E-Il
9.48345E-01
9.493340-Il
9. 489329 E-01
8.49315E-01
8. 483 62E-01
8.494160-01
8.48393E-01
9.484040-01
9.483130-01
8.4 82570-01
9.482230-Il
9.482020-01
9.481050-01
9.480080-01
9.480980-01
8.482020-OIl
9.483371-Il

6.6.6-110

1.163080-03
1.159899E-03
1.15713E-03
1.15403E-03
1.150800-03
1.148750-03
3.145520-03
1.14228E-03
1.139110-03
1.13688E-03
1.134930-03
1.132200-03
1.129220-03
1.129720-03
1.12798E-03
1.12533E-03
1.122400-03
9.123500-03
3.12466E-03
1.125240-03
1.125606-03
0. 13152E-03

0.00000E+00
0.100000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.000900E+00
0.000000+00
0.000000+00
0.000900E+00
0.000000+00
0.000000+00
0.010000+00
0.00000E+00
0.00000E+00
0.100000E+00
0.000000+00
0.000000+00
0.00000E+00
0.000000+00
0.00000E+00
0.010000E+00 0
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369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
388
387
388
389
398
381
382
383
384
395
396
397
398
398
485
481
482
403

8. 26084E-0I
8.3254 6E-01
8. 54752E-01
8.499833E-01
8.72334E-01
8. 29218E-01
8. 03281E-01
8. 34387E-01
8.4089806E-01
8. 408664E-01
8. 40868 3-01
8.897858-0I
8.683348-01
8.64 804E-01
8.34 008E-01
8. 8798 8E-01
8.51798E-01
8.85293E-00
8.4594 1E-01
8.67844E-01
8.4088807E-01
8.51910E-01
8.57679E-01
9856160OE-03
8. 90938E-03
7. 970843E-03
8. 774 14E8-01
8.737 60E-01
8.810585-01
8. 69752E-01
8. 74 167E6-01
8.48283E-01
8.127868-01
8. 68954E-01
8. 545089E-01

1.71833E+00
1.722838+00
1.72750E+00
1.732088+00
1. 73667E+80
1.74 117E+00
1. 74 667E+88
1.75133E+00
1.75583E+00
1.76858E+00
1.76650±0E+0
8.789508+08
1. 774 17E+08
1.77867E+08
1.78333E+00
1.78783E+00
1.79250E+00
1.79700E+00
1.801678+00
1. 80617E+00
1 .818838+08
1. 81533E+00
1. 82000E+00
1.824508+00
1.82817E+08
1. 833678+00
1.838178+80
1.842838+00
1.84733E+00
1.85200E+00
1.885650E+000
1.861178+00
1.86567E+00
1. 87033E+08
1.874838+08

8.48276E-81
8. 48234E8-81
8.482518-01
8.48256E-01
8.48321E-81
8.48269E-81
8. 4814 98-81
8. 481128-81
8.48880938-01
8.48087 3E-01
8.4 805 3E-01
0.48084E-01
8.48013 2E-01
8. 4817 68-01
8.4 8130E-01
8.482438-01
8.48253E-01
8. 48349E8-01
8.48343E-01
8. 4839 30-01
8.483748-01
8.483838-01
8. 484 07E-01
8. 4842 7E-01
8.48535E-01
8. 4840 4E-01
8. 4847 8E-01
8.48542E-01
8.486248-01
8.48678E-81
8. 4874 28-01
8.487200-01
8.486308-01
8.48881E-01
8. 4869 6E-01

1.13045E-03 0.00000+800
1.12818E-03 0.000008+00
1.12527E-03 0.000008+00
1.12223E-03 0.000008+00
1.12108E-03 0.000088+00
1.1924E-03 0.000008*08
1.12273E-03 0.800000E+00
1.12033E-03 0.00000E+00
1.I1751E-03 0.000808*+0
1.114718-03 0.000008*+0
1.11182E-03 0.00000E+00
1.10840E-03 0.00080+80
I.107528-03 0.000008+00

1.10547E-03 0.00000E+00
1.10318E-03 0.000008+00
1.10524E-03 0.00000E+00

1.10239E-03 0.00000E+00
1.10373E-03 0.000008+00

1.10088E-03 0.00000E+00
1.09919E-03 0.00000E+00

1.09652E-03 0.00000E*00

1.093738-03 0.000008+00
1.891178-03 0.008000E+00
1.08855E-03 0.00000E+00

1.09120E-03 0.00000E+80
1.096318-03 0.00000E+00
0.09600E-03 0.000008+00
1.09510E-03 0.00008E+00

1.09542E-03 0.00000E+00
1.09396E-03 0.000008+00
1.09308E-03 0.000008+00
1.09055E-03 0.00000E+80
1.09155E-03 8.00000E+00
1.090008-03 0.080000E+00
1.087388-03 0.100000E+00

0. 00000E+08
0.00000E+00
0.800000E+00
0.00000E+00
0.00000E+00
0.00000E+08
0.000008+00
0.00000E+00
0.800000E+00
0.00000E+00
8.00000E+00
0.805000E+00
0. 00000E+00
0.00000E+00
0.000008+00
0.00000E+00
0.00000E+00
0.080000E+00
0. 00000E+00
0.800000E+00
0.00000E+00
8. 00000E+00
8.00000E+00
0.800000E+00
0.00000E+00
0.00000E+00
0.000008+00
0.00000E+08
0. 00000E+00
0.00008E+00
0.800000E+00
0.000008+00
0.000008+00
0.800000E+00
0.80000E+00

KEN0 MESSAGE NUMBER K5-123 EXECUTION TERMINATED SUE TO COMPLETION OF THE SPE0IFIED NUM4BER OF GENERATIONS.
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TRIGA - PREP. FLOOD CANISTER

LIFETIME = 6.28682E-35 + OR - 1.56887E-07 GENERATION TINE = 2.75919E-05 + OR
NO BAR = 2.42436E+00 + OR - 2.75467E-05 AVERAGE FISSION GROUP - 2.17509E+S1 ± OR

ENERGY(EV) OF TEE AVERAGE LETNARGY CAUSING FISSION = 2.1235858-1 + OR

6. 62512K-OS
7.981590E-03
1. 18250E-03

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

10

12

17

22

27

32

37

42

47

0.848372

0.84872

0.34872

0.84674

0.84878

0.84880

0.84877

0.84867

0.84 853

0.84880

0.84888

3.84359

0.34 871

0.,84 873

0.84884

5. 84900

0,84897

+ OR

+ OR

+OK

+ OR

+ OR

+ OR

+f OR

+F OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

87 PER CENT
DEVIATIOE CONFIDENCE INTERVAL

- 3.00108 0.34783 TO 0.34381

- 3.00103 3.84763 TO 0.84382

-0.00110 0.84782 TO 0.84381

- 0.00110 0.84784 TO 0.34984

- 0.30110 0.34788 TO 0.84988

- 0.33110 3.84770 TO 0.84833

- 0.00110 0.84788 TO 0.84387

- 3.03113 3.84737 TO 0.84973

- 3.03113 3.84748 TO 0.84383

- 3.00111 0.84730 TO 0.84971

- 1.00110 0.84708 TO 0.84378

- 3.53111 0.88748 TO 5.84870

- 0.00111 0.84733 TO 0.84882

- 0.03113 0.84783 TO 0.34383

- 0.00114 0.84771 TO 0.34338

- 0.01115 0.84784 TO 0.85013

- 0.30113 0.84782 TO 0.85013

83 PER CENT
CONFIDENCE INTERVAL

0.84634 TO 0.85030

0.84634 TO 0.85031

3.84802 TO 0.83031

0.84633 TO 3.83094

0.84858 TO 0.85038

0.84838 TO 0.85100

0.38658 TO 0.83038

0.846847 TO 0.83388

0.84618 TO 0.85073

0.84839 TO 0.85082

0.84848 TO 3.85087

0.84837 TO 3.85081

0.38648 TO 3.85084

0.84848 TO 0.330988

0.34337 TO 0.85112

3.848639 TO 8.83130

0.84687 TO 3.83128

88 PER CENT
CONFIDENCE INTERVAL

0.34343 TO 0.83183

0.84544 TO 0.83200

0.84543 TO 0.83200

0.84343 TO 0.83201

3.84548 TO 3.85238

0.84543 TO 0.85211

3.84545 TO 0.85208

0.845318 TO 0.85188

0.84328 TO 0.83180

0.84328 TO 0.83132

0.84538 TO 0.83187

3.84528 TO 0.85182

3.84337 TO 0.83205

3.84135 TO 0.85210

0.84341 TO 0.33226

8.84354 TO 0.83245

0.84351 TO 0.83244

NUMBER8 OF
HISTORIES

4030000

338000

338030

387000

386000

3851000

384000

383000

332000

3813000

388033

381300

3780300

371003

366000

361000

358300

387

372

377

382

387

382

337

0.85373

3.85383

0.85733

0.88810

0.85713

0.85824

0.85340

+ OR - 8.00388

+ OR - 0.00425

+ OR - 0.00437

+ OR - 0.00528

+ OR - 0.00622

+ OR - 0.00887

+ OR - 0.00961

0.84372 TO 0.83768

0.84370 TO 0.85818

0.85302 TO 0.86176

0.85282 TO 5.83337

0.85097 TO 0.88345

0.84328 TO 0.86725

0.84378 TO 0.86301

0.84574 TO 0.86161

0.84545 TO 0.86244

0.84885 TO 0.86613

0.84754 TO 0.88865

0.84475 TO 3.88938

0.84028 TO 3.87678

3.83457 TO 0.87262

3.84177 TO 0.86563

0.84523 TO 0.86668

0.84423 TO 0.87050

0.84227 TO 0.87383

0.83853 TO 0.37534

0.33132 TO 0.88516

3.82456 TO 0.38223

36003

31000

28000

21000

180300

11O000

6000
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TI

15+

2o

25+

30+

40o

45 1

5o

55+

655

750

75+

855

50+

TRIGA - PREF.

PLOT OF AVERAGE K-
HE LINE REPRESENTS K-EFF - 0.8457

0.5424
-~I-

FLOOD cANISTER

EFFECTIVE BY GENERATION RUN.
± OR - 0.0511 WHICH OCCURS FOR 403 GENERATIONS RUN.

0.8485 0.8551
I-------------I

II

I
I
I

I

I

I
I

iII

I I
S I

I

II

I I

SI
I I

I *
I *

I *

- I

• I
•* I

- I
* I

I *1

• SI

-I I
II

O 1*

I *
I

I I
I I *

I
I I *
I I
I I

I I*

I 1*
I I*
I 1 *

I l

I E

I I

O *1

S I
S I* -

I I
S I -

I I
I I -

I I'
I I- *

I V*
I I *
I I

I I *

I
I
I

II
I

I

I

I
I
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I
I

I
I
I

II
I
I
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I
I
I

I
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100 +
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III

I I *

0I *
I I *
I *
I I

I *
I I *

I

I *
I I

I *-
I I-
I I*

I 1*

I *1
I *1
I *I

I *1
I *

I *1

II
I * I

0 * I

I

I
iI

0

I
I

iI

I

I

I

I
I
I

I *1 I
I i I
I I I

O *I 0
I *I I
I *I I
I *I I
I *I 0
I *I 0
I *1 0
I * I
O *1 0
I *1 I
I 0
I - 0
I -
T I* 0
I -
I 0
O - 0
O -
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THE

10+

15+

20O

350+

355+

360

370O

375±

385+

350+

385t

400

TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
LONE REPRESENTS K-OFF = 0.5487 + OR - 0.0011 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.

0. 8441 0. 8529 0. 8618

I * I
I * S

I * I

I * I
I I

I *1 I
I *1 I
3 *l 3
I * o

I * I
O *1 I
I *1 I
I *1 I
I * I
O *1 I
I I I
O "1 I
I *£

II

II

II
I'
II
SI

II
II
II

S
II

II
I

II

II
II

II

II
II
I

IS

II

I
I

I
I

I

I

II

I
I

I
I

II

I

0
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TRIGA - PREF. FLOOD CANISTER
SKIPPING 3 GENERATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 5.0011 9.11016E-04 2.0433

2 0.0049 4.13437E-03 0.6654

3 0.0080 5.10840E-03 0.5309

4 0.0031 2.59355E-03 0.8454

5 0.0027 2.279920-03 0.5340

0 0.0041 3.45895E-03 0.4284

7 0.0055 4.70854E-03 0.3588

8 0.0057 4.822228-03 0.3479

9 0.0075 6.38633E-03 0.3280

10 0.0182 1.37530E-02 0.3628

11 0.0324 2.75028E-02 0.3279

12 0.0397 3.36610E-02 0.3132

11 0.0340 2.88596E-02 0.2898

14 0.0258 2.16960E-02 0.2821

10 0.0053 4.46374E-03 0.3998

10 0.0035 3.94420E-53 0.4996

17 0.0052 4.40148E-03 0.7187

18 0.00689 5.74522E-03 0.8995

19 0.0092 6.98103E-03 0.5248

20 0.0323 2.73991E-02 0.3283

21 0.0184 1.39255E-02 0.4911

22 0.0386 3.10892E-02 0.3017

23 0.1058 8.97681E-02 0.2413

24 0.1783 1.513363E-01 0.2237

25 0.1479 1.255717-05 0.2525

26 0.3886 1.00051E-01 0.2829

27 0.0763 6.51929E-02 0.3895

OYSTER TOTAL - 8.49718E-01 0.1284

ELAPSED TINE 1.87483 M4INUTES

RANDON NUMBSER= 4CFOO5CD34AO

ABSORPTIONS PERCENT
DEVIATION

1.44722E-03 1.4300

4.3844SE-03 0.4784

3.S8989E-03 0.4898

1.85717E-03 0.5043

2.81194E-03 0.3798

9.9162SE-03 0.3282

2.14216E-02 0.2862

1.88953E-02 0.2952

2.05390E-02 0.2588

5.00036E-02 0.2732

6.9004SE-02 0.2278

5.98571E-02 0.2309

6.56003E-02 0.2309

8.S9273E-02 0.1985

2.99047E-02 0.3705

1.S7841E-03 0.4389

9.9417SE-03 0.4898

8.42298E-03 0.4937

1.31466E-02 0.4587

4.90554E-02 0.3980

1.S3079E-02 0.4530

2.98264E-02 0.3919

7.87515E-02 0.2410

1.16485E-01 0.2203

9.01161E-02 0.2404

1.065509E-01 0.2049

3.90081E-02 0.3829

S.00192E+OD 0.0457

LEAKAGE PERCENT
DEVIATION

I.SOOOOE+00 0.0ODS

D.OOO0OE+0O 0.0000

0.OOOSOE+00 0.0000

0.I0000E+00O 0.0000

0.00000E+i00 0.0000

0.OO00SE+00 0.0000

0.OODOOE+i00 0.0000

0.OO00OE-+00 0.0000

0.OO00OEI+00 0.0000

0.OOOOOE+J00 0.0000

S.OOSSSE+SO S.00OS

0.0OOOOE+00 0.0000

0.OO0OOE+00 0.0000

0.OOOOOE+00 0.0000

0.O0OOSE+-00 0.0000

0.IOOOOE+00 0.0000

0.DOOOOE+l00 0.0000

0.OSOOOE+0OS 0.0000

l.OOOOOE+-0G 0.0000

0.OOSOOE+*00 0.0000

0.00000EtOO 0.0000

0.OOOOOE+i00 0.0000

0OOOOO0E+00 0.0000

0.00000E+00 0.0000

0.OOSOOE+00 0.0000

0.OOOOOEt0O 0.0000

0.00000E+00 0.0000

0.OOOOOE+00 0.0000

0
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0.7929 TO 0.9010
0.8010 TO 0.8091
0.8091 TO 0.9172
0.8172 TO 0.8202
0.8293 TO 0.8334
0.8334 TO 0.8419
0.8419 TO 0.8498
0.8498 TO 0.9977
0.8977 TO 0.9608
0.8680 TO 0.9739
0.8739 TO 0.8820
0.8920 TO 0.8901
0.8901 TO 0.8982
0.8982 TO 0.9083
0.9083 TO 0.9144

0.7929 TO 0.8010
0.8010 TO 0.8091
0.8091 TO 0.8172
0.8172 TO 0.8293
0.8293 TO 0.8324
0.8334 TO 0.8419
0.8419 TO 0.8498
0.8498 TO 0.8977
0.8977 TO 0.8659
0.8858 TO 0.8739
0.8739 TO 0.8820
0.8920 TO 0.8901
0.8901 TO 0.8982
0.8982 TO 0.9083
0.9063 TO 0.9144

0.7929 TO 0.0010
0.8010 TO 0.8091
0.8091 TO 0.8172
0.9172 TO 0.8203
0.8253 TO 0.8334
0.8334 TO 0.0415
0.8419 TO 0.8498
0.8496 TO 0.8977
0.8977 TO 0.8580
0.9008 TO 0.8739
0.9739 TO 0.8820
0.9920 TO 0.8901
0.8902 TO 0.8982
0.8992 TO 0.9083
0.9083 TO 0.9144

FREOUENCY FOR GENERATIONS 4 TO 403

F****N**FR*ENRAIOS*04TO 40

FREOCENC FOR GENRATIONS 04 TO 40
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TRIGA - PREEF. FLOOD CANISTER

FREQUENCY FOR GENERATIONS 304 TO 403
0.7929 TO 0.8010 *
0.8010 TO 0.9091 *
0.8091 TO 0.9172 *** *
0.8272 TO 0.0253 **
0.8253 TO 0.8334 ***
0.3334 TO 0.8415 ********
0.8415 TO 0.9496 ***
0.8496 TO S.8S77 ********
0.8577 TO S.65O ***S*S*
0.8858 TO 0.8739 * ***** ***
0.8739 TO 0.9820 **
0.8820 TO 0.89010 **
0.8900 TO 0.8982 **
0.8982 TO 0.9083
0.9083 TO 0.9144

0
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Figure 6.6.6-4 TRIGA Fuel Cluster Rods - Maximum Reactivity 11EV Case
PRIMARY NODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37)

NODULE CSAS25 KILL BE CALLED
TRIGA - PREF. FLOOD CANISTER
' ACCIDENT CONDITION CASK ARRAY - CASKS TOUCHING
* DA•MGED FUEL PAYLOAD - CA-NISTER FLOODED AT 0.9982 G/CM^3

'ROD GEOMETRY - DRY CASK HOST REACTIVE CONFIGURATION
'CASK CAVITY MODERATOR DENSITY TE-20 GM^3
'CASK EXTERIOR MODERATOR DENSITY 1E-20 GM^3

27GROUPNDF4 MOLT
'UNCANISTERED FUEL
U-235 1 0.0 1.46460-03 END
U-238 1 5.0 7.6111K-OS END
SR 1 5.0 3.714SE-S2 END
H 1 0.0 S.3147E-S2 END
'CLAD INCOLOY

NI 1 0.5 0.028516 END
FE 2 0.5 0.033820 END
CR 2 0.0 0.021151 END
C 2 0.0 0.000399 END
MN 2 0.0 0.001306 END
1 2 0.0 0.000022 END
5I 2 0.0 0.001703 END
CU 2 0.0 0.000560 END
AL 2 0.0 0.000266 END
TI 2 5.0 S.000150 END
'CASK INTERIOR MODERATOR MATERIAL

H20 3 1.SE-2S 293.0 END
'END FITTING FOR FUEL ELEMENT
SS304 4 0.4968 292.0 END
H20 4 1.SE-2S 293.0 END
'BASKET, AND CASK
SS304 5 1.0 292.0 END
'AL FUEL HOLDER
AEL 0 1.0 293.0 END
'LEAD SHIELD
90 7 1.0 203.0 END
'NEUTRON SHIELD
N20 9 1.0E-20 292.0 END
'CASK EXTERNAL MAhTERIAL
H20 9 l.0E-20 293.0 END
'MIXTURE (FUEL) FOR CANISTER
U-235 10 0.0 2.3773E-04 END
U-239 50 0.0 1.2354K-S5 END
SR 10 5.0 6.0293E-03 END
N I0 0.0 1.0250E-02 END
H20 10 DEN=S.6302 1.0 300.0 END
'CANISTER INTERNAL MODERATOR
H20 01 DEN=S.9982 1.0 293.0 END

'SECONDAtRY CASE CAVITY MATERIAL FOR MULTICELL CA•RD
N20 12 S.EE-20 293.0 END
END COMP
BUCKLEDCYL WHITE REFLECTED 0.0 07.015 END
1 0.6731 2 0.7112 3 0.90519 6 0.9021 12 0.0749 END DONE
TRIGA - PREP. FLOOD CANISTER
READ PABAAM TME-I70.0 GEN=403 NPO=1000 RUN-YES PLT-NO
TSA=2.0 END PAlPAN
READ GEOM
UNIT 1
COM= 'TRIGA FUEL (SMEARED)'
CYLINDER 50 5 3.9023 60.959 0.001
UNIT 0
COM='3.38 in Hidth / 0.29 in Thickness DIVIDER CENTER STACK (SEALED)'
CUIBOID 5 1 294.2672 0.7102 0.0 -74.29 -9.211

UNIT 6
COM-'3.38 in Hidth / 0.24 in Thickness DIVIDER OUTSIDE STACK (SEALED)'
CUBOID 5 1 294.2672 0.6096 0.0 +14.29 -6.255
UNIT 7
COM='SEALED CANISTER'
CYLINDER 11 1 3.9624 +60.96 0.0
HOLE 1 0.0 0.0 0.0

CYLINDER 5 1 4.1271 +63.50 -0.27
CYLINDER 3 1 4.1215 +74.29 -9.255
UNIT 10
COM-'TRIGA ELEMENTS IN Top of 3.39 in x 3.38 in OPENING (SEALED)'
CUBOID 3 1 2P4.2672 2P4.2672 +74.00 -9.255
HOLE 7 0.0 0.1397 0.0
UNIT 10
COM='TRIDA ELEMENTS IN Hotton of 3.39 in x 0.36 in OPENING (SEALED)'
CUBOID 3 0 2P4.2672 2P4.1672 +74.29 -8.255
ROLE 7 5.0 -0.0397 0.0
UNIT 02
COM- 'TRIGA ELEMENTS IN Bottom Right of 3.38 in n 3.38 in OPENING (SEALED)'
CUBOID 3 1 2P4.2072 2P4.2672 +74.29 -8.251
HOLE 7 +0.1397 -0.0397 0.0
UNIT 13
COM= 'TRIDA ELEMENTS IN Tsp Right of 3.36 is s 3.38 is OPENING (SEALED)'
CUB011 3 1 2P4.2672 2P4.2672 +74.29 -6.0055
HOLE 7 +0.1397 +0.1397 0.0
UNIT 04
1DM-='TRIDA ELEMENTS IN Horton Left no 3.36 in s 3.30 in OPENING (SEALED)'
CUBOID 3 1 2P4.2672 2P4.2672 +74.29 -9.255
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HOLE 7 -0.1397 -0.1397 0.0
UNIT 10
COM='TRIGA ELEMENTS SN Top Left of 3.38 in a 3.38 in OPENING (SEALED)'
CUBOID 3 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 -0.1397 +0.1397 0.0
UNIT 16
COM-'TRIGA BASKET 3.38 in a 3.38 in CENTER OPENING (SEALED)'
CUSOID 3 1 2P4.2672 2P4.2672 +74.29 -8.255
UNIT 20
CON- 'CENTER COLUM4N OF TNREE OPENINGS w! 0.28 in plate (SEALED)'
ARRAY 1 -4.2672 -12.5128 -8.255
REPLICATE 0 1 4R0.7112 2R0.0 1
UNIT 21
COM=-LEFT OUTSIDE COLUMN OF THU OPENINGS w! 0.12 In plate (SEALED)'
ARRAY 2 -4.2672 -8.8393 -9.255
REPLICATE 5 1 0.5 0.3048 280.3048 2R0.0 1

UNIT 22
COM='RIGHT OUTSIDE COLUMN OF THO OPENINGS w! 0.12 in plate (SEALED)'
ARRAY 3 -4.2672 -8.8392 -8.255
REPLICATE 5 1 0.3049 0.0 2R0.3048 2R0.0 1
UNIT 30
CON-='NAC-LHT TRIGA{ BASKET (SEALED)'
CYLINDER 3 1 17.1 ±74.29 -8.286
MOLE 20 0.0 0.0 0.0
MOLE 21 -9.2457 0.0 0.9

HOLE 22 +9.2457 0.0 0.0
CYLINDER 5 1 18.9103 +74.93 -8.890
CYLINDER 7 1 33.4645 +74.93 -8.890
CYLINDER 5 1 36.0198 +74.93 -8.890
CYLINDER 8 1 49.2227 +74.93 -8.990
CYLINDER 5 1 49.8221 +74.93 -8.890
CUBOID 9 1 4P49.8221 +74.93 -8.990

UNIT 41
COM=-TRIGA FUEL ELEMENT'
CYLINDER 1 1 0.8731 2P28.575
CYLINDER 3 1 0.7112 2P28.575
CYLINDER 4 1 0.7112 43.48 -32.04
UNIT 45
CON-='DIVIDER CENTER STACK'
CUBOID 5 1 2P4.1672 0.7112 0.0 43.49 -33.04
UNIT 48
CON-'DIVIDER OUTSIDE STACK'
CUBOID 5 1 2P4.2672 0.8098 0.0 43.48 -33.04
UMIT 410
CON-='TRIGA FUEL ELEMENTS IN AL TUBE, CENTERED'
CYLINDER 3 1 0.00519 43.48 -33.04
MOLE 41 0.0 0.0 0.0
CYLINDER 8 1 0.9525 43.48 -33.04

UNIT 411
CON- TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT'
CYLINDER 2 1 0.80518 43.48 -33.04
HOLE 41 0.0938 D.D 0.0
CYLINDER 6 3 0.9528 43.48 -33.D4
UNIT 412
COM-'TRIGA FUEL ELEMENTS IN AL TUBE, LEFT'
CYLINDER 2 1 0.90518 42.49 -33.04
HOLE 41 -0.0838 0.0 0.0
CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 413
CDM='TRIGA FUEL ELEMENTS IN AL TUBE, TOP'
CYLINDER 3 1 0.90518 43.49 -33.04
HOLE 41 0.0 0.0938 0.0
CYLINDER 6 1 0.0025 43.48 -33.04
UNIT 414
COM- 'TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM'
CYLINDER 3 1 D.80858 42.48 -33.04
HOLE 41 0.0 -0.0939 0.0
CYLINDER 8 1 0.9828 43.49 -23.04
UNIT 415
CON-='TRIGA FUEL ELEMENTS IN AL TUBE, TOP RIGHT'
CYLINDER 3 1 0.80519 43.49 -23.04
HOLE 41 0.0662 0.0662 0.0
CILINDER 6 1 0.9625 43.48 -33.04
UNIT 416
COM-'TRIGA FUEL ELEMENTS IN AL TUBE, TOP LEFT'

CYLINDER 3 1 0.80018 43.48 -33.04
MOLE 41 -0.0662 0.0662 0.0
CYLINDER 6 1 0.9525 43.49 -33.04
UNIT 417
CON- TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM RIGHT'

CYLINDER 3 1 0.80518 43.48 -33.04
MOLE 41 0.0662 -0.0662 0.0
CYLINDER 6 1 0.9525 43.48 -33.14
UNIT 418
COM-'THIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT'
CYLINDER 3 1 0.80518 43.48 -33.04
MOLE 81 -0.0662 -0.0662 0.1

CYLINDER 6 1 D.9525 43.48 -33.04

UNIT 420
COM-'AL TUBES HITH TRIGA FUEL, IN FUEL INDERT, CENTER OPENING'
CUBOID 3 1 4P4.1529 43.49 -33.04
HOLE 416 -2.9576 -2.8576 0
HOLE 413 -0.5525 -2.9576 0
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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 -2.6576
2.6576 -2.8576

-2.8576 -0.9525
-0.9525 -0.9525
0.9525 -0.9525
2.H576 -0.9525

-2.8576 0.9525
-0.9525 0.9525
0.9525 0.9525
2.8576 0.9525

-2.8576 2.0576
-0.9525 2.6576
0.9525 2.8576

0
0

0
0
0

HOLE 416 2.6576 2.6576 0
CUSOID 3 1 4P4.1529 43.40 -33.04
* CHECE 4.1 C**HO*****************
UNIT 421
CON-='AL TUHES WITH TRIGA FUEL, IN FUEL INSERT, HOTTON OPENI?
CUOHID 3 1 4P4.1529 42.46 -23.04
HOLE 415 -2.8576 -2.8576 0
HOLE 413 -0.6525 -2.6570 0
HOLE 413 0.9525 -2.6576 0
HOLE 416 2.6576 -2.6576 0
HOLE 411 -2.6576 -0.9525 0
HOLE 415 -0.6525 -0.9525 0
HOLE 416 0.9525 -0.9525 0
HOLE 412 2.6576 -0.9525 0
HOLE 411 -2.6576 0.9525 0
HOLE 417 -0.6525 0.9525 0
HOLE 416 0.9525 0.9525 0
HOLE 412 2.6576 0.9525 0
HOLE 417 -2.68576 2.6576 0
HOLE 414 -0.9525 2.6576 0
HOLE 414 0.9525 2.6576 0
HOLE 416 2.6576 2.9576 0
CUHOID 3 1 484.1529 43.46 -33.04

'CHECK 4.1 CM AH*OVE **************
UNIT 422
CON-'AL TUHES WITH TRIGA FUEL, IN FUEL INSERT, TOP OPENING'
CUHOID 3 1 4P4.1529 43.46 -33.04
HOLE 415 -2.6576 -2.6576 0
HOLE 413 -0.9525 -2.6576 0
HOLE 413 0.9525 -2.6576 0
HOLE 416 2.6576 -2.6576 0
HOLE 411 -2.6576 -0.9525 0
HOLE 415 -0.9525 -0.9525 0
HOLE 416 0.9525 -0.9525 0
HOLE 412 2.6576 -0.9525 0
HOLE 451 -2.8676 0.9525 8

HOLE 417 -0.9525 0.9525 0
HOLE 418 0.9525 0.9525 0
HOLE 412 2.0570 0.9525 0
HOLE 417 -2.8576 2.8576 0

HOLE 414 -0.9525 2.6576 0
HOLE 414 0.9525 2.6576 0
HOLE 416 2.5S76 2.6576 0
CUBOID 3 1 484.1529 43.46 -33.04

'CHECK 4.1 CN AH*****y **********
UNIT 423
CON- 'AL TUOES WITH TRIGA FUEL, IN FUEL INSERT, HOTTOM LEFTC
CUHOID 3 1 484.1529 43.48 -33.04
HOLE 415 -2.6576 -2.6576 0
SOLE 413 -1.952S -2.6576 0
HOLE 413 0.9020 -2.8S57 0
HOLE 410 2.6S76 -2.8576 0
HOLE 411 -2.6576 -0.9525 0
HOLE 415 -0.952S -0.9525 0
HOLE 416 0.9S25 -0.9S2S 0
HOLE 412 2.8576 -0.9S25 0
HOLE 411 -2.8576 0.9S25 0
HOLE 417 -0.9525 0.9525 0
HOLE 418 0.9S25 0.952S 8
HOLE 412 2.8576 0.9525 8
HOLE 417 -2.8S76 2.6576 8

HOLE 414 -0.9525 2.9576 0
HOLE 414 0.9525 2.8S76 0
HOLE 419 2.9576 2.9S76 0
CUHOID 3 1 484.1529 43.46 -33.04

'CHECK 4.1 CN AHB*E*****************~****
UNIT 424
CON= 'AL TUHES WITH TRIGA FUEL, IN FUEL INSERT, TOP LEFT OEPE
CUBOID 3 1 484.1529 43.46 -33.04
HOLE 410 -2.6576 -2.8S76 0
HOLE 413 -0.9525 -2.8576 0
HOLE 413 0.9525 -2.8576 0
HOLE 416 2.8576 -2.8576 0
HOLE 411 -2.6576 -0.9S2S 0
HOLE 415 -0.9525 -1.9525 0
HOLE 416 0.9529 -0.9515 0
HOLE 412 2.9576 -0.9525 0
HOLE 411 -2.6S76 0.9S25 0
HOLE 417 -0.9S25 0.9S3S 0
HOLE 410 0.9525 0.952S 0
HOLE 412 2.6S76 0.9525 0
HOLE 417 -2.6576 2.6576 0

40'

OPENING'

lING'
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HOLE 414 -0.9525 2.8576 0
HOLE 414 0.9525 2.8576 0
HOLE 418 2.8576 2.8576 0
CUB0I0 3 1 4P4.1529 43.48 -33.04
* CHECE 4.1 ON *********V********
UNIT 425
CO4= 'AL TUBES HITS TRIGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING'
CUBOID 3 1 484.1529 43.48 -33.04
HOLE 415 -2.8576 -2.8576 6

HOLE 413 -0.9525 -2.8576 0
HOLE 413 0.8525 -2.8576 0
HOLE 416 2.8576 -2.6578 0

HOLE 411 -2.8576 -0.9525 6

HOLE 415 -0.9525 -0.8525 0
HOLE 416 0.9525 -0.9525 0
HOLE 412 2.8576 -0.9625 0
HOLE 411 -2.8576 6.5525 6

HOLE 417 -0.9525 6.8525 6
HOLE 418 0.8526 6.8525 0
HOLE 412 2.8576 6.9525 0
HOLE 417 -2.8576 2.8576 0
HOLE 414 -6.9525 2.8576 0
HOLE 414 6.8525 2.8576
HOLE 418 2.8576 2.8576 0
CUBOID 3 1 4P4.1528 43.48 -33.04
* CNECK 4.1 OH ABOVE**************
UHIT 426
COM4='AI TUBES HITS TRIGA FUEL, IN FUEL IHSERT, TOP RIGHT OPEHIHG'
CUBOID 3 1 484.1529 43.48 -33.64
HOLE 415 -2.8576 -2.8576 0
HOLE 413 -0.9525 -2.8576 6

HOLE 413 0.9525 -2.8576 0
HOLE 416 2.8576 -2.8576 0
HOLE 411 -2.8576 -6.9525 6
HOLE 415 -6.8525 -0.8525 0
HOLE 415 0.8525 -0.8525 0
HOLE 412 2.8576 -0.95256
HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.8525 0.9525 0
HOLE 418 0.8525 0.8525 0
HOLE 412 2.8576 0.8525 0
HOLE 417 -2.8576 2.8576 6

BOLE 414 -0.8525 2.8576 0
HOLE 414 0.8525 2.8576 0
HOLE 418 2.8576 2.8576 0

0UB020 3 1 484.1528 43.46 -33.04

UNOIT 430
CON-'FUEL INSERT IN, CENTER OPENING'

CUBOID 3 2 4P4.2672 43.46 -33.04
UNIT 431
0OM='FUEL INSERT IN, BOTTOM OPENING'
CUBOID 3 1 484.2672 43.48 -33.04
HOLE 421 0.6 -0.1143 0.0
UNIT 432
0014-FUEL INSERT IN, TOP OPENING'
005000 3 1 4P4.2672 43.46 -33.04
HOLE 422 0.0 0.1143 0.0
UNIT 433
CON-='FUEL INSERT IN, BOTTOM LEFT OPEHING'
CUBOID 3 1 484.2672 43.48 -33.04
BOLE 423 -0.1143 -0.1143 0.6

UNIT 414
ION-='FUEL INSERT IN, TOP LEFT OPENING'
008000 3 1 484.2672 43.46 -33.04
BOLE 424 -0.1141 0.1143 0.6

UNIT 435
CON='FUEL INSERT IN, BOTOM RIGHT OPENING'

CUBOID 3 0 484.2672 43.48 -33.04
HOLE 425 0.1143 -0.1143 0.0
UNIT 436
COM= 'FUEL INSERT IN, TOP RIGHT OPENING'
CUBOID 3 1 4P4.2872 43.48 -33.04
BOLE 426 0.1143 0.1143 0.0

UNIT 440
ION-'CENTER COLUMN OF THREE OPENINGS'
ARRAY 41 -4.2672 -13.5128 -33.04
REPLICATE 5 1 4R0.7112 2R0.0 1
UNIT 441
ION-'LEFT OUTSIDE COLUOI OF TWO OPENIHGS'
ARRAy 42 -4.2672 -8.8392 -33.04
REPLICATE 5 1 0.0 0.3466 2R0.3408 2R0.0 1
UHOT 442
1OM-'RIGHT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAy 43 -4.2672 -8.8392 -33.04
REPLICATE 5 1 0.3408 0.0 2R0.3408 2R0.0 1
UNIT 450
ION- '96 TRIGA FUEL ELEMENTS IN EACB LHT BASEET'
CYLINDER 3 1 17.1500 43.485 -33.045
HOLE 440 0.0 0.0 0.0
HOLE 441 -9.2457 0.0 0.0
HOLE 442 +9.2457 0.0 0.0
CYLINDER 5 1 10.9103 43.465 -33.045
CYLINDER 7 1 33.4545 43.485 -33.045 0
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CYLINDER 5 1 36.5188 43.455 -33.045
CYLINDER 8 1 49.2227 43.485 -33.045
CYLINDER 5 1 49.8221 43.485 -33.045
CUBOID 9 1 4P49.8221 43.485 -33.045

UNIT 80
COM= 'SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 38.5188 2214.1351
CYLINDER 5 1 49.8221 2914.1351
CUBOID 9 1 4249.8221 2P14.1351
UNIT 81
COM4='SII4PLIFIED CASK BOTTOM STRUCTURE NAC-LMT'
CYLINDER 7 1 28.3525 223.81
CYLINDER 5 1 38.8188 +13.57 -12.7
CYLINDER 9 1 48.8221 +13.57 -12.7
CUBOID 9 1 4249.8221 13.97 -12.7
GLOBAL UNIT 82
COMa'STACK OF S BASKETS IN CASK'
ARRAY 20 -49.8221 -49.8221 -221.3
END GEOM
READ ARRAY
ARA=1 NUX=1 NUY=5 NUZ=1 FILL 10 5 18 5 11 END FILL
ANA=2 NUX=I NUY=3 NUS=1 FILL 13 8 12 END FILL
ANA=3 NUX=1 NUY=3 NUZ=I FILL 15 8 14 END FILL
AR•A=41 NUX=1 NUY=5 NUIZ=1 FILL 432 45 430 45 431 END FILL
ARA=42 NUX=1 NUY=3 NUZ=1 FILL 438 48 435 END FILL
ARA=43 NUX=1 NUY=3 NUS=1 FILL 434 48 433 END FILL
AR•A=20 NUX=1 NUY=1 NUZ=7 FILL 81 30 3R450 30 80 END FILL
END ARRAy
READ BOUNDS ALL=MIR END BOUNDS
REAID START XSM=-17 XSP=I7 YSM=-17 YSP=17 ZS)4=-210 11P=200 END START

READ PLOT
TTL= 'X-Y PLOT OF CASK (CANISTER ELEVATION)'
SCR=YES PIC=l4AT LPI=10
UAX=I.G0 VON--S.G0 NAX=800
XUL=-50.0 YUL=50.0 ZUL=145.352
XLR=50.S YLR=-S0.0 ZLR=149.352 END
TTL= 'X-Y PLOT OF BASKET (CALNISTER ELEVATION)
SCR=YES PIC=MAT LPI=1I0
UAX=1.0 VDN=-1.0 NA•X=800
XUL=-I7.2 YUL=17.2 ZUL=149.352
XLR=17.2 YLR=-17.2 ZLR=149.352 END
TTL= 'X-Y PLOT OF BASKET (CAVITY MID PLANE)
SCR=YES PIC=I4AT LPI=10
UA-XI. 0 VDN.=-1 . 0 N11=800
XUL=-17.l YUL=17.2 ZUL=0.0
XLR=17.2 YLR=-I7.2 ZLR=S.0 END
TTL= 'X-Y PLOT OF CENTER UPENING (CANISTER ELEVATION)'
SCR=YES PIC=MAY LPI=10
UAR=1.S VDN=-1.G N481=800
XUL=-7.S YUL=7.0 IUL=149.352
XLR=7.0 YLR=-7.0 ILR=149.352 END
TTL= 'X-Y PLOT OP PERIPHERAL OPENING (CANISTER ELEVATION)
SCR=YES PIC=MAT LPI=1I0
UAX=1.0 VDN=-1.0 N4X=800
XUL=-7.G YUL1I6.G ZUL=149.352
RLR=7.0 YLR=4.I ZLR=149.352 END
TTL='Y-l PLOT OF BASKET (CENTER OF FUEL ELEMENTS,CARISTER ELEVATION)'
SCR=YEI PIG-MAT LPI=10
VAX=1.G WDN=-1I. NA11=80O
XUL=2.12 YUL=-14.0 ZUL=188.69
XLR=2.12 YLR=-4.S SLR=112.014 END
TTL= 'Y-I PLOT OP BASKET (CASK)'
SCR=YES PIC=MAT LPI=I0
VAX=1.0 WDN=-1.0 NAX=800
RUL=2.12 YUL=-51 ZUL=220.G
XLR=2.12 YLR=+51 ZLR=-221.0
END PLOT
END DATA

* ** * PROBLEM PAR•AMETERS***

LIB 17GROUPNDF4 LIBRARy
MLXX 12 MIXTURES
MSC 29 COMPOSITION SPECIFICATIONS
SIN S MA•TERIAL SONES
GE MULTIREGIO0N GEOMETRY
MORE S 0/il DO NOT BEAD/BEAU OPTIONAL PARA•METER DATA

MBLN 0 FUEL SOLUTIONS

**** PROBLEM COMPOSITION DESCRIPTION * ***

SC 0-235 STANDARD COMPOSITION
MX 1 MIXTURE NO.
DEN 1.4648E-03 ATOMIC DENSITY
ROTB 1.0000 TNEORETICAL DENSITY
EEL 1 NO. ELEMENTS
TOP 1 0/1 MIXTURE/COMPOUND

92235 1.SG ATOM/MOLECULE
END

SC U-238 S TANDAR•D COMPOSITION
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ME
DEN
ROTH
NEL
'CF

END

1 MIXTURE NO.
7.6111E-05 ATOMIC DENSITY

1.0000 TNEORETICAL DENSITY
1 NO. ELEMENTS
1 0/I MIXTURE/COMPOUND

92238 1.00 ATOM/MOLECULE

SC SR STANDARD COMPOSITION
MX 1 MIXTURE NO.
DEN 3.7145E-02 ATOMIC DENSITY
ROTH 6.4900 THEORETICAL DENSITy
NEL 1 HO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

40000 1.00 ATOM/MOLECULE

END

SC H STANDARD COMPOSITION
ME 1 MIXTURE NO.
DEN 6.3147E-02 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 5/1 MIXTURE/COMPOUND

1001 1.00 ATOM/MOLECULE

'CLAD INCOLOY
END

SC NI STANDARD COMPOSITION

ME 2 MIXTURE NO.
DEN 2.H516E-02 ATOMIC DENSITY
ROTH 8.9000 THEORETICAL DENSITY

NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

28000 1.00 ATOM/MOLECULE

END

IC FE STANDARD COMPOSITION

ME 2 MIXTURE NO.
DEN 3.1820E-02 ATOMIC DENSITY
ROTH 7.8600 THEORETICAL DENSITY
MEL 1 HO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

26000 1.00 ATOM/MOLECULE

END

SC CR STANDARD COMPOSITION
ME 2 MIXTURE HO.
DEN 2.1151E-Il ATOMIC DENSITY
ROTH 1.2000 THEORETICAL DENSITY

MEL 1 HO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

24000 1.00 ATOM/MOLECULE

END

SC C STANDARD COMPOSITION
ME 2 MIXTURE HO.
DEN 3.9955E-04 ATOMIC DENSITY
ROTH 2.1000 THEORETICAL DENSITY
MEL 1 NO. ELEMENTS
ICP 1 5/1 MIXTURE/COMPOUND

6012 1.00 ATOM/MOLECULE

END

SC MN STANDARD COMPOSITION

ME 2 MIXTURE NO.
DEN 1.3060E-03 ATOMIC DENSITY
ROTH 7.2000 THEORETICAL DENSITY

MEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

25050 1.00 ATOM/MOLECULE

END

SC S STANDARD COMPOSITION

ME 2 MIXTURE ND.
DEN 2.2100E-0S ATOMIC DENSITY
ROTH 1.0700 THEORETICAL DENSITY
MEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

16000 1.00 ATOM/MOLECULE

END

SC SI STANDARD COMPOSITION
ME 2 MIXTURE NO.
DEN 1.7135E-03 ATOMIC DENSITY
ROTH 2.1100 THEORETICAL DENSITY

MEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/CONSOUND

14111 1,00 ATOM/MOLECULE

END

SC CU STANDARD COMPOSITION
ME 2 MIXTURE NO.
DEN S.6000E-04 ATOMIC DENSITY
ROTH 8.9200 THEORETICAL DENSITY
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NIL
SCP

END

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

29000 1.00 ATOM/MOLECULE

SC AL STANDARD CUMPUSITIUN
MEX 2 MIXTURE NO.
DEN 2.6050E-04 ATOMIC DENSITY
ROTH 2.7020 THEORETICAL DENSITY
NEL S NO. ELEMENTS
SOP 1 0/1 MIXTURE/COMPOUrND

13027 1.00 ATOM/MOLECULE
END

SC TI STALNDARD COMPOSITION
ME 2 MIXTURE NO.
DEN 1.5000E-04 ATOMIC DENSITY
ROTH 4.5000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
TOP 1 0/1 MIXTURE/COMPOUND

22000 1.00 ATOM/MOLECULE

'CASK INTERIOR MODERATOR MATERIAL
END

SC N20 STANDARD COMPOSITION
ME 3 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 291.0 DE0 KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

'END FITTING POE FUEL ELEMENT
END

SC 51304 STANDARD COMPOSITION
MIX 4 MIXTURE NO.
VF 0.4968 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NEC 4 NO. ELEMENTS
IOP 0 0/I MIXTURE/COMPOUND

TEMP 293.0 DEC KELVIN
24304 19.000 NT%
25000 2.000 HT%
28304 09.500 HT%
28304 9.500 WT%

END

SC N20 STANqDARD COMPOSITION
ME 4 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
EEL 2 NO. ELEMENTS
SOP 1 0/1 MIXTURE/COMPOUND
TEMP 193.0 DEG RELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

'BASKET, AND CASE
END

SC 51304 STA•NDARD COMPOSITION
ME 5 MIXTURE NO.
VF 1.0000 VOLUMIE FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND

TEMP 293.0 DEC KELVIN
24204 19.000 WT%
20051 2.000 WTO
26104 69.500 WTO

29304 0.500 WT%

'AL FUEL HOLDER
END

SC AL STANDARD COMPOSITION
MX 6 MIXTURE NO.
VP 1.0000 VOLUNE FRACTION
ROTH 2.7020 THEORETICAL DENSITY
EEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 203.0 DEC KELVIN

13027 1.00 ATOM/MOLECULE

'LEAD SHIELD
END

SC PB STANDARD COMPOSITION
ME 7 MIXTURE ND.
VP 1.0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
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NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DE0 KELVIN

82000 1.00 ATOM/MOLECULE

'NEUTRON SHIELD
END

SC N20 STANDARD COMPOSITION
MX 8 MIXTURE NO.
VP 0.0000 VOLUME FRACTION
ROTS 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MSXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

'CASE EXTERNAL MATERIAL
END

SC N2
MX
VP
ROTH
NEL
ICP
TEMP

20 STANDARD COMPOSITION
9 MIXTURE NO.

0.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/I MIXTURE/COMPOUND

293.0 DEC KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

'MIXTURE (FUEL) FOR CANISTER
END

SC U-235 STANDARD COMPOSITION
MX 10 MIXTURE NO.
DEN 2.3773E-04 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
MEL 1 NO. ELEMENTS
ICP 1 5/1 MIXTURE/COMPOUND

92235 1.00 ATOM/MOLECULE
END

SC U-238 STANDARD COMPOSITION
MX 10 MIXTURE NO.
DEN 1.2354E-05 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL 1 ND. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92229 1.2O0 ATOM/MOLECULE

END

SC ZR STANDARD COMPOSITION
MX 10 MIXTURE HO.
DEN 6.0293E-03 ATOMIC DENSITY
ROTH 6.4900 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

40000 1.00 ATOM/MOLECULE

END

SC N STANDARD COMPOSITION
MX 10 MIXTURE NO.
DEN 1.0250E-02 ATOMIC DENSITY
ROTH 1. O000 THEORETICAL DENSITY
NEL 1 ND. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

1001 1.00 ATOM/MOLECULE

END

SC 1120 STANDARD COMPOSITION
MX 10 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.8362 SPECIFIED DENSOTY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 200.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
9016 1.00 ATOM/MOLECULE

'CANISTER INTERNAL MODERATOR
END

SC H20 STANDARD COMPOSITION
MX 11 MIXTURE HO.
VP 1.0000 VOLUME FRACTION
ROTH 0.9982 SPECIFIED DENSITY
MEL 2 NO. ELEMENTS
ICP 1 5/1 MIXTURE/COMFOUND
TEMP 291.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

'SECONDARY CASK CAVITY MATERIAL FOR MULTICELL CARD
END
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SC P20
ME
VF
ROTH
NEL
SOP
TEMP

END

STALNDARD COMPOSITION
12 MIXTURE NO.

0.0000 VOLUM4E FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DES KELVIN
1001 2.00 ATOMS/MOLECULE
8018 1.0O0 ATOM/MOLECULE

* *** PROBLEM GEOMETRY * **

CS RUCKLEDCYL COORDINATE SYSTEM
BR MNITE RIGHT BOUND/RRY
BL REFLECTED LEFT BOUNDARY
ORGN 0.00 CM LEFT BOUNDARY LOCATION
DT 57.15 CM BUCKLING PRIORT

DZ 0.00 CM SUCKLING DEPTH
END

ZONE NUMBER 1
MMZ 1 MIXTURE NO.
RE 0.87 CM RIGHT BOUNDARY LOCATION
XMOD EXTERN•AL MODERATOR INDEX

ZONE NUMBER 2
MOM 2 MIXTURE NO.
RE 0.71 CM RIGHT BOUNDARY LOCATION
XMOD EXTERNAL MODERATOR INDEX

ZONE NUMBER 3
MOM 3 MIXTURE NO.
ES 0.81 CM RIGNT BOUNDARY LOCATION
XMOD BXTERNAL MODERATOR INDEX

ZONE NUMBER 4
MOM 6 MIXTURE NO.
RI 0.95 CM RIGHT BOUNDARY LOCATION
584OD EXTERNAL MODERATOR INDEX

ZONE NU/MBER S
MOM 12 MIXTURE NO.
EZ 1.07 CM RIGNT BOUNDARY LOCATION
584OD EXTERNAL MODERATOR INDEX

***** ~PROGRAM VERIFICATION INFORMATION***

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

***PROGRAM: 000009 * *•

*** CREATION DATE: 03/08/90 **

***** VOLUME: Eng***

***** LIBRARY: M:\SCALE43\WINNT\EXE***

*** PRODUCTION CODE: KENOVA***

***** VERSION: 3.1 * *

***** JOBNAME: SCALE-PC***

*** DATE OF EXECUTION: 11/12/07 ~*****
*** TIME OF EXECUTION: 12:28:27 * *

0
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****************************************************************************
*** ****** ~~NUMERIC PARAMAETERS *** *

**TME MAXIMUM PROBLEM TIME (MNC) 170.00**

**TBA TIME PER GENERATION (MIN) 2.00**

l* EN NUMBER OF GENERATIONS 4031*

**NPG NUMBER PER GENERATION 1000 *

**NIX NUMBER OF GENERATIONS TO BE SKIPPED 3 *

**BEG BEGINNING GENERATION RNSMER 1 ***

** RES GENERATIONS BETMEEN CHECKPOINTS 0 *

**XSD NUMBER OF EXTRA 1-D CROSS SECTIONS 1**

**NBK NEUTRON BARE SIDE 1025**

* ** XNB EXTRA POSITIONS IN NEUTRON BARK S *

**NFB FISSION BARR SIDE 1000 *

**XFB EXTRA POSITIONS IN FISSION BARK S *

K* TA DEFAULT VALUE OF WEIGNT AVERAGE 0.5500**

K* TH WEIGBT NIGN FOR SPLITTING 3.000S**

R* TL WEIGHT LOB FOR RUSSIARN ROULETTE S.333 **

E* ND STARTING RANDOM NUMBER BBS27105S01 *

MR*NB NUMBER OF D.A. BLOCKS ON UNIT 8 2500

**NLS LENGTH OF D.A. BLOCKS ON UMIT 8 512 *

**ADJ MODE OF CALCULATION FORMAhRD**

**INPUT DATA MRITTEN ON RESTART UNIT NO**

* ** BINA•RY DATA INTERFACE YES ** *0
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**TRIGA - PREP. FLOOD CA2NISTER * **

*************************************************************************

** *** LOGICALL PALRAMTERS * *** **

RON

FLX

SMUD

CEU

MRH

CNN

NHL

AXl

XSI

NtAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX E-EFF BY UNIT NUMBER

COMPUTE COFACTOR X-EFF BY UNIT NUMBER

PRINT FIBS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX E-EFF BY SOLE NUMBER

COMPUTE COPACTOR K-EPF ST BOLE NUMBER

PRINT PIES PROD MATRIX ST SOLE NUM•BER

COLLECT MATRIX BY HIGHEST SOLE LEVEL

PRINT AhLL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-U MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES 8 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

PLT

FUN

NUB

SEP

CKF

FMp

SEA

CRA

FllA

SAL

FAN

GAS

FAX

PWT

PGM

BUG

TEE

PLOT PICTURE MAP(S) NO *

COMPUTE FISSION DENSITIES NO **

COMPUTE MU-BAN & AVG FISSION GROUP YES * **

COMPUTE MATRIX K-EFF BY UNIT LOCATION NO ** *

COMPUTE COPACTOR E-EFF BY UNIT LOCATION NO * **

PRINT FOSS PROD MATRIX BY UMIT LOCATION NO **

COMPUTE MATRIX E-EFF BY ARRAY NUMBER NO ** *

COMPUTE COFACTOR K-EFF BY ARRAy NUMBER NO **

PRINT FISS PROS MATRIX BY ARRAY NUMBER NO ** *

COLLECT MATRIX BY SOONEST 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 ***

**************************************************************************

pALRAMETER INPUT COMPLETED

I.... IO'S MERE USED READING THE PARAMETER DATA ....

TRIGA - PREP. FLOOD CANISTER

MIXING TABLE

NUMBER OF SCATTERING AINGLES = 2
CROSS SECTION MESSAGE TNRESHOLD =3.0E-G5

MIXTURE=
NUCLIDE
I00101

08/12/9 4
1040000

08/12/94

1092231
08/12/94

1092228
08/12/94

MIXTURE =
NUCLIDE
2006012

08/12/94
2013027

08/12/94
2014000

08/12/94
2101600

08/12/94
2022000

08/12/94
2114000

08/12/94
2015055

08/12/94
202E000

08/12/94
2028000

08/12/94
1029000

08/12/94

MIXTURE -

ATOM-DENS.
6.31470E-l2

3.71450E-02

1.46460EG-03

2
ATOM-DENS.

3. 99000E-04

2.66000IE-04

1.70300SE-03

2. 20000E-05

1.50000OE-04

2.11510SE-O2

1.30600IE-03

3.38200SE-O2

2.85160E-02

5.860100-04

DENSITY (0/CC)
SWIT. FRAC.

1.66819SE-02

8.88318EE-0l

9.O2502E-02

4 .75004E-03

DENSITY (G/CC)

WGT. FRAC.
9.89820E-04

1.4 8372E-03

9.89873E-03

1.45825E-04

1.48470E-03

2. 27351E-01

1.48325E-02

3.90441E-01

3. 459E4E-01

7.42031E-03

= 6.3339
SA ANT

1001 1.0077

40000 91.2198

91135 235.0441

92218 238.0510

= 8.0325
ZA

13027

14000

16000

22000

24000

25055

26E000

20100

29000

ANT
12.0001

26.9818

28 .05853

32.0634

4 7.8793

51.9957

54.9379

55. 84 47

58.6872

64.0966

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/T5RM1002

SIRCONIUM ENDP/B-IV MAT 7141

URAONOUM-235 ENDF!B-IV MAT 1281

URAONIUM-238 ENDF/B-OV MAT 1181

NUCLIDE TITLE
CARBON-il ENDF/B-TV MAT 1274/THRM1I065

AL-27 1193 218 OP 040375 (5)

SILICON ENDF/B-IV MAT 1194

SULFUR LENDL MAT 7020

TITANIUM ENDF/B-IV MAT 1286

CR 1181 218NGF WT I/0 P-3 293K SIGF=5+4 RE(042375)

M4ANGANESE-55 ENDF/B-IV MAT 1197

IRON ENOF/8-IV MAT 1192

NI 1190 1185GF WT 1/P P-3 293K SIGP=5+4 RE(042375)

COFFER FNDF/B-IV MAT 1295

UPDATED

UFDATED

UPDATED

UPDATED

UPDATED

UPDATED

OPDATED0

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

DENSITY(G/CC) = 0.99817E-20
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NUCLIDE
3001001

08/12/94
3008016

00/02/94

MIXTURE =
NUOLI DR
4001001

08/12/ 94
4008006

0 8/12/94
4024304

00/12/94
4020055

08/02/ 94
4026304

08/12/ 94
4020304

08/12/ 94

MIXTURE =
NUCLIDE
00242044

08/12/94
0025055

08/12/94
0028304

08/12/94
5028304

08/12/84

MIXTURE =
NUCLIDE
8013027

08/12/94

MIXTURE =
NUCLIDE
7082000

08/12/94

MIXTURE =
NUCLIDE
8001001

08/22/94
8008018

08/22/94

MIXTURE =
NUCLIDE
9001001

08/12/94
9008018

08/22/94

MIXTURE =
NUCLIDE

10002001
00/12/94

10008016
00/12/94

10040000
09/12/94

20092235
08/12/94

10092238
08/32/ 94

MIXTURE=
NUCLIDE

11002001
09/12/94

11008016
08/12/9 4

MIXTURE =
NUCLIDE

12002001
08/12/984

12008028
08/12/9 4

ATOM-DENS.
6. 67692E-22

3. 33846ER-2

ATOM-DENS.
6. 67692E-22

3. 3384 6E-22

0. 65852E-03

8. 62609E-04

2. 94890E-02

3.803064E-03

5
ATOM-DENS.
2. 74296E-02

1. 73633E-03

0. 93579R-02

7. 72070E-03

NGT. ERAC.
1.I11927E-01

8. 88073E-01

DENSITY 0/CC)
HOT. FOAC.

2. 83943E-22

2. 25293E-21

1.90000GE-Ol

1. 99989E-02

6.9500OOE-01

9.50001TE-O2

TA ANT
1001 2.0077

8016 22.9904

= 3.9347
IA

1001

0016

24000

25050

26000

28000

7
ANT
21.0077

[0.9904

[1.9957

[4.9379

[0.8447

[6..8872

ANT
[1.9907

[4.0379

[5. 8447

[8.8872

DRNSTTY)G/CC) = 7.9200
NOT. ERAC. TA

1.90000E-01 24000

1.99999E-02 250055

6.95000E-01 26000

9.50OO1E-02 28000

8 DENSTTY)G/CC) = 2.7020
ATOM-DENS. NOT. ERAC. IA ANT

6.03066E-02 1.OOOTOE+00 13027 26.9818

7 DENSITYCG/CC) = 11.344
ATOM-DENS. NUT. ERAC. ZA AWT

3.29690E-02 1.OOOOOE+00 82000 207.2100

NUCLIDE TITLE
HYDROGEN ENDE/S-TV MAT 1269/THRUIOO2

OXYGEN-16 RUDE/S-IV MAT 1278

NUCLIDE TITLE
HYDROGEN RUDE/S-TV MAT 1269/THRNIOO2

OXYGEN-i6 RNDF/S-TV NAT 1276

OR 1191 WT 00-304 (1/EST) P-3 293K SP=5+4 (42370)'

MNGANOAESE-55 EUDE/B-IV NAT 1197

FE 1192 NT 00-204(1/ROT) P-3 293K 00=0+4 (42370)'

NT 1190 NT 00-304 (1/ROT) P-3 293K 08=0+4 (42370)'

NUCLIDE TITLE
OR 1101 NT 02-204(1/ROT) P-3 293K 00=0+4 (42370)'

MANGANESE-O5 RUDE/S-TV MAT 2197

FE 2192 NT 00-304 (1/EST) 8-3 293K 00=5±4 (42370)'

UT 1190 WT 00-304 (1/ROT) 8-3 293K 08=0+4 (42370)'

NUCLIDE TITLE
AL-27 2293 218 OP 040270()0

NUCLIDE TITLE
PB 1288 218NGP 042370 P-3 293K

NUCLIDE TITLE
HYDROGEN EUDE/B-TV MAT 1269/TURM1002

OXYGEN-16 RUDF/S-TV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDE/S-TV MAT 1269/THRN1002

OXYGEN-16 RUDE/S-TV MAT 1276

NUCLIDE TITLE
HYDROGEN RUDE/B-TV MAT 1269/THRMI002

OXYGEN-16 RUDE/S-TV MAT 1276

ZIRCONIUM RUDE/S-TV MAT 7141

URANI2UM-235 RUDE/N-TV MAT 1261

URANITUM-238 RUDE/S-TV MAT 1262

NUCLIDE TITLE
HYDROGEN RUDE/H-TV MAT 1269/THRMl002

OXYGEN-16 RUDE/B-TV MAT 1276

NUCLIDE TITLE
HYDROGEN RUDE/B-TV MAT 1269/TNRM1002

OXYGEN-16 RUDE/B-TV 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

8
ATOM-DENS.

6. 67692E-22

3. 33946E-22

9
ATOM-DENS.

6.676926-22

3. 33946E-22

I00
ATOM-DENS.

6. 61031E-02

2. 79665E-02

8.02930GE-O3

2. 37730E-04

1.23540SE-SO

1I
ATOM-DENS.

6. 67692R-02

3. 33846E-02

12
ATOM-DENS.

6. 67692E-22

3. 33846ER-T2

DENSITY (0/00)
NGT. ERAC.

1. 1192 7E-01

8. 88073E-01

DENSITY()G/CC)

NOT. ERAC.
1.11927E-01

8.808073E-01

DENSITY()G/CC)
NOT. ERAC.

0.04016ER-G2

3.903246-01

4.89685E-01

4 .97705E-02

2.61949E-03

DENSITY (G/00)

NOT. ERAC.
I.I1927E-01

8. 98074E-G1

DENSITY (0/00)
NOT. ERAC.

1.I21927E-01

8.988073E-01

= 0.99817E-20
TA ANT

1002 1.0077

8016 15.9904

= 0.99817E-20
TA ANT

1001 2.0077

9016 15.9904

= 1.8643
TA ANT

2001 1.0077

9016 15.9904

42000 91.2196

92230 230.0442

92238 238.0010

= 0.99817
TA ANT

1001 1.0077

9026 15.9904

- 0.99817E-20
TA ANT

2001 1.0077

8026 15.9904

2001002
3001002
40012021
8001002
9002002

10001002
12002002
220010002

20060122
3006026

HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
CARBON-12
OXYGEN-16

ENDE/B-IV MAT 1269/TURMI2002
RUDE/S-TV MA•T 1269/TNRM1002
EUDE/B-IV MAT 1269/TURMI002
RUDE/S-TV MAT 1269/TURN1002
RUDE/S-TV MAT 1269/THRM1002
RUDE/S-TV M4AT 1269/THRM1002
ENDE/B-TV MAT 1269/TNR241002
ENDE/B-TV MAT 1269/THRMTOO2
RUDE/B-TV MAT 1274/TH8M1065
RUDE/B-TV MAT 1276

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/22/94
UPDATED 08/12/94
UPDATED 00/22/94
UPDATED 08/22/94
UPDATED 08/22/94
UPDATED 28/22/94
UPDATED 28/22/94
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4008016
8008016
9008016

00008016
11008010
12008016

2013 027
6013027
2014000
2016000
2022000
2024000
4024304
0024304
20250000
4021010
5025066
2026000
4026304
0026104
2028000
4028304
0028304
2028000
1040000

10040000
7082000
1092230

20092230
1092238

10082230

OXYGEN-16 ENDF/B-IV NAT 1270
OXYGEN-16 ENDF/8-IV MAT 1276
OXYGEN-16 ENDF/8-IV MAT 1276
OXYGEN-16 ENDF/8-IV MAT 0276
OXYGEN-16 ENDF/B-0V NAT 1276
OXYGEN-16 ONDF/8-IV MAT 1276

AL-27 1103 210 Op 040375 (5)
AL-27 1103 218 Op 0423705(5)

SILICON ENDF/8-0V MAT 1194
SULFUR LENDL MAT 7020

TITANIUM ENDF/B-SV MAT 1286
CR 1191 21ONOP NT 1/E 2-3 293E 0102=5+4 RE)042375)
CR 1191 NT 10-304 (1/SOT) P-3 203K SP=5+4 (42370)
CR 1191 NT 00-304(1/ESOT) P-3 293K 02=0+4 (42370)

MRO4GAO45SE-55 ENDF/8-0V MAT 1197
MANOGANOSE-55 ENDF/8-IV NAT 1197
MANGANESE-SO ENDF/8-IV NAT 1197
IRON ENDF/8-IV NAT 1193

FE 1192 NT 00-304 (I/ST) 2-3 293K 02-0+4 (42370)
FE 1192 NT 00-304 (1/KIT) P-3 293K S2=5+4 (42370)'
NI 1190 218NOP NT 1/E 2-3 293K S1GP=5+4 RE)042375)
NI 1190 NT 00-304 (1/EST) 2-3 293K 02=5+4 (42379)'
NO 1190 NT 00-304(1/KIT) 2-3 293K 02=5+4 (42370)'

COPPER ENDF/B-IV NAT 1295
ZIRCONIUM4 ENDF/B-fV NAT 7141
ZIRCONIUM ENDF/B-IV NAT 7141

P8 1268 218N02 042370 P-I 2930
URANOIUM4-235 ENDF/B-IV NAT 1201
URANOUM4-335 ONDF/8-IV NAT 1281
URANOIUM4-238 ENDF/B-SV NAT 1262
URANIUO4-238 ENDF/S-IV NAT 1262

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 88/12/94
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED 06/12/94
UPDATED 08/12/64
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 08/13/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 88/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

0
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** TRIGA - FREE. FLOOD CANISTER**

*** ~ ** ** *****ADDITIONAL INFORMIATION ****

**NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. 0F SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON IN TNE NEUTRON SANK

ENTRIES/NEUTRON IN TNE FISSION SANK

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

+X BOUNDARY CONDITION

+Y BOUNDARY CONDITION

+1 BOUNDARY CONDITION

27 USE LATTICE GEOMETRY

1 GLOBAL ARRAY NUMBER

2 NUMBER OF UNITS IN INK GLOBAL X DIR.

26 NUMBER OF UNITS IN INK GLOBAL Y DIR.

19 NUMBER OF UNITS IN TNE GLOBAL S DIR.

11 USE A GLOBAL REFLECTOR

S

91

B7

150

43

AIR

MIR

AIR

USE NESTED BOLES

NUMBER OF BOLES

MAXIMUM BOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

YES

20

YES

YES

140

YES

7

2

BIB

BIB

MIR

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION
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** ARRAy UNITS SN UNITS IN UNITS SN NESTING **

** NUMBER X DIR. Y DIR. I DIR. LEVEL *

** 5 1 5 1 2 *

** 2 i 3 I 2 *

** 3 1 3 1 2 *

lID0 LOBAL 5 1 7 i **

** 41 1 5 1 2 **

** 42 1 3 1 2 *

** 43 1 3 1 2 **

S.... ID'S MERE USED LOADING TEE DATA ....

0
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MEDIA BIAS
NUM IDREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN TRIO PROBLEM

... UNIT 1

TRIGA FUEL (SMEARED)

1 CYLINDER 10 1 RADIUS = 3.9623 +1 = 60.959 -Z = 1.00000E-03 CENTERLINE IS AT X 0. 00000 Y = 0.00000

. .. UNIT 5 - -

3.18 IN WIDTH / 0.28 IN THICKNESS DIVIDER CENTER STACK (SEARED)

1 CUBOID 5 1 +X = 4.2672 -X = -4.2672 +Y

UNIT

1.18 IN WIDTH / 6.24 IN THICKNESS DIVIDES OUTSIDE STACE (SEALED)

1 CUBOID 5 1 +X =4.2672 -x = -4.2672 +Y

0.71120 -Y = 0.00000 -+5 = 74.290 -I = -8.2550

6

0.60960 -Y = 6.00000 +0 74.290 -Z = -0.2550

UNIT

SEALED CANISTER

1 CYLINDER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

TRIGA ELEMENTS IN

1 CUBOID

HOLE NUMBER

TRIGA ELEMENTS IN

1 CUBOID

ROLE NUMBER

11 1 RADIUS

1 AT X

5 1 RADIUS

3 1 RADIUS

3.9624

0. 006000

4.1275

4.1275

+1

Y

+Z

+Z

60. 960

0.00000

63.500

74.290

-I

-Z

-Z

0.0O0000

0.010000

-1.2700

-9.2550

CENTERLINE IS AT X

IS UNIT NUMBER 1

CENTERLINE II AT X =

CENTERLINE IS AT X =

0.00O000

0.00000

0.00000

Y0 0.00O000

Y = 0.00000

Y = 0.00010

UNIT 10 ...

TOP OF 3.39 IN X 3.36 IN OPENING (SEALED)

3 1 +X = 4.1672 -X = -4.2672

2 AT X =0.00000 Y =0.13970

+Y = 4.2672 -Y = -4.2672

Z= 0.00000 IS UNIT NUMBER

+Z = 74.290 -Z = -8.2550

UNIT 11

BOTTOM OF

31

3

3.36 IN X 3.39 IN OPENING (SEALED)

+X= 4.2672 -X = -4.2672

AT X = 0.00000 Y =-0.13570

+Y = 4.2672 -Y = -4.2672

Z= 0.00000 IS UNIT NUMBER

+0 = 74.290 -Z - -8.2550
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TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA SlAG
NUN IDREGION

. .. UNIT 12 . .

TRIGA ELEMENTS IN BOTTOM RIGHT OF 3.36 IN X 3.36 IN OPENING (SEALED)

S CBOID 3 1 +iX = 4.2172 -x= -4.2672 +Y- = 4.2672

HOLE NUMBER 4 AT X = 0.13970 Y -- 0.13970 1 - 0.00000

-Y - -4.2672 +Z -

IS UNIT NUMBHER 7

74.295 -1 - -8.2550

. .. UNIT 13 . . .

TRIGA ELEMENTS IN TOP RIGHT OF 3.38 IN X 3.36 IN OPENING (SEALED)

1 CUHOID 3 5 +X =4.2672 -X = -4.2672 +iY = 4.2672 -Y = -4.2672 +Z 74.290

HOLE NUMBHER 5 AT X = 1.13970 Y = 0.13970 Z = 0.00000 IS UNIT NUMBER 7

-Z - -6.2550

. .. UNIT 14 . . .

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.26 IN X 3.38 IN OPENING (SEALED)

1 CUBOID 3 1 +X = 4.2672 -X = -4.2672 +F 4.2672

HOLE NGI4HER 6 AT X =-0.13970 T =--.13970 1 - 0.00000

-Y = -4.2672 +Z = 74.290

IS UNIT NUMBHER 7

-z = -6.2550

TRIGA ELEMENTS IN TOP LEFT OF 3.38 IN X 3.36 IN

1 CUBO1D 3 1 +1 = 4.2672

HOLE NUMBSER 7 AT X =-0.13970

. .. UNIT 15 . . .

OPENING (SEALED)

-X = -4.2672 +Y = 4.2672

F 0.13970 Z - 0.00000

-Y =-4.2672 +Z - 74.290

IS UNIT NUMBER 7

-z = -8.2550

. .. UNIT 16 . . .

TRIGA BASKET 3.36 IN X 3.36 IN CENTER OPENING (SEAI.ED)

1 CUBOID 3 1 +X - 4.2672 -X - -4.2672 +Y - 4.2672 -Y = -4.2672 +Z 74.290 -E = -8.2550

CENTER COLUMN IF

1 ARRAY NUMBER

2 CUNOID

... UNIT 20 EXTERNAL TO LATTICE 1

THREE OPENINGS HI 0.29 IN PLATE (SEALED)

1 +X - 4.2672 -X - -4.2672 +T - 13.013 -Y = -13.513 +0 - 74.290 -0 = -6.2509

5S +X = 4.9794 -X - -4.9764 +Y - 14.224 -Y = -14.224 +0 = 74.290 -E - -6.2550
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TRIGA - PREP. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
HUM IDREGION

-- UNIT 21 EXTERNAL TO LATTICE 2

IN PLATE (SEALED)LEFT OUTSIDE COLUMN OF THO OPENINGS W/ 0.12

1 ARRAY NUMBER 2

2 CUBOID 5 1

RIGHT OUTSIDE COLUMN OF TED

1 ARRAY NUMBER 3

2 CUBOID 5 1

+10 = 4.2672 -E

+X= 4.2672 -S

-4.2672 +Y

-4.5720 +Y

9.8392

9.1440

-Y = -8.9392 +Z

-Y = -9.1440 -+Z

74.290

74.290

-Z

-Z

-8.2550

-9.2550

OPENINGS

+X =

+X =

UNIT 22 EXTERNAL TO LATTICE

W0/ 0.12 IN PLATE (SEALED)

4.2672 -X = -4.2672 +Y = 8.8392

4.5720 -X = -4.2672 +Y = 9.1440

-Y = -8.8392 +Z = 74.290 -Z = -8.2550

-Y = -9.1440 +Z = 74.290 -I = -8.2550

. .. UNIT 30 . . .

NAC-LET TRIGA BASKEST (SEA•LED)

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5CYLINDER

9 CYLINDER

7 CUBOID

3

8

9

10

5

7

5

8

5

1 RADIUS = 17.100

AT X = 0.00000

AT 10 = -9.2457

AT X0 = 9.1457

1 RADIUS = 18.910

1 RADIUS =33.465

1 RADIUS = 36.519

1 RADIUS 49.223

1 RADIUS = 49.822

1 +10 = 49.822

+Z = 74.290

Y = 0.00000

Y = 0.00000

Y = 0.00000

+Z = 74.930

+Z = 74.930

+Z = 74.930

+Z 74.930

+Z = 74.930

-X - -489.22

-I = -8.255O

I = 0.00000

Z = 0.00000

I = 0.00000

-Z = -8.8900

-Z = -9.8900

-Z = -8.8900

-Z = -8.8900

-5 = -8.8900

+Y =49.922

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 = -49.822

X0 = 0.900000

20

21

22

0 - 0.O00000

X0 = 0.00O00

X0 - 0.O0000

X = 0.900000

10 = 0.00000

+Z = 74.930

Y =0.00000

Y

Y

Y

Y

Y

-Z

0.00000

0.080000

0.00000

0.0000 0

0.00000

-9.9900

... UNIT 41

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

1

2 1

RADIUS = 0.67310

RADIUS = 0.71120

RADIUS - 0.71120

+Z = 29.571

+Z = 26.575

+5 = 43.490

-5 = -28.575

-Z = -29.575

-S - -33.040

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X0 = 0.00000

X = 0.0000O

X0 = 0.00000

Y

Y

Y

0.00000

0.00000

0.00000

0
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MEDIA BIAS
NUN IDREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR TBOSE UNITS UTILISED SN THIS PROBLEM

UNIT 45 ...

DIVIDER CENTER STACK

1 CUBOID 5 1 +X = 4.2672 -X = -4.2672 ±Y =0.71120

UNIT 40 ..

DIVIDER OUTSIDE STACK

1 CUBOID 5 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 60

SIMPLIFIED LID STRUCTURE NAC-LWT

1 CYLINDER B 1 RADIUS

2 CYLINDER B 1 RADIUS

3 CUBOID 9 1 +X

36.519

49.8B22

4 9.622

+Z = 14.135

+Z = 14.130

-X -46.622

-z= -14.135

-Z -14.135

+Y=46.622

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y = -46.622 4-Z

0.060000

0.00000

14.135

Y = 0.600000

Y = 0.00000

-Z -14.135

... UNIT 61

SIMPLIFIED CASE BOTTOM STRUCTURE NAC-LNT

1 CYLINDER 7 1 RADIUS = 26.363

2 CYLINDER 5 1 RADIUS = 36.619

3 CYLINDER B 1 RADIUS = 49.822

4 CUSOID 6 1 +X = 49.622

+Z

+Z

+Z

-X

3.6100

13.970

13.670

-49.822

-Z

-Z

-Z

+Y

-3.86100

-12.700

-12.700

46.8622

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE 0S AT X

-Y = -49.622 +Z

0. 00000

0. 00000

0.600000

13.970

Y

Y

Y

-Z

0.00000

0.00000

0.00000

-12. 700

************ GLOBA* ********** -*
UNIT 62 EXTERNAL TO LATTICE 20 ...

STACK OF 5 BASKETS IN CASK

1 ARRAY NUMBER 20 +X= 40.622 -X =-49.622 +YT = 49.622 -Y - -00.622 +0 - 230.67 -l = -221.30

UNIT 411

TRIGA FUEL ELEMENTS

1 CYLINDER

HOLE NUMBER

2 CYLINDER

IN AL TUBE, RIGBT

3 1 RADIUS =0.60516 +0

12 AT X = 9.36000E-02 Y

6 1 RADIUS = 0.95250 +0

43.460

0.00000

43.4860

-Z

-2

-33. 040

0. 00000

-33. 040

CENTERLINE IS AT X 0.00000

IS UNIT NUMBER 41

CENTERLINE IS AT X = 0.00000

Y = 0.00000

Y = 0.00000
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MEDIA BIAS
HUM IDREDSION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 412

TRIGA FUEL ELEMENTS IN AL TUBE, LEFT

1 CYLINDER 3 1 RADIUS = 0.8051B +1 = 43.480

HOLE NUMBER 13 AT X =-9.38000E-D2 Y = 0.00000

2 CYLINDER 6 1 RADIUS = 0.95250 +Z 43.480

-Z

-Z

= -33.040

= 0,00000

= -33.040

CENTERLINE IS AT

00 UNIT NUMBER

CENTERLINE IS AT

H =0.00000

41

H 0.00000

Y = 0.00000

Y = 0.00000

UNIT 413

TRIGA FUEL ELEMENTS IN AL TUBE, TOP

1 CYLINDER

HOLE NUMBER

2 CYLINDER

3

14

6

1 RADIUS 0.60518

AT H = 0.00000

1 RADIUS =0.95250

+Z = 43.480 -Z

Y = 9.38000E-02 1

+Z = 43.480 -Z

= -33.040

= 0.00000

= -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

H - 0.00000

41

X = 0.00000

Y = 0.00000

Y = 0.00000

-- UNIT 414

TRIGA FUEL ELEMENTS IN AL

1 CYLINDER 3 1

HOLE NUMBER 16

2 CYLINDER 6 1

TROGA FUEL ELEMENTS IN AL

I. CYLINDER 3 1

HOLE NUMBER 16

2CYLINDER 6 1

TUBE, BOTTOM

RADIUS =0.80618

AT H = 0.00000

RADIUS = 0.95250

+Z 43.480 -Z = -33.040

Y =-9.36000E-02 Z = 0.00000

+Z = 43.480 -Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X 8 .00000

41

X - 0.00000

Y = 0.00000

Y = 0.00000

UNIT 415 --

TUBE, TOP RIGHT

RADIUS = 0.60516 +Z

AT H = 6.620001-02 0

RADIUS = 0.95250 +Z

43.460 -1 -33.040

6.62000E-02 Z - 0.00000

43.480 -Z =-33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

H = 0.00000

Y 0 .00000

Y = 0.00000

UNIT 416 ...

TRIGA FUEL ELEMENTS IN AL TUBE, TOP LEFT

1. CYLINDER 3 1 RADIUS - 0.80518 +Z

HOLE NUM4BER 17 AT H =-6.62000E-02 I

2 CYLINDER 6 1 RADIUS = 0.95250 +1

43.480 -Z

6.62000E-02 Z

43.480 -I

-33. 040

0. 00000

-33. 040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X - 0.00000

41

X = 0.00000

Y = 0.00000

Y - 0.00000

0
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MEDIA BIAS
NUN IDREGION

TRIGA - PREEF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR TROSE UNITS UTILISED IN THIS PROBLEM

UNIT 417 ...

TRIGA FUEL ELEMENTS

1 CYLINDER

ROLE NUMBER

2 CYLINDER

IN AL TUNE, NOTTOM RIGHT

1 1 RADIUS = 0.80518 +Z = 43.480 -Z = -33.040

1R AT X R .62000E-02 Y =-6.62500E-GS I = S.0000S

61 RADIUS = 0.952D0 +1 43.480 -l = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.010000

41

X = 0.00000

Y = 0.00000

Y = 0.05000

. .. UNIT 418 . .

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT

1 CYLINDER 3 1 RADIUS = O.80518 +1 43.480 -Z = -33.040

ROLE NUMBER 19 AT X =-6.62000E-02 Y =-6.62000E-02 1 = 0.00000

2 CYLINDER 6 1 RADIUS .80.5250 +Z 1 43.480 -Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

X 0.00000

Y = 0.00000

Y = 0.00000
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MEDIA BIAS
HUM IDREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 421

AL TUBES HITH TRIGA FUEL, IN FUEL INSERT, BOTTOM OPENING

1 CUBOID 3 1 +IX = 4.1529 -X = -4.1529

HOLE NUMBER 36 AT X = -2.8576 Y1 -2.8576

HOLE NUMBER 37 AT X -- 0.95250 1 -2.8576

HOLE NUMBER 36 AT X = 5.95250 y = -2.6576

HOLE NUMBER 39 AT X = 2.8576 1 = -2.6575

HOLE NUMBER 40 AT X = -2.8576 1 -- 0.85250

HOLE NUMBER 41 AT X =-0.95255 1 -- 0.95250

BOLE NUMBER 43 AT X = 0.95250 1 =-S.95250

BOLE NUMBER 43 AT X - 2.8576 1 =-0.95250

HOLE NUMBER 44 AT X = -2.8578 Y = S.95250

HOLE NUIAER 45 AT X -- 0.95250 1 = 0.95250

HOLE NUMBER 46 AT X = 0.95250 1 = 0.95250

HOLE NUMBER 47 AT X = 2.8576 1 = 0.95250

HOLE NUMBER 48 AT R = -3.8576 1 = 2.8576

HOLE NUMBER 46 AT X =-0.95250 Y = 2.8576

BOLE NUMBER 50 AT X = 0.95255 Y = 2.8576

HOLE NUMBER 51 AT X = 2.8576 1 = 3.8576

2 CUBOID 3 1 +X = 4.1529 -E = -4.1529

+y- = 4.1529

Z = 0.00000

Z = 0.500500

Z = 0.00000

Z = 0.00000

0 0.050000

Z = 0.0S0000

Z = 0.500000

Z = 0.00500

Z = 0.00000

Z = 0.00000

ZO 0.00000

Z = 0.00500

Z = 0.005000

0 - 0.00000

Z - 0.500000

O = 0.00000

+Y 4.1529

-Y - -4.1529 -+Z = 43.485 -Z = -33.040

IS UNIT NUMBER 415

00 UNIT NUMBER 413

IS UNIT NUMBER 413

IS UNIT NUMBER 416

IS UNIT NUMBER 411

IS UMIT NUMBER 415

IS UNIT NUMBER 416

IS UNIT NUMBER 412

IS UNIT NUMBER 411

IS UNIT NUMBER 417

IS UNIT NUMBER 418

IS UNIT NUMBER 413

IS UNIT NUMBER ,417

IS UNIT NUMBER 414

IS UNIT NUMBER 414

IS UNIT NUMBER 418

-Y = -4.1526 +Z = 43.480 -z - -33.040

0
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REGION

TRIGA - PREP. FLOOD COANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNETS UTILISED IN THIS PROBLEM
NUN ED

UNIT 422 ...

AL TUBES NITH TRIGA FUEL, SN FUEL INSERT, TOP OPENING

1 CUBOID 3 1 +X =4.1529 -X = -4.1829

ROLE NUMBER 52 AT X = -2.8576 Y = -2.8576

HOLE NUMBER 53 AT X -- 0.95250 Y = -2.8576

HOLE NUMER 54 AT X = 0.952DG Y = -2.8576

HOLE NUrMBER DD AT X = 2.8576 T = -2.8576

BOLE NUMOBER 58 AT X = -2.8576 Y -- 0.05250

HOLE NUMBER D7 AT X =-G.95250 Y =-0.9525G

HOLE NUMBER 58 AT X = G.95255 I =-0.95250

ROLE NUMBER 59 AT X = 2.8576 Y .=-B.98255

HOLE NUMBER 60 AT X = -2.8576 1 = 0.95250

HOLE NUMBER 61 AT X =-0.9525G Y = 3.95250

HOLE NUMBER 62 AT X = 0.85250 Y1 0.85250

HOLE NUM4BER 63 AT X = 2.8576 Y = 0.95250

HOLE NUrMBER 64 AT X = -2.8576 Y = 2.8576

HOLE NUMBER 85 AT X =-G.95250 Y = 2.8576

HOLE NUMBER 66 AT X = 0.95250 Y = 2.8576

HOLE NUMBER 67 AT X = 2.8576 Y = 2.8576

2 CUBOID 3 1 +X = 4.1528 -x = -4.1529

+Y 4.1529 -T - -4.1529 +Z - 43.480 -I -33.040

Z- 0.OOD0G 0S UNIT NUMBER 415

1 = 0OGOD00 IS UNIT NUMBER 413

Z = 0 OBOES IS UNIT NUMBER 413

- 0.30000 IS UNIT NUMBER 416

Z - 0O0G00G IS UNIT NUMBER 411

- 0.00000 IS UNIT NUMBER 415

Z = 0OG000G IS UNIT NUMBER 416

Z =OGG000G IS UMIT NUM4BER 412

1 - 0OGGO0G IS UNIT NUMBER 411

I - 0.000GB IS UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 418

Z= D.D000G IS UNIT NUMBER 412

Z = 0.00000 IS UNIT NUMBER 417

I - 0.00000 IS UMIT NUMBER 414

Z= 0.00000 IS UNIT NUMBER 474

Z= 0.00000 IS UNIT NUMBER 418

+YI = 4.1529 -Y = -4.1529 +1 = 43.480 -Z = -33.040
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MEDIA BIAS
HUM IDREGION

TRIGA - PREP. FLOOD CANISTER

GEOME•TRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 423 ...

AL TUBES HITH TRIGA FDEL, IN FUEL INSERT, BOTTOM LEFT OPENING

1 CUBOID 3 1 +X = 4.1528 -x = -4.1529

HOLE NUrMBER 68 AT X = -2.8576 y = -2.8576

HOLE NUMBER 88 AT X =-0.95250 I - -2.8576

HOLE NUTMBER 70 AT X = 0.05250 Y = -2.8576

HOLE NUTMBER 71 AT X = 2.8578 Y = -2.8576

HOLE NUTMBER 72 AT X = -2.8578 1 =-0.95250

HOLE NUMBER 73 AT X =-0.95250 1 =-0.95250

HOLE NUMBER 74 AT XI = 0.85250 1 "-0.95250

HOLE NU!MBER 75 Al X = 2.8576 1 =-G.95250

HOLE NUMBSER 76 AT X = -2.8576 1 = 0.95250

HOLE NUM•BER 77 AT XI =-0.95250 1 = 0.95250

HOLE NUMBER 78 AT X = 0.85250 Y = 0.95250

HOLE NUMBER 78 AT N - 2.8578 1 = 0.85250

HOLE NUMBER 80 AT X = -2.8578 1 = 2.8576

HOLE NUMBER 81 AT N "-0.95250 1 = 2.8576

HOLE NUMBER 82 AT N = 0.85250 1 = 2.8578

HOLE NUrMBER 83 AT N = 2.8578 1 = 2.8576

2 CUSOID 3 1 +N = 4.1528 -X = -4.1529

+Y = 4.1528

Z = 0.00000

I = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z= 0.00000

Z - 0.00000

Z = BO.O0OO

Z = 0.00000

Z = 0.00000

Z = 0.00000

0 = 0.00000

Z - 0.00000

0 - 0.0oooo

Z = 0.00000

I = 0.0GG00

+Y 4.1529

-Y = -4.1529 +Z 43.480 -1 = -33.040

IS UNIT NUMBER 415

IS UNIT NUMBER 413

I0 UNIT NUMBER 411

00 UNIT NUMBER 418

IS UNIT NUMBER 411

IS UNIT NUMBER 415

IS UNIT NUMBER 416

IS UNIT NUMBER 412

IS UNIT NUMBER 411

SO UNIT NUMBER 417

IS UNIT NUMBER 418

IS UNIT NUMBER 412

IS UNIT1 NUMBER 417

IS UNIT NUMBER 414

IS UNIT NUMBER 414

IS UNIT NUMBER 418

-Y = -4.1528 +Z = 43.480 -Z = -33.040

NAC International 6.6.6-142



NAO-LWT Cask SAR
Revision 44

August 2015

REGION

TRIGA - PREP. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED SN THIS PROBLEM
NUN ID

... UNIT 424 ...

AL. TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP LEFT OPENIHG

1 CUBOID 3 1 +X = 4.1529 -X = -4.1529

HOLE NUMBER 84 AT X = -2.8576 Y = -2.8576

NOLE NUMBER 80 AT X =-0.95250 Y = -2.8576

NOLE NUI4ER 86 AT X = 0.99250 Y = -2.8576

HOLE NIUMBER 87 AT X = 2.8576 Y = -2.8576

BOLE NUMBER 88 AT X = -2.8576 Y -- 0.95250

BOLE NUMBER 89 AT X =-0.95250 Y =-0.95250

BOLE NUMBER 90 AT X = 0.95250 Y =-0.95256

HOLE NUMBER 91 AT X = 2.8576 Y =-S.95250

BOLE NUMBER 92 AT X = -2.8576 Y = 0.95250

BOLE NUM4BER 93 AT X =-0.95250 Y = .95250

BOLE NUMBER 94 AT X =0.95250 Y = 0.95250

BOLE NUMBER 85 AT X = 2.8576 Y = 0.95250

HOLE NUM4BER 96 AT X = -2.8576 Y = 2.8576

HOLE NUMBER 97 AT X =-0.95250 Y = 2.9576

HOLE NUMBER 98 AT X = 0.99290 Y = 2.8576

HOLE NUMIBER 99 AT X = 2.8576 Y = 2.8576

2 CUBOID 3 1 +X = 4.1529 -X = -4.1529

+Y= 4.1529 -Y = -4.1529 +Z = 43.480 -Zl -33.040

Z = 0.00000 IS UNIT NUMBER 415

Z= 0.00000 IS UNIT NUMBER 412

Z= 0.00000 IS UNIT NUMBER 412

Z= 0.00000 IS UNIT NUMBER 416

Z= 0.010000 00 UNIT NUMBER 411

O = 0.00000 IS UNIT NUMBER 415

O = 0.00000 IS UNIT NUMBER 416

Z= 0.10000 IS UNIT NUMBER 412

Z= 0.10000 IS UNIT NUMBER 411

Z=0.00000 00 UNIT NUI4ER 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

I = 0.00000 IS UNIT NUM4BER 414

Z= 0.00000 IS UNIT NUMBER 418

+Y= 4.1520 -Y =-4.1529 +Z = 43.480 -Z = -33.040
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MEDIA BIAS
NUN IDREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN TNIS PROBLEM

OMIT 425 ...

AL TUBES BOTH TRIGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING

1 CUBOID 3 1 +X = 4.1529 -X = -4.1529

HOLE NUMBER 115 AT X = -2.8576 Y = -2.8576

HOLE NUMBER 101 AT X =--.95250 Y = -2.8576

HOLE NUMBER 102 AT X = 0.9525G Y = -2.8576

ROLE HOMIER 101 AT X = 2.8576 Y = -2.8576

HOLE HOMIER 154 AT X = -2.8576 1 -- 0.95280

HOLE NUMBER 105 AT X =-0.95250 Y -- 0.95250

HOLE RUBBER 1DB AT X - 0.95250 1 =-0.95250

BOLE NUMBER 157 AT X = 2.8576 Y =-0.95250

HOLE NUMBER 108 AT X = -2.8576 Y = 5.95250

MOLE NUMBER 109 AT X =-0.95250 Y = 0.95250

HOLE NUMBER 110 AT 24 = 0.95250 Y = 0.95250

HOLE NUMBER 111 AT 24 = 2.8578 Y = 0.95250

HOLE NUMBER 112 AT X4 = -2.8578 Y = 2.8576

HOLE NUMBER 113 AT X =-0.95250 Y = 2.8576

HOLE NUMBER 114 AT 24 = 5.95250 1 2.8576

HOLE HOMIER 115 AT 24 = 2.8576 1 = 2.8576

2 CUB0ID 3 I +X4 = 4.1529 -X = -4.1529

+Y - 4.1529

Z = 0.00O0G

Z = O.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z - 0.00000

Z = 0.00000

Z - 0.00000

Z = 8.00000

Z = 0.00000

Z 0.00000

Z = 0.00000

+Y = 4.1529

-Y =-4.1529 +Z 43.480 -ZI -33.040

IS UNIT NUMBER 415

00 OMIT NUMBER 411

IS UNIT NUMBER 411

IS UNIT NUMBER 416

IS UNIT NUMBER 411

IS UNIT NUMBER 415

IS UNIT NUMBER 418

IS UNIT NUMBER 412

IS UNIT NUMBER 411

IS UNIT NUMBER 417

IS UNIT NUMBER 418

IS UNIT HNGMER 412

IS UNIT NUMBER 417

IS UNIT NUMBER 414

IS UNIT NUMBER 414

IS UNIT NUMBER 418

-Y = -4.1529 +Z = 43.480 -z = -33.040

0

0
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TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNETS UTILESED IN THIS PROBLEM
REGION HUM ID

. .. UNIT 426 . . .

AL TUBES WITH TREGA FUEL, IN FUEL INSERT, TOP RIGHT OPENING

1 CUBOID 31

HOLE NUJMBER 116

HOLE NUMER 117

BOLE HUMER 118

HOLE HUOMBER 119

HOLE NUMBER 120

HOLE NUMBER 121

HOLE NUMBER 122

HOLE NUMER 123

HOLE NUMBER 124

HOLE NUMER 125

HOLE NUMER 126

HOLE NUMBER 127

HOLE NUMBER 129

HOLE NUMBER 129

HOLE NU•MBER 130

HOLE NU!MBER 131

2 CUBOID 31

+X= 4.1529

AT X - -2.9576

AT X =-0.95255

AT X = 0.95250

AT X = 2.9576

AT N -2.8576

AT N -- 0.95250

AT N 0.95250

AT N = 2.8576

AT N -2.8576

AT N -- 0.95250

AT N - 0.95250

AT N = 2.8576

AT N = -2.8576

AT X -- 0.9525G

AT N - 0.95250

AT N = 2.8576

+XN = 4.1529

-X = -4.1529

Y = -2.8576

Y = -2.8576

YT -2.8576

Y = -2.8576

Y =-0.95250

I =-0.95250

I =-0.99250

I =-0.95250

I = 0.99520

Y = 0.95250

Y1 0.95250

I = 0.95250

Y1 2.8576

Y = 2.9576

Y = 2.8757

Y = 2.8576

-x -4.1529

+Y = 4.1529 -Y = -4.1529 +Z = 43.480 -E - -33.040

Z=0.00059 50 UNIT NUMBER 415

Z=0.00050 55 UNIT NUMBER 413

Z= 0.00050 50 UNIT NUMBER 411

Z 0.00050 50 UNIT NUMBER 416

Z = 0.00000 IS UNIT NUMBER 411

Z - 0.00050 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT NUMBER 416

O 0.00000 IS UNIT NUMBER 412

Z = 0.O00000 IS UNIT NUMBER 411

Z = 0.00000 IS UNIT NUMBER 417

Z = 0.00000 ES UNIT NUMBER 418

0 = 0.00000 IS UNIT NUMBER 412

Z = 0.00000 IS UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 414

Z - 0.00000 55 UNIT NUMBER 414

0 = 0.00000 50 UNIT NUMBER 418

+Y 4.1529 -T - -4.1529 ±0 = 43.480 -Z = -33.040

... UNIT 430

FUEL INSERT IR, CENTER OPENING

1 0U8OID 3 1 +N - 4.2672 -X = -4.2672 +Y = 4.2672 -Y = -4.2672 +0 = 43.480 -I = -33.040

... UNIT 431

FUEL INSERT IN, BOTTOM OPENING

1 008010 3 1 +N = 4.2672 -X = -4.2672 +1 - 4.2672 -Y = -4.2672 +Z - 43.480

HOLE NUIMBER 132 AT N - 0.00000 Y =-0.11430 0 = 0.00000 IS UNIT NUMBER 421

-Z - -33.040

0
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REGION

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM• ID

... UNIT 432

FGEL INSERT ON, TOP OPENING

S CUBOID 31

HOLE NUMBER 133

+X= 4.2672 -X = -4.2672 +Y = 4.2672 -Y = -4.2672 +0 = 43.480
AT E = 0.00000 Y = 0.11430 Z = 0.00000 IS UNIT NUMBER 422

-Z = -33.040

UNIT 433

FOOL INSERT IN, BOTTOM LEFT OPENING

1 CUBOID 3 5 +X = 4.2672

HOLE NUMBER 134 AT XI =-0.11430

FUEL INSERT IN, TOP LEFT OPENING

S CUHOID 3 1 +X - 4.2672

HOLE NUMBER 135 AT SX =-0.11430

-X = -4.2672 +Y = 4.2672 -YI -4.2672 +Z =

Y =-0.11430 Z0 0.00000 0S UNIT NUM4BER 423

43. 480 -Z = -33.040

UNIT 434 ..

-X = -4.2672 +y = 4.2672 -Y = -4.2672 +Z =

Y - 0.11430 Z = 0.00000 IS UNIT NUMBER 424

43. 480 -0 = -33.040

UNIT 430 ..

FUEL INSERT IN, BOTOM RIGNT OPENING

1 CUBOID 3 5 +X -

HOLE NUMBER 136 AT X4 =

FUEL INSERT IN, TOP RIGHT OPENING

i CUBOID 3 3 ±04=

HOLE NUMBER 137 AT 04 -

CENTER COLUMN OF THREE OPENINGS

S ARRAY NUMBER 41 +0 =

2 CUBOSD 5 1 +X =

4.2672

0.11430

-X = -4.2672 +Y - 4.2672 -Y = -4.2672 +Z -

y =-0.11430 0 = 0.00000 IS UNIT NUMBER 426

43. 480 -Z = -33.040

UNIT 436 ...

4 .2672

0.114 30

-X - -4.2672 +Y = 4.2672 -Y =-4.2672 +0 = 43.460

Y = 0.11430 Z - 0.00000 IB UNIT NUMBER 426

-Z = -33.040

UNIT 440 EXTERNAL TO LATTICE 41

4.2672

4.9784

-E

-X

-4.2672

-4 .9764

13.513

14.224

-Y = -13.513 +Z = 43.460

-Y - -14.224 +0 = 43.460

-Z = -32.040

-Z = -33.040
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0 TRIGA - PROF. FLOOD OBDISITER

MEDIA BIAS GEOMETRY DESORIPTOUN FOR THOSE OMITS UTILIZED IN THIS PROBLEM
BEGSIOH MUM ISD

UNIT 441 EXTERNAL TO LATTICE 42

LEFT OUTSIDE IOLUIS OF TWO OPENINGS

S ARRAY NUIMBER 42 +~X =

2OCUMOSD H 1 +x =

4.2672

4.2672

-X = -4.2872 +Y

-X = -4.88880 +YT

8.8392

9. 1800

-y

-y

-8.8392 +2 - 43.480 -Z = -33.040

-9.1800 +-1 = 43.480 -Z = -33.040

UNIT 442 EXTERNAL TO LATTICE 43 ...

RIGHT OUTSIDE COLUMN OP THO OPENINGS

S ARRAY NUMfBER 43 +X = 4.2672

2 CUBOID 5 1 +X = 4.8080

98 TRIGA FUEL ELEMENTS IN EACH LNT BASRET

-X

-X

-4.2872

-4. 2872

8.8392

9.1808

-Y = -8.8392 +1

-Y = -9.1808 +2

43.480

43.480

-Z = -33.840

-Z = -33.848

... UNIT 480

1 CYLINDER

MOLE NUMBER

HOLE NUM4BER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 OYLINDER

5 GYLINDER

8 CYLINDER

7 0U8038

3 1 RADIUS = 17.388 +Z

138 AT X = 8.88000 Y

139 AT X =-8.2487 Y

148 AT X = 9.2487 Y

5 I RADIUS =18.910 +Z

7 1 RADIUS =33.465 +5

5 1 RADIUS - 38.829 +8

8 1 RADIUS = 48.223 +1

5 1 RADIUS = 49.823 +Z

43.485

0.800000

0.O0O00

0.08000

43. 488

43.485

43.488

43. 489

43. 489

-Z

Z

-I

-Z

-Z

-Z

-I

-33.845

0.00800

0.00800

0.000800

-33.045

-33.045

-33.0548

-33.0D45

-33.045

GENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENIEMLINE IS AT

CENTERLINE IS AT

CENTERLINE I0 AT

CENTERLINE IS AT

X - D.00000

448

441

442

X = 0.80000

X - 0.05000

X = 0.08000

N = 0.0OO000

N = 0.080000

Y = 0.008000

Y

Y

Y

Y

Y

0.00000

0.00080

0.00088

0. 00000

0.008000

9 1 +X = 49.822 -X - -48.822 +YT = 49.822 -Y = -48.822 +1 - 43.485 -Z - -33.845

0
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TRIGA - PREP. FLOOD CANISTER

-UNIT ORIENTATION DESCRIPTION FOR ARRAY 1

Z LATER 1, X COLUMN 1 TO 1 LEFT TO RIGNT I RON 1 TO S BOTTOM TO TOP

II

S

16

S

10

.... UNIT ORIENTATION DESCRIPTION FOR ARRAy 2

S LATER 1, X COLOUS 1 TO 1 LEFT TO RIGNT I RON 1 TO 3 BOTTOM TO TOP

12

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

ZLAYER 1, X COLUMLN 1 TO S LEFT TO RIGNT Y RUM 1 TO 3 BOTTOM TO TOP

14

6

15

NAC International6.6-4 6.6.6-148



NAC-LWT Cask SAR August 2015
Revision 44

TRIGA - FREE. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 20

ZLAYER 1, X COLUMN 1 TO S LEFT TO RIGHT Y ROW S TO 1 BOTTOM TO TOP

81
S LAGER 2, X COLUMN 1 TO S LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

30
Z LAYER 3, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

450
S LAGER 4, N COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

450
S LAGER 5, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

450
S LAYER 6, I COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

35
Z LAYER 7, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

80

UNIT ORIENTATION DESCRIPTION FOR ARRAY 41

I LAYER I, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO B BOTTOM TO TOP

431

45

430

45

432
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Z LAYER

435

TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 42

i, X COLUMN 1 TO 1 LEFT TO RIONT T RON 1 TO 3 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ANNRAY 43

1, X COLUMN 1 TO 1 LEFT TO RIGNT Y RON 1 TO 3 BOTTOM TO TOP

436

1 LAYER

433

46

434

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 2.34271E+04 CM**3
2 2.72718E-i03 C14**3
3 2.30497E+05 CM**3
4 8.B6453E+iE3 CM*"3
5 6.81739E+0-5 CM**3
6 1.79275E+0-4 CM**3
7 9.67892E+0G5 CM**3
8 l.35931E+06S CM**3
9 l.16111E+0O6 CM**3
10 3.E0792E+G4 CM**3
31 3.00293E+00S CM*"3

MASS (5)
1.483841+05
2.19061E+04
2. 3E076E-15
3.4878 9E+054
5. 39938E+06
4 .84400E+04
1.019798E+07
1. 35683E-14
1. 15899E-14
6. 72616E+04
2. 99744E+00

** * STAlING INFOBMATION**

** A DEFAULT WEIGNT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.**

S.... ID'S MERE USED IN REND-V BEFORE TRACRING

..... 0.01000 MINUTES WERE USED PROCESSING DATA.

VOLUME FRACTION OF FISSILE MATERIAL IN TNE CORE= 1.32543E-Il

START TYPE I MAO USED.

TNE NEUTRONS NERE STARTED WITS A FLAT DISTRINUTION IN A CUBOID DEFINED BY:
+X= 1.70000E+01 -X=-1.75555E+E1 +Y= 1.70000E+01 -Y=-I.70000E+I1

THE FLAG TO STAR•T NEUTRONS IN TSR REFLECTOR WAS TURNED OFF

0.04600 MINUTES MERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS S.05333 MINUTES.
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TRIGA - PREF. FLOOD CANISTER

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KENO MESSAGE NUMBER ES-ill WAR°NING. .... .ONLY 958 INDEPENDENT FISSION POINTS WERE GENERATED
1 9.12272E-01 6,S3333E-02 l.00100E+II I.001000EI0 0.000O0E+00 0.IOIO0E+00

KENO MESSAGE NUMBKR KS-ill WAR°NING ....- ONLY 981 INDEPENDENT FISSION POINTS WERE GENERATED
2 8.97578K-I1 6.68333K-02 1.II0O0E+0I I.0SI0OE+0I I.IIIS0E+00 I.II0I0E+I0

KENO MESSAGE NUMBER KS-ill WARNING .... ONLY 961 INDEPENDENT FISSION POINTS WERE GENERATED
3 9.065S7K-01 7.I5000E-Il 9.06507E-0i 0.G00G0E+II 0.OIIS0K+II 0.00000E+SG
4 9.61002E-01 7.SOO00E-02 9.333OIE-01 2.67925K-Il 0.I0000E+OG 0.0O000E+00
5 9.11258E-Il 7.96667E-02 9.26619E-l1 1.68497E-02 0.IIII0E+00 0.ISIGOE+I0

6 9.41285E-01 8.41667E-02 9.10286K-0l 1.24659E-Il 0.IISIOE+SI 0.00000E+00
7 9.20685E-I1 8.96667K-I2 9.28366E-01 9.84508E-0l 0.IISIGE+I0 0.S0000E+00I
8 8.75864K-Il 8.41667K-Il 8.18615K-Il 1.18820E-I2 0.I00I0E+00 0.IIO00E+0I
9 9.17508E-0l 9.96667E-02 8.18114K-Il 1.00467K-Cl I.00O0OK+00 0.00000E+00
18 9.05698E-01 1.04111K-Il 9.17612E-Il 8.86557K-Il 0.0OO0OE+00 0.IIII0E+00
11 9.05332K-Il 1.098331E-01 8.16248K-Il 7.91686E-03 0.IIIISE+00 0.I0000E+GI
12 9.08428E-01 1.14333E-0l 8.154661-Il 7.14188K-Il 0.0000IE+00 0.I0000K+0I
113 9.33723K-0i 1.191010-81 8.17126K-OS 6.669888K-Il 0.116001+10 0.I0IO0E+00
14 8.17168K-Il 1.23S0OE-0l 9.18803E-81 6.11565K-Il 0.00000E+00 0.00000E+00
15 8.15886K-Si 1.290001-01 8.201181-01 5.95148E-03 0.I0000E+00 0.00000E+00
16 8.78108K-Il 1.11667K-Il 8.17112K-Si 6.27114K-0l 0.O0000K+00 0.00000E+00
17 8.82510K-Il 1.18167K-Il 8.14824K-Il 6.27788K-Il 0.IIII0K+00 0.IG00OE+00
18 9.14908E-01 1.42811K-li 8.14828K-Si 5.87253E-03 1.81000E+00 1.00000E+10
19 8.74650K-Il i.48333E-ll 8.12465K-Il 6.001128K-Il 0.II00K+00 l.II00OK+lI
21 8.81118K-Il i.52833E-01 8.11141K-Il 5.76868K-Il 1.00000E+00 1.100011+00
21 5.15481K-Il 1.58111K-Il 8.110331-Il 5.46530E-Il 0.I0000E+00 I.III00E+00
22 8.11711K-Il 1.62811K-Il 8.11618K-Il 5.21771K-Il 0.I0000K+00 I.00000K+I0
21 9.111108K-Il 1.67580K-Il 8.12642K-Il 5.06745K-Il 0.00000E+00 0.IOO00E+l0
14 8.48881K-Il 1.72000K-Il 8.14288K-Il 5.10468K-Il I.00000K+00 I.80000E+00
25 8.18711K-Il 1.76667K-Il 8.14916K-Il 4.81781K-Il 0.100100+01 0.00000E+01
26 8.16127K-Il 1.82167K-Il 9.14550E-Il 4.72276K-Il 0.I001000+I0 0.01000E+00
27 9.03149K-Il 1.86667K-Il 8.14084K-Il 4.55181K-Il 0.100000+01 0.OIOI0E+0l

28 8.16811K-Il 1.8111K3-Il 8.11818K-Il 4.18281K-Il 0.100801+00 0.90000K+00
28 8.11051E-01 1.856111-01 8.14456E-81 4.16551K-Il 0.100010+10 0.10000E+01
11 8.78445K-Il 2.01313E-01 9.13170K-Il 4.10685K-Il 0.l00010+00 0.101001+00
21 8.81480K-Il 2.0610K0-01 8.12422K-Il 4.22245K-Il 0.1100000+00 0.l0000E+00
12 8.21561K-Il 2.10500E-01 8.11761K-Il 4.09326E-03 0.0I000K+II 0.10100E+01
33 8.18155K-Il 2.16000E-01 8.128111E-81 1.86271K-Il 0.110001+00 0.010010+00
14 8.28421K-Il 2.10511K-Il 9.13446E-Il 3.871111-03 0.00000E+00 0.00000E+00
15 8.16S88K-0l 2.25167K-Il 8.11541K-li 1.75118K-Il I.00000E+00 0O00000Et00
36 8.31661K-01 2.28667K-Il 9.14074E-01 3.68011EK-0l 1.00000E+00 0.00010E+10
17 8.87651K-Il 2.35167K-li 9.13605E-Il 1.61408K-Il 0.00000E+00 0.I0000K+l0
18 8.11426K-Il 2.19811K-Il 9.13608K-Il 1.50255E-Il 1.01110E+10 0I00000Et00
18 9.515471-01 2.443131-Il 8.14626K-Il 1.55760K-Il 0.01000E+00 l.S0000E+00
40 9.05553K-Il 2.49100E-01 9.14387K-Il 3.470841-03 l.OS000E+00 1.00010E+00
41 8.94125K-Il 2.53500E-Il 8.11867K-Il 3.420461-03 0.00000E+00 1.1000E+100
42 9.15771K-Il 2.591000E-l 8.11815K-Il 1.11418K-Il 0.0101010+0 .100000E+00
41 8.88163K-Il 2.13617K-Il 8.11287K-Il 3.311985K-Il 0.1100E+00 l.00000E+00
44 8.902401-01 2.68167K-Il 8.128521-Il 1.248181-Il 0.l001010+00 0.l0l00E+00
45 9.11400E-Il 2.73667K-0l 8.12816K-Il 1.17311E-Il 0.I001000+GI 0.OIOI0E+00
46 8.77056E-Il 2.78167K-Il 9.12101E-Il 1.20552K-I3 0.II000E+0I 0.00000E+01
47 9.37691E-Il 2.82833K-Il 9.12670E-I1 1.18467K-Il 0.001010+01 0.O0000E+Il
48 8.88130E-Il 2.983331-01 8.12137K-Il 3.16002E-03 0.010010+10 0.001010+00
48 8.434641-01 2.918133E-Il 8.128011-Il 3.11309E-03 0.00000E+00 0.l00000+0S
SI 9.02860K-Il 2.975511-01 8.125961-01 3.10341K-Il 0.00000E+00 0.00000E+00
51 9.24351K-li 3.103000-01 8.12836K-Il 3.04887K-Il 0.110010+01 0.010000+01
52 9.30765K-Il 3.07500E-0l 9.13194E-01 3.00871K-03 1.110000+10 0.110010+00
51 8.81087K-0l 1.12167K-Il 8.12741K-Il 2.883711-01 S.00000E+00 I.S00O0E+l0
54 8.85261K-li 3.16167K-Il 8.12405K-Il 2.84504K-Il 0.00000E+00 I.00000E+I0
55 9.110131-01 1.12167K-Il 8.12178K-li 2.88905E-03 0l00000E+00 0.000O0E+00
56 8.272661-01 1.26833K-Il 8.12655K-Il 2.84842E-Il 0.00000E+00 0.0~0000+00
57 8.14824K-Il 1.1311K3-IS 9.12696E-Il 2.79646K-Il 0.0Sl00E+00 l.IOSOOE+S0
58 9.15747K-Il l.36000E-l5 9.12572K-Il 2.74887E-03 0.0S0000E+00 S.0O00OE+00

58 8.70181K-Il 3.40500E-0l 9.13562K-Il 2.861161-03 1.11000E+00 I.00000E+00
60 8.13601K-Il 3.46000E-01 9.13583K-I1 2.613021-03 0.00000E+00 0.S01000+00

147 8.32288E-Il 1.731831+10 9.10680K-Il 1.26976K-Il 1.110000+01 0.l0SS0E+I0
148 8.39976E-01 l.739311+00 9.11765K-Il 1.26893E-13 0.010000E+11 0.I0000E+00
348 9.26951K-Il 1.741811+00 9.10811E-Il 1.26613K-Il 0.010000+00 0l00000E+00
150 9.368241-Il 1.74850K+00 8.108861-01 1.26470K-I3 0.100000+01 0.11001+100
151 9.31195E-01 1.753631+00 8.108451-01 1.26244K-Il 0.110010+00 0.I01100+00
152 9.094271-01 1.75600E+01 9.109411-01 1.25883E-Il 0.Il000E+00 0I00000E+00
351 8.81211K-Il 1.761001+01 8.108841-01 1.25650K-Il 0.110000+00 0.010001+01
154 6.826371-01 1.76850E+00 9.10805E-01 1.25545K-Il 0.010001E+00 0.00000E+10
355 8.945071-01 1.771171+00 8.107581-01 1.25274E-03 0.II0000+00 0.01000E+00
156 9.20758E-Il 1.77767E+10 8.107871-01 1.248521-01 1.010010+00 0.00000E+0I
357 9.21921K-Il 1.782133+00 9.10818K-Il 1.24019K-Il 0.110001+1S I.III00E+OI
358 8.85778K-Il 1.786831+00 9.10776E-51 1.24360K-0l 0.S0000E+00 I.I0000E+0I
358 8.82641K-Il 1.792133E+00 9.10725K-Il 1.24115K-Il 1.00000E+00 0.0100K00E0
160 8.92464E-01 l.79700K+00 8.106741-Il 1.238731-03 1.00000E+00 0O00000E+00
361 9.365691-01 1.80250E+00 8.10746K-Il 1.23718K-Il 0.010110+00 0l00000E+00
362 8.16370K-Il 1.80700E+10 5.10762K-Il 1.21404K-Il 0.00000E+00 0.IlI000E+00
363 8.19990E-01 I.S11SOE+10 9.11787K-Il 1.230881-03 1.00000E+00 l.00000E+00
364 8.681821-01 1.81710E+00 9.10670K-Il 1.23110K-Il 0.010110+00 0.0I000E+.0I
165 9.15171K-Il 1.821671+10 9.10615K-li 1.228711-03 S.001000E+00 0.00000E+01
166 9.I3328E-01 1.82617E+00 9.11673K-Il 1.22635K-I3 0.00000E+00 I.lG00K00E+0
367 9.25146E-O1 1.831831+10 9.11715K-Il 1.22372K-Il 0.05000E+lI l.0O000E+1S
368 9.16251E-0l 1.835133E+0 9.10736K-Il 1.22054E-03 0.010000+S0 .I050000+00
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369
370
371
372
373
374
370
376
377
376
379
360
361
392
363
364
395
396
367
366
369
390
391
392
393
364
360
366
397
396
399
400
401
402
403

9.276026-01 1.84000E+00 9.107626-05
9.050436-01 1.64550E+00 9.107666-01
9.10273E-01 1.65000E+00 9.10765E-01
8.65233E-01 1.654676+00 9.106426-01
9.290616-01 1.859176+00 6.106926-01
6.416366-01 1.663636+00 9.10775E-01
0.130716-01 1.669336-+00 6.107616-01
8.912696-01 1.873836.00 9.10729E-01
9.116856-01 1.676336+00 9.10732E-01
9.417216-01 1.683006+00 9.10815E-01
9.069966-01 1.66500E+00 6.10610E-01
9.1665006-01 1.693006+00 9.106256-01
9.364266-01 1.697676+00 9.106966-01
8.64428E-01 1.903176+00 9.108266-01
9.137466-01 1.907676+00 9.106366-01
9.275866-01 1.91233E+00 6.10880E-01
9.323446-01 1.91663E+00 9.109366-01
9.011866E-01 1.922336+00 9.109116-01
6.946666-01 1.927006+00 9.10866E-01
6.31917E-01 1.931500E+00 9.106426-01
9.354396-01 1.936006+00 6.110056-02
9.167616-01 1.941506+00 9.110206-01
6.546666-01 1.94617E+00 9.106766-01
6.322576-01 1.950676+00 9.10930E-01
9.159656-01 1.955336+00 9.109436-01
9.44185E-01 1.960636+00 9.11026E-01
9.41505E-01 1.965336+00 9.111066-01
9.050076-01 1.970006+00 9.110916-01
9.230196-01 1.97400E+00 9.111226-01
6.993236-01 1.979176+00 6.110926-01
9.500666-01 1.963676+00 9.2111906-01
9.315016-01 1.986336+00 9.112416-01
9.406146-01 1.992363+00 6.11315E-01
6.74999E-01 1.6968336+00 9.112246-01
8.91278E-01 2.00263E+00 9.11174E-01

2.216066-03
2. 214867E-03
1.211576-03
1.214546-03
1.212286-03
2.211926-03
1.20668E-03
1 .206576-03
1.20335E-03
1. 2029676-03
1.169766-03
1.196716-03
1.190776-03
1.19465E-03
1.191046-03
1.199226-03
1.167436-03
1.164616-03
1.16226E-03
1.16814 9E-03
1.160136-03
1. 17716E-03
1.262966-03
1.161226-03
1. 178276-03
1.176316-03
1.177676-03
1.174966E-03
2.172376-03
1.169766-03
1.1709666-03
1.16912E-03
1.16654E-03
1. 16916E-03
1.167306-03

0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.OOOOOE+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 0.00000E+00
0.000006+00 0.000006+00
0.00000E+00 0.000006+00
0.00000E+00 0.00000E+00
0.000006+00 0.00000E+00
0.00000E+00 0.000006+00
0.000006+00 0.00000E+00
0.00000E+00 0.000006+00
0.00000E+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0,000006+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.000006+00 0.000006+00
0.00000E+00 0.00000E+00
0.000006+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.00000E+00 0.00000E+00

KEN0 MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF TEE SPECIFIED NUMBER OF GENERATIONS.
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TRIGA - PREF. FLOOD CANISTER

LIFETIME =6.88467E-55 + OR - l.54921E-07 GENERATION TINE =2.92747E-05 +
NU BAR = 2.42097E+S0 + OR - 9.21427E-S6 AVERAGE FISSION GROUP = 2.25445E+GS +

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION =1.67845E-01 +

NO. OF INITIAL
GENERATIONS

SKIPPED

3

5

6

7

6

9

10

11

12

17

22

27

32

37

42

47

367

372

377

362

367

392

397

AVERAGE
K-EFFECTIVE

0.91119 +

0.91106 +

0.91106 +

0.91096 +

0.91096 +

0.91105 +

0.91103 +

0.61104 +

0.91106 +

0.91106 +

0.91103 +

0.91115 +

0.91096 +

0.91105 +

0.91094 +

0.91097 +

0.91099 +

0.91563 +

0.91753 +

0.91755 +

0.91744 +

0.91654 +

0.91983 +

0.91466 +

SOR-

OR-

OR-

OR-

OR-

OR-

OR-

OR-

OR-

OR-

OR-

OR-

OR-

OR-

OHR

OR-

OR-

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00117 0.91002 TO 0.91236

- 0.00117 0.90990 TO 0.91223

- 0.00117 0.90999 TO 0.91223

- 0.00117 0.90961 TO 0.91215

- 0.00117 0.90976 TO 0.91213

- 0.00117 0.90967 TO 0.91222

- 0.00116 0.90965 TO 0.91221

- 0.00116 0.90997 TO 0.91222

- 0.00116 0.90996 TO 0.91224

- 0.00116 0.90996 TO 0.91225

- 0.00119 0.90984 TO 0.91222

- 0.00120 0.90995 TO 0.91235

- 0.00121 0.90977 TO 0.91219

* 0.00122 0.90963 TO 0.91227

- 0.00123 0.90971 TO 0.91217

* 0.00124 0.90963 TO 0.91211

- 0.00125 0.90973 TO 0.91224

95 PER CENT
CONFI DENCE INTERVAL

0.90865 TO 0.91353

0.90873 TO 0.91340

0.90872 TO 0.91340

0.90864 TO 0.91332

0.90661 TO 0.91330

0.90670 TO 0.91339

0.90868 TO 0.91338

0.90866 TO 0.91340

0.90670 TO 0.91342

0.90670 TO 0.91343

0.90665 TO 0.91341

0.90675 TO 0.91355

0.90656 TO 0.91340

0.90661 TO 0.91346

0.90646 TO 0.91341

0.90638 TO 0.91336

0.90646 TO 0.61349

0.90612 TO 0.92355

0.90929 TO 0.92576

0.90616 TO 0.92695

0.90669 TO 0.92819

0.90500 TO 0.93209

0.90502 TO 0.91484

0.66995 TO 0.93937

OR - 7.169365-06
OR - 6.79883E-03
OR - 7.91367E-04

99 PER CENT
CONFI DENCE INTERVAL

0.90766 TO 0.91470

0.90756 TO 0.91456

0.90755 TO 0.91457

0.90747 TO 0.91449

0.90744 TO 0.91446

0.90753 TO 0.91456

0.90750 TO 0.91456

0.90751 TO 0.91456

0.90751 TO 0.91460

0.90751 TO 0.91462

0.60747 TO 0.91460

0.90705 TO 0.91475

0.90736 TO 0.91461

0.90739 TO 0.91470

0.90725 TO 0.91464

0.90714 TO 0.91460

0.90723 TO 0.91474

0.90426 TO 0.92740

0.90517 TO 0.92990

0.90346 TO 0.93164

0.90139 TO 0.93357

0.69623 TO 0.93685

0.89761 TO 0.94205

0.67759 TO 0.95172

NUMBER OF
HISTORIES

400000

399000

396000

397O000

396000

395000

394000

393000

392000

391000

366000

361000

376000

371000

366000

361000

356000

36000

31000

26000

21000

16000

11000

6000

OR - 0.00306

OR - 0.00412

OR - 0.00470

OR - 0.00536

OR - 0.00677

OR - 0.00741

OR - 0.01235

0.91197 TO 0.91969

0.91341 TO 0.92166

0.91266 TO 0.92225

0.91206 TO 0.92281

0.91177 TO 0.92531

0.91242 TO 0.92724

0.90230 TO 0.92701

0
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF = 0i911 + OR - 0.0012 WHICH OCCURS FOR 403 GENERATIOHS RON.

0.09105 0.09353 0.09601

0+I
I+ I I
I II
I SI S

SII *
10 + I I * I

SI * 5
I SI I * I

15 + I I '

II S
i II iS
I I I *
I 5 I1* 5

10 + I I* I
i I * 5
i I i* I
I I * 0
I SI * I

25 + II * I
i II * 5
I II * I
I II * 5
I SI '

30 + II * I
I I1* 5
I 11* 5
I II1* 5
I I * I

350+ II S
II * I

I II * 5
I II * I

I I * 5
40 + I * I

I I * 5
i~I' S

I II * 5
I II' S

45 + SII I
I SI S*

I ~I1'*1
I I I* I
i 1 *1I

50 + II * I
I II'S
i SI' I
I SI'* I
I II'*S

55 + II - S
I II'S
i II'S
I II'S

I I * I
600+ 5 * 5

I I * 5
I I S'I

I SI'S*
I S * 5

65 + II'* I
I SII S
I SI'*I

I ~I'*S
I SI'S*

70+ I5' I
I I5* 5I
I I'S
I ~I'*S
I IS ' I

75 + IS * I
I IS ' S
i II * S
I II * 5
I II * 5

805+ 5 * I
I I S'S
IIS *'I

I SI'÷I

85 + II' S

I ~I' I
I ~I I
I I' S

90 + I ' S
I SI ' I
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0
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I
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0

01*

01*

01*
If*

August 2015

*0I
* I
*0I
* I
*0I
*0I
*0I
*0I
*0I
*0I

*0I
*0I
*0i

* ]
* 4
*0I
*0I
*0I
*0I
*0I

*0
I0

0

I
I
I
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THE

15

20O

345+

3550

355 +

360 +

365 +

TRIGA - PREP. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
LINE REPRESENTS K-EFF 0.9111 + OR - 0.0012 WHICH OCCURS FOR

0.8831 0.9020

I *I
I* II
0* IS

I *f

I *I
I*1I
I*1I
I* II

5 *I
I *I

I *I

4 GENERATIONS SKIPPED.

0.9209
.... i------------------.......

I I I
I I* I

I 1* I
I I* I

II * 7
I * I
I * I

II * I
II * I
11I* 5
I I* I
I I* I
I I* 3
II * I
II * I
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II 3
II * I

I * I
II * I
I * I
I * I

II * I
II *
II *
II *
II *
I *
I *
I *
I *
iI *
I I *
II *
II *

I I *
II *
II
IS *

II
II *
II *
IS *

I I *
II *
II *

I I *
I I *

I I *
iII

II

I -

0

370 +

375 +

385 +

395 +

490 +

I
IT

II
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TRIGA - PREF. FLOOD CANISTER

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.S003 2.8324956-54 1.9031

2 0.0016 1.41666E-S3 0.6296

3 0.0021 l.91174E-03 0.5343

4 0.0014 1.23455K-OS 0.5902

5 0.0022 1.97527K-S3 0.5128

6 0.0025 3.19311E-S3 0.2708

7 0.0046 4.20300E-03 0.3053

8 0.0048 4.33301E-03 0.3190

9 0.0064 5.56971K-I3 0.3129

10 0.0100 1.27575E-02 0.2781

11 0.0292 2.658490-02 0.2108

12 0.0379 3.45597E-S2 0.2912

13 0.0340 3.09422E-02 0.3033

14 0.0275 2.50167E-02 0.2791

10 0.0053 4.85847E-03 0.3936

16 0.0036 3.270960-01 0.4464

17 0.1153 4.85398K-O3 0.6615

18 0.0072 S.51708E-S3 0.7127

19 0.0087 7.89008E-S3 0.5201

20 0.0344 3.13456E-02 0.3415

21 0.0175 1.59595E-02 0.5092

22 0.0397 3.61509E-G2 0.3631

23 0.1115 1.G1637E-01 0.2349

24 0.1831 1.66854E-S1 0.2104

25 0.1501 1.36737E-S1 0.2458

26 0.1882 1.71487E-S1 0.2681

27 0.0761 6.933105-02 0.3782

SYSTEM TOTAL = 9.11186E-Il 0.1284

ELAPSED TIME 2.00282 MINUTES

RANDOCM NUMBER= 705700FSOF5D

SKIPPING 3 GENERATIONS

ABSORPTIONS PERCENT LEAKAGE PERCENT
DEVIATION DEVIATION

1.29360K-03 1.4063 .OOOOO0E+S0 0.0000

3.41264E-03 0.4423 0.OOSOOE±00 0.0000

1.85564E-03 0.3922 S.OO000K+00 0.0000

1.05450E-03 0.4228 0.00O00E+-00 0.0000

2.47901K-G3 0.3602 0.OSOOOE+00 0.0000

9.26203K-SI 0.3281 0.OOOOOE+00 0.0000

2.G1369E-S2 0.3109 0.OOSOOE+00 0.0000

1.69557E-02 0.3274 0.OOOOOE+00 0.0000

1.80217E-02 0.2696 .OO0000E+00 0.0000

4.46620E-02 0.2905 0.OOO00E+00 0.0000

5.978S9E-02 0.2609 0.000006+00 0.0000

4.79199K-C2 0.2395 0.O00OOE+00 0.1000

5.62476E-S2 0.2495 0.OOSOOE+00 0.0000

6.45S82E-S2 0.2650 0.SOOO0E+00 0.0000

3.04517E-02 0.3710 0.O0OO0E+00 0.0000

1.68993E-02 0.4071 S.OOSSOE±SO 0.0000

0.666890-03 0.4238 0.OOO00E+0S 0.0000

9.247595-03 0.4621 0OOOS00E+00 0.0000

1.45394K-Ol 0.4346 0.OOO00E+00 0.0000

4.55006E-02 0.3527 0.OOSOOEtOO 0.0000

1.73339E-S2 0.4036 S.OOSS0E+SO0 0.0000

3.41677E-02 0.3508 0.OOOOOE+00 0.0000

0.945610-02 0.2346 0.OOO00E+00 0.0000

1.287116-01 0.2008 0.OOOOOE+100 0.0000

9.85700E-02 0.2382 0.OOOOOE+00 0.0000

1.16429E-01 0.2624 0.SOSOOE+0-0 0.0000

4.18532E-02 0.3919 0.000000+00 0.00O0

1.00262K+SS 0.0434 0.00000E+00 0.0000

NAC International 6.6.6-157



NRIAC-LWTFFOO CAskISAER
August 2015

TRIGA - PEE?. FLOOD CANISTER

0.8423 TO 0.8540
0.8540 TO 0.8656
0.8656 TO 0.8773
0.8773 TO 0.8889
0.8889 TO 0.9008
0.8006 TO 0.8123
0.8123 TO 0.8238
0.8238 TO 0.8386
0.8356 TO 0.8472
0.8472 TO 0.8089
0.8588 TO 0.8705

0.8423 TO 0.8840
0.6540 TO 0.8656
0.8658 TO 0.8773
0.8773 TO 0.8888
0.8888 TO 0.8006
0.8008 TO 0.8123
0.8123 TO 0.8238
0.9238 TO 0.8350
0.8380 TO 0.8472
0.8472 TO 0.9898
0.9888 TO 0.8705

0.8423 TO 0.8040
0.8540 TO 0.8656
0.8686 TO 0.8773
0.8773 TO 0.8888
0.8888 TO 0.8006
0.8006 TO 0.8123
0.8123 TO 0.8238
0.8238 TO 0.8386
0.8356 TO 0.8472
0.9472 TO 0.8588
0.5588 TO 0.9705

0.8422 TO 0.8840
0.8840 TO 0.8606
0.8656 TO 0.8773
0.8772 TO 0.8888
0.8889 TO 0.8006
0.8006 TO 0.8123
0.8123 TO 0.8238
0.8238 TO 0.8356
0.8356 TO 0.8472
0.8472 TO 0.85889
0.8588 TO 0.8705

FREQUENCY FOR GENERATIONS 4 TO 403

FRQUNO*FR*ENRAIOS*04TO 40

FREQUENCY FOR GENERATIONS 204 TO 403

FREQUENCY FOR GENERATIONS 304 TO 403********
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6.6.7 MTR Fuel Boundinq 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 235U in 23

fuel plates. Also included is the bounding HEU case for the 460 g 235U with 23 plates of 20 g

23Uper 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)
NODULE CSAlS2 WILL SE CALLED

LHT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES 9 FULL PITCH
'MIN BASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE
'23 pLATES - 58 GRAM 235U PER PLATE
'FUEL SHIFT AXIAL ALTERNATING
'56 CM ACTIVE FUEL HEIGHT
27GROUPNDF4 LATTICECELL
URANIUM 1 DEN=19.05 0.03626 293 92235 94. 92238 6. END
AL 1 DEN=2.702 0.25566 293 END
AL 2 1.0 293.0 END
920 3 1.9 293.0 END
AL 4 1.9 293.0 END
S5304 5 1.0 293.0 END
PB 9 1.0 293.0 END
N20 7 1.E-20 293.0 END
N20 8 I.E-20 293.9 END
END COMP
SYMM4SLABCELL 0.3919 9.975 1 3 0.119 2 END

READ PAR•AM TBA=5 RUN=YES PLT=NO GEN=903 NPG=1009 END PARAM
READ GEOM

'FUEL PLATE CELL UNITS

UNIT 1
COM= 'MIDDLE FUEL PLATE CELL'
CUBOID 1 1 2P3.3000 bPO.0375 96.7 0.7
CUBOID 2 1 2P3.3000 2PO.9575 57.4 9.0
CUBOID 3 1 2F3.3900 2P0.1959 57.4 0.9
UNIT 2
COM='TOP FUEL PLATE CELL'
CUROID 1 1 2P3.3000 2PO.0375 56.7 0.7
CUBOID 2 1 2P3.3000 2P0.0575 57.4 0.9
CUBOID 3 1 2P3.3000 0.0579 -0.1969 57.4 9.0
UNIT 3
COM= 'BOTTOM FUEL PLATE CELL'
CUBOID 1 1 2P3.3000 2P0.0375 56.7 0.7
CUB0ID 2 1 2P3.3000 2PO.0575 97.4 0.0
1UB0ID 3 1 2P3.3009 0.1959 -0.0575 57.4 0.0

UNIT 4
COM='SIDE PLATE'
CUBOID 2 1 bPO.2 2P3.75 57.4 9.0

SPLATES AT BOTTOM OF BASKET OPENING

'BASKET CENTER ROW ARRAY ELEMENTS

UNIT 10
COM='FUEL PATE AREAY - PLATES IN 5/16 IN. MRS CENTER'
ARRAy 1 -3.3900 -4.3699 0.0
CUHOID 3 1 2P4.3698 2P4.3699 73.152 0.0
HOLE 4 -4.1687 0.9 9.9

HOLE 4 4.1667 0.0 0.0
REPLICATE 5 1 2R0.3550 4R9.O 1

UNIT 11
COM='FUEL ARRAY 25 PLATES IN 5/10 IN. HER RIGHT'
ARRAY 1 -3.9696 -4.3699 0.0
CUBOID 3 1 2P4.3699 2P4.3698 73.102 9.0
HOLE 4 -4.1697 9.0 0.0
HOLE 4 4.1697 9.0 0.0
REPLICATE 5 1 2R0.3556 4RO.0 1
UNIT 12
CON- 'FUEL ARRAY 29 PLATES IN 5/16 IN. WEB LEFT'
ARRAy 5 -2.6314 -4.3688 0.0
CUROID 3 1 2P4.3688 2P4.3688 73.152 0.9
HOLE 4 -4.1687 9.0 0.0
HOLE 4 4.1087 0.0 9.9
REPLICATE 5 1 2R0.3556 4R5.0 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 -4.3698 0.0
CUBOID 3 1 2P4.3698 2P4.3688 73.152 50O

HOLE 4 -4.1687 0.9 0.0
HOLE 4 4.1697 0.0 0.0
REPLICATE 5 0 0.3048 SRO.0 1
UNIT 21
COM='FUEL WITH RAL.F OF 1/4 IN. PLATE ON LEFT TOP STACK'
ARRAY 1 -3.9696 -4.3689 0.0
CUBOID 3 1 294.3688 2P4.3688 73.192 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1887 0.0 0.0
REPLICATE 5 1 0.0 0.3048 4R0.0 1

'BASKET BOTTOM ROW ARRAY ELEMENTS
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UNIT 30
OM4= 'FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STAGE'

ARRAY 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 5R0.0 1
UNIT 31
COM4='FUEL ARRAy WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACE'
ARRAy 1 -3.9686 -4.3688 0.0
0U8000 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1607 0.0 0.0
REPLICATE 5 1 0.0 0.3048 480.0 1

* CONSTRUCTION BASEET ROWS

UNIT 40
OM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP ARD SIDES'

ARRAY 2 -9.0428 -4.3888 0.0
REPLICATE 5 1 380.3048 0.0 280.0 1
UNIT 41
COM='3 UNIT ARRAY WITH REST OF 5/18 WEB'
ARRAY 3 -14.1738 -4.3688 0.0
REPLICATE 5 1 280.3556 2R0.7112 280.0 1
UNIT 42
C04='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM ARD SIDES'
ARRAY 4 -9.0428 -4.3688 0.0
REPLICATE 5 1 2R0.3048 0.0 0.3048 2R0.0 1

'BASEET UNIT

UNIT 500

COM='7 MTR ELEMENTS IN THE LHT'
CYLINDER 3 1 17.0000 73.102 0.0
HOLE 40 0.0 +9.4489 0.0
HOLE 41 0.0 0.0 0.0
HOLE 42 0.0 -9.4489 0.0
CYLINDER 5 1 18.8813 73.152 -1.27
CYLINDER 6 1 33.4963 73.152 -1.27
CYLINDER 5 1 36.0443 73.102 -1.27
CYLINDER 7 1 49.2443 73.152 -1.27
CYLINDER 5 1 49.8538 73.152 -1.27
CUBOID 8 1 4P49.8539 73.102 -1.27

'PLATES AT TOP OF BASEET OPENING

SBASEET CENTER ROW ARRAY ELEMENTS

UNIT 110
COM=' FUEL PATE ARRAY - PLATES IN 5/16 SN. WEB CENTER'
ARRAY 1 -3.3000 -4.3688 15.752
CUBOSD 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1087 0.0 15.752
HOLE 4 4.1087 0.0 15.752
REPLICATE 5 1 280.3556 480.0 0

UNIT 111
COM= 'FUEL ARRAY 20 PLATES IN 5/16 IN. WEB RIGHT'
ARRAY 1 -3.9686 -4.3088 15.752
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 15.752
ROLE 4 4.3687 0.0 15.752
REPLICATE 5 1 280.3556 480.0 1
UNIT 112
COM= 'FUEL ARRAY 20 PLATES IN 5/16 IN. HEN LEFT'

ARRAY 1 -2.6314 -4.3688 15.752
CUBOOD 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1887 0.0 15.752
HOLE 4 4.1687 0.0 10.752
REPLICATE 5 1 280.3556 480.0 1

'BASSET TOP ROW ARRAY ELEMENTS

UNIT 120
CO4= 'FUEL ARRAY ROTH HALF OF 1/4 pLATE ON RIGHT - TOP STAGE'
ARRAY 1 -2.6314 -4.3688 15.702
00B010 3 1 2P4.3688 2P4.3688 73.152 0.0
ROLE 4 -4.1667 0.0 15.752
ROLE 4 4.1687 0.0 15.752
REPLICATE 5 1 0.3048 580.0 1
UNIT 121

0OM= 'FUEL WITR HALLF OF 1/4 IN. PLATE ON LEFT TOP STAGE'
ARRAY 1 -3.9686 -4.3688 10.752
CUBOID 1 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 0.0 0.3048 480.0 1

'BASEST BOTTOM ROW ARRAY ELEMENTS

UNIT 130
COW- 'FUEL ARRAY WITH WALE OF 1/4 IN. PLATE ON RIGHT - BOTTOM STAGE'
ARRAY 1 -2.0314 -4.3608 15.702
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
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HOLE 4 -4.1687 0.0 15.752
HOLE 4 4.1687 0.0 15.752
REPLICATE 5 1 0.3048 580.0 1
UNIT 131
CON- FUEL ARRAY WITH HAILF OF 1/4 IN. PLATE ON LEFT - BOTTOM STAGE'
ARRAY 1 -3.9686 -4.3688 15.752
CUBOID 3 1 2P4.3688 2P4.3088 73.152 0.0
HOLE 4 -4.1687 0.0 15.752
HOLE 4 4.1687 0.0 25.752
REPLICATE 5 1 0.0 0.3048 480.0 1

'CONSTRUCTION BASKET ROWS

UNIT 140
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AND SIDES'
ARRAY 12 -5.0428 -4.3688 0.0
REPLICATE 5 1 3R0.3048 0.0 280.0 1
UNIT 141
COM='3 UNIT ARRAy WITH REST OF 5/18 WEB'
ARRAY 13 -14.1738 -4.3688 0.0
REPLICATE 5 1 280.3556 2R0.7112 2R0.0 1
UNIT 142
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM AND SIDES'
ARRAY 14 -8.0428 -4.3688 0.0
REPLICATE 5 1 280.3048 0.0 0.3048 280.0 1

'BASKET UNIT

UNIT 150
04='7 1418 ELEM4ENTS IN THE LWT'

CYLINDER 3 1 17.0500 73.152 0.0
HOLE 140 0.0 +8.4489 0.0
HOLE 141 0.0 0.0 0.0
HOLE 142 0.0 -8.4488 0.0
CYLINDER 5 1 18.8813 73.152 -1.27
CYLINDER 6 1 33.4863 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 49.6538 73.152 -1.27
CUBOID 6 1 4P49.8539 73.152 -1.27

'CASE LID AND BOTTOM STRUCTURE

UNIT 65
COM= 'SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 36.5188 13.6775 -14.1351
CYLINDER B 1 48.8538 13.6775 -14.1351
CUBOID 8 1 4P48.8538 13.6775 -14.1351
UNIT 61
COM='SIMPLIFIED CASE BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 2 26.3525 283.83
CYLINDER 5 1 36.6168 +13.36 -12.7
CYLINDER 8 1 48.8538 +13.36 -12.7
CUBOID 8 2 4845.8538 +13.36 -12.7
UNIT 62
COM= 'THIN TOP AND BOTTOM SHELL OF NEUTRON SHIELD - SUBTRACTED FROM LID MODEL'
CYLINDER 5 1 48.8538 0.61 0.0
CUBOID 8 1 4P48.8538 0.61 0.5

SSTACK OF BASKETS WITH CASK LID AND BOTTOM

GLOBAL UNIT 70
COM= 'STACK OF 6 BASKETS IN CASK HITH LID AND BOTTOM'
ARRAY 10 -45.8538 -48.8538 0.0

END GEOM
REAR ARRAY

'FUEL ELEMENT PLATE ARRAY

ARA=1 NUX=1 NUY=23 NUS=I FILL 3 2181 2 END FILL

'ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
'PLATES AT BOTTOM OF OPENING

ARA=2 NUX=2 NUT-I NUZI- FILL 20 21 END FILL
ARA=3 NUX=2 NUT-I NUZI- FILL 12 10 11 END FILL
ARAA-4 NUX=2 IJUY=1 NUS=1 FILL 30 31 END FILL

'ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
'PLATES AT TOP OF OPENING

AR•A=12 NUX'.2 NUY=1 NUS=1 FILL 120 121 END FILL
ARA=13 NUX='3 NUY=1 NUZ=1 FILL 112 110 111 END FILL
ARA=14 NUX=2 NUT-I NUZI- FILL 130 131 END FILL

'ARRAY OF BASKETS WITH LID AND BOTTOM

ARA-I0 NUX=1 NUY-l NUZ=I0 FILL 61 62 150 50 150 50 150 50 62 60 END FILL
END ARRAY
READ BOUNDS ALL-NIH END SOUNDS
READ PLOT
TTL= X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION'
0C8=YES PIC-HAT LPI=IO
UAR=I.0 VDN=-1.0 NAX=l500
XUL=-5.0 YUL=5.0 ZUL~=50.0
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ELR=S.S YLN=-S.D ZLR=5O.D END
TTL= 'K-F PLOT OF BASKET - FUEL ELEVATION'
UAX=S.0 VDN=-S.0 NAK=I500
XUL=-17.0 YUL=17.0 ZUL=50.0
XLK=S7.0 YLB=-17.0 ZLR=S0.0 END
TTL= 'K-Y PLOT OF CASK - FUEL ELEVATION'
UAX=S.0 VDN=-I.0 NAX=I500
XUL=-B5.S YUL='SS.0 ZUL=S0.S
XLR=65.0 YLR=-6B.0 ZLR=S0.0 END
TTL= 'Y-l (X=0) PLOT OF BOTTOM BASKET - CENTER SECTION'
VAX=l.D 0NDN=- 1.S0
XUL=0.0 YUL=-S.0 ZUL=55.0
XLB=0.0 YLB=5.0 SLS=S0.0 END
TTL= 'F-Z (X=D) PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT'
VAX=ID 0MDN=-1.S0
XUL=D.0 YUL=-S.D ZUL=lO1.1
XLB=D.0 FLB=5.S ZLB=26.6 END
TTL='Y-Z (X=-2) PLOT OF BOTTOM BASKET'
VAX=l.S MOWN--S.D

XUL='-2.D YUL=-15.0 ZUL-S01.l
XLR=-2.D YLK=I5.D ZLN=26.6 END
TTL='F-l (X=-2) PLOT OF CASK - N=I7.0'
LPI=5 NAX=ID00
VAX=I.S 0MDN=-I.S0
KUL=-2.0 YUL=-l7.0 ZUL=502.S
XLK=-2.S YLR=17.0 ZLR=-l.0 END
TTL='Y-Z (X=-2) PLOT OF CASK - N=51.0'
VAX=Th S DN=-S.S0
XUL=-2.0 YUL='-S1.S SUL=502.B

XLK=-l.D YLN=5l.S ZLB=-l.0 END
END PLOT
END DATA

SECONDARY MODULE 0S0SS8 NAB BEEN CALLED.

MODULE 0O0D0S IS FSNISHED. COMPLETION CODE

SECONDAR•Y MODULE 0S0S02 NAB BEEN CALLED.

MODULE 000002 IS FINESSED. COMPLETION CODE

SECONDARY MODULE 000009 NAB BEES CALLED.

MODULE OD0S09 55 FINSISHED. COMPLETION CODE

MODULE CSAS25 55 FINISHED. COMPLETION COOK

B. CPU TIME USED

S. CPU TIME USED

S. CPU TIME USED

S. CPU TIME USED

0.61 (SECONDS).

4.63 (SECONDS).

742.04 (SECONDS).

749.95 (SECONDS)
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***** PROGRAM VERIFICATION INFORMIATION***

***** ~CODE SYSTEM: SCAL•E-PC VERSION: 4.3 **

***** PROGRAM: CRAG **

*** CREATION DATE: 03/ES/SR***

***** VOLUME: END **

***** LIBRARY: G:\SCALE43\WEIN_NT\EXEE**

*** THIS II NOT A SCALE-PC CONFIGURATION CONTROLLED CODE***

***** JORNAME: SCALE-PC***

*** DATE OF EXECUTION: 10/12/E0D**

*** TIME OF EXECUTION: 14:17:32***
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'MIN BASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE

'23 PLATES - 18 GRAM 235U PER PLATE

'FUEL SHIFT AXIAL ALTERNATING

'56 CM ACTIVE FUEL HEIGHT

'MIN BASKET FLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE

'23 PLATES - 18 CRAM4 235U PER FLATS

'FUEL SHINT AOXIAL ALTERNATING

'50 CM ACTIVE FUEL HEIGHT
LHT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & pLATES 9 FULL PITCH

*** PROBLEM PARSAMETERS***

LIB 27GROUPNDF4 LIBRARY
MXX S MIXTURES
MSC S COMPOSITION SPECIFICATIONS
1DM 3 MATERIAL ZONES

GE LATTICECELL GEOMETRY
MORE C 0/1 DO NOT READ3/READ OPTIONAL PARAMETER DATA

MSLN C FUEL SOLUTIONS

*** PROBLEM COMPOSITION DESCRIPTION **

SC URANIUM STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.0363 VOLUTME FRACTION
ROTH 19.0500 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/i MIXTURE/COMPOUND
TEMP 193.0 ORG KELVIN

92000 1.00 ATOM/MOLECULE

92235 94.000 NT%
92238 6.000 NT%

END

SC AL STANDA[RD COMPOSITION
MX 1 MIXTURE NO.
VF 0.2557 VOLUME FRACTION
ROTH 2.7020 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 253.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC AL STANDARD COMPOSITION
ME 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 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

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

13027 1.00 ATOM/MOLECULE

END

SC 10304 STARDARD COMPOSITION
MX 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 7.9200 T6EORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

24304 19.000 WTI
25055 2.000 NT;.
26304 65.500 NTh
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29104 9.500 ST%
END

SC PS STANDARD COMPOSITION
ME 6 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTN 11.3440 THEEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

82000 1.00 ATOM/MOLECULE
END

SC N20 STANDARD COMPOSITION
ME 7 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTN 0.9982 TNEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/i MIXTURE/COMPOUND
TEMP 393.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC N20 STANDARD COMPOSITION
ME 8 MIXTURE NO.
VP 0.0000 VOLUME FRACTION
ROTN 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.S DEC KELVIN

1051 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

***PRONLEM GEOMETRY***

CTP SYOESLASCELL CELL TYPE
PITCN 0.3919 CM CENTER TO CENTER SPACING
FUELOD 0.075S CM FUEL DIAMETER OR SLAS TNHCCKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOUD I MIXTURE NO. OF MODERATOR
CLADOD 0.1150 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 MOO
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*** ******** * * *** DATA LIBRARY INFORMATION ******* *

** UNIT VOLUME ** *
*** NUMBER DATA SET NAME NAME UNIT FUNCTION * **

55 8 G:\scale43\DATALIB\FT8SF00l STANDARD COMPOSITION LIBRART *

,*82 G:\Bcale43\DATA!LIB\FT82F001 CROSS SECTION LIBRARY**

11 I D:\hjp\23p-18g--as-56h\FTlSF001 SNORT CROSS SECTION LIBRARY **

SI 9 D:\hjp\23p-18g-as-56h\FT90FS01 INPUT DATA DIRECT ACCESS * **

*** ~STANDARD COMPOSITION LIBRARY DATA**

*** UNIT NUMBER : 89R*

**DATASET NAME :G:\Bcale43\DATALIB\FTS9F001 * **

*** ~LIBRARY TITLE: SCALE-4 STALNDARD COMPOSITION LIBRARY**
**• ~637 STANDARD COMPOSITIONS, 490 NUCLIDES**
*** 90I ELEMENTS MITH VARIABLE ISOTOPIC DISTRBUTIONS. *

*** CREATION DATE: B/IS/SR**

*** ~CROSS SECTION LIBRARY DATA *

*** UNIT NUMBER : 82**

*** DATASET NAME : G:\scale43\DATALIB\FT82FI01*l

*** LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY,4

** BASED ON ENDF-B VERSION 4 DATA 0*
**•COMPILED FOR NRC 1/27/88 *

** LAST UPDATED 08/12/94 * **

**• L.M.PETRIE - OARL *
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BBBBBBBBBBBB 0000000O0000
BBBBBBBBBBBBB 0000000O00000

BB BB 00 00

BBBBBBBBBBBB 00 00
BBBBBBBBBBBB 00 00

BBBBBBBBBBBBB 0O000000000000
BBBBBBBBBBB O00000000000

SSSSSSSSSSS CCC1CCCCCCC

000S00SSS00SS CccccCCCCCCCc
SS SS CC CC
SS CC
SS CC

OsssSssSSSSS CC
SSSSSSsSSSOS CC

SS CC
5S CC

SS S0 CC CC
sSsSSSSSSSOSSS CCCCCCCCCCCCC

SsSsSSSSSSSS CCCCCCCCCCC

II ~ 0000000
11i 000000000

111i 00 00
1i 00 00

1i 00 00
1i 00 00
1i 00 00
1i 00 00
11 00 00
11 00 00

11011111 000000000
Iiiiiiii 0000000

10 44
i11 444

1111 4444
11 44 44
11 44 44
11 44 44
11 44 44
01 444444444444
01 4444444444444
I1 44

111101011 44
101i1i11 44

A

NN NN
NNN NB
NNNN NB
BNNBN NB
NN NB NB
NB NN NB
NN NB NB
NB NB NB
NN NN NN
NB NNNN
NN NNN
NN NB

AA AA
AA AA
AA PA

AAAAAAAA
AAP AA PAAA
AA PAA

//
//

//
//

//
//

//
//

A~AAA~AAAAA

PA PAA AA
PA PA
PA PAA

PA PA
PA PAA AAA
PAAAA PAAA

IL EREEEEEEEEEEE
LL EEEEEEEE
LL EE
LL EE
LL EREEEE
LL EREEEEEEE
LL EREEEE
LL EE
LL ER

ILLILLLLLLLLL EEEEEEEEEEEEE
LLLLLLLLLLLLL REEREEEEEREEEE

11 22222222222
111 2222222222222

1111 22 22
10 22
Ii 22
I1 22
00 22
1I 22
11 22
11 22

11101101 2222222222222
11i1111 2222222222222

01 7777777777777
011 777777777777

111i 77 77
11 77
1i 77
11 77
Ii 77
i1 77
11 77
Ii 77

1ii11010 77
IIIII1I 477

NB MOO 101011001101

NBM NBNBN II

NB 14M41 NB II

N MB NB II
NB NB II

NB NB II

PPPPPpPpPpPP

PP PP
PP PP
PPPPPPPPPPPPP
PPPPPPPPPPPP
PP
PP
PP
PP
PP

// 0000000
// 000000000

// 00 00
// 00 00

II 00 00

// 0000000

333331333333
33333313333333

:: 33 33
:: 33
:: 33

333
333

::: 33
*: 33

:: 33 33
3333333333333

333333313333

kugust 2015

222233222222
2222222222322
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

CCCCC CC CCCC
CCCC CCCC CCCC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCC CC CCC

0000000
000000000

00 00
00 00
00 00
00 O00
00 O00
00 O00
00 O00

00 O00
000000000

0000000

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44
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SSSSSSSSSSS 3
3S3SSSSSSSS33SSS
33 33
SS
33
333333333333

333333333333
33
33

33 33
3 33SSSS33SSSS35S

333S3S3S333

C CC CC0CC CCC
CC CCC CC CCC CC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CC CCC CCCC CCCC

CC CCCC CCCC C

AA AA
AA AA
AA AA

AAAR A AAAA

AA AA
AA AA
AA AA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

ESEEEE55ESEEEEE

ES
EE
EE

EESEESEEEE
EE
EE
ES
SEESESESEEEEEEE
SEEEE EEEEEEEE

PPPPPPPPPPPP
ppppppppppppp
PP PP
PP PP
PP pp
PPPpPpPpPpPPP

PP

PP

CCC0CC CCC CC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
0CC CCCCCC CCCCC

CCCCC CC CCCC

***** ~PROGERAI VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM: 000038***

*** CREATION DATE: 09/13/93 **

***** VOLUME: ENS **

***** LIBRARY: G:\SCA1E43\WIN_NT\EXE***

***** THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE***

***** JOBNANE: SCALE-PC **

*** DATE OP EXECUTION: 13/12/IS***

**** TIME OF EXECUTION: 14:17:34 **

0
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-1Q ARRAy HAS

0Q ARRAy HAS

10 ARRAy HAS

2Q ARRAy HAS

1 ENTRIES.

4 ENTRIES.

S ENTRIES.

2 ENTRIES.

0
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LOGICAL ASSIGNMENTS

WAITER LIBRARY 11
WORKING LIBRARy S
SCRATCH FILE 16
NEW LIBRARY S

PROBLEM DESCRTPTION

IGR--GEOMETRY (S/I/2/3--INF MED/SLAB/CYL/SPHERE 1

DIZM--NUMBER OF ZONER OR MATERIAL REGIONS 8

WI--MIXING TABLE LENGTH 16

IBL--SHIELDED CR011 SECTION EDIT OPTION S0/S--HO/YES) 0

IBA--BOHOARENRO FACTOR EDIT OPTION (GI1--HOIYES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1.00000E-03

GEOMETRY CORRECTION FACTOR FOR WISHER RATIONAL APPROXIMATION 1.GS0E±S0

3Q ARRAY HAS 16 ENTRIES.

4Q ARRAY HAS 16 ENTRIES.

SQ ARRAY HAS 16 ENTRIES.

EQ ARRAY HAS B ENTRIES.

7Q ARRAY HAS B EHTRIES.

SQ ARRAY HAS B ENTRIES.

9Q ARRAY HAS S ENTRIES.

100 ARRAY HAS 16 ENTRIES.

110 ARRAY HAS 8 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY HNW IDENTIFIER
1 1 62235 1.6E361E-03 1092S15
2 1 62226 1.G4847E-GI 1082226

3 1 11027 1.S418IE-52 10130270
4 2 11027 6.S3066E-O2 2011027
5 4 11027 E.03066E-02 4013027
6 3 1001 E.67692E-02 3501001
7 7 1001 E.67692E-22 7001101
B 8 1001 6.67692E-S2 8001001
9 1 6016 3.33B45E-0S 2006016
50 7 0016 3.33846E-22 7000016
11 6 BOSE 3.33646E-22 800801E
12 5 24304 1.74286E-02 0024104
13 5 250061 1.73633E-03 5025055
14 5 26104 5.93579E-02 5026314
15 5 26304 7.72075E-03 5026104
16 5 02000 I.SO69SE-52 60621000

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/1--FUEL/MOD)
1 1 3.750005E-02 2.93000E+i02 2.62093E+0G 0
2 2 5.70000E-0S 2.92000E+D2 0.OS0ODE+00 0
3 3 1.95950E-01 2.93000E+r02 0.O00OOE+I0 0
4 4 5.19595E+00 2.93000Et02 I.00000E+00 S

O 5 S.01959E+01 2.93000E+02 0.O0S00E+I0 S
6 6 S.51959E+01 S.93000E+02 0.00000E+-00 0
7 7 l.01859E+01 2.93000E+02 0.OSOS0E+00 0
B H 2.51659E+01 2.93000E+02 G.IOS00E+00G 0

3609 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MARE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM HAVE BONDALRENKO FACTOR DATA**BONANI WILL COPY FROM LOGICAL 11 TO LOGICAL S

COPY 1001 HYDROGEN FROM LOG 11 TO LOG 16 BONDARENRO TRIGGER S

COPY 5005 HYDROGEN FROM LOG lB TO LOG S BONDARENKO TRIGGER I

COPY 1001 HYDROGEN FROM LOG 16 TO LOG S SONDALRENRO TRIGGER S

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENRO TRIGGER 0

COPY 8016 OXYGEN-SE FROM LOG I1 TO LOG SE BONDARENRO TRIGGER 0

COPY 5016 OXYGEN-iS FROM LOG S8 TO LOG S BONDABRENEG TRIGGER 0

COPY 8016 OXYGEN-SE FROM LOG 58 TO LOG S BONDALRENKO TRIGGER 0

COPY 6016 OXYGEN-SE FROM LOG 16 TO LOG 1 BOHDARENKO TRIGGER 0

COPY 13027 AL-27 1163 216 0 FROM LOG 51 TO LOG SB BONDARENRO TRIGGER S0
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COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

13027

13027

13027

24304

25055

26304

28304

82000

92235

92238

AL-27 1103 218 G

AL-27 1193 218 G

AL-27 1193 218 0

CR 1591 WT 00-30

MANGANESE-55

FE 1102 WT 00-30

NI 11905 WT 00-30

PB 5288 218NGP

UPRANIUM-235

URANIUMA-2380

FROM LOG 18 TO LOG

PROM LOG 18 TO LOG

FROM LOG 18 TO LOG

FROM LOG 15 TO LOG

FROM LOG ii TO LOG

FROM LOG 11 TO LOG

FROM LOG 11 TO LOG

FROM LOG 51 TO LOG

FROM LOG II TO LOG

FROM LOG II TO LOG

1
1

1

1

1

1

1

1

1

1

BONDARENMO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENEO TRIGGER 0

BONDARENRO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDAR•ENKO TRIGGER 0

BONDOARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDA!RENKO TRIGGER 0
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/69
LAST UPDATED

L.M.PETRSE - ORNL
TAPE ED 4321
NUrMBER OF NEUTRON GROUPS 27
FIRST TREEPAL GROUP 15

TABLE OF CONTENTS
HYDROGEN EMDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV M-AT 1269/TBR541002
BYOROGEN ENDF/B-IV MLAT 1269/THRP54162
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 EMDF/B-IV MAT 1276
OXYGEN-S6 ENDF/B-IV MAT 1276

AL-27 1193 216 OP 540375(5)
AL-27 1193 216 SF 040375(5)
A1-27 1163 216 GP 040375(5)
CR 1191 WT 52-304 (1/EST) 2-3 293K SP=5+4 (42375)'

MAN4GANESE-55 ENDF/B-IV MAT 1197
FE 1192 NT SS-354(1/EST) 0-3 293K SP=5+4 (42375)'
NI 1190 WT 51-304 (1/EST) P-3 293K SP=5+4 (42375)'
PB 1299 218NGP 042375 P-3 293K
URASOSUS4-235 ENDF/B-SV MAT 2261
URANISUO4-238 ENDF/B-IV MAT 1262

TAPE COPY USED S I/O'S, AND TOOK 0.17 S:

06/12/94

NUMBER OF NUCLIDES
NUMBER OF GAMMA GROUPS
LOGICAL UMIT

UPDATED 06/22/94
UPDATED 09/12/94
UPDATED 06/22/94
UPDATED 06/22/94
UPDATED 08/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 09/22/94
UPDATED 06/12/94
UPDATED 66/12/94
UPDATED 08/12/94
UPDATED 66/12/94
UPDATED 66/12/94
UPDATED 06/12/94

26

ID
ED
ED
ID
SD
ED
ED
ID
ID
ID
ID
ID
ID
ID
ID
ID

3001002
7002001
6002002
3006016
7006016
6006016
2013027
2013027
4013027
0024304
5025205
5026304
5026304
6062000
1092235
1092236

ECONDS

S
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SKK KK EREEREEREREEEE NN NN 00000000000 VV? VV?

KK KR EREREREREEEEEE NNN NN 0000000000000 VV? VV?
KK KR ER NNNNO NN 00 00 WT VW
KK KR ER NN NN NN 00 00 VV? VW
KK KK ER NN NN NN 00 00 VV? 'T
KKRKKKKK EREEREEEEE NN NNT NN 00 00----------VV WT
KKKKEKKK EREEREEEE NN NN NN 00 00------------W VW
KR KR ER NN RN NN 00 00 VT VT

KR KR ER RN NN NN 00 00 VT WT
KK RE ER RN NRNN 00 00 VT VT
KR KR EREEEEREKERE E RN NNN 0000000000000 VVV
KR KR EREEREEREREEE RN NN 00000000000 V

00000000000 CCCCCCCCCCC AAAAAAAAA LL REEEEREEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
0000000000000 CCCCCCCCCCCCC APAAAAAAAAA LL REEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
0S SR CC CC AA AA IL RE PP PP CC CC
SS CC ASA AA IL EE PP PP CC
0S CC AA AA LL ER PP PP CC
000000000000 CC AAAAAAAAAAAAA IL EREREEK--------------PPPPPPPPPPPPP CC

000000000000 CC AAAAAAAAAAAAA IL EEREEEE--------------PPPPPPPPPPPP CC
00 CC ASA AA IL ER PP CC
00 CC ASA AA IL ER PP CC

SS 00 CC CC ISA ASA IL EE PP CC CC
0000000000000 CCCCCCCCCCCCC ISA ISA IL~LLLLLLLL EREREREREEEEE PP CCCCCCCCCCCCC
00000000000 CCCCCCCCCCC AA. AA LLLLLLLLLLLL EREREREREE REE PP CCCCCCCCCCC

11 0000000 // !1 22222222222 // 0000000 0000000
111 000000000 // 111 2222222222222 // 000000000 000000000

011i O0 0 00/I 1111 22 22 // 00 00 00 O00

10 00 00 // Ii 22 // 00 00 00 00
1i 00 00 // 11 22 // 00 00 00 00
10 O0 0 00/I 11 22 // 00 00 00 O00

1i 00 00 // II 22 // 00 00 00 00
10 00 00 // 11 22 // 00 00 00 O00

71 00 00 // II 22 // 00 00 00 00

71 00 00 // 11 22 // 00 00 00 O00

11111111 000000000 // 11111111 2222222222222 // 000000000 000000000
11111111 0000000 // 11111111 2222222222222 // 0000000 0000000

i1 44 ii 7777777777777 44 0000000

111 444 I11 777777777777 444 000000000

1110 4444 1111~i 77 77 ::4444 00 00

1I 44 44 ': 11 77 ::: 44 44 00 00
11 44 44 10 i 77 ::44 44 00 00

10 44 44 II 77 44 44 00 00
10 44 44 10 77 44 44 00 00

1I 444444444444 ::1I 77 ': 444444444444 00 00
10 4444444444444 ::1I 77 :: 4444444444444 00 00
10 44 ::1I 77 ::44 00 00

00111111 44 10111010 77 44 000000000
101701111 44 11111110 77 44 0000000

0
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33333333333
3333333333333
33 5S

33
33

333333333333
333333333333

33
33

33 33
3S33S3SSS3S3SSS
3S33SSSSSSS

CCCCCECCCCCC
CCC CCCC CCCC CC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CC CCCC CCC CCCC

C CCCC CCC CC C

AA AA
AA. AA

AA AA

AA AA
AA AA
AA AA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

PEEERERREEEEEEEE
REESEEEEEEEEE
ER
EE
ER
EREEESEEEE

ER
ER

REE
ERREEEKEERREEREE
EEEERRE ERERRERE

PPPPPPPpPPPpP
pPPPPPpPPPPPPP

PP pp

PPPPPPpPPPPPPP
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: 0303003**

*** CREATION DATE: 33/03/96***

***** VOLUME: ENGG**

**•** LIBRARY: G:\SCAI.E43\WIN_NT\EXE **

*** THIS 53 NOT A SCALE-PC CONFIGURATION CONTROLLED CODE **

***** JOSNAME: SCALE-PC***

** DATE OP EXECUTION: iS/il/S0O*•

*** TINE OP EXECUTION: 14:17:40 **

0
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* ** ****** NUMERIC PARAMETERS *******

**TME MAXIMU!M PROBLEM TINE (NIN) 30.00 *

**TRA TIME PER GENERATION (NON) 5.00**

** GEM NUMBER OF GENERATIONS BI3 * *

**NPG NUMBER PER GENERATION 1I00**

* ** NSK NUMBER OF GENERATIONS TO BE SEIPPED 3 **

** * BEG BEGINNING GENERATION NUMBER 1 **

* ** RES GENERATIONS BETNEEN CHECEPOINTS 0 *

M* ID NUMBER OF EXTRA I-D CROSS SECTIONS 1 *

**NBE NEUTRON BANE SIZE 1025**

*** XNB EXTRA POSITIONS IN NEUTRON BANE 0**

* NFR FISSION BANE SIZE I000 *

**XFB EXTRA POSITIONS IN FISSION BANE 0**

N* TA DEFAULT VALUE OP NEIGHT AVERAGE 0.5000 *

N* TN WEIGHT NIGH FOR SPLITTING 3.0000 *

N* TL WEIGNT LOW FOR RUSSIAN ROULETTE 0.31333 *

** ND STARTING RANDOM RNNMER BB8271500001 *

**NBS NUMBER OF D.A. BLOCES ON UNIT 8 300 *

**NiB LENGTN OF D.A. BLOCES ON UNIT B 512 *

* ** ADJ NODE OF CALCULATION FORWARD ** *

* ** INPUT DATA NRITTEN ON RESTART UNIT NO ***

*** NINARY DATA INTERFACE YES ** *
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**************************•************************************************

*** ****** ~LOGICAL pAPAMETERS *** *

RUN

FLX

SMUJ

MEU

CKU

FMIU

MEN

FMH

HHL

AXl

XSD

XAP

PET

PlD

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF NY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FINS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMdBER

PRINT FINS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT G-D MIXTURE X-BECTIONS

PRINT D-D MIXTURE M-IECTIONS

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

PLY

NUB

MEP

CEP

FMP

NRA

CRA

FIMA

RAL

FAR

GAS

PAMX

PWT

PIM

BUG

TEE

PLOT PICTURE RAP(S)

COMPUTE FISSION DENSITIES

COMPUTE HO-BAR & 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 NUMBER

COMPUTE COFACTOR K-EFF BY AR•RAY NUMBER

PRINT FIBS PROD MATRIX BY ARRAY NUMiBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIB. AND ABS. BY REGION

PRINT FALR BY GROUP

PRINT XIEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFOBMATION

NO * *

NO -f*

YES**

NO * *

NO *-**

NO **

NO **

NO ** *

HO ** *

HO * **

NO ***

NO ***

NO ***

NO **

NO **"

NO * **

NO ** *

PARAMETER INPUT COMPLETED

..... I GO'S HERE USED READING THE PAR°AMETER DATA ....

*********** DATA READING COMPLETED**********
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** UNIT VOLUME * *
* NUMBER DATA SET NAME NAME UNIT FUNCTION * *

***

XSC

ALB

WTS

SKT

BIN

RST

LIB

14

79

S0

16

95

95

8

9

10

D: \hjp\23p-18g-as-B6h\FTSIF001

G:k\scale43\DATA•IBI\FT79F001

0: \scale43\DATALIB\FT8SFOG1

UNKNOWN

D: \hjp\23p-l8g-as-56h\FTS5FGI1

D: \hjp\23p-l8g-as-56h\FTS5F001

D: \hjp\23p-18g-as-S6h\FT04F001

D: \hjp\23p-18g-as-56h\FTG8F00S

UNKNOWN

UNKNOWN

MIRED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGWTS

WRITE SCRATCN DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIRING DIRECT ACCESS

..... 5 ID'S WERE USED PREPARING INPUT DATA ....

CROSS SECTIONS READ FROM THE AMPE WORKING LIBRARy ON UNIT 4
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MIXING TABLE

NUMN3ER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE TORESNOLD =3.0E-05

MIXTURE
NUCLIDE
1013027

08/12/94
1092225

08/12/94
1092228

08/12/94

MIXTURE =
NUCLIDE
2013027

08/12/94

MIXTURE =
NUCLIDE
3001001

08/22/94
3008016

08/12/94

MIXTURE=
NUCLIDE
4013027

08/12/ 94

MIXTURE =
NUCLIDE
5024304

08/12/94
5025055

08/12/94
5028304

08/12/94
5028304

08/12/94

MIXTURE =
NUCLIDE
6082000

08/12/94

MIXTURE
NUCLIDE
7001001

08/12/94
7008016

08/12/94

MIXTURE =
NUCLIDE
8001001

08/12/94
8008016

08/12/94

1
ATOM-DENS.

1.514180SE-02

1.66361E-03

1.04847E-04

DENSITY (0/CC)
NOT. FRAC.

5. 00014E0-01

4.699960-01

2. 9999IE-02

=1.3815
ZA ANT

13027 26.9818

92230 230.0441

92238 238.0910

2 DENSITY(G/CC) = 2.7020
ATOM-DENS. NGT. FRAC. OA ANT

6.030660-02 1.000000+00 13027 26.9818

3
ATOM-DENS.

6.878820-02

3. 33846E0-02

DENSITY (0/CC)
NOT. FEAC.

1.119270-01

8. 8 807 4E-01

= 0.99817
ZA ANT

1001 1.0077

8018 15.9904

4 DENSITY)G/CC) = 2.7020
ATOM-DENS. NOT. FRAC. IA ANT

6.030880-02 1.000000+00 13027 28.0818

5
ATOM-DENS.

1. 74286E-02

0.736330-03

5.935790-02

7.72070E-03

DENSITY (0/CC)
NOT. FRAC.

1. 90000E-01

1.989980E-03

6.950000-01

9.50001E-02

S7.9200
ZA ANT

24000 51.9957

25005 04.9379

28000 55.8447

28000 58.6872

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

URANOIUM-235 ENDF/B-IV MAT 1261

URANIUM-238 ENDF/S-IV MAT 1262

NUCLIDE TITLE
AL-27 1183 218 OP 040375 (0)

NUCLIDE TITLE
NYDROGEN ENDF/S-IV MAT 1269/TNRO41002

OXYGEN-i6 RNDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1103 218 OP 040375(5)

NUCLIDE TITLE
CR 1191 NT 11-304 (1/ROT) 9-3 2930 09=5+4 (42375)

MANGANESE-S5 RODF/S-tV MAT 1107

FE 1192 NT 00-304 (1/ROT) 9-3 2930 S9=5+4 (42375)

NI 1180 MT S1-304 (1/ROT) 9-3 2930 1P=5+4 (42375)

NUCLIDE TITLE
P8 1288 218NGP 042375 9-3 2930

NUCLIDE TITLE
NYDROGEN ENDF/S-IV MAT 1269/THR804002

OXYGEN-16 ENDF/B-IV MAT 1278

NUCLIDE TITLE
NYRDROGEN ENDF/S-IV MAT 1269/T8RM1002

OXYGEN-16 ENDF/B-IV MAT 1278

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

8 DENSITY)G/CC) = 11.344
ATOM-DENS. NOT. FRAC. ZA ANT

3.286900-02 1.000000+00 82000 207.2100

7
ATOM-DENS.

6.87692E-22

3. 3384 60-22

8
ATOM-DENS.

0.67692E-22

3.338460-22

DENSITY (0/Cc)
NOT. FEAC.

1. 11027E0-01

8.880730-01

DENSITY (0/CC)
NOT. FRAC.

1.119270-01

8.88073E-01

= 0.998170-20
ZA ANT

1001 1.0077

8016 15.9904

= 0.998170-20
ZA ANT

1001 1.0077

8016 15.9904

3001001
7001001
8001001
3008016
7008016
8008016
1013027
2013027
4013027
5024304
5025055
5026304
5028304
6082000
1092235
1092238

HYDROGEN
HYDROGEN
NYRDROGEN
OXYGEN-16
OXYGEN-16

ENDF/B-IV M{AT 1269/TNHR41002
ENDF/B-IUVMAT 1269/TNHR41002
RNDF/B-IV MAT 1269/TNRMI1002
ENDF/B-IU MAT 1276
ENDF/8-IV MAT 1276

OEYGEN-16 RODF/B-lV MAT 1276
AL-27 1193 218 OP 040375 (5)
AI.-27 1193 218 OP 040375(5)
AL-27 1103 218 OP 040375)5)
CR 1191 NT 10-304 (1/ROT) 9-3 2930 S9=5+4 (42375)'

MANGANESE-SI ENDF/8-IU MAT 1007
FE 1192 NT 50-304 (1/ROT) P-3 2930 S9=5+4 (42375)'
NI 1190 NT S0-304 (I/ROT) P-3 2930 0P=5+4 (42375)'
PB 1298 218NGP 042375 9-3 2930

URANIUM4-235 ENDF/B-IV MAT 1261
URANIU14-238 ENDF/B-lV MAT 1262

UPDATED 08/12/84
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 00/12/94
UPDATED 08/12/94
UPDATED 08/02/94
UPDATED 08/12/94
UPDATED 08/12/84
UPDATED 08/12/94

REND MESSAGE NUMBER K5-222

0000 MESSAGE NUMBER 05-222

KEN0 MESSAGE NUMBER5 05-222

I TRANSFERS FOR MIXTURE 3 NERO CORRECTED FOR NBA MOMENTS.

S TRANSFERS FOR MIXTURE 7 NERO CORRECTED FOR NB LMOMENTS.

1 TRANSFERS FOR MIXTURE 0 NERO CORRECTED FOE BABD MOMENTS.

S.... TO'S NERO USED MIXING CROSS-SECTIONS ....

1-0 CROSS SECTION ABRAY SD NUMBERS
1 2002 1452 27 18 1058

..... 0 IO'S NERO USED PREPARING TOE CROSS SECTIONS

6.6.7-22

0
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*** ******* ***** ADDITIONAL INFORMATION4*** *

***

4**
4.*

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 28

ENTRIES/NEUTRON IN TSP FISSION RANK 21

NUMBER OF MIXTURES USED 7

NUMBER OF BIAS IDO'S USED 1

NUMBER OF DIFFERENTIAL ALBEUOS USED 0

TOTAL INPUT GEOMETRY REGIONS 88

NUMBER OF GEOMETRY REGIONS USED BR

LARGEST GEOMETRY UNIT NUMBER LBS

LARGEST ARRAY NUMBER 14

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X

NUMBER OF UNITS SN TNE GLOBAL Y

NUMBER OF UNITS IN THE GLOBAL Z

USE A GLOBAL REFLECTOR

USE NESTED ROLES

NUMBER OF SOLES

MAXIMUM HOLE NESTING LEVEL

USE RESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

DIR.

DIR.

DIR.

YES

15

YES

34

2

YES

B

3

*** ONAR ODTONMR - OUDR ODIINMR ** *

** +X BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR ***

* ** +y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR ** *
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0MEDIA BIAS
BUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

... UNIT 1

MIDDLE FUEL PLATE CELL

1 CUBOID 1 1

2 CUSOIC 2 1

3 CUBOID 3 1

3.3000

3.3000

3.3000

-X = -3.3000

-X = -3.3000

-X = -3.3000

+Y= 3.75000E-02 -Y .=-3.75000E-02 +Z

+Y= 5. 75000E-02 -Y =-5 .75000E-02 +0

+Y= 0.19590 -y -- 0.19590 +Z-

56.700

57.400

57.400

-Z

-Z

0.70000

0.008000

0.00000

UNIT 2

TOP FUEL FLATE CELL

1 CUBOID

2 CUBOID

3 CUBOID

1 1 +0

2 1 +0

3 1 +0

3.3000

3.3000

3. 3000

-X = -3.3000

-X = -3.3000

-X= -3.3000

+Y= 3.75000E-02 -Y =-3.75000E-02 +0

+Y= S.75000E-0l -Y =-5 .75000E-02 +1

+Y= 5.75000E-02 -Y =-0.19590 +Z1

56. 700

57. 400

57. 400

-Z

-Z

-Z

0. 70000

0. 000O00

0.00000

UNIT 3

BOTTOM FUEL PLATE CELL

1 CUBOID 1 1 +0

2 CUBOID 2 1 +X

3 CUBOID 3 1 ±0

3.3000

3.3000

3.3000

-X -3.3000 +Y = 3.75000E-02 -Y =-3.75000E-02 +0

-X = -3.3000 +Y = 5.75000E-02 -Y =-S.75000E-02 +0

-X = -3.3000 +Y = 0.19590 -Y =-5.75000E-02 +0

56.700

57.400

57.400

-0

-Z

-Z

0.70000

0. 00000

0.00000

. .. UNIT 4 - "

SIDE PLATE

1 CUBOID 2 1 +0 - 0.20000 -X =-0.20000 +Y - 3.75000 -y = -3.7500 +Z = 57.400 -z = 0.00000

FUEL PATE ARRAy - PLATES IN

1 ARRAY NUMBER 1

2 CUBOID 3 1

BOLE 10110400 1

SOLE NUMOBER 2

3 CUBOID 5 1

5/16 IN.

+0 -

+X =

AT 0

AT 0 -

+X -

WOEB CENTER

3.3000

4.3688

-4.1687

4.1687

4.7244

UNIT 10 EXTERNAL TO LATTICE 1

-X

-X

Y

Y

-X

-3.3000

-4.36088

0.00000

0.00000

-4.7244

+Y

+Y

4.3058

4.3688

0. 00000

0. 00000

4 .3688

-y= -4.3680

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3688

+Z - 57.400

+0 - 73.152

-Z

-Z

0.,00000

0. 00000

+Z - 73.152 -Z = 0.00000
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

REGION HUM ID

... UNIT 11 EXTERNAL TO LATTICE 1

FUEL ARRAY 20 PLATES IN 5/16 00. HER RIGHT

1 ARRAY NUMER 1 +X = 2.6314 -X = -3.9686 +Y = 4.3658 -Y = -4.3688 +Z 57.400 -Z = 0.060000

2 CUSOID 3 1 +X =4.3686 -x = -4.3688 +Y = 4.3688 -Y = -4.3686 +Z = 73.152 -S = 0.00000

BOLE NUMBER 3 AT X = -4.1687 Y = 0.0O000 5 = 0.00000 IS UNIT NUMBER 4

BOLE NUMBER 4 AT X = 4.1687 Y = 0.00060 Z = 6.00000 IS UNIT NUMBER 4

3 CUBOID 5 1 +X = 4.7244 -x = -4.7244 +Y = 4.36689 -Y = -4.3688 +Z = 73.152 -Z = 0.00000

... UNIT 13 EXTERNAL TO LATTICE 1

FUEL ARRAY 20 PLATES IN 5116 IN. WER LEFT

1 ARRAY NUMBER 1 +X =3.9806 -X = -2.6314 +Y = 4.3658 -Y = -4.3688 +Z = 57.400 -Z = 0.00000

2 CUBOID 3 1 +X = 4.3688 -X =-4.3688 +Y = 4.3688 -Y = -4.3688 +Z = 73.152 -Z = 8.00000

HOLE NUMER 5 AT X - -4.1687 Y - 0.00000 Z0 0.00000 IS UNIT NUO4BER 4

HOLE NUMBER 6 AT X = 4.1687 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 4

3 CUBOID 5 1 +X = 4.7244 -X = -4.7244 +Y = 4.3688 -Y = -4.3688 +Zo - 73.152 -z = 0.00000

... UNIT 20 EXTERNAL TO LATTICE 1

FUEL ARRAY WITH HALF OF 1/4 PLATE OH RIGHT - TOP STAlE

1 ARRAY NUMBER 1 +X - 3.8686 -X = -2.6314 +1 = 4.3658 -Y = -4.3688 ±Z = 57.400 -z = 0.00000

2 CUBOID 3 1 ±X = 4.1688 -X = -4.3688 +Y = 4.3688 -Y = -4.3688 +Z = 73.152 -z = 0.00000

HOLE NUM4BER 7 AT X = -4.1607 Y - 8.0S000 Z = 0.00000 IS UNIT NUMBER 4

BOLE NUMBER 8 AT X - 4.1687 Y - 0.00000 Z = 0.60000 IS UMIT NUMBSER 4

3 CUROOD 5 1 +X = 4.6736 -X = -4.3600 +Y - 4.3680 -Y = -4.3688 +0 = 73.152 -Z - 0.080000
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUN IDREGION

... UNIT 21 EXTERNAL TO LATTICE 1 ...

FUEL WITS HALF OF 1/4 IN. PLATE ON LEFT TOP STACE

1 ARRAY NUMBER 1 +X = 2.6314 -X = -3.9686 +Y = 4.3658 -y = -4.3688

2 CUBOID 3 1 +X = 4.3688 -X = -4.3688 +Y = 4.3688 -y = -4.3688

SOLE NUMBER 8 AT X = -4.1687 Y =0.00000 Z = 1.010000 IS UNIT NUMBER

HOLE NUMBER 10 AT X = 4.1687 Y = .100000 1 = 0.00001 IS UNIT NUMBER

3 1U80ID 5 1 +X = 4.3688 -X =-4.6736 +Y = 4.3688 -y = -4.3688

+Z-

+Z

57.400

73.152

73. 182

-Z

-Z

0.010000

0.500000

-Z = 0.00000

UNIT 30 EXTERNAL TO LATTICE

OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACKFUEL ARRAY WITN HALF

1 ARRAY NUMBER

2 CUBOID

HOLE NUMlBER

HOLE NUMBER

3 CUBODID

31i

12

51i

+X - 3.9686

-X 4.368B

AT X = -4.1687

AT X - 4.1687

+X= 4.6736

-X =-2.6314

-X =-4.3686

Y = 0.00000

Y = 0.00000

-X = -4.3688

+y

+Y

4.3658

4.3688

0.00000

0.00000

4 .3688

-y = -0.3688

-y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-y = -4.3688

+Z- - 57.400 -Z = 0.00000

+Z - 73.152 -Z = 0.00000

+Z = 73.152 -Z = 0.00000

... UNIT 31 EXTERNAL

IN. PLATE ON LEFT - BOTTOM OTACE

TO LATTICE 1 ...

FUEL ARRAY WITH HALF OF 0/4

1 ARRAY NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

1 +X

3 1 +X

13 ATMX

14 ATMX

5 1 +X

2.6314

4.3688

-4.1687

4.1687

S4.3688

-X -3.9686

-X = -4.3688

y = 0.00000

Y = 0.00000

-X = -4.6736

+Y

+Y

4.36588

4.3688

0. 00000

0.00000

4.3688

-y = -4.3688

-y = -4.3688

IS UNIT NUMBER

IS UNIT HNUMBER

-y - -4.3688

57.400

73.152

-Z = 0.00O000

-Z 0.00000

+Z = 73.152 -Z - 0.00000

2 UNIT ARRAY WITH 1/4 IN.

I ARRAY NUMBER 2

2 CUBOID 51

... UNIT 40 EXTERNAL TO LATTICE 2

PLATE ON TOP AND SIDES

+X= 8.0420 -X - -8.0428 +Y = 4.3888 -y - -4.2688 +0

+X= 8.3468 -X = -8.3476 +Y - 4.6736 -y = -4.3688 +0

73.152

73. 152

-Z = 0. 00000

-Z = 0. 00000

0
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 41 EXTERNAL TO LATTICE 3

3 UNIT ARRAY RITE REST OF 5/16 REB

1 ARRAY NUMBER 3

2 CUBOID 51

+X - 14.173 -X = -14.174 +YT = 4.3688 -Y = -4.3688 +Z - 73.752

+X = 14.128 -X= -14.539 +Y = 5.0800 -Y = -5.0800 +Z = 73.152

-Z = 0.100000

-Z = 0.00000

... UNIT 42 EXTERNAL TO LATTICE 4

2 UNIT ARRAY RITE 1/4 IN. PLATE ON

1 ARRAY NUMBER 4 +iX=

2 CUNOID 5 1 +X=-

BOTTOM AND SIDES

9.0420 -X = -9.0428

1.3468 -X - -9.3476

4.3688

4.3688

-y

-y

-4.3686 +Zl

-4.6736 +Z

73.152

73,152

-I

-Z

0.00000

0.008000

UNIT 50 ..

7 MTR ELEMENTS IN TEE LET

3 CYLINDER 3 1

EOLE NUMJBER 15

ROLE NUrMBER 36

BOLE NUMBER 17

2 CYLINDER 1 1

3 CYLINDER 0 1

4 CYLINDER 1 1

8 CYLINDER 7 1

6 CYLINDER 5 1

7 CUBOID 0 1

RADIUS

AT X

AT X

AT X

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

17.050

0.00000

0. 00000

0.00000

18.881

33. 496

306,544

48. 244

49. 804

49.8504

+Z-

Y

Y

Y

+Z

+Z

+Z

+Z

+Z

-X

73. 112

8.4488

0.00000

-8.4488

73. 152

73. 152

73. 152

73.152

73. 152

-49.854

-0

-Z

-I

-Z

-Z

-S

0.00000

0.00000

0. 00000

0.00000

-1. 2700

-1.3700

-1.2700

-1.2700

-1. 2700

49. 854

CENTERLINE IS AT

IS UMIT NUMBER

IS UMIT NUMBER

IS UMIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y - -49.854

X = 0.00000

40

41

42

X - 0.00000

X = 0.00000

X - 0.00000

x = 0.00000

x = 0.00000

+Z - 73.152

Y - 0.00000

Y

Y

Y

Y

Y

-Z

0.00000

0.00000

0.00000

0.100000

0.10000

-1.2700

UNIT 60

SIMPLIFIED LII STRUCTURE NAC-LWT

1 CYLINDER 5 1 RADIUS

2 CYLINDER 0 1 RADIUS

3 CUBDID 8 1 +1

36, 519

49, 854

49.854 -X

13. 677

13.677

-49,854

-Z

-l

+YT

=-14.135

=-14.135

-49,854

CENTERLINE IS AT

CENTERLINE IS AT

-Y - -49.854

X =

x =

+Z =

0. 00000

0. 00000

13. 677

Y

Y

-Z

0. 000 00

0.00000

-14,135
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MEDIA BIAS
NON IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

O... UIT 61

SIMPLIFIED CASE BOTTOM STRUCTURE NAC-LMT

S CYLINDER 6 1 RADIOS = 26.313

1 CYLINDER 5 1 RADIOS = 36.619

3 CYLINDER B S RADIOS = 49.854

4 CUB010 8 1 +X =49.854 -X

3.61 00

13.360

13.360

-49.8514

-Z

-Z

-Z

-3.8100

-12.700

-12.700

49. 854

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y = -49.614 +Z 13.360

0.000000

0.61100

Y

-Z

0.01000

0.00100

0.00000

-12.700

THIN TOP AND BOTTOM

1 CYLINDER

2 CUBOID

... UNIT 62

SMELL OF NEUTRON SHIELD - SUBTRACTED FROM LID MODEL

O 1 RADIOS - 49.814 +Z = 0.61000 -l = 0.00000 CENTERLINE IS AT X

8 1 +X - 49.614 -X = -40.814 +Y = 49.814 -Y = -49.054 -+Z

Y - 0.00000

-Z = 0.01000

************GLOBA* ************
... UNIT 70 EXTERNAL TO LATTICE SI0 ..

STACE OF 6 BASEETS IN CASE WITH LID AND BOTTOM

1 ARRAY NUMBER 15 +X = 49.854 -X = -49.654 -+T = 49.854 -Y - -49.854 +Z 152.62 -Z = 0.10100

... UNIT 110 EXTERNAL TO LATTICE 1

FOOL PATE ARRAY - PLATES IN 5/16 IN. NIB CENTER

1 ARRAY NUM4BER 1 +X = 3.3000 -X = -3.3100 -FY=

2 CUOID 3 1 -FM = 4.3668 -X = -4.3686 +Y =

HOLE NUMBER 19 AT X - -4.1687 Y = 0.0O000 Z =

HOLE NUMBER 19 AT X = 4.1607 Y = 0.10O00 1 =

3 CUOID 1 1 +XM - 4.7244 -X = -4.7244 +-Y -

4.3618

4.3688

15.752

11. 752

4.3688

-Y = -4.3688

-Y = -4.3608

IS OMIT NUMBER

IS UNIT NUMBER

-Y = -4.3668

+Z - 73.152 -I - 15.752

+Z = 73.152 -Z = 0.10000

+Z - 73.152 -Z - 0.10000

0
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MEDIA BIAS GEOMETRY DESCRIPTION FOR TBOSE UNITS UTILIZED IN THIS PROBLEM
SUM IDREGION

UNIT 111 EXTERNAL TO LATTICE 1

FUEL ARRAY 20 PLATES IN S/SB IN. SEN RIGRT

1 ARRAy NUMBER 1 +X = 2.6314 -X - -3.9686 +Y = 4.3858 -T = -4.3688 +Z = 73.152 -l = 15.752

2 CUBOID 3 1 +ix = 4.3688 -X = -4.3688 +Y = 4.36BB -Y = -4.368B +1 = 73.152 -Z = 0.00000

BOLE NUMBER 20 AT X - -4.1687 Y = 0.00000 Z = 15.752 IS UNIT NUMBER 4

ROLE NUMBER 21 AT X= 4.1687 Y = 8.80000 5 = 15.752 lB UNIT NUMBER 4

3 CUBOID B 1 +X = 4.7244 -X = -4.7244 +jY = 4.3888 -Y = -4.3688 +1 = 73.152 -I = 0.00000

UNIT 112 EXTERNAl. TO LATTICE 1 ..

FUEL ARRAY 20 PLATES IN 5/16 IN. MEN LEFT

1 ARRAY NUMBER 1 +X =3.96886 -X = -2.6314 +Y = 4.36B8 -Y = -4.3688 +Z1 73.152 -1 = 15.752

2 CUBOID 3 1 +IX - 4.36885 -X = -4.3656 ±Y = 4.3688 -Y = -4.1688 +1 - 73.152 -Z = 0.00000

SOLE NUMBER 22 AT X = -4.1687 Y - 8.80000 1 - 15.752 IS UNIT NUM4BER 4

HOLE NUMBER 23 AT X = 4.1687 Y = 0.00000 5 = 15.752 IS UNIT NUMBER 4

3 CUSOID 5 5 +X = 4.7244 -X - -4.7244 +Y - 4.3888 -Y = -4.3888 +Z - 73.152 -I - 0.880000

UNIT 120 EXTERNAL TO LATTICE 1 ...

FUEL ARRAY MITE HALF OF 1/4 PLATE ON RIGHT - TOP STACK

1 ARRAY NUMBER 1 ±X - 3.0886 -X = -2.6314 +Y = 4.3658 -Y =-4.3688 +Z = 73.102 -Z = 15.752

2 CUBOID 3 1 +X = 4.3688 -X = -4.3888 +Y = 4.3688 -Y = -4.3688 +Z = 73.112 -E = 0.800000

ROLE NUM4BER 24 AT X = -4.1687 Y = 0.00000 5 = 15.752 IS UNIT NUMBER 4

ROLE NUMBER 25 AT X = 4.1607 Y = 8.00060 Z = 15.752 IS UNIT NUMBER 4

3 CUHOID 5 1 +X - 4.6738 -X - -4.3888 +Y - 4.3688 -Y = -4.3888 +Z- = 73.152 -1 = 0.600000
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MEDIA MIAN
NUN ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

... UNIT 121 EXTERNAL TO LATTICE 1

PLATE ON LEFT TOP STACEFUEL RITE HALF OF 1/4 IN.

1 ARRAY NUMBER

2 CUBOID

SOLE NUMBER

HOLE NUMBER

3 CUBOID

1

3 1

26

27

5 1

AT X

AT X

2.68314

4.36888

-4.1887

4.1687

4.36888

-X

-X

Y

Y

-X

-3.96888

-4.36888

0.O00000

0.00000

-4 .6736

+Y

+Y

Z

-Z

4.3658

4.36888

15.752

15 .752

4.36888

-Y = -4.36888

-Y - -4.36880

IS UNIT NUMBER

0S UNIT NUMBER

-Y = -4.36888

+1 = 73.152 -S - 15.752

--Z = 73.152 -S = OG00000

+Z = 73.152 -z - 0.500O00

FUEL ARRAY MITE HALF OF 1/4

1 ARRAY NUMBER 1

2 CUBOID 3 1

HOLE NUMOBER 28

HOLE NUMBER 28

3 CUBOID 5 1

FUEL ARRAY RITE HALF OF 1/4

1 ARRAY NUMBER 1

2 CUBOID 3 1

BOLE NUMBER 30

HOLE NUMBER 31

3 CUBOID 5 1

UNIT 130 EXTERNAL TO LATTICE 1

IN. PLATE ON RIGHT - BOTTOM STACK

+X= 3.8886 -X - -2.6314 +Y - 4.3858 -Y - -4.36888

+X= 4.3888 -R - -4.3888 +YT - 4.3688 -Y - -4.36888

AT X = -4.1887 Y - 0.00000 0 - 10.752 IS UNIT NUMBER

AT X =4.1887 Y = 0.00000 0 = 15.752 IS UNIT NUMBER

+iX 4.8738 -X = -4.3888 +Y = 4.3888 -Y = -4.36888

UNIT 131 EXTERNAL TO LATTICE 1 ...

IN. PLATE ON LEFT - BUTTON STACE

+X= 2.8314 -X = -3.9888 +Y - 4.3858 -Y = -4.3688

+X = 4.3888 -S = -4.3888 +Y = 4.3888 -Y= -4.36888

AT X = -4.1887 1 = 1.00000 0 - 15.752 IS UNIT NUMBER

AT X - 4.1887 Y = 0.00000 0 15.752 IS UNIT NUMBER

+X = 4.3888 -X - -4.6736 +Y - 4.3888 -Y = -4.36888

+Z

+Z

73.152 -Z

73.152 -Z

15.752

0.050000

4

73.102 -Z = 0.00000

+Z

+Z

73. 152

73.,152

-Z

-Z

15. 752

0.00000

+Z - 73.152 -Z = 0.00000

UNIT 140 EXTERNAL TO LATTICE 12

2 UNIT ARRAY BITE

1 ARRAY NUMBER

2 008000

1/4 IN. PLATE ON TOP ARD SIDE!

12 +X = 9.0420

0 1 +X = 8.3469

-X = -8.0438 +Y - 4.36888

-X - -9.3476 +Y = 4.6736

-Y = -4.36888

-Y - -4.36888

+Z = 73.152 -0 = 0.00000

+Z = 73.152 -0 = 0.00000
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MEDIA BIAS
HUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

REGION

-- UNIT 141 EXTERNAL TO LATTICE 13 ...

3 UNIT ARRAY WITH REST OF 5/16 BEN

1 ARRAy NUMBER 13

2 CUBOID 5 1

2 UNIT ARRAY NITH 1/4 IN.

1 ARRAY NUMBER 14

3 CUBOID B 1

+X= 14.573 -X = -14.174

+X= 14.528 -X = -14.529

4.36888

5.0800

-Y= -4.3688 +0

-Y = -5.0800 +0

73.152

71.152

-Z = 0.08000

-Z = 0.00O00

... UNIT 142 EXTERNALL TO LATTICE 14

PLATE ON BOTTOM AND SIDES

+X= 9.0420 -X

+X- 9.3468 -X

= -9.0428 +YT = 4.36888

= -9.3476 +Y = 4.36888

-Y =-4.3688 +0

-Y = -4.6736 +Z

73.152

73.152

-Z

-Z

O.OOO00

O.O0800

UNIT 150

7 MTR ELEMENTS IN THE LMT

1 CYLINDER 3 1 RADIUS

HOLE NUMBER 32 AT X

BOLE NUMBER 33 AT X

HOLE NUrMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

S CYLINDER

6 CYLINDER

7 CUBOID

34

51I

6 1

5 1

7 1

5 1

AT X

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS:

17.050

0.0O000

0.00100

0.00000

18.891

33.406

36. 544

49. 244

49. 854

+0 = 73.151 -l = 0.100000 CENTERLINE IS AT

Y = 8.4489 0 = 0.00000 IS UNIT NUMIBER

Y = 0.00000 0 = 1.100000 IS UNIT NUMBER

Y = -8.4489 0.8.08000 0S UNIT NUMBER

+Z0 73.152 -Z = -1.2700 CENTERLINE IS AT

+1 = 73.152 -Zl -1.2700 CENTERLINE IS AT

+Z = 73.152 -Z - -1.2700 CENTERLINE IS AT

+Z = 73.152 -Z = -1.2700 CENTERLINE IS AT

+Z 73.152 -I = -1.2710 CENTERLINE IS AT

X = 0.10D001

140

141

142

X = 0.00000

X = 0.00000

X = 0.100000

X = 0.00000

X - 0.100000

Y = 0.80800

Y

Y

Y

Y

Y

0.OOOO0

0.00000

8 1 +X - 49.854 -X = -49.854 +1 = 49.854 -Y - -49.854 +0 = 73.152 -Z - -1.2700
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UNIT ORIENTATION DESCRIPTION FOR ARRAY I

Z LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y HOW 1 TO 23 BOTTOM TO TOP

2

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

3

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

Z LAYER 1, X COLUMN 1 TO 2 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

20 21
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

I LAIER 1, X COLUMIN 1 TO 3 LEFT TO RIGNT Y RON 1 TO 1 BOTTOM TO TOP

13 10 11

UNIT ORIENTATION DESCRIPTION FOR ARRAY 4

I LAYER 1, X COLUMN 1 TO 2 LEFT TO RIGNT Y RON 1 TO 1 BOTTOM TO TOP

30 31
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 10

Z LAYER 1, X COLUMN 1 TO 1 LEFT TO RIOHT Y RON 1 TO 1 BOTTOM TO TOP

61
I LAYER 2, X COLUMN 1 TO 1 LEFT TO RIGNT Y RON 1 TO 1 BOTTOM TO TOP

E2
Z LATER 3, N COLUMN 1 TO 1 LEFT TO RIOST Y RON 1 TO 1 BOTTOM TO TOP

150
Z LAYER 4, N COLUMN 1 TO 1 LEFT TO ROOST Y NRO 1 TO 1 BOTTOM TO TOP

5O
O LATER 5, N COLUrMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

150
Z LATER B, X COLUrMN 1 TO 1 LEFT TO RIGHT Y RON 1 TO 1 BOTTOM TO TOP

50
Z LATER 7, N COLUMN 1 TO 1 LEFT TO RIGHT T ROW 1 TO 1 BOTTOM TO TOP

150
O LAYER B, N COLUMN 1 TO 1 LEFT TO RIGBT Y RON 1 TO 1 BOTTOM TO TOP

50
O LAYER B, N COLUMN 1 TO 1 LEFT TO RIOHT Y RON 1 TO 1 BOTTOM TO TOP

62
O LAYER 10, N COLUMN 1 TO 1 LEFT TO RIGHT Y RON 1 TO 1 BOTTOM TO TOP

60
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.... UNIT ORIENTATION DESCRIPTION FOR ARRAY 12

Z LAYER 1, X COLUMN 1 TO 2 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

i20 i21

UNIT ORIENTATION DESCRIPTION FOR ARRAY 13

ZLAYER 1, X COLUMN 1 TO 3 LEFT TO RIGHT Y RON 1 TO 1 NOTTOM TO TOP

112 110 111

UNIT ORIENTATION DESCRIPTION FOR ARRAY 14

Z LAYER 1, 5 COLUMN 1 TO 2 LEFT TO RIGHT Y RON 1 TO 1 BOTTOM TO TOP

130 131
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT RESGIN REGION

1 1 1
2 2
3 1

2 4
2 5
3 6

3 i 7
2 6

3 9

4 1 i0

SURROUNDING GEOMETRY VOLUMES

I0 1 11
2 12
3 13

SURROUNDING GEOMETRY VOLUMES

ii 1 14
2 15
2 16

SURROUNDING GEOMETRY VOLUMES

12 1 17
2 16
3 19

SURROUNDING GEOMETRY VOLUMES

20 1 20
2 21
3 22

SURROUNDING GEOMETRY VOLUMES

221 23
2 24
3 25

SURROUNDING GEOMETRY VOLUMES

30 I 26
2 27
3 26

SURROUNDIHG GEOMETRY VOLUMES

31 1 29
2 30
3 31

SURROUNDING GEOMETRY VOLUMES

40 1 32
2 33

SURROUNDING GEOMETRY VOLUMES

41 1 34
2 35

SURROUNDING GEOMETRY VOLUMES

42 1 36
2 37

50 1 36
2 39
3 40
4 41
O 42
O 43
7 44

60 1 79
2 60
3 61

61 1 62
2 63
3 64
4 65

62 1 66

VOLUME

2.77250E+01 CM**3
1.58466E+S1 CM**3
1.14863E+02 UM**3

2.77200E+01 CM**3
1.58466E+G1 CN**3
5.24315E+I1 C94**3

2.77250E+S1 UM**3
1.58466E+G1 CM**3
5.24315E+051 CM**3

1.72250E+52 CM
t

*3

-GEOMETRY REGION

3.30902E+03 CM**3
1.93142E+53 CM

t
*3

4.54560E+02 CM**3

-GEOMETRY REGION

I.30902E+03 UM**3
1.93142E+03 UM**3
4.S4SR0E+02 CM**3

-GEOMETRY REGION

3.30902E+03 UM**3
1.93142E+O3 CM**3
4.54580E+02 CM**3

-GEOMETRY REGION

3.30952E+53 CM**3
1.91142E+53 UM**3
1.94620E+52 UM**3

-GEOMETRY REGION

3.30902E+03 C34**3
1.93142E+01 a4**3
1.94620E+02 UM**3

-GEOMETRY REGIOH

3.30902E+03 UM**I

1.93142E+03 CM**3
1.94620E+02 CM**3

-GEOMETRY REGION

3.30902E+53 CN**3
1.93142E+03 a4**3

1.94820E+02 UM**3

-GEOMETRY REGION

1.15593E+04 UM*3
6.56464E+02 CM**3

-GEOMETRY REGION

1.61163E+04 CM**3
3.47606E+52 CM**3

-GEOMETRY REGION

1.15593E+04 UM**3
8.06464E+02 UM**3

2.04796E+04 CM**3
l.66327E+04 CM**3
l.78888E+05 UM**3
4.99123E+04 CM**3
2.54732E+G5 CM**3
1.41241E+54 C14**3
1.58779E+S5 CM**3

1.16526E+05 CM**3
l.00639E+S5 CM**3
5.93381E+54 CM"*3

l.66245E+04 CM*3
9.31576E+04 CM**3
9.36980E+04 CM**3
5.55989E+04 CM**3

4.76297E+03 CM**3

CUMULATIVE
VOLUME

2.77200E+01 CM**3
4.35666E-+01 CM**3
l.48435E+02 CM**3

2.77201E+01 CM**3
4.35666E+0-1 CM**3
9.59961E+01 CM**3

2.77200E+01 CM**3
4.35666E+01 CM**3
6.56991E+G1 CM**3

1.72201E+02 CM**3

11 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.35952E+53 UM**3
5.58464E+03 CM**3
6.03942E+03 CM**3

14 55 AR ARRAy PLACEMENT BOUNDARY REGION

3.30912E+03 CM**3
5.58484E+03 CM**3
6.02942E±53 CM**3

17 IS AR ARRAY PLACEMENT BOUNDARY REGION

3.20902E+03 CM**3
5.58484E+03 CM**3
6.03942E+03 CM**3

20 IS AR ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM**3
S.58484E+03 EM**3
5.77966E+03 CM**3

22 IS AR ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM**3
5.56484E+03 CM**3
5.779660+03 CM**3

26 IS AR ARRAY PLACEMENT BOUNDARY REGION

3.309020+03 CM**3
5.58484E+53 CM**3
5.779660+03 CM'*3

29 IS AR ARRAY PLACEMENT BOUNDARy REGION

3.309020+03 CM**3
5.58484E+03 CM**3
5.77966E+03 CM**3

32 IS AR ARRAY PLACEMENT BOUNDARY REGION

1.15593E+04 CM**3
1.23658E+04 CM**3

34 IS AR ARRAy PLACEMENT BOUNDARY REGION

1.81183E+04 CM**3
2.15962E+04 CM**3

36 IS AR ARRAY PLACEMENT BOUNDARY REGION

1.35593E+04 CM**3
1.23658E+04 EM**3

6.68074E+04 CM**3
6.344010+04 CM**3
2.62326E+05 CM**3
1.122410+05 CM**3
5.669740+06 CM**I
5.610960+05 CM*3
7.39677E+05 CM**3

1.16520E05io CM**3
2.171650+05 CM**3
2.765030+05 CM**3

1.66245E+04 CM'*3
1.09762E+05 CM**3
2.03460E+05 CM**3
2.59079E+05 CM**3

4.762970+03 CMi-3

0

0
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2 87 1.30143E+03 CM
t
*3

SURROUNDING GEOMETRY VOLUMES -

70 1 688

SURROUNDING GEOMETRY VOLUMES -

110 1 45
2 46
3 47

SURROUNDING GEOMETRY VOLUMES -

1ii 1 48
2 48
3 50

SURROUNDING GEOMETRY VOLUMES -

112 1 51
2 52
3 53

SURROUNDING GEOMETRY VOLUMES -

120 1 54
2 55
3 56

SURROUNDING GEOMETRY VOLUMES -

121 1 57
2 58
3 59

SURROUNDING GEOMETRY VOLUMES -

130 1 60
2 61
3 62

SURROUNDING GEOMETRY VOLUMES -

131 1 63
2 64
3 65

SURROUNDING GEOMETRY VOLUMES -

140 1 66
2 67

SURROUNDING GEOMETRY VOLUMES -

141 1 68
2 69

SURROUNDING GEOMETRY VOLUMES -

142 1 70
2 71

150 1 72
2 73
3 74
4 75
5 76
6 77
7 76

GEOMETRY REGION

4.98697E+06 GM"*3

GEOMETRY REGION

3.30902E+G3 C1*"3
1.93142E+03 CM4**3
4.54590E+02 CM**3

GEOMETRY REGION

3.35902E+03 CM**3
1.93142E+03 0M4*3
4.54580E+02 CM**3

GEOMETRY REGION

3.35092E+53 CM+*3
1. 932426+03 C84**3
4.54580E+02 UM**3

GEOMETRY REGION

3.359G2E+G3 CM*"3
1.93142E+03 CM4**3
1.94820E+G2 0CM**3

GEOMETRY REGION

3.30902E+03 CQ**3
1.93142E+03 (2M**3
1.94820E+02 CI4*3

GEOMETRY REGION

3.30902E+03 CM**3
1.93142E+03 UM**3
1.94820E+12 CM**3

GEOMETRY REGION

3.30902E+03 CM**3
1.93142E+03 CM**3
1.94825E+G2 C14"3

GEOMETRY REGION

1.15593E+04 CM**3
8.064646+02 C4**3

GEOMETRY REGION

1.81183E+04 CM**3
3.47506E+03 CM**3

GEOMETRY REGION

1.15593E+04 CM**3
8.06464E+02 CM**3

2.04796E+04 CM--I
1.663276±04 CM**3
1.78688E+GS CM**3
4.99133E+04 CM**~3
2.54733E+GS CM**3
1.41241E+04 CM**3
1.56779E+05 CM**3

6.06440E+53 CM**3

88 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.98697E+06 CM**3

45 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM*
t
3

5.58464E+13 CM**3
6.53942E+53 CM**3

45 IS AN ARRAY PLACEMENT BOUNDARy REGION

3.35552E+03 UM**3
S.58464E+03 CM**3
6.03942E+03 CM**3

51 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM**3
1.58464E+03 C4**3
6.03942E+03 CM*"3

54 IS AR ARRAY PLACEMENT BOUNDARY REGION

3.35902E+03 CM**3
5.584846+03 CM**3
5.77966E+03 CM**3

57 IS AR ARRAy PLACEMENT BOUNDARY REGION

3.30902E+03 CM**3
5.584846+03 CM**3
5.77966E+G3 CM**3

60 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.35952E+03 CM**3
5.564846+03 CM**3

5.77966E+03 CM**3

63 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+53 CM**3
5.564846+03 CM"*3
5.77966E+03 CM**3

66 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.15593E+04 CM**3
1.23658E+04 CM**3

68 IS AR ARRAy PLACEMENT BOUNDARY REGION

1.811836+04 Q4**3
2.15963E+04 CM**3

70 IS AR ARRAY PLACEMENT BOUNDARY REGION

1.15583E+04 CM**3
1.23658E+04 CM**3

6.68074E+04 CM**3
8.34401E+14 CM**3
2.62326E+S5 CM**3
3.122416+05 CM**3
5.669746+05 CM4**3
5.61G98E+55 CM**3
7.39877E+05 CM**3

UNIT USES REGION

1 882 1
2

2 42 1

3 42 1
2

4 84 1

10 3 1

MIXTURE TOTAL VOLUME

1 2.44490E+54 CM**3
2 1.39767E+04 CM**3
3 9.246891+04 CM4**3

1 1.16424E+03 CM**3
2 6.65557E+02 CM'*3
3 2.201126+03 CM**3

1 1.164246+03 CM**3
2 6.65557E+12 CM**3
3 2.202126+03 CM**3

2 1.446486+04 CM**3

9.92705E+53 CM**3
3 5.79427E+03 CM#*3
5 1.363746+03 CM*#3

9.92705E+03 CM**3
3 5.79427E+03 CM**3

2
3

1
2

11
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3 5 1.36374E+03 CM'*3

12 3 1 9.927050+03 CM**3
2 3 5.794270+03 CM**3
3 5 1.363740+03 CM4*3

20 3 1 9.927000+03 CM4*3
2 3 5.794270+03 CM-*3
3 5 5.544590+02 CM**3

21 3 1 9.92705E+03 CM**3

2 3 5.79427E+03 CM**3
3 5 5.94459E+02 C04*3

30 3 9.92705E+03 CM**3
2 3 5.79427E+03 CM**3
3 5 5.64459E+02 CM**3

31 3 1 9.92700E+03 C14'3
2 3 5.79427E+'03 CM**3
3 5 5.844590+02 CM**3

40 3 13.46779E+04 CM**3
2 5 2.419390+03 CM'*3

41 3 15.43546E+04 CM4**3
2 5 1.043420+04 CM4'*3

42 3 13.46779E+04 CM4**3
2 5 2.41939E+03 QM**3

50 3 1 3 6.143670+04 CM4**3
2 5 4.959600+04 01M**3
3 6 5.36664E+05 CM4**3
4 5 1.497400+05 CM4**3
5 7 7.641980+05 CM4**3
6 5 4.23722E+04 CM**

t
3

7 5 4.763370+05 C14**3

60 1 1 5 1.165260+05 CM4**3
2 6 1.006390+05 C34**3
3 6 5.933610+04 C14**3

61 1 I 6 1.662450+04 CM4**3
2 5 9.315790+04 C14**3
3 8 9.369600+04 CM**3
4 8 5.559890+04 CM**3

62 2 15 9.525940+03 CM**3
2 6 2.602866E+03 CM**3

70 01 4.9060570+06 CM4*3

110 3 1 9.927050+03 CM**3

2 3 5.794270+03 CM4**3
3 5 1.363740+03 CM**3

I11 1 9.927050+03 C14**3
2 3 5.794270+03 CM**3
3 5 1.363740+03 CM4**3

112 3 1 5.927050+03 CM4*3
2 3 5.754270+03 CM**3
3 5 1.363740+03 Cl4**3

120 3 1 9.927050+03 CMV'3
2 3 5.794270+03 CM4'*3
3 5 5.644590+02 CM*43

121 3 1 9.927050+03 CM4**3
2 3 5.794270+03 CM**3
3 5 5.644590+02 CM**3

130 3 I 9.927050+03 CM**3
2 3 5.794270+03 CM4**3
3 5 5.544590+02 CM4**3

131 3 1 9.927050+03 GCM**3
2 3 5.794270+03 G14"3
3 5 5.644500+02 C14'

t
3

140 3 1 3.467750+04 CM4*3
2 5 2.419390+03 CM4*3

141 3 1 5.435460+04 CMA÷3
2 5 1.043420+04 CM**3

142 3 1 3.457790+04 CNP'3
2 5 2.419390+03 CM**3

150 3 1 3 6.143670+04 CM**'3

3 6 5.366640+0050~.990+4 C1**3
4 5 1.407400+01 C14'3
5 7 7.641060+05 CM*.*3
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5 5 4.23722E+54 CM**3
7 S 4.76337E+S5 CM**3

TOTAL MIXTURE VOLUMES

MIXTURE TOTAL VOLUME MASS(G)
1 O.67775E+04 CM**3 3.69944E+04
2 2.97726E+54 CM**3 8.04456E+054
3 3.00R9EE+SS CM**3 3.00340E+05G
5 7.46635E+0S5 CM**3 5.91335E+06
S 1.0S995E±S6 CM**3 1.23644E+07
7 1.52R40E+S6 CM"*3 1.52560E-14
8 !.T6ISSE+06 CM**3 1.26224E-14

*** ~BIASING INFORMATION**

** A DEFAULT WEIGHT OF 0.500 MILL BE USED FOR ALL BIAS ID01.**

S.... SO'S MERE USED IN KENO-V BEFORE TRACKING ....

..... 0.00733 MINUTES MERE USED PROCESSING DATA . ....

VOLUME FRACTION OF FISSILE MATERIAL IN TNE CORE= 5.36949E-53

START TYPE S MAE USED.

TNE NEUTRONS MERE STARTED WITN A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:

+X- 4.98539E+S1 -X=-4.98539E4+01 +Y= 4.98539E+01 -Y=-4.95539E+S1 +Z= 5.Gl625E+02 -Z= 0.SG000E+00S
THE FLAG TO START NEUTRONS IN TNE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER KS-i0S* ** N* ARNING, ONLY 745 INDEPENDENT STARTING POSITIONS WERE GENERATED. ***

255 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

4.49700 MINUTES WERE REOUIRED FOR STARTING. TOTAL ELAPSED TIME IS 4.51100 MINUTES.
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GENERATION ELAPSED TINE AVERAGE AVG K-EFF NATRIX NATRIX K-EFF
GENERATION K-EFFECTIVE NINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

REND NESSAGE NUNBER 65-132 WARNING.... ONLT 899 INDEPENDENT FISSION POINTS NERE GENERATED
1 9.05782E-01 4.51683E+0-0 1.S0S00E+S0 S.SSSSSE+SS 5.5050000+0 S.SSISSE+SS

REND NESSASE NUNBER KS-132 NARNING .... ONLI 998 INDEPENDENT FISSION POINTS NERE GENERATED
2 9.15251E-01 4.52683E+S0 1.00S00E+00 S.S0S00E+SS 0.00S00E+S0 0.SSO00E+0S
I 8.90695E-01 4.53683E+0-0 8.90695E-01 0.000SSE+00S S.SSSSSE±SI S.GISSSE+SS
4 9.19914E-01 4.54750E+00 9.55354E-S1 l.46094E-02 S.SS0SSE+SI 0.S0000E+SS
S 9.19734E-S1 4.55750E+00 8.10114K-Si 9.70976E-03 0.SS000E+00 S.SSSSSE+SS
6 9.21886E-01 4.56617E+00 9.130570-01 7.47003E-03 0.SSSSSE+SS S.000S0E+00
7 9.53605E-01 4.57633E±S0 9.21167E-0i 9.56223E-03 S.SS000E-i0S S.00S0SE+S0
6 9.08830E-01 4.56550E+0-0 9.19111E-Si 8.18999K-SI 0.SS0S0E+0S 0.05555K+0S
9 8.89421E-Si 4.59633E+SS 9.14869E-01 S.26250E-03 0.SS000E-+00 S.0SSS0K+00

15 9.25939E-Si 4.60550E+S0 9.16253E-0i 7.288i0E-03 0.SGSSSE+SS S.0S0SSE+0S
11 9.27039E-01 4.61567E+SS 9.17451K-Si 6.53828K-SI 0.00000E+00 S.0000SE+0S
12 9.70198E-01 4.62483E+SS 9.22726E-01 7.87535E-03 S.SSSSSE+SS S.00SSSE+00
13 9.40410E-Si 4.63483E+05 9.24334E-01 7.35267E-03 0.OS000E+S0 S.SSSSSE+0S
14 9.668216-01 4.04400E+SS 9.27874E-0i 7.54829E-03 S.SISS0E+0S S.SS000E+00
15 9.03005E-Si 4.65400E+0S 9.25961E-Si 7.20213E-S3 S.SSS0SE+SS G.SSSSSE+0S
16 9.21764E-S1 4.66417E+00 8.25662K-Si 6.67462E-03 0.OO000E+0S 0.S0000E+SS
17 9.31197E-01 4.67417E+S0 9.26031E-Si 6.22468K-SI 0.SS0O0E+SS S.S000E+S00
18 9.35219E-01 4.68333E+00 9.26605E-01 5.85590K-53 0.0S000E+S0 0.00000E+00
19 8.9621SK-01 4.69350E+0S 9.24935K-Si 5.74417E-03 0.S0000E+00 S.SSSSSE+S0
20 9.19709E-01 4.70355E+00 9.24644E-0i 5.42344E-03 S.SSS0SE+SS S.O0000K+SS
31 8.81838K-Si 4.71267E+50 8.27638K-Si 5.94005E-03 0.000S0E+S0 0.05550E+00
22 8.8990iE-S1 4.72267E+0S 9.25752E-01 5.94273E-S3 S.SIS0SE+SS S.SS00SE+00
23 9.08486E-01 4.73283E+0S 9.24930E-Si 5.71215E-53 S.SS000E+S0 0.S00S0E+00
24 9.24379E-01 4.74283E+00 9.24805E-01 5.44638K-SI 0.050500+05 0.S0000E+S0
28 9.22234K-S1 4.75200E+S0 9.24788E-Si 5.20549K-SI S.00000E+00 0.00000E+00
26 9.44589K-Si 4.761176+00 9.28613K-Si 5.05170E-03 S.SS00SE+SO 0.000006+00
27 8.35349K-Si 4.771336+00 9.26003K-Si 4.88105K-SI 0.00000E+SS 0.00000E+00
28 9.10678K-Si 4.781336+00 9.25413K-Si 4.70740K-SI 0.000006+00 0.000006+00
29 9.48476K-Si 4.791336+00 9.26268K-Si 4.60854K-SI 0.00000E+00 0.000006+00
30 9.44440K-Si 4.80050E+00 8.26817K-Si 4.488036-03 0.000006+00 0.000006+00
31 9.549026-01 4.810676+00 8.27882K-Si 4.43766K-SI S.00000K+00 0.000006+00
32 8.86797K-S1 4.82567K+0S 9.26845K-Si 4.41062K-SI S.0000SK+SS 0.00000E±00
33 9.50450K-Si 4.629836+00 9.27007K-Si 4.33340K-SI 0.010000E+00 0.00000E+00
34 9.13527K-Si 4.839636±00 9.27107K-SI 4.21880K-SI 0.00000E+00 0.000006+00
35 9.14272K-Si 4.850006+00 9.26776K-Si 4.10759K-SI 0.000006+00 0.00000E+00
36 9.52428K-Si 4.889176+00 8.27531K-Si 4.05573K-SI 0.000006+00 0.00000E+00

761 9.21736K-Si 1.194006+01 9.26716K-Si 9.647406-04 0.000O0E+00 0.00000E+00
762 9.02916E-S1 1.19500E+01 9.26687K-Si 9.63979E-04 0.000006+00 0.000006+00
763 9.20364K-Si i.19650E+01 9.266796-01 9.627476-04 0.00000E+00 0,00000E+00
764 9.33754K-Si 1.19692E+01 9.26068KE-Si 9.61528E-04 0.000006+00 0.000006+00
765 9.07859E-01 i.19793E+01 9.26663K-Si 9.605846-04 0.000006+00 0.OSS00E+00
760 9.41903E-01 i.19893E+01 9.20683K-Si 9.595336-04 0.O00O0E+00 S.O000K00+0
767 9.23249K-Si 1.19995E+01 9.26679K-Si 9.582686-04 0.OS000E+00 0.00000E+0G
768 8.95873E-01 1.20095E+SI 9.26638K-Si 9.578816-04 0.010000E+00 0.0S000E+00
769 9.445876-Si i1.0197K+01 9.26662K-Si 9.569216-04 0.O00O0E+00 0.05500E+00
770 8.95803K-Si 1.202876+01 9.26622K-Si 9.565196-04 S.OISSSK+SS 0.SSS0OE+00
771 8.40898K-Si 1.20388E+0i 9.26640K-Si 9.554546-04 0.005000E+l0 S.00500E+00
772 9.03765K-Si 1.20480KEi-S 9.26611K-Si 9.54675E-14 0.000006+00 0.00000E+00
773 6.97725K-Si 1.20580E+S1 9.26571K-Si 9.541726-04 0.000006+00 0.000006+00
774 9.07220K-Si 1.206726+01 9.26548K-Si 9.532656-04 0.00000E+00 0.000006+00
775 9.50358K-Si 1.20773K-i-S 9.26579K-Si 9.52529E-04 0.00000E+00 0.OO0O0E+00
776 9.05261K-SI 1.208736+01 9.26551K-Si 9.116906E-04 0.SOSS0K+00 0.OISSOK+00
777 9.27807K-Il 1.20961KE+0S 9.20553K-Si 9.50469K-04 0.O0OO0K+IS 0.O0S00K+00
778 9.42900K-Si i.21065K+Si 9.26574K-Si 9.494776-04 0.SG0000E+00 0.010000E+00
779 9.41042K-Si 1.211767+01 9.26593E-I1 9.404376-04 0.000000+00 0.010000E+00
780 9.23276E-01 1.212676+01 9.26588K-Si 9.472276-04 0.SS00OK+00 0.000006+00
781 8.80843K-Si 1.213686+01 9.265436-01 9.471226-04 0.SOSSSE+0l 0.010000E+00
782 9.24456K-Si 1.214586+01 9.265406-01 9.459116-04 0.S00000E+00 0.005000E+00
783 9.37806K-Si 1.215606+01 8.26554K-Si 8.448096-04 0.000006+00 0.00000E+00
784 9.0023iE-0i 1.226606+01 8.26521K-Si 9.442006-04 0.000006+00 0.000006+00
785 9.60546K-Si 1.217626+01 9.26064K-Si 8.439946-04 0.00000KEi-S 0.010006E+00
786 9.24507K-Si 1.218536+01 9.26561K-Si 9.427936-04 0.000006+00 0.000006+00
787 9.09256K-Si 1.218536*01 9.265396-01 9.418496-04 0.SSO00K+00 S.SI000K+00
788 9.19815K-Si 1.220536+01 9.26531K-Si 9.406896-04 0.0000OK+S0 0.000006+00
789 9.16692E-01 1.221556+01 9.26510K-Si 9.395760-04 0.000000+00 0.O0000K+0S
790 9.340S1K-01 1.22255E+Si 9.26526K-Si 9.384320-04 0.SSO0OK+00 0.OIO00K+00
701 9.282946-01 1.223476+01 9.265306-01 9.372446-04 0.O000OEK00 0.010000E+S0
782 9.51657K-Si 1.224486+01 9.265620-01 9.365976-04 0.0S0000E+00 0.000006+00
783 9.43196K-Si 1.225486+01 9.26583K-Si 9.356496-04 0.0S0000E+S0 0.000006+00
784 9.308176-01 1.226406+01 9.26588K-Si 9.344826-04 0.S05000+00 0.00000E+0I
795 8.90619K-Si 1.227406+01 8.26043K-OS 9.344056-04 0.000006+00 0.S0000K+00
796 9.10460K-Si 1.22832K-Si 9.26523K-Si 9.314476-04 0.000006+00 0.00000E+00
797 8.97591E-01 1.229336+01 9.26486K-Si 9.329826-04 0.00000E+00 0.001000E+00
798 9.08117K-Si 1.230336+01 9.264636-01 9.320956-04 0.000006+00 0.00000E+00
799 9.07942K-Si 1.231356+01 9.26440K-SI 6.312156-04 0.00000K+00 0.000006+00
500 9.21666K-Si 1.232276+01 9.26434K-Si 9.300660-04 0.000006+00 0.001000E+00
801 9.31197K-Si 1.233276+01 9.26440K-Si 9.269216-04 0.000006+00 0.001000E+00
802 9.30922K-Si 1.234276+01 9.26446K-li 0.277766-04 0.1001000+00 0.000006+00
803 8.88743E-01 1.235286+01 9.20398K-Si 9.278116-04 0.100000E+00 0.001000E+00

KONG NESSAGE NUMBERK 05-123 EXECUTION TERMINATKD DUE TO CONPLETION OF TOE SPECIFIED NUMBERK OF GENERATIONS.
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LIFETIME = 7.96468E-05 + OR - 1.28891E-07 GENERATION TINE = 3.85994E-05 + OR - 6.32864E-08
HO BAR = 2.42036E+OI + OR - 1.14075E-05 AVERAGE FISSION GROUP = 2.34826E+01 + OR - 4.40629E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 6.75031E-02 + OR - 2.21596E-04

NO. OF INITIAL
GENERATIONS

SKIPPED

3

4

6

7

8

9

10

11

12

17

22

27

32

17

42

702

707

712

717

722

727

7322

727

742

747

752

757

762

767

772

777

782

787

792

797

AVERAGE
K-EFFECTIVE DEVIATION

0.92644 + OR - 0.00093

0.92645 + OR - 0.00093

0.92646 + OR - 0.00093

0.92647 + OR - 0.00091

0.92643 + OR - 0.00093

0.92645 + OR - 0.00093

0.92650 + OR - 0.00093

0.92650 + OR - 0.00093

0.92650 + OR - 0.00094

0.92644 + OR - 0.00093

0.92641 + OR - 0.00094

0.92642 + OR - 0.00094

9.92641 + OR - 0.00095

0.92636 + OR - 0.00095

0.92631 + OR - 0.00095

0.92620 + OR - 0.00095

0.92470 + OR - 0.00219

0.92432 + OR - 0.00223

0.92431 + OR - 0.00229

0.92428 + OR - 0.00233

0.92525 + OR - 0.00236

0.92395 + OR - 0.00240

0.92456 + OR - 0.00252

0.92459 + OR - 0.00266

0.92491 + OR - 0.00280

0.92537 + OR - 0.00300

0.92360 + OR - 0.00316

0.92301 + OR - 0.00305

0.92105 + OR - 0.00296

0.92045 + OR - 0.00326

0.92113 + OR - 0.00345

0.92179 + OR - 0.00375

0.92115 + OR - 0.00419

0.91949 + OR - 0.00452

0.91466 + OR - 0.00548

0.91476 + OR - 0.00670

67 PER CENT
CONFIDENCE INTERVAL

0.92552 TO 0.92737

0.92552 TO 0.92738

0.92553 TO 0.92739

0.92553 TO 0.92740*

0.92550 TO 0.92736

0.92552 TO 0.92739

0.92557 TO 0.92742

0.92557 TO 0.92742

0.92557 TO 1.92744

0.92551 TO 0.92736

0.92547 TO 0.92734

0.92546 TO 0.92736

0.92547 TO 0.92736

0.92542 TO 0.92733

0.92535 TO 0.92726

0.92624 TO 0.92715

0.92251 TO 9.92689

0.92209 TO 0.92655

0.92202 TO 0.92660

0.92195 TO 1.92661

0.92288 TO 0.92763

0.92145 TO 1.91625

0.92204 TO 0.92706

0.92191 TO 0.92727

0.92211 TO 0.92772

0.92237 TO 0.92937

0.92064 TO 0.92697

0.91996 TO 0.92605

0.91609 TO 0.92401

1.91716 TO 0.92373

0.91766 TO 0.92406

0.91804 TO 0.92555

0.91696 TO 6.92614

0.91467 TO 0.92400

0.90916 TO 0.92015

0.90606 TO 0.92146

99 PER CENT
CONFIDENCE INTERVAL

6.92459 TO 0.92630

0.02409 TO 0.92631

0.92460 TO 0.92632

0.92480 TO 9.92631

0.92457 TO 0.92930

0.92459 TO 0.92632

0.92463 TO 0.92637

0.82463 TO 0.92837

0.92463 TO 0.92837

0.92458 TO 0.92631

0.92453 TO 0.92926

0.92454 TO 0.92929

0.92452 TO 0.92630

0.92446 TO 0.92626

0.92440 TO 0.92821

0.92429 TO 0.92611

6.92032 TO 0.92908

0.91987 TO 0.92077

0.91973 TO 0.92889

0.91962 TO 0.926894

0.92050 TO 0.92001

0.91905 TO 0.92865

0.91952 TO 0.92960

0.91024 TO 0.92995

0.91930 TO 0.03052

0.91936 TO 0.93138

0.01747 TO 0.93013

0.91691 TO 0.92910

0.91514 TO 0.82697

0.91366 TO 0.92701

0.91423 TO 0.92803

0.91429 TO 0.92930

0.91278 TO 0.92962

0.91045 TO 0.92852

0.90369 TO 0.92563

0.90137 TO 0.92815

99 PER CENT NUMBSER OF
CONFIDENCE INTERVAL HISTORIES

0.92366 TO 0.92923 800000

0.92366 TO 0.92024 799000

0.92367 TO 0.92925 796000

0.92367 TO 0.92926 797000

0.92364 TO 0.92923 796000

0.02366 TO 0.92925 795000

0.92370 TO 0.92930 794000

0.92370 TO 0.92930 793000

0.92369 TO 0.02931 792000

0.82364 TO 0.92925 791000

0.92359 TO 0.92922 786000

0.92160 TO 0.92921 761000

0.92358 TO 0.82825 776000

0.92353 TO 0.92923 771000

0.92345 TO 0.92916 700000

0.92133 TO 0.92906 761000

0.91813 TO 0.93127

0.01764 TO 0.93100

0.91744 TO 0.93118

0.91729 TO 0.93127

0.91822 TO 0.93239

0.91665 TO 0.93105

0.91700 TO 0.93212

0.91656 TO 0.93263

0.91650 TO 0.93332

0.91636 TO 0.93439

0.91431 TO 0.93329

0.91367 TO 0.93214

0.91218 TO 0.92993

0.91060 TO 0.03029

0.91079 TO 0.93147

0.91054 TO 0.93305

0.90859 TO 0.93371

0.90593 TO 0.03304

0.89021 TO 0.93112

0.69467 TO 0.934866

101000

96000

91000

06000

01000

70000

71000

66000

61000

56000

51000

46000

41000

36000

31000

26000

21000

16000

11000

6000
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PLOT OF AVERAGE K-EFFECTIVE RY GENER.ATION RUN.0

THE LINE REPRESENTS K-EFF = 0.9264 + OR - 0.0009 WHICH OCCURS FOR 603 GEHERATIOHS RON.
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GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0003 2.
7 6

281E-04 3.3985

2 0.0014 1L33374E-03 1.0382

3 0.0018 1.64813E-03 0.8873

4 0.0010 9.43052E-04 1,1806

5 0.0014 1.30958E-03 0,93500

8 0.0019 1.76784E-03 0.8920

7 0.0019 1.78654E-03 0.7230

8 0.0020 1.857I0E-03 1.0723

9 0.0028 2.68043E-03 1.1712

10 0.0009 0.50223E-03 1.1171

11 0.0131 1.21635E-02 0.9260

12 0.0178 1.65302E-02 0.8811

13 0.0170 1.57646E-02 0.8717

14 0.0148 1.35101E-02 0.0027

15 8.0029 2.67349E-03 1.8303

18 0.8019 1.74669E-03 2.8311

17 0.0032 2.93013E-03 2.3384

18 0.0041 3.80840E-03 2.4299

19 0.0051 4.75188E-03 2.0028

20 0.0209 1.03777E-02 0.9378

21 0.0119 1.10034E-02 1.3987

22 0.0288 2.65082E-02 0.8908

23 0.1008 9.80401E-02 0.4204

24 0.2177 2.01895E-01 0.2802

20 8.1894 1.75473E-01 0.3129

28 0.2178 2.20153E-01 0.2780

27 0.0877 8.12749E-02 0.4810

SYSTEM TOTAL = 9.284430-01 0.1002

ELAPSED TINE 12.35267 MIONUTES

RANDOM NUMBNER= 653C16DB7132

ARSORPTIONS PERCENT
DEVIATION

1.438840-03 0.9898

3.28433E-02 0.3305

1.11443E-03 0.5432

5.95020E-04 0.8038

1.06813E-03 0.5493

2.84069E-03 8.3908

4.80578E-03 0.4113

4.178310-03 0.4801

4.80358E-03 0.4909

1.10633E-02 0.4949

1.68813E-02 0.4983

1.73134E-02 0.09088

2.10273E-02 0.5340

2.44801E-02 0.4544

1.885200-82 0.0227

6.412940-83 8.8081

4.27639E-03 0.9743

4.25856E-03 1.1401

6.74256E-03 0.7083

2.477220-02 0.4093

I.101770-02 0.7002

2.53200E-02 80.300

1.016808-01 0.2330

2.104020-01 0.1010

1.809730-01 0.1088

2.23276E-01 0.1030

7.728010-02 0.2883

1.001940+00 0.0216

SRIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.OO000E+0S 0.0000

0.O00000E+00 0.00800

8.800000+80 0.0008

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.00800

0.800000E+00 0.0000

0.O000000+80 0.0000

0.008000E+00 0.08080

0.000080+00 0.00800

0.000000+00 0.00800

8.800800+00 8.0000

8.000000+80 0.0000

0.000000+00 0.0000

0.O000080+00 0.08080

0.000000+00 0.0000

0.00000E+00 0.0000

8.8808000+00 0.00800

0.000000+88 0.0000

0.000000+80 0.0000

0.000000+00 0.0008

0.O000085+00 0.8080

0.010000E+00 0.0000

0.800800E+00 0.0800

8.000000+80 0.0000

0.000000+00 0.0000

0.000000+80 0.0000

0.O00000E+00 0.80000
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0.8243 TO 0.8292
0.8292 TO 0.8341
0.8341 TO 0.8390
0.8390 TO 0.8439
0.8438 TO 0.8487
0.8487 TO 0.8938
0.8038 TO 0.8585
0.8585 TO 0.8834
0.8834 TO 0.8883
0.8683 TO 0.8732
0.8732 TO 0.8781
0.8781 TO 0.8830
0.8830 TO 0.8878
0.8878 TO 0.8827
0.8927 TO 0.8878
0.8978 TO 0.8025
0.9025 TO 0.9074
0.9074 TO 0.9123
0.8123 TO 0.0172
0.8072 TO 0.8220
0.9220 TO 0.8289
0.9289 TO 0.8318
0.8318 TO 0.8387
0.9387 TO 0.8418
0.9418 TO 0.9485
0.9485 TO 0.9514
0.9514 TO 0.9583
0.9583 TO 0.9811
0.9811 TO 0.9880
0.9880 TO 0.9700
0.9709 TO 0.9758
0.9758 TO 0.8807
0.9807 TO 0.8858
0.9858 TO 0.9905
0.9900 TO 0.9954
0.9954 TO 1.0002
1.0002 TO 1.0051
1.0050 TO 1.0100

FREQUENCY FOR GENERATIONS 4 TO 803

0
NAC International 6.6.7-45



NAC-LWT Cask SAR
Revision 44

August 2015

0.8243 TO 0.8292
0.8292 TO 0.8341
0.8341 TO 0.8390
0.8390 TO 0.8439
0.8439 TO 0.8487
0.8487 TO 0.8838
0.8038 TO 0.8580
0.8585 TO 0.8834
0.8034 TO 0.8883
0.8683 TO 0.8732
0.8732 TO 0.8781
0.8783 TO 0.8830
0.8830 TO 0.8878
0.8878 TO 0.8927
0.8827 TO 0.8978
0.8878 TO 0.8028
0.8025 TO 0.9074
0.8074 TO 0.8123
0.8123 TO 0.9172
0.8172 TO 0.9230
0.8220 TO 0.9209
0.8269 TO 0.9318
0.9318 TO 0.9367
0.9367 TO 0.9416
0.9416 TO 0.9485
0.9465 TO 0.8504
0.9514 TO 0.9563
0.9583 TO 0.8011
0.9611 TO 0.96600
0.9880 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 0.9954
0.9954 TO 1.0002
1.0002 TO 1.0051
1.0051 TO 1.0100

FREQUENCY FOR GENERATIONS 204 TO 803

0
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FREQUENCY FOR GENERATIONS 404 TO 803

0.8243 TO 0.8292
0.8292 TO 0.8341
0.8341 TO 0.8390
0.8390 TO 0.8439
0.8439 TO 0.8487
0.8487 TO 0.8538
0.8030 TO 0.8080
0.8080 TO 0.8034
0.8834 TO 0.8803
0.8083 TO 0.8732
0.8732 TO 0.8783
0.8781 TO 0.8830
0.8830 TO 0.8878
0.8878 TO 0.8827
0.8827 TO 0.8978
0.8976 TO 0.8020
0.8025 TO 0.8074
0.9074 TO 0.8123
0.8123 TO 0.9172
0.8172 TO 0.8220
0.8220 TO 0.8288
0.8289 TO 0.8218
0.8218 TO 0.8267
0.8287 TO 0.8418
0.8418 TO 0.8465
0.8405 TO 0.8004

0.8034 TO 0.9563
0.8063 TO 0.8811
0.8811 TO 0.8880
0.9880 TO 0.8709
0.8708 TO 0.9708
0.9708 TO 0.9807
0.9807 TO 0.9808
0.9808 TO 0.9900
0.9900 TO 0.9954
0.9904 TO 1.0002
1.0002 TO 1.0001
1.0001 TO 1.0100

*******
******
********
**********
****************
*******************

**************•*********
*********************
************************************

***********************************
************************************
****************************
***************************

***********
********

******
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0.8243 TO 0.8292
0.8292 TO 0.8341
0.8341 TO 0.8390
0.8390 TO 0.8438
0.8438 TO 0.8487
0.8487 TO 0.8038
0.8538 TO 0.8080
0.8080 TO 0.8834
0.8834 TO 0.8883
0.8883 TO 0.8732
0.8732 TO 0.8780
0.8781 TO 0.8830
0.8830 TO 0.8878
0.8878 TO 0.8827
0.8827 TO 0.8078
0.8878 TO 0.8020
0.8020 TO 0.8074
0.8074 TO 0.8123
0.8123 TO 0.8272
089172 TO 0.8220
0.8220 TO 0.8288
0.8289 TO 0.8318
0.0318 TO 0.8367
0.8367 TO 0.8418
0.8400 TO 0.8460
0.8460 TO 0.8814
0.8814 TO 0.8083
0.8063 TO 0.8611
0.8811 TO 0.8880
0.8680 TO 0.8708
0.8708 TO 0.87588
0.8708 TO 0.8807
0.8807 TO 0.8806
0.98808 TO 0.8800
0.8800 TO 0.8804

0.8804 TO 0.0002
1.0002 TO 1.0001
1.0001 TO 1.0100

FREQUENCY FOR GENERATIONS 604 TO 803

0
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O Figure 6.6.7-2 H1EU MTR Finite Cask Model (460 g 2351U)

PRIMARy MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/53/29 - 09:06:37)
MODULE CIAS25 WILL BE CALLED

LNT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES 9 FULL PITCH
'MIN BASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE
'23 PLATES - 20 GRAM 23SU PER PLATE
'FUEL SWIFT AXIAL ALTERNATING
'56 CM ACTIVE FURL HEIGHT
'MODIIIED TO 1.23 CM PLATE THICKNESS / 2 CM OFFSET
27GROUPNDF4 LATTICECELL
URANIUM 1 DEH=19.05 0.03050 293 92235 94. 92236 6. ENS

AL 1 DEN=2.702 0.25666 293 END
AL 2 1.0 293.0 END
1120 3 3.0 293.0 END
AL 4 1.0 293.0 END
11304 5 1.0 293.0 END
PB 6 1.0 293.0 END
N20 7 S.E-20 293.0 END
N20 8 I.E-20 293.0 END

END COMP
SYMMILABCELL 0.3915 0.083 1 3 0.323 2 END

READ PARAM TBA=5 RUN-YES PLT=NO GEN=803 NPO-1000 END PARAN
READ GEOM

* FUEL PLATE CELL UNITS

UNIT 1
CON- 'MIDDLE FUEL PLATE CELL'
CUBOID 0 1 2P3.3000 2P0.0415 59.0 2.0
CUBOID 2 1 2P3.3000 2P0.0615 60.0 0.0
CUBOID 3 1 2P3.3000 2P0.1957 60.0 0.0
UNIT 2
COM='TOP FUEL PLATE CELL'
CUBOID S S 2P3.3000 290.0410 58.0 2.0
CUBOID 2 1 2P3.3000 290.0633 60.0 0.0
CUBOID 3 1 2P3.3000 0.0615 -0.3957 60.0 0.0
UNIT 3
COM='BOTTOM FUEL PLATE CELL'
CUBOID 1 1 2P3.3000 2P0.0415 98.0 2.0

O CUNOID 2 1 2P3.3000 2P0.0615 60.0 0.0

CUSOID 3 1 293.3000 0.1957 -0.0615 60.0 0.0

UNIT 4
COM='SIDE PLATE'
CUBOID 2 1 2P0.2 2P3.75 60.0 0.0

'PLATES AT BOTTOM OF BASKET OPENING

'BASKET CENTER RON ARRAY ELEMENTS

UNIT 30
CON- 'FUEL PATE ARRAY - PLATES IN 5/36 SN. MEB CENTER'
ARRAY 5 -3.3000 -4.3699 0.0
CUSOID 3 1 294.3698 2P4.3085 73.102 0.0

NOLE 4 -4.1697 0.0 0.0
HOLE 4 4.1697 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.S S

UNIT 10
CDM-'FUEL ARRAy 20 PLATES IN 5/16 IN. NEN RIGHT'
ARRAY I -3.9686 -4.3088 0.0
CUHOID 3 3 2P4.3688 2P4.3680 73.102 0.0
BOLE 4 -4.1667 0.0 0.0
HOLE 4 4.1607 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 02
CON- 'FUEL ARRAY 20 PLATES IN 0/16 IN. HER LEFT'
ARRAY 1 -2.6314 -4.3689 0.0
CUBOID 3 1 294.3688 294.3088 73.192 0.0
HOLE 4 -4.1687 0.0 0.0

HOLE 4 4.3087 0.0 0.0
REPLICATE 5 1 2R0.3555 4R0.0 1

'BASKET TOP RON ARRAY ELEMENTS

UNIT 20
CCOM='FUEL AR{RAy WITH HALF OF 1/4 PLATE OK RIGHT - TOP STACK'
ARRAY 1 -2.6334 -4.3688 0.0
CUBOCD 3 I 294.3688 2P4.3068 73.352 0.0
ROLE 4 -4.1087 0.0 0.0
HOLE 4 4.3087 0.0 0.0
REPLICATE 5 1 0.3046 5RO0. 1
UNIT 21
CON- 'FUEL MOTH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK'
ARRAY 1 -3.9606 -4.3688 0.0
0U0010 3 1 2P4.3688 294.3688 73.152 0.0
HOLE 4 -4.1067 0.0 0.0

O HOLE 4 4.1687 0.0 0.0

REPLICATE 5 1 0.0 0.3040 4R0.0 1

NAC International 6.6.7-49



NAC-LWT Cask SAR August 2015
Revision 44

'BASKEST HUTTON ROW ARRAy ELEMENTS

UNIT 30
COM=' FUEL ARRAY WITH HALF OF 1/4 SN. PLATE UN RIGHT - BUTTON STACK'
ARRAY 1 -3.6314 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.182 0.0
HOLE 4 -4.1687 0.0 0.5
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.3046 SRS.0 1
UNIT 31
CON= 'FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - HUTTON STACK'
ARRAY 5 -3.9686 -4.3688 0.0
CUBOID 3 1 2P4.3688 294.3688 73.052 0.8
HOLE 4 -4.1667 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.1 0.3048 4R8.S S

'CONSTRUCTION BASKEST EONS

UNIT 40
CON='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AND SIDES'
ARRAY 2 -8.0428 -4.3688 0.0
REPLICATE S S 3R0.3048 1.0 2R0.S 1
UNIT 41
CON='3 UNIT ARRAy WITH REST OF 5/16 WEB'
ARRAY 3 -14.1738 -4.3684 0.0
REPLICATE 5 1 2RO.3556 2R0.7112 2R0.0 1
UNIT 40
COM4=2 UNIT ARRAy WITH 1/4 IN. PLATE UN BUTTON AND SIDES'
ARRAY 4 -9.0426 -4.3686 0.0
REPLICATE 5 1 2RS.3048 0.0 0.3048 2R0.0 1

'BASKET UNIT

UNIT 50
COM4=7 NTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 40 0.0 +9.44689 0.0
HOLE 41 0.0 0.0 0.0
HOLE 42 0.0 -9.4489 0.0
CYLINDER 5 1 18.8813 73.152 -1.27
CYLINDER 6 0 33.4963 73.352 -1.27
CYLINDER 5 0 36.5443 73.152 -1.27
CYLINDER 7 1 49.2443 73.102 -1.27
CYLINDER 5 1 49.6539 73.152 -3.27
CUBOID 6 1 4949.6538 73.152 -1.27

'PLATES AT TOP OF BASKET OPENIHG

'BASKET CENTER ROW ARRAY ELEMENTS

UNIT 510
COM='FUEL PATE ARRAY - PLATES IW 5/16 IN. WEB CENTER'
ARRAY 1 -3.3000 -4.3688 13.102
CUBOID 3 1 294.3680 2P4.3688 73.182 0.0
HOLE 4 -4.0687 0.0 13.152
HOLE 4 4.1607 0.0 13.152
REPLICATE 5 1 2R0.3556 400.0 1
UNIT 111
CON-'FUEL ARRAY 20 PLATES IN 5/16 IN. WEB RIGHT'
ARRAY 1 -3.9686 -4.3680 03.152
CUBUOI 3 1 294.3008 294.3688 73.152 0.0
HOLE 4 -4.0607 0.0 13.152
HOLE 4 4.0687 0.0 03.152
REPLICATE 0 1 200.3056 4R0.0 1
UNIT 112
CON='FUEL ARPAY 20 PLATES IN 5/16 SN. WEB LEFT'
A[RRAY 1 -1.6314 -4.3688 13.302
CUBOID 3 1 294.3680 294.3688 73.352 0.0
HOLE 4 -4.1687 0.0 13.102
HOLE 4 4.1697 0.0 13.102
REPLICATE 5 1 2R8.3556 4R0.l 1

'BASKET TOP ROW ARRAY ELEMENTS

UNIT 120
CON-='FUEL ARRAY WITH HALF OF 1/4 PLATE UN RIGHT - TOP STACK'
ARRAY 1 -2.6314 -4.3068 13.152
CUBOTID 3 1 294.3688 294.3688 73.152 0.0
HOLE 4 -4.0687 0.0 13.152
HOLE 4 4.1687 0.5013.152
REPLICATE 0 1 0.3048 0R0.0 1
UNIT 020
CON-='FUEL WITH HALF OF 1/4 SN. PLATE ON LEFT TOP STACK'
ARRAY 1 -3.5686 -4.3608 13.152
CUBOID 3 1 294.3600 294.3688 73.152 0.0
HOLE 4 -4.0687 0.0 13.052
BOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 0.0 0.3048 400.0 1

'BASKET BUTTON ROW ARRAY ELEMENTS

UNIT 130
CON= 'FUEL ARRAY WITH HALF OF 1/4 IN. PLATE UN RIGHT - BUTTON STACK'
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ARRAY 1 -2.6314 -4.3688 13.152
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 13.152
HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 0.3048 5R0.0 1
UNIT 131
COM='F URL ARRAY WITH HALF OF 1/4 IN. PLATE OH LEFT - BOTTOM STACK'
ARRAY 1 -3.9686 -4.3688 13.152
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 13.152
HOLE 4 4.1887 0.0 13.152
REPLICATE 5 1 0.0 0.3048 4R0.0 1

'CONSTRUCTION BASKET ROHS

UNIT 140
COM='2 UNIT ARRAy WITH 1/4 IN. PLATE ON TOP AND SIDES'

ARRAY 12 -9.0428 -4.3688 0.0
REPLICATE 5 1 3R0.3048 0.0 2R0.S 1
UNIT 141
COM='3 UNIT ARRAy WITH REST OF 5/18 HER'

ARRAY 13 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R0.3586 2R0.7112 2R0.0 1
UNIT 142
COM="2 UNIT ARRAy WITH 1/4 IN. pLATE ON BOTTOM AND SIDES'
ARRAy 14 -8.0428 -4.3688 0.0
REPLICATE 5 1 2R0.3148 0.0 0.3048 2R1.0 1

* BASKET UNIT

UNIT 1500
COM='7 MTR ELEMENTS IN THE LHT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 140 0.0 +8.4488 0.0
HOLE 141 0.0 0.0 0.0
HOLE 142 0.0 -8.4489 0.0
CYLINDER 5 1 18.8813 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 48.8538 73.152 -1.27
CUBOID 8 1 4P49.8539 73.152 -1.27

* CASK LID AND BOTTOM STRUCTURE

UNIT 60
COM='SIMPLSFIED LID STRUCTURE HAC-IHT'
CYLINDER 5 1 36.5188 13.6775 -14.1351
CYLINDER 8 1 48.8539 13.6775 -34.1351
CUBOID 8 1 4P49.8539 13.6775 -14.1351
UNIT 51
COM= 'SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 1 26.3525 2P3.81
CYLINDER 5 1 36.6188 +13.36 -12.7
CYLINDER 8 1 48.8538 +13.36 -12.7
CUBOID 8 1 4P49.8539 +13.36 -12.7
UNIT 62
COW-=THIN TOP ARD BUTTON SHELL OF NEUTRON SHIELD - SUNTRACTED FROM LID MODEL'
CYLINDER 5 1 49.8530 0.61 0.0
CUBOID 8 1 4P48.8539 0.61 0.0

'STACK OF BASKETS HITH CASK LID ARD BOTTOM

GLOBAL UNIT 75
COM= 'STACK OF 6 BASKETS SN CASK WITH LID AND BOTTOM'
ARRAY 10 -49.8539 -49.8539 0.0
END GROW
READ ARRAy

'FUEL ELEMENT PLATE ARRAY

AR.A=1 HUE-I NUY=23 NUE=1 FILL 3 21Rl 2 END FILL

'ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
'PLATES AT BOTTOM OF OPENING

ARA=2 NUX=2 NUY'.I NUZ=I FILL 20 21 END FILL
ARA-=3 NUX1=3 NUY'.1 NUE=1 FILL 12 10 11 END FILL
ARA=4 NUX=2 NUY'=1 HUZ=1 FILL 30 31 END FILL

'ARRAYS OF RASKET OPENIHGS (TOP, MIDDLE, BOTTOM)
'PLATES AT TOP OF OPENIHG

ARA=12 NUX-2 NUY=1 HUE-i FILL 120 121 END FILL
ARA=13 NUK=3 NUY=1 NOZ-I FILL 112 115 111 END FILL
ARA=14 HUX=2 HUY-I NUZ=1 FILL 130 131 END FILL

'ARRAY OF BASKETS WITH LID AND BOTTOM

ARA=1I0 NUR=S NUT=I NUE=S0 FILL 61 62 150 50 150 50 150 55 62 60 END FILL
END ARRAS
READ BOUNDS AIL=oMIR END SOUNDS
READ PLOT
TTL 'X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION'
5CR-YES PIC=MAT PIFS-i
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UAX=1.0 VDN=-1.S NA•X=l500
XUL=-5.0 YUL=5.S ZUL=S0.O
XLR=S.0 YLR=-5.S ZLR=S0.O END
TTL='X-Y PLOT OF BASKET - FUEL ELEVATION'
UAX=l.0 VDN=-S.0 NAX=l500
XUL=-57.0 YUL=17.S IUL=50.S
XLR=17.S YLR=-17.I ZLR=50.S END
TTL= 'x-Y PLOT OF CASE - FUEL ELEVATION'
UAX=l.0 VDN=-l.S NAX=IS00
XUL=-65.O SUL=65.S ZUL=50.S
XLR=65.0 YLR=-65.S ZLR=5S.S END
TTL-='Y-Z (E-S) PLOT OF BOTTOM BASKET - CENTER SECTION'
VAR=l.S N DN-I.S0
XUL=S.S YUL=-5.S SUL=55.S
ELR=O.O YLR=5.S SLR=50.0 END
TTL='Y-Z (E=O) PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT'
VAX=IS.O MDN=-1.S0
XUL=S.0 YUL=-5.S ZUL=l0l.S
ELR=S.0 YLR=5.S ZLR=25.6 END
TTL='y-Z (X=-2) PLOT OF BOTTOM BASKET'
VAX=S.S N DN=-l.S0
XUL=-2.0 YUL=-S5.0 ZUL=l01.l
XLR=-2.0 ELR=I5.0 ZLR=26.6 END
TTL='y-Z (E=-2) PLOT OF CASK - R=17.0'
LPS=5 NAX=I000
VAX=I.S H DN=-I.S0
XUL=-2.S YUL=-17.S SUL=502.0
XLR=-2.0 YLR=I7.0 ZLR=-l.S END
TTL='Y-S (X=-2) PLOT OF CASK - R=51.S'
VAX=I.S 0NDN=-I.S0
XUL=-2.0 YUL=-51.0 ZUL=502.0
NLR=-2.0 YLR=51.S ZLR=-l.0 END
END PLOT
END DATA

SECONDARy MODULE 0S0008 HAS BEEN CALLED.

MODULE 000008 IS FINISBED. COMPLETION CODE S. CPU TIMfE USED

SECONDARY MODULE 0500052 HAS BEEN CALLED.

MODULE 000002 55 FINISHED. COMPLETION CODE S. CPU TIME USED

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000S09 55 FINISHED. COMPLETION CODE S. CPU TOME USED

MODULE CSAS25 IS FINISNED. COMPLETION CODE B. CPU TOME USED

August 2015

0.55 (SECONDS).

3.29 (SECONDS).

745.01 (SECONDS).

751.44 (SECONDS).

S
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***** PROGRAM VERIPICATTON INFORMIATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM; CEAS** *

CREATION DATE: 03/08/96

VOLUME: ENS

LIBRARY: G:\SCA1E43\WINNT\EXF

* ** TNIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

*****JOBNANVE: SCALE-PC

*** DATE OP EXECUTION: 03/26/01

*** TINE OP EXECUTION: 09:18:44

*****
*****
*****
*****
*****
*****
*****
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O 'MIN BASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE

'23 PLATES - 20 GRAM 235U PER PLATE

'FUEL SHIFT AXIAL ALTERNATING

'5H CM ACTIVE FUEL HEIGHT

'MODIIIED TO 1.23 CM PLATE THICKNESS / 2 IN OFFSET

'MIN BASKET PLATE - COMM4ENT CARD REFERS TO NOMINAL PLATE SIZK

'23 PLATES - 25 GRAM 2350 PER PLATE

'FUEL SHIFT AXIAL ALTERNATING

'56 CM ACTIVE FUEL HEIGHT

'MODOIIED TO 1.23 CM PLATE THICKNESS / 2 CM OFFSET
LMT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES 9 FULL PITCH

***PROBLEM PARAMETERS ***

LIS 27GROUPNDF4 LIBRARY
M3IX B MIXTURES
MIC S COMPOSITION SPECIFICATIONS
ISM 3 MATERIAL SORES

GE LATTICECELL GEOMETRY
MORE 5 5/1 DO NOT READ/READ OPTIONAL PARAMTER DATA

MSLN 0 FUEL SOLUTIONS

*** PROBLEM COMPOSITION DESCRIPTION **

SC URANIUMS STANDARD COMPOSITION
MX S MIXTURE NO.
VF 0.0365 VOLUME FRACTION
ROTH 19.0500 SPECIFIED DENSITY

NEL 1 NO. ELEMENTS
SOP 1 5/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92080 1.00 ATOM/MOLECULE
92230 94.011 WTO

O END92239 6.000 WT%

SC AL STANDALRD COMPOSITION
ME 1 MIXTURE NO.
VP 0.2567 VOLUM4E FRACTION
ROTH 0.7021 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 5/i MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
MiX 2 MIXTURE NO.
VP 1.0000 VOLUM•E FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL S NO. ELEMENTS
SOP 1 0/1 MIETURE/COMPOUND
TEMP 293.0 DIG NELVIN

23027 1.00 ATOM/MOLECULE

END

SC N20 STANDARD COMPOSITION

MiX 3 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY

NEL 2 NO. ELEMENTS
lOP 1 5/1 MIXTURE/OOMPOUND

TEMP 293.0 DIG KELVIN
1001 2.00 ATOMS/MOLECULE
9016 1.00 ATOM/MOLECULE

END

SC A•L STANDARD COMPOSITION
MEX 4 MIXTURE NO.
VP 1,0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NIL 1 NO. ELEMENTS
IOP 1 0/I MISTURE/CIMPOUND
TEMP 093.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE

END

SC 10304 STANDARD COMPOSITION
MX 0 MIXTURE NO.
VP 1,0000 VOLUME FRACTION
ROTN 7,9200 THEORETICAL DENSITY
E EL 4 NO. ELEMENTS

ICP 0 5/1 MIXTURE/COMPOUND
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TEMP 293.0 DEC KELVIN
24304 19.000 KT%

20055 2.000 HTI
29304 60.000 ETS

28304 0.000 HT%
END

SC PB
MX
VF
ROTH
NEL
'CP

TEMP

END

SC 920

504
VP
ROTH
NEt
DICP
TEMP

END

Sc 920

M04
VF
ROTH
NEL
'CF
TEMP

END

STAhNDARD COMPOS STION
6 MIXTURE NO.

1.0000 VOLUME FRACTION
11.3440 THEORETICAL DENSITY

1 NO. ELEMENTS
0 0/i MSXTURE/COMPOUND

293.0 DEC KELVIN
02000 1.00 ATOM/MOLECULE

sTANUARD COMPOSITION
7 MOXTURE NO.

0.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 HO. ELEMENTS
1 0/1 MSXTURE/COMPOUND

203.0 DEC KELVIN
1001 2.00 ATOMS/MOLECULE

8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
8 MIXTURE NO.

0.0000 VOLUME FRACTION
0.0982 THEORETICAL DENSITY

2 HO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEC KELVIN
1001 2.00 ATOMS/MOLECULE
9010 1.00 ATOM/MOLECULE

**** PROBLEM GEOMETRY ***

CIP SYPSSLABCELL CELL TYPE
PITCH 0.3900 CM CENTER TO CENTER SPACING
FUELOD 0.0830 CM PUEL DIAMETER OR sLAB THICKNESS

MFUEL I MIXTURE NO. OF POOL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.0230 CM CLAD OUTER DIAMETER

MC1AD 2 MIXTURE NO. OF CLAD

ZONE OPECIFICATOONS FUR LATTOCECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CLAD
ZONE 3 50 MOD
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************************************************************************************

* ** LWT MTR INPUT FOR CASE MODEL - PLATES SN CLOSE & PLATES 9 FULL PITCH * **

*************************************************************************

*************************************************************************

*** *4****** * * * *** DATA LIBRAR•Y INFORMA•TION ****** *

** UNIT VOLUME 4**
,* NUMBER DATA SET HAME NBN4E UNIT FUNCTION ** *

SB 8 G:\scalel3\DATALIN\FTB9F00I STANDARD COMFOSITION LIBRARy *

55 8 O:\scale43\DATALIB\FT82FI0l CROSS SECTION LIBRARY**

55* II :\PROJECTSksts-projkmtr\I41000~Il.2\NION-U~S SNORT CROSS SECTION LIBRAkRY 4

**90 I:\PROJECTSists-projkmtr\I415000~I.2\HTGH-U-1 INPUT DATA DIRECT ACCESS,4

*** ~STANDARD COMPOSITION LIBRARy DATA**

***UNIT NUIER : 89**

*** DATASET NAME O:\GBkaleA3\DATALIB\FT89FBOT**

*** ~LIBRARY TITLE: SCAiLE-4 STANDARD COMPOSITION LIBReARY*4
*** ~637 STALNDA-RD COMPOSITIONS, 490 NUCLIDES *

4.* ~90 ELEMENTS HITH VARIABLE ISOTOPIC DSSTRBUTSONS.,4

*** CREATION DATE: 6/30/95,4

*** ~CROSS SECTION LIBRARY DATA,,

44, UNIT NUMBER : 82**

*** DATASET NAME : I:\scale43\DATALIB\FT82F001*l

**• LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY .
** BASED ON HENDF-B VERSION 4 DATA*,

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

4,* L.MPETRIE - ORNL *

..... I lOS HERE USED BEFORE READSNG REND V DATA ....

..... I ID'S HERE USED READING THE HENO V PARAM•ETER DATA ....

CONTROL MODULE CSAlS5 IS CUNFLETE.
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EBBBBBBBBBBB 0000O0000000
EBBBBBBBBEBBEB 0000000000000
BB BB 00 O0
BE BE 00 O00
BE BE 00 O00

BBBBBBBEBBEB 00 00
BE BE 00 00
BB BE 00 00
BB BE 00 00
BEBEBBBBBBBBB 0000000000000
BEBBBBBBBBB 00O000000000

ESSEBEEBSSE CCCCCCCCCCC
SSSEESEESSSSE CCCCCCCCCCCCC
BE BE CC CC
BE CC
BE CC
ESEEBEESEESE CC

BSSSSESSESEE CC
BE CC
BE CC

BE BE CC CC
BEBEESSESBEES CCCCCCCCCCCCC
ESEEBEEBEES CCCCCCCCCCC

E0EE0EE 22222222222
B0BBEEBBE 2222222222222
BE BE 22 22

BE BE 22
BE BE 22
BE BE 22
BE BE 22
BE BE 22
BE BE 22
BE BE 22
00BEE0000 2222222222222
0B0BEBE 2222222222222

EBB00B0 BE999BB999B
B00B00B00 9B9BB9BB99B99

BE BE BE 9E
BE BE BE BE

BE BE BE BE
BE BE BE9E99E9B9999
BE BE 99999BEB9999
BE BE BE
BE BE BE
BE BE BE
EB0B0BBEB 9999EE9BEB999
00B0B0E B99E99999999

A

NEN NB
NEEN NB
ENBEN NB
NE NB NB
EN NB NB
NB EN NB
EN NB NB

NN NNNB

ABABAABAAA A LL
BA BA Lb
BA BA Lb
AA AA Lb
ABBAAAA.AAABAAA Lb
AAAAAAAAABAAAA LL
BA AA Lb
AA BA Lb
/BA AA Lb
AA AA LLLLLLLLLLLLL
BhA BA LLLLLLLLLLLLL

// 22222222222
// 2222222222222

// 22 22
// 22

// 22
// 22

// 22
// 22

// 22
// 22

// 2222222222222
// 2222222222222

1~1
111

:: 1III
:: i1
*: i1

El
i1

:: El
:* El
*: El

I1III1II
iiiiiiii

BAAABAAA
AA ½AAA

AA BA
AA BA
AA AA

½AAAAAA
½AAAAAA

AA BAA
BA BA

EBEEE EEBEEBEEE
BEEBEEEEBEEBEEEE
BE
BE
EE
BEEBEEBEEE
EEBBEEEEEE
BEE
BEE
BEE
EBEEEEBEEEEEEE
BE EBEBEEEEEBE

666BEBB6BBE6
EBB6E6B6B666666
BE
BE
BE
EBB6BEE66B6BE6B
EBB6EBB66B6BE6EB
BE BE
BE BE
BE BE
B6B66BE66B6BE6BE

BE6EBB66EBB6B

888B8888BE8B
B8BE88BE88B8B8BE8
BE BE
BE BE
BE BE

88888888BE8B
88B888B8BE8B

BE BE
BE BE
BE BE
8888BE888BE8BE8

BEEB88B8BE888

NM ME lllIIIIIIEII
EE BE BlBIBBllBBlBl

BE BEN N BE
EN E EN BEI
BEE BEN • BE
EBB ENM BE
BEM ENI B

PPPPPPPPPPPP
PEPPEP PPPEPPPP
PP PP
PP PP
PP PP
PPPPPPPPPPPPP
EPPPPPPPPPPP
PP
PP
PP
PP
PP

// B00B000
// E00000000

// BE BE
// BE BE

// BE BE
// BE BE

// BE BE
// BE BE

// BE BE
// BE BE

// 000000000
// 0000000

44
444

*: *4444E

* * E4 44
::: 44 EE

EB E4
EE E4

E:: EEB4444E4E4
EEEE BE4B4B444E44B4

*: 44B
44
44

•ugust 2015

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

CCC CC CCCCC C
C CCC CC CCCCC CC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCC CC CCC CCCC C

CCCC CCC CCCC

11
111

II1i
li

11

Ei

11
1i

Ii
II

iiiiiiii
111lBE1B

BEE5BE5BE5BEEB
BE5BE5BE5BE5BE5

BE
BE
BE
5EE555BE5BE5EB
BEE5BEBE5BEE55B5

BE
BE

BE BE
5555555EB5BE555
E5B5BE55BE55B
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S SSS S SSS SS S
S SSS SSS SS SSS S

SS 5
55
55SSSSS

SSSSSSSSSSSS5 5
5555555

55
55 S

55SSSS 55S
SSSSSSSSSSS 5

C CC CCCCC CCC
C CCC CCCCC CCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

APPAAS LL
AASAAAAA LL

AA PA LL
AA PA LL
ASAAAPPP LL
AAAAAAAA LL
AA PA LL
AA AA LL
AR• AA LL
A3R AR LLLLLLLLLLLLL
AR AR LLLLLLLLLLLLL

EEEEEEEEEEEEE
EEEEEEEEEEEEE
SE
ES
SE
ESEE ESEEEE
EEEEEEEEE
EE
EE
EE
ESEEEEEESESEEE
SEESEEEESEESEEE

PPPPPpPPPPPPP CCCCCCCCCCC
PPPPPPPPPPPPP CCCCCCCCCCCCC
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

***** ~PROGRAM VrERIFICATION INFORMATION **

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

*****PROGRAM: 000008

*** CREATION DATE: 09/15/95

****VOLD5OE: ERG

*****LIBRARY: G:\SCRLEA3\WIN_NT\EXE

*** THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

*****JOBNAME: SCAILE-PC

*** DATE OP EXECUTION: 02/26/S1

*** TIME OS EXECUTION: 59:18:45

*****
*****
*****
*****
*****
•****
*****
*****

***** *****

0
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-IQ ARRAY HAS

0Q ARRAY HAS

10 ARRAY HAS

2Q ARRAY HAS

1 ENTRIES.

4 ENTRIES.

6 ENTRIES.

2 ENTRIES.

0

0
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LOGICAL ASSIGNMENTS

WASTER LIBRARY 11
WORKING LIBARAY S

SCRATCH FILE 13
NEW LIBRARY S

FROBLEM DESCRIPETION

TIE--GEOMETRY (I/1/2/3--TNF MKD/SLAS/CYL/SFWERE 1

I ZM--NUMNBER OF ZONES OR MATERIAL REGIONS8

MS--MIXING TABLE LENGTH 16

I0L--SNIKLDED CROSS SECTION EDIT OFTION (Ill--NO/YES) 0

IBE--BONDAR•ENKO FACTOR EDIT OFTION (GIL--NO/YES) G

ISSOFT---DANCOFF FACTOR OFTION I

CONVERGENCE CRITERION 1.50000E-IS

GEOMETRY CORRECTION FACTOR FOE WIGNER RATIONAL APPROXSMATION 1.500KE+GO

SQ ARRAy HAS 16 ENTRIES.

4Q ARRAY HAS 16 ENTRIES.

SQ ARRAy HAS 13 ENTRIES.

EQ ARRAY WAS 3 ENTRIES.

70 ARRAY HAS 8 ENTRIES.

8Q ARRAY WAS 6 ENTRIES.

SQ ARRAY HAS 6 ENTRIES.

10Q ARRAY HAS 16 ENTRIES.

T1Q ARRAy HAS 6 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOFE NUMBER DENSITY NEW IDENTIFIER
1 1 92235 1.67462E-I3 1092235
2 1 92136 1.05541E-14 1092236
3 1 13027 1.54763E-ST 1013027
4 2 13127 6.0S066E-02 2013027
5 4 11327 6.I3066E-S2 4013027
6 3 1001 6.67692K-OS 3001011
7 7 1001 6.67692K-22 7001001
O 6 1001 6.67692E-22 6001001
9 3 6016 3.33846KE-0 3006116

SI 7 3016 3.33846E-22 7103016
11 6 6516 3.33846E-22 8008016
12 5 24304 1.74236K-Il 5024304
13 5 25055 G.73633E-S3 5125055
14 5 26304 5.93579E-52 5026304
15 5 28314 7.71171K-IS 5028304
16 6 82000 3.29691K-Il 6032001

GEOMETRY ARD MATERIAL DESCRIETION

ZONK MIXTURE DOUTER DIMENSION TEMFERATUREK EXTRA IS TIFF (0/I--FUEL/MID)
1 1 4.15000E-02 2.93000KE+02 2.35405E+00 - 0
2 2 6.15000E-02 2.93000E+02 0.OOI00K+00 S

3 3 1.93751K-Si 2.93100E+02 IOO0000E+0 0
4 4 5.19575E±00 2.93000E±02 0OO0000E+00 0
5 5 L1.1958E+01 2.93000E+12 0.SOIIOE+0S S
6 6 1.51953K+01 2.930100E+02 I.0000OE+SS S
7 7 2.11958E+01 2.93000E+S2 IS00000E+00 S
3 3 2.51955E+01 2.950100+02 0.SSOSOK+S0 S

3619 LOCATIONS OF 101111 AVAILABLE ARE REQUIRED TO WAKE A NEW W.ASTER CONTAINING TOE SELF-SNIELDED VALUES

NO NUOCLIDES IN YOUR FROBLEM HAVE BONDARENKO FACTOR DATA* *BONAG4T WILL COFY FROM LOGICAL 11 TO LOGICALL

COFY loll WYDROGEN FROM LOG 11 TO LOG 16 BONDARENRO TRIGGER 0

COFY 1001 HYDROGEN FROM LOG 10 TO LOG 1 BONDARENRO TRIGGER I

COFT TOSS WYDROGEN FROM LOG G8 TO LOG 1 BONDARENRO TRIGGER 0

COFY 1501 WYDROGEN FROM LOG 13 TO LOG 1 SONDARENKO TRIGGER 0

COFY 6016 OXYGEN-16 FROM LOG 11 TO LOG 18 SONDARENKO TRIGGER0

COFY 6016 OXYGEN-16 FROM LOG 18 TO LOG S SONDARENKO TRIGGER S

0091 8016 OXYGEN-16 FROM LOG 13 TO LOG S BONDARENRO TRIGGER I

lOFT 6016 OXYGEN-16 FROM LOG TO TO LOG 1 BONDARENRO TRIGGEKO I

COFT 13127 AL-27 1193 213 0 FROM LOG 11 TO LOG 16 BONDARENKO TRIGGER I
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COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

13027

13027

13027

24304

25055

26304

28304

82000

92235

92238

AL-27 1193 218 0 FROM LOG 18 TO LOG

AL-O7 1193 218 0 FF0O4 LOG 18 TO LOG

AL-27 1093 238 0 FROM LOG 08 TO LOG

OR 0191 WT 00-30 FROM LOG 10 TO LOG

MRONGA-8EOE-55 FROM LOG 11 TO LOG

FE 0392 MT 00-30 FROM LOG 11 TO LOG

NI 1090 MT 00-30 FROM LOG 11 TO LOG

FM 0288 218NGP FROM LOG 10 TO LOG

URANIUM-235 FROM LOG 10 TO LOG

URAOIOUO4-238 FROM LOG 11 TO LOG

1

1

1

1

1

1

BONMO!MENKO TRIGGER 0

BOMDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDOARENRO TRIGGER 0

BONDAREMKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONOARENRO TRIGGER 0

BONDARENRO TRIGGER 0

BONDA•RENKO 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 10 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 19

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/T4RDI00G2
HYDROGEN ENDF/B-IV MAT 1269/THRMSSG2
HYDROGEN ENDF/B-SV MAT 1299/TNRMTOG2
OXYGEN-l6 ENDF/0-IV MAY 1279
OXYGEN-16 ENDF/B-IV MiAT 1279
OXYGEN-lB ENDF/B-IV MAT 1279

AL-27 1192 218 OP 040375(5)
AL-27 1192 218 GP 040375(5)
AL-27 1193 219 GP 040379(9)
CR 1191 MT SS-304(I/EST) P-3 293K SP=5+-4(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197
FE 1192 MT SS-304 (I/EST) P-3 293E SP=5+4 (42375)'
NI 1199 MT SS-304 (1/EST) P-3 293K SP=5+4 (42279)'
PB 1299 21BNGP 042379 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1291
URADJIUM-238 ENDF/B-IV MAT 1292

08112/ 94

NUMBER OF NUCLIDES
NUMBER OF GAMM5A GROUPS
LOGICAL UNIT

UPDATED 99/12/94
UPDATED 09/22/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/22/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94

ID
ID
SD
ID
ID
ID
SD
ID
ID
ID
ID
ID
ID
ID
ID
ID

19

1

3001001
7001001
9901001

7009019
9008019
1013027
2013927
4012027
9024304
9025055
5029304
5029304
99920900
1992235
1092239

TAPE COPY USED 9 I/O'S, AND TOOK 9.11 SECONDS
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NN NN 000110101111 TTTTTTTTTTTT
NON No II2IITIIIIIoI TTTTTTTTTTTT
NNNN ON 0 ITT
NOONN NN TI ITT
NO NO NN 00 TT
NN NO NN IT TI
NO NN NN 10 TT
NN NN NO IT TT
NN NOONN 0I TI
NN NNNN 0I TT
NO NON TIIIIIITIIII ITT

NN NN TITIIIITIITII TT

00000000000 CCICCICCCCCC AAAAAPAAAA IL
0000000000000 CCCCCCCCCCCCC AAAAAAAPA LL
00 00 CC CC AA PA IL

SS CC AA PA LL
SS CC AA AA ILL
000000000000 CC AA!AAAAA LL
OTOSTOSTSSSS CC AAAAPAAAAA LL

00 CC AA AA ILL

S$ CC PA PA LL
SS 00 CC CC PA PA LL
0000000000000 CCCCCCCCCCCCC PA PA LLLLLLLLLLLLI
0SSS0SS0S00 CCCCCCCCCCC PA PA LLLLLLLLLLLLI

0000000 22222222222 // 22222222222
000000000 2222222222222 // 2222222222220

00 00 22 22 // 22 20
00 00 22 // 20
00 00 22 // 20
00 00 22 // 22
00 00 22 // 22
00 00 22 // 22
00 00 22 // 22
00 00 22 // 22

O000000000 2222222222222 // 2222222222220
0000000 2222222222222 // 2222222222220

0000000 90000000009 11
000000000 0000090009099 1Tii
00 00 00 00 111iii

00 00 00 00 11 I
00 00 00 00 01 I
00 00 0000000000000 ii
00 00 000000000000 11
00 00 00 11 I
00 00 00 21 I

00 00 00 11 i
000000000 0000000000000 1II111I1

0020000 000000000000 1111iii1

L
L

2
2
2
2

2
2

P AAA PAA
PAAAA PAA

PA PAA

PA PAA
PA PAA
P~AAA PAAA
PA PAAA AA

EEEOEEOEEEEEEE

OEEEEOEEEEEE
OOEEOO

FE

FE
EEOEEEOEEOEE
EEEEOOEOOEEE

6666666660666
6666666666666
66 6

66 6

66 6

6666666666666

666666666666

66 60

06 66
66 60

6606606606666
660666666666

60888 008
068888868
08 88
606606060

66666066

ON ON LI

NO NW NO LL

NOON NOON LI

NOW NOW ILLLLLLLLLL

PP p
PP P
PP P
PPPPPPPP
PPPPPPP

// 0000000
// 000000000

// 00 00
// 00 00

// 00 00

,/I 00 00
// 00 00

// 00 00

// 00 00
// 00 00

// 000000000

// 0000000

44
444

:: 4444
:: 44 44
:: 44 44

44 44
44 44

:: 444444444444
:: 4444444444444

::: 44
44
44

CCC CCCCCCCC
C CCC CCCCC CCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCC CCC CC CCCC C

CCC CCCC CCCC

Ii
1i1

1111

01
ii
i1
i1
11

i1
11

Iii11111
I1111111

6606666666666
66066666666666
66
66
60
6066606666666
60666666666666
66 66
66 66
66 66

6666666666666
66666666666
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33333333333
3333333333333
33 33
33
33
333333333333
333333333333

33
33

33 33
33S3SSSSSSSSS33S
33333333333

CCCCCCCCCCC
cCcCCCCCCCcCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

AAAAAAARA Lb
AAAAAAAAAAA LL

AA AA LL
AA AA LL
AA AA LL
AAAAAAAA LL
AAARAAAAAAAAAA LL
AA AA Lb
AA AA Lb
AA AA LL
AA AA LLLLLLLLLLLLL
AA AA LLLLLLLLLLLLL

EEEEEEEEEEEEE
ESEEEEEEEEEEEE
ES

ES
EE
SEE EESEEEE
SEE EEEEEE
SE
SE

ES
ES EEEEEESEESEEE
E EESE EESEEEEEE

PPPPPPPPPPPP CCCCCCCCCCC
ppppppppppppp CCCCCCCCCCCCC
pp pp cc cc
pp PP CC
PP pp cc
PPPPPPPPPPPPP CC
PPPPPPPPPPPP CC
PP CC

PP CCccccc

***** ~PROGRAM4 VERIFICATION INFORMATION** *

***** ~CODE SYSTEM: SCALE-PC VERSIcN: 4.3***

***** PROGRAM: 0005032**

*** CREATION DATE: 09/28/953**

***** VOLUME: ENS **

***** LIBRARy: G:\SCALE43\WIN_NT\EXE **

*** THIS IS NOT A SCALE-PC CONPIGURATSON CONTROLLED CODE * ***

***** JOBNAME: SCALE-PC***

*** DATE OP EXECUTION: 02/26/01** *

*** TIME OF EXECUTION: 09:18:46***
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-10 ARRAY HAS 1 ENTRIES.

0Q ARRAY NAS 9 ENTRIES.

10 ARRAy HAS 12 ENTRIES.

SELECT 16 NUCLIDES FROM THE MASTER LIBRARy ON LOGICAL 1

O NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 2
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 3

TO CREATE THE ENE WORKING LIBRARy ON LOGICAL 4

3 RESONANCE CALCULATIONS RAVE BEEN REQUESTED
-1 OUTPUT OPTION FOR AM4PX FORMATTED CROSS SECTION DATA

2001 MAXIMUM NUMBER OF RESONANCE MESH INTERVA•LS

2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

2Q ARRAY HAS 16 ENTRIES.

10QARRAY HAS 45 ENTRIES.

40 ARRAY HAS 16 ENTRIES.

GENERAI INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4121
NUMBER OF NUCLIDES ON TAPE 16

NUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP 15
NUMBER OF GAMM4A ENERGY GROUPS 0

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1660 WORDS
XSDRN TAPE 4121

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

COMPILED FOR NRC 1/27/69

LAST UPDATED
L.M.PETRIE - ORNL

08/13/94

NUCLIDES PROM XSDRN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THRMI
2 NYDROGEN ENDF/B-IV MAT 1269/THRMI
3 NYDROGEN ENDP/B-IV MAT 1269/THRM1

4 OXYGEN-16 ENDF/B-IV MAT 1276
B OXYGEN-16 ENDF/B-IV MAT 1276
6 OXYGEN-lB ENDF/B-IV MAT 1276
7 AI-27 1193 216 GP 040375(5)
8 AL-27 1193 216 GP 040375(5)
9 AL-li 1193 216 GP 040375 (5)

10 CR 1191 MT 11-304 (1/RST) P-3 293K SP-5+i4
11 MANGANESE-5S ENDF/G-IV MAT 1197
12 FE 1192 WT 00-304(I/EST) 8-3 293K SP=5+4
11 NI 1190 WT 0S-304(I/EST) P-3 293K SP=5+4
14 PB 1266 218NGP 042375 P-3 293K

15 URANIUM-235 ENDF/B-IV MAT 1261
16 URAINIUM-236 ENDF/B-IV MAT 1262

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THRM100l

HYDROGEN ENDF/B-IV MAT 1269/THRMS0O2

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-li 1193 218 GP 040375(5)

AL-27 1193 218 OP 040375 (5)

CR 1191 HT 8S-304 (1/EST) P-3 293K OP-5+4 (43375)'

MANGANESE-55 ENDF/B-IV MAT 1197

GEOMETRy RAS BEEN SET TO HOMOGENEOUS AS LBAR IS

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 54.466

NAC International

002 UPDATED 08/12/94 3001001
002 UPDATED 08/12/94 7001001
002 UPDATED 06/12/94 9001001

UPDATED 08/12/94 3008016
UPDATED 06/12/94 7006018
UPDATED 08/12/94 8008016
UPDATED 08/12/94 1013027
UPDATED 06/12/94 2013027

UPDATED 08/12/94 4013027
(42375)' UPDATED 08/12/94 5024304

UPDATED 08/12/94 0025055
(42375)' UPDATED 08/12/94 0026304
(42375)' UPDATED 08/12/94 5028304

UPDATED 08/12/94 6082000
UPDATED 08/12/94 1092235
UPDATED 08/12/94 1002238

UPDATED 08/12/94 3001001 TEMPERATURE-
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 7001001 TEMPERATURE-

PROCESS NUMBHER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8001001 TEMPERATURE=
PROCESS NUMBER 1007 00 AT TEMPERATURE-

UPDATED 08/12/94 3008016 TEMPERATURE-
PROCESS NUMBER 1007 IS AT TEMPERATURE-

UPDATED 06/12/94 7008016 TEMPERATURE-

PROCESS NUMBER 1007 IS AT TEMPERATURE-

UPDATED 08/12/94 8008016 TEMPERATURE-
PROCESS NUMBHER 1007 IS AT TEMPERATURE-

UPDATED 08/12/94 1013027 TEMPERATURE=
PROCESS NUMBER 1007 05 AT TEMPERATURE-

UPDATED 06/12/94 2013027 TEMPERATURE-
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4013027 TEMPERATURS=
PROCESS NUMBER 1007 IS AT TEMPERATURE-

UPDATED 08/12/94 5024304 TEMPERATURE-
PROCESS NUMBER 1007 IS AT TEMPERATURE-

UPDATED 08/12/94 5025055 TEMPERATURE=

0. 0000E+00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

393.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293 .00

TEMPERATURE (KELVIN) 293.000
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POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY =1.72

SPIN PACTOR (G) = 14.449 LUMP DIMENSION (A-BAR) = 0.01

INNER RADIUS = 0.S000000E+0S DAHCOPP CORRECTION (C) = 0.01

THE ABSORBER HILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OP MODERATOR-I 5 5.845 SbGMA(PER ABSORBER ATOM)= 3.466302

MODERATOR-I HILL BE TREATED ST TNE NOROHEIM INTEGRAL METHOD.

MASS OP MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.255759

MODERATOR-S HILL BE TREATED ST THE NORDHEIM INTEGRAL METHOD.

THIS RESONARCE MATERIAL HILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OP LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDSNG=I.00S00

GROUP RES ABS RES FISS RES SCAT
S -5.5187B8E-04 G.O00G0GE+SG -3.944190E-S1
9 -2.797993E-03 0.OSOO00E+S0 -2.293471E+00
10 -3.291452E-01 0.O00000E+S0 -3.B20862E+01
ii -2.680562E+0S 0.OSO000E+GO -I.159996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+0S
FISSION 0.S0000E+0I

363295E-S3

*00000E+O0

'SG0OOE+00

22E+02

98E+02

FE 1192 MT SS-304 (1/EST) P-3 293E SP=5+4 (42175)'

NI 1190 MT 11-304 (1/ROT) P-I S93E SP-5+4 (42375)'

PB 1288 218NGP 042375 P-3 293R

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED SB/12/94 5029304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 09/12/94 5029304 TEMPERATURE=
PROCESS NUM4BER 1007 0S AT TEMPERATURE=

UPDATED 09/12/94 6092000 TEMPERATURE=
PROCESS NUMOBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1092235 TEMPERATURE=

293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00URANIUM-235 ENDF/B-IV MAT 1291

RESONANCE DATA FOE THIS NUCLIDE

MASS NUMBER (A) - 233.025 TEMPERATURE)(KELVIN) - 2!

POTENTIAL SCATTER SIGMIA = 11.500 LUMPED NUCLEAR DENSITY - 1.6"

SPIN FACTOR (0) = 15171.100 LUMP DIMENSION (A-BAR) = 9.2!

INNER RADIUS = 0.0000000E+0D DANCOFF CORRECTION (C) = 0.1:

THE ABSORBER MILL BE TREATED BY TNE NORDNEIM INTEGRAL METHOD.

MASS OF MODERATOR-S 26.992 SIGMA)PER ABSORBER ATOM)= 1.24459!

NODERATOR-1 HILL BE TREATED BY THE NORDBEIM INTEGRAL METHOD.

MASS OF MODERATOR-S2 238.051 SIGMA)PER ABSORBER ATOM)= 7.76950°

NODERATOR-2 MILL BE TREATED BY TOE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL MILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUMSE FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING-l.S0000

GROUP RES ABS RES FoSS RES SCAT
12 -3.9912730+00 -2.455652E+00 -1.020550E-01
13 -1.149550E+01 -5.609972E+0S -2.5797270-01
14 -9.395537Et00 -4.924647E+00 -6.2513351-02
15 -4.888190E-04 -3.721943E-04 4.008032E-56

EXCESS RESONANCE INTEGRALS

53.0D0G

7492251

999 9971

177395)

76E-01

E-03

E-OI

RESOLVED

ABSORPTION 2.00383E+02
FISSION 1.20057E+02

URANIIUM-238 ENDF/B-IV MAT 1262

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 236.006

SOTENTIAL SCATTER SIGMA 10.599

SPIN FACTOR (0) 656.527

INNER RADIUS 0.0000000E+0O

PROCESS HUMBER 1007 00 AT TEMPERATURE=

UPDATED 09/12/94 1092239 TEMPERATURE=

293.05

293.00

TEMPERATUPE (KELVIN)

LUMPED NUCLEAR DENSTIT

LUMP DIMENSION (A-BAR)

DARCOFF CORRECTION (C)

293.000

1.05S54 063E-04

8.2999957E-S2

5.11773615E-1
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TOW ABSODRBER HILL BE TREATED BY TOE NORDWEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 26.982 SIGMA(PER ABSORBER ATOM)= i.9747691E+02

MODERATOR-i WILL BE TREATED BY THE NORDHEIM INTEGRAL. METHOD.

MASS OF MODERATOR-2 = 235.044 SISMA(PER ABSORBER ATOM)= 1.888578BE+02

MODERATOR-2 WILL BE TREATED BY TBE NORDHEIM INTEGRAL. METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A i-DIMENSIONAL OBJECT.

VOLUMiE FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SFLF-SHIELDIN-Ii.O0000

GROUP RED ABS WEB FIRS RES SCAT
0 -3.221209E-04 0.000000E+SS -3.Si5B14E-03
15 -1.701700E-02 -9.545751E-SB -1.233430W-Si
SI -7.790445E-01 0.000000E+S0 -2.4B1573E+B0
12 -7.111002E+00 0.000000E+S0 -B.5124SiE+00
i3 -B.2825B3E+S0 0.000000E+S0 -2.746092E+00
14 -1.52424BE+S1 S.0S0000E+00 -B.B663G2E-S1
15 -5.454276W-OS 0.000000E+00 6.277273E-0B

EXCESS RESONANCE INTEGRALIS

RESOLVED

ABSORPTION 2.35741E+02
FISSION 5.33533E-14

PROCESS NUMBER 1007 I5 AT TEMPERATURE= 293.0S
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THIS XSDRN WORKING TAPE HAS CREATED 02/26/01 AT 09:18:46
THE TITLE OF THE pARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED ON ENDP-B V-ERSION 4 DATA
COMPILED FOR NRC 1/27/99

TAPE ID 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
HYDROGEN RNDF/B-IV MAT 1269/THRS4ID02
HYDROGEN RNDF/B-IV MAT 1269/THRS4GOG2
HYDROGEN ENDF/B-IV MAT 12D9/TNRMG0O2
OXYGEN-GB ENDF/B-EV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-1E ENDF/B-IV MAT 1276

AL-27 1193 21B GP 040375(5)
AL-27 1193 l1B GP 040379(5)
AL-27 1193 21B GP 040375(0)
CR 1191 NT SS-304 (7/ROT) P-3 293K OP=5+4 (42375)'

MA•NGANESE-D5 ENDF/B-IV MAT 1197
FE 1192 MT SS-304 (1/RST) P-I 293K SP=5+4 (42379)'
NI 1190 NT 50-304 (1/ROT) P-3 293K EP=5+4 (42379)'
PB G28B 218NGP 642375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261
URANEIUM-238 ENDF/B-IV MAT 1262

HUSH
NONE
LOGl

BERR OF NUCLIDES
BERR OF GASHO GROUPS
ICAL UNIT

UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 88/12/94
UPDATED 98/12/94
UPDATED O8/12/94
UPDATES 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

IS
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

16
0

30 40

7001001
9001001
8001D01

7009016
8008016B
1013027
2613027
4013027
5024304
5025050
5026304
5026304
6082000
1092239
1092238

TAPE COPY USED 0 I/O'S, AND TOOK 0.11 SECONDS
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***** ~PROGRAM VERIFICATION INFORMATION **

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** ~PROGRA•M: 000033***

*** CREATION DATE: 03/08/96***

***** VOLUMgE: ENG***

***** LIBRARY: G:\SCALE43\WINNT\EXE***

*** TNIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE***

***** JOBNAME: SCALE-PC***

*** DATE OP EXECUTION: 02/26/13***

*** TIME OP EXECUTION: 09:38:49 **
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*********************************************************************************

** 4*** NUMERIC PARAMETERS **** **

**TISE MAXIM4UM PROBLEM TINE WMIN) 30.10**

**TBA TIME PER GENERATION (MIN) 5.00 *

**GEN NUMBER OF GENERATIONS 803**

M* PG NUMBER PER GENERATION 1050 * **

NIRAS NUMBER OF GENERATIONS TO BE SKI PPED 3**

**BEG BEGINNING GENERATION NUMSBER S *

**RES GENERATIONS BETMEEN CHECKPOINTS 0I*

4*** XlD NUMBER OP EXTRA I-D CROSS SECTIONS 1 *4**

*** NBK NEUTRON BANE SIlE 1025**

**XNB EXTRA POSITIONS IN NEUTRON BARKN 5 *

**NFB FISSION BANE SIZE 1555**

**XFB EXTRA POSITIONS IN FISSION BARK 0 4**

M* TA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000 ***

M* TH WEIGHT 81GH FOR SPLITTING 3.0000 ***

B* TL REIGHT LOB FOR RUSSIAN ROULETTE 0.3333**

**RND STAR•TING RANDOM NUMBER BB827101000S*

* BB8 NUMBER OF D.A. BLOCKS ON UNIT B 2500

**NLB LENGTB OF D.A. BLOCKS ON UNIT B 512**

** ADJ MODE CF cALCULATION FORWA•RD**

* *4 INPUT DATA BRITTEN ON RESTART UNIT NO *4**

**BINARY DATA INTERFACE YES**
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** * *** LOGICAL PARAMETERS ***** **

RUN

FLX

SMU

MNU

CSU

FMU

MEN

CNN

5MM

NHL

SAP

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

CONFUTE AVG UNIT SELF-MUJLTIPLICATION

CONFUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FIBS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX 5-EFF BY HOLE NUMVBER

COMPUTE COFACTOR S-SEFF BY NOLE NUMBER

PRINT FIBS PROD MAkTRIX BY MOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE S-SECTIONS

PRINT S-U MIXTURE S-SECTIONS

PRINT MIXTURE ANGLES & PROBAIBILITIES

YES PLT PLOT PICTURE MAP(S)

NO FOB COMPUTE FISSION DENSITIES

NO NUB COMPUTE HO-BAR & AVG FISSION GROUP

NO SEP COMPUTE MATRIX K-EFF BY UNIT LOCATION

NO CEP COMPUTE COFACTOR E-EFF BY UNIT LOCATION

NO FlIP PRINT FIBS PROD MATRIX BY UNIT LOCATION

NO MSA COMPUTE MATRGX N-REFF BY ARRAy NUMBER

NO CRA COMPUTE COFACTOR 5-EFE BY ARBAT NUMBER

NO

NO

NO

NO

HO

NO

NO

NO

FMA

SAL

FAR

GAS

PAX

PWT

PUS

BUG

TEE

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT HEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETYRY

PRINT DEBUG INFORM•ATION

PRINT TRACKING INFORMATION

NO * *

NO **

YES * *

NO **

NO * **

NO *-**

NO * *

NO ***

NO "**

NO ***

NO **

NO * *

NO ** *

NO ***
PSI PRINT FISSION SPECTRUM

PID PRINT EXTRA I-D CROSS SECTIONS

PARAMETER INPUT COMPLETED

S.... ID'S HERE USED READING THE PARAMETER DATA ....

VOLUME FRACTION CF FISSILE MATERIAL IN THE CORE- 5.94224E-I3

START TYPE I HAS USED.

THE NEUTRONS HERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEEGNED BY:
+5- 4.BB539E+01 -X--4.R8539E+I1 +Y- 4.98539E+UL -Y--4.9R539E+I1 +Z= 5.01625E+U2 -Z- 0.00000E+G0

THE FLAG TO START NEUTRONS IN TRE REFLECTOR HAS TURNED OFF

SEND MESSAGE NUMBER K5-105**** WARNING, ONLY 905 INDEPENDENT STABTING POSGTIONS WERE GENERATED. ***

95 ADDITIONAL STARTING POINTS MERE PICKED FROM THE INITAL DISTRIBUTION.

4.41683 MINUTES HERE REQUIRED FOR STARTING. TOTAL ELAPSED TOME IS 4.11200 MINUTES.
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GENERATION ELAPSED TINE AVERAGE AVG K-EFF MATRIX MATRIX K-KFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KENO MESSAGE NUMBER KS-132 WARNING.... ONLY 937 INDEPENDENT FISSION POINTS MERE GENERATED
1 8.55343K-Il 4.51767E+IS i.00000E+00 S.SGIS0E+SS S.00000E+SO S.D000SE+DS
2 9.52762K-Il 4.52693E+00 i.SSS00E+00 S.ISIS0E+S0 S.SSSS0E+00S 0.S0000E+00
3 9.43276E-01 S.53600E+00S 9.43276E-01 S.I0I00E+SS 0.SOSS0E+IS 0.SISSSK+S0
S 9.15340E-01 4.55600E+00 9.29308E-01 1.39679E-02 I.SSSS0E+SS S.S0D00K+SS
5 8.2S312E-01 4.55517E+00 9.29310E-Sl 8.6S391E-03 S.SSSIDE+0S 0.S00S0E+IS
6 9.35103E-0i 4.56533E+00 9.28508E-01 6.56878E-03 0.DS0S0E+0I I.0S000E+SS
7 9.57655E-D1 4.57533E+D0 9.34336E-0l 7.69620E-03 I.SS000E+SI S.SS0I0E+00
8 9.12494E-01 4.58450E+D0 9.30696E-01 7.25517E-03 I.ISSSSK+SI I.00000E+00
9 9.43531E-S1 S.59455K+00 9.32529E-01 6.40001E-03 S.S0000E+S0 0.SSSSGE+SS

10 9.24840E-Si S.60467E+0SD 9.31568E-01 5.62531E-03 S.SS000E+SS S.00000E±SS
11 9.1GS85K-01 4.6i383K+00 9.29237E-01 .5.8160E-03 S.SGSSSK+SS 0.SISSSE+S0
12 9.43642E-01 4.62383E+00S 9.30677K-Si 5.il01SK-03 S.S00S0E+I0 D.0000SE+00S
13 9.20175E-0l 4.63383E+S0 9.29722E-01 4.71967K-I3 I.DIS00E+00 0.SSSSSE+SS
14 9.75696E-01 4.64410E+00 9.33554E-01 5.76559E-03 I.00S00E±SS 0.SSSSSE+00
15 9.16658E-01 S.65317E+00 9.32254E-01 5.460550E-03 I.SSISSE+SO I.000SSE+S0
16 9.32942E-01 4.66417E+i00 9.30875E-01 5.24525E-03 I.ISSSSE+00 0.GSS00E+S0
17 9•19028E-01 4.67417E+S0 9.31085E-01 S.84192E-03 0.S0IS0E+S0 S.SSGSSE+SS
19 9.46357K-Si 4.68333E+I0 9.321102E-Si 4.73330E-93 0.0S0S0E+SS S.SSSSGE+IS
19 9.01396E-0i 4.59333E+00 9.29354E-01 S.77717E-53 S.DSS0IK+SS 0.S0S00E±S0
20 9.25218E-S1 4.70255K+00 9.28847E-01 4.53247E-53 S.S0S00E+SS S.SSSSGE+SS
21 9.47900E-S1 4.7i267E+00 9.29850E-Si 4.45301E-03 S.0000OE+00 S.0000SE+SG
12 9.26415E-S1 4.72267K+S0 9.29678E-01 4.18059E-53 0.00000E+9D S.000DSE+S0
23 9.54758E-S1 4.73263E+00 9.30872E-51 4.15250E-03 0.S0000E+00 S.SSSSSE+D0
24 9.15572E-01 4.74250E+S0 9.35177E-S1 4.S194IE-03 S.S0000E+S0 0.00000E+00
25 9.51173E-01 4.75250E+00 9.31590E-01 3.94767E-03 0.00000E±SS 0.GSSDDE+S0
36 9.69625E-01 S.76200E+S0 9.32653E-I1 4.09033E-03 I.IS0S0E+00 0.00000E+00
27 9.63570E-0i 4.77117E+00 9.33880E-01 4.l1359E-03 0.S000IE+S0 0.ISSSDE±I0
28 9.83525E-Si 4.78133E+S0 9.35030E-01 4.1i328E-53 0.SSSS0E+00 0.00000E+SD
29 9.73742E-0i 4.79133E+00 8.36464E-01 4.l097iE-53 S.S000SE+00 S.000S0E+S0
30 i.55936E+00 4.805055+00 9.39567E-Sl 4.82014E-53 0.DSSSSE+00 S.SSSSGK+00
31 8.97393E-0i 4.81S67K+I0 8.37630E-01 4.86791E-03 G.D0S00E+00 D.00000E+00
32 9.42504E-S1 S.92567K+00 9.37793E-Si 4.75565K-S3 G.0I00SE±SS S.SSSSSE+S0
33 9.i2839E-01 S.82963K+00 9.36968E-Si 4.62196E-03 G.S0000E±SS 0.00000E+S0
34 9.55503K-Si 4.83993E+00 9.37379K-Si 4.49225E-03 0.ISI0DE+SS S.0OS0SE+SS
35 9.22507E-01 4.85550E+00 9.36925E-01 4.37757E-03 G.00000E+SS I.00000E+S0
36 9.28712E-G1 4.85917K+SI 9.36625E-01 4.25747E-03 S.0S000E+S0 S.ISSG0E+O0
37 9.28231E-01 4.86917E+D0 9.36385E-01 4.14099E-03 S.S0000E+S0 S.000S0E+SS
38 9.15251E-0l S.87833E+0S 9.35758E-01 4.06691E-03 0.0S0SIK+D0 O.0000DE+I0
39 9.56362K-Sl 4.88833E+00 9.36354E-Il 3.99533E-03 S.00S0IE+S0 0.O000DE±S0
40 9.39974E-0i S.89755K+DS 9.36449E-01 3.89896E-D3 0.S0S0SE+GS 0.S0I00E+IS
41 8.49166E-51 S.90767E+00 9.36775E-01 3.80195E-03 0.0000OE+O0D S.S0SS0E+00
42 8.5D192E-0l 4.91767E+I0 9.37110E-Sl 3.72082K-S3 0.S00S0E+0S 0.S000DE+SS
43 9.28187E-01 4.92783E+00 S.36893E-0i 3.63546K-OS 0.S0000E+SD 0.00000Et00
54 9.15787E-51 S.93783K+00 9.36271E-01 3.60188K-03 0.SS0I0E±S0 S.0ID00E+S0
43 9.02307E-01 4.94783E+S0 8.35481E-01 3.65472E-03 S.SSSI0E+00 S.S000SE+S0
46 9.25200E-01 4.95800E+S0 9.35225K-Si 3.53116E-03 S.ISS00E+S0 0.0S000E+00
47 9.56755E-S1 4.96717E+SG 8.35703K-Si 3.58480E-03 O.ISS00E+D0 0.IS000KE+00
48 8.98639E-0i 4.97717E+S0 9.35898E-S1 3.50215E-03 0.00000E+00 0.SSSSSE+S0
49 9.12026E-S1 4.98733E+0G 9.34411E-S1 3.46121K-SI S.I00D0E+00I S.IDSDSE+I0
50 9.09949K-Il 4.99733E+00 9.33895E-I1 3.42738E-SI S.SSSS0E+00 S.IDO00E+I0

784 9.94491K-Si 1.22155E±01 9.28832K-Il 9.51506E-04 0.S0000E+S0 S.00000E+SI
795 9.09315K-Si 1.222550+11 9.29906K-Si 9.00236K-04 S.SSSSSE+SS S.S0S00K+S0
786 9.99719K-0i 1.22357K+01 9.28759K-Si 9.11539E-04 I.S00I0E+SS S.00000E+00
767 9.49059K-OS 1.224650+01 9.28791K-Si 8.59763K-OS I.S0S00E+S0 O.S0000E+S0
708 9.75643K-Si 1.22557K+0i 9.29941K-Si 9.00593K-OS 0.000OSE+SS O.55550+SE+
789 9.74076K-Si 1.22658E+01 9.25895E-01 9.11283E-04 0.SSIIDK+SO 0.00500K+S0
790 9.89911K-Si i.22768K+01 9.26849K-Si 9.ISSISK-0S 0.S00000+00 0.00S00K+0S
791 9.17117K-Si l.22865K+0i 9.29834K-Si 9.55484E-04 0.0S000E+SI 0.00SS0K+00
792 9.30645K-Si 1.22961E+01 9.28836K-Si 9.99348K-IS S.0000IK+S0 S.00000E±00
793 9.19421K-Si i.23052E+0S1 9.29824K-Il 8.98297E-54 S.00000E+S0 S.00000E+00
794 9.41785K-Il 1.23152E+01 9.28840E-01 8.97301E-S4 0.00000E+00 0.00000E+O0
795 9.60725K-0l 1.232530+01 9.29991K-0l 8.97071E-04 D.00000E+00 0.SOSDSK+SS
796 9.98373K-0l 1.23345K+01 9.28842K-I1 8.96764K-OS S.SISSSE+00 S.S000OE+SS
797 9.13509K-Il 1.23445K+S1 9.28823K-Il 8.95843K-OS D.00000E+0S S.S0000E+SI
798 8.86803K-Il 1.23547E+01 9.28770K-Il 8.96272K-IS D.S00O0E+IS S.00000E+00I
799 9.61447K-Il 1.23647K+I1 9.28011K-Si 8.96086K-IS I.00000E+00 O.00005E+00
800 9.72897K-Si 1.23747K±I1 9.28866K-Si 8.96665K-OS 0.S0000E+00 0.00000E+O00
801 9.47415K-li 1.23857K+I1 9.28890K-Si 8.95843K-OS 0.S0000E+SI O.0OSSSE+00
802 9.51550K-OS l.23958K+O1 9.36918K-Si 8.15171K-OS 0.O0000E+00 0.IOSSSE+O0
803 9.57784K-Si 1.24055K+01 9.28955E-0l 8.94779K-OS S.000O0E+DI 0.O0000K+I0

KENO MESSAGE NUMBER R5-123 EXECUTION TERMINATED DUE TO COMPLETION OF TNK SPECIFIED NUMBER OP GENERATIONS.
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LIFETIME = 7.8959lE-05 + OR - 1.41168E-07
NO BAR - 2.42056E+00 + OR - 1.23l57E-05

GENERATION TIME = 3.89606E-05 + OR - 6.24488E-09
AVERAGE FISSION GROUP = 2.133314E+01 + OS - 4.51865E-03

ENEROY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION 7.502240-02 + OR - 2.51308E-04

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

10

12

17

22

27

32

37

42

47

52

57

0.92894

0.92895

0.92899

5.92899

0.92992

0.92894

0.92992

0.92993

0.92995

0.92993

0.92993

0.92994

1.92979

0.92991

0.92991

0.92953

0.92955

0.92894

0.92962

0.93019

0.93071

0. 93322

0.9374 4

0.03747

0. 946932

+ OR

+ OR-

+ OR-

+ ORK

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

± OR

± OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

97 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00090 0.92904 TO 0.92993

- 0.00090 0.92909 TO 0.92985

- 0.00090 0.92907 TO 0.92999

-0.00090 5.92906 TO 0.92999

- 0.00090 0.92902 TO 0.92992

- 0.00090 0.92904 TO 0.92994

- 0.00090 0.92902 TO 0.92992

-0.00090 0.92903 TO 0.92993

- 0.00090 0.92905 TO 0.92995

- 0.00090 0.92903 TO 0.92994

-0.00091 0.92903 TO 0.92994

-0.20090 0.92902 TO 0.92995

-0.00091 0.92799 TO 0.92971

-0.00091 0.92770 TO 0.92952

-0.00092 0.92770 TO 0.92953

-0.00092 0.92791 TO 0.82944

-0.00092 0.92793 TO 0.92949

-0.00093 0.92771 TO 0.92957

-0.00093 0.92790 TO 0.92959

95 PER CENT
CONFIDENCE INTERVAL

0.92714 TO 0.93073

0.92716 TO 0.03075

0.92757 TO 0.93076

0.92719 TO 0.93075

0.92712 TO 0.93072

0.92714 TO 0.03074

0.92712 TO 0.93072

0.92712 TO 0.03073

0.92714 TO 0.03079

0.92712 TO 0.93074

0.92712 TO 0.93075

0.92700 TO 0.93070

0.92697 TO 0.93092

0.92979 TO 0.93043

0.92979 TO 0.93044

2.92999 TO 0.03039

0.09271 TO 0.03040

0.92979 TO 0.93050

0.92678 TO 0.93049

0.91951 TO 0.94096

0.91092 TO 0.94209

0.91992 TO 2.94993

0.92237 TO 0.05251

0.92027 TO 0.05458

0.92145 TO 0.970119

99 PER CENT
CONFIDENCE INTERVAL

0.92925 TO 0.93192

0.09292 TO 0.93094

0.92927 TO 0.93199

0.92929 TO 0.93195

0.92922 TO 0.93192

0.09624 TO 0.93194

0.09622 TO 0.93193

0.92922 TO 0.93193

0.92924 TO 0.93099

0.92922 TO 0.93194

0.92921 TO 9.93195

0.92820 TO 0.93197

2.92900 TO 0.93154

0.92599 TO 0.93134

0.02597 TO 0.93139

0.92577 TO 0.93129

0.92579 TO 0.93132

0.92599 TO 0.93142

0.02593 TO 0.93142

0.01417 TO 0.94920

0.91354 TO 0.94799

0.91300 TO 0.95334

0.91493 TO 0.99004

0.91099 TO 0.096319

S.90902 TO 0.99392

NUMBSER OF
HISTORIES

900000

799000

799000

797000

799000

795000

794000

793000

792000

791000

799000

791000

779000

771000

799000

791000

709000

701000

749000

772

777

792

797

792

707

+ OR - 0.20534

+ OR - 0.00572

+ OR - 0.00970

+ OR - 0.00753

+ OR - 0.00858

+ OR - 0.01243

0.92495 TO 0.03552

0.92499 TO 0.93943

0.89252 TO 0.93993

0.92992 TO 0.94497

0.92095 TO 0.94900

0.93389 TO 0.95975

31000

28002

21000

19000

10000

9000

0
NAC International 6.6.7-75



NAC-LWT Cask SAR August 2015
Revision 44

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LONE REPRESENTS N-EFF = 0.9299 +- OR - 0.0009 WHICH OCCURS FOR 803 GENERATIONS RUN.

0. 9153 0. 9271 0OH9H8

5+I * I
I * 5

I I * I
*0 I

I I * S
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I I* S

I I *I
IIO I

20± * i I
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I I

I I * I
O * ~ I

20+ II * I

I~ * 5
iI * 5
I I * I

I I * I
30+ II *5

I I * 5
I * S

I I * I
I I* I

35-i I I * I

I I * I
I I * I

5 * 5
I I * I

40+ I * I

I I * I
I * I
I * I

I I * I
40+ I I * I

I I * I
I I * I

I I * I
I I * I
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PLOT OF AVERAGE K-EFFECTIVE SO GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.9289 + OR - 0.0009 WHNICH OCCURS FOR 3 GENERATIONS SKIPPED.
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I I* I
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NAC International 6.6.7-78



NAC-LWT Cask SAR
Revision 44

I I I* I
I 3 I
I I * I
I I *1 I

710 + I * I
SI * I

i I I
i I - I
I I * I

715 + I *[ I

i I l I
I I * I I

I I *I I
720 + I * I

I I * I
II * I
i I * I

JI I
725 + I * 1

I I *I I
I I * I

0 * I
i I * I

730 + I * I
3 * I

I I 1* I
I I * I
I 0 I -i 7

735 + I * I
r I * I

I I I*
[ I I1* I
I I I*

740 + I * I
I I *
I I I*
I I I *
i I I *

745 + I 1
I I I * 3
I I [*
I I I I
I 0 I *

750 + £
I II *
I I I*
I II *
I I * 3

755 + I I
I II * 3
II I * T
I I *I I
I I I I

760 + I I I
I I I I
I I
I II
I I *1

765 + I * I
I I *1

I I I*

I I *
770 + I + I

II I*
i I l I
I I I -

I I I
775 + I I

I I I
I I I
II I *

78 I I I *
780 I I

II I

I II *
755 + II*

iI I
I II

I II*

750 + II
i II

I II

7955+ I I
I II

500 +±

August 2015

I
I

I
I

* I* I

I

I * I

0
NAC International 6.6.7-79



NAC-LWT Cask SAR August 2015
Revision 44

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0003 3.085990-04 3.2806

2 0.0016 1.462850-03 1.0429

3 0.0020 1.82688E-03 0.8427

4 0.0011 1.057612-01 1.1461

5 0.0016 1.49380E-03 0.9668

6 0.0021 1.94135E-03 0.7005

7 0.0021 1.98165E-03 0.7377

6 0.0023 2.10841E-03 0.9509

9 0.0031 2.63491E-03 1.1509

10 0.0067 6.193610-05 1.0241

11 0.0142 1.31987E-02 0.6509

12 0.0190 S.76164E-02 0.9312

13 0.0162 1.69247E-02 0.9974

14 0.0157 1.45530E-02 0.9694

19 0.0030 2.799130-03 1.6979

16 0.0021 1.94710E-03 2.2899

17 0.0033 3.02992E-03 2.2997

16 0.0046 4.28793E-03 2.1737

19 0.0056 5.21682E-03 1.9496

20 0.0234 2.17310E-02 0.9062

21 0.0127 1.17969E-02 1.2310

22 0.0307 2.65500E-02 0.6799

23 0.1097 1.500964E-01 0.4455

24 0.2182 2.02661E-01 0.2924

25 0.1659 1.72586E-01 0.3061

20 0.2292 2.129000-01 0.2855

27 0.0829 7.69978E-02 0.4909

STSTEM TOTAL = 9.29936E-01 0.0964

ELAPSED TINE 12.40681 MINUTES

RANDOM NUMBER= 5BC744BI029D

SNIPPING 3 GENERATIONS

AESORPTIONS PERCENT LEAKAGE PERCENT
DEVIATION DEVIATION

S.40027E-03 1.0069 0.001000E+0S 0.0000

3.342410-03 0.3409 0.00000E+00 0.0000

1.19930E-03 0.5459 o.oo0000E+00 0.0000

6.32263E-04 0.6050 S.OOOSOE+00 0.0000

1.13056E-03 0.5669 0.00000E+00 0.0000

2.954590-03 0.3791 0.00O00E+00 0.0000

5.02579E-03 0.3877 0.000000+00 0.0010

4.393490-03 0.4452 0.000000+00 0.0000

4.95365E-03 0.5306 0.000000+00 0.0000

1.166470-02 0.4115 0.800000000 0.0000

1.77136E-02 0.4712 0.000000*00 0.0000

1.818472-02 0.5562 0.000000+00 0.0000

2.192900-02 0.5596 0.00000E+00 0.0000

2.5546000-02 0.4510 0.000000+00 0.0000

1.101090-02 0.5194 0.000000+00 0.0000

6.54953E-03 0.5676 0.000000+00 0.0000

4.354060-03 0.9772 0.000000+00 0.0000

4.512040-03 1.0749 0.000000+00 0.50000

7.032140-03 0.7471 0.000000+00 0.0000

2.607320-02 0.4375 0.000000+00 0.10000

1.139690-02 0.6969 0.000000*00 0.0000

2.633120-02 0.5384 0.000000+00 0.0000

1.028190-01 0.2186 0.00000E+IS 0.0100

2.10037E-01 0.1542 0.000000+00 0.0000

1.793790-01 0.1595 0.000000+00 0.0000

2.187672-01 0.1609 0.000000+00 0.0000

7.485630-02 0.2891 0.000000+00 0.0000

1.001940+00 0.0244 0.00000E+00 0.0000
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0.8495 TO 0.8552
0.8552 TO 0.8609
0.8609 TO 0.8666
0.8666 TO 0.8723
0.6723 TO 0.6780
0.8760 TO 0.8836
0.8836 TO 0.8883
0.8883 TO 0.8850
0.8950 TO 0.9007
0.9007 TO 6.8064
0.8064 TO 0.9120
0.8020 TO 0.9177
0.9077 TO 0.9234
0.8234 TO 0.9261
0.9291 TO 0.8348
0.9348 TO 0.9405
0.5405 TO 0.8460
6.6461 TO 0.9518
0.9508 TO 0.9575
0.8575 TO 0.9632
0.8632 TO 0.9689
0.9689 TO 0.9746
0.9748 TO 0.8802
0.9802 TO 0.9858
0.9859 TO 0.9916
0.9916 TO 0.9973
0.9973 TO 1.0930
1.0030 TO 1.0086
1.0096 TO 1.0143

FREQUENCY FOR GENERATTONS 4 TO 803

0
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0.8495 TO 0.8552
0.8552 TO 0.8609
0.8609 TO 0.8808
0.8666 TO 0.8723
0.8723 TO 0.8780
0.8780 TO 0.8836
0.8838 TO 0.8883
0.8883 TO 0.8900
0.8850 TO 0.8007
0.9007 TO 0.9084
0.9084 TO 0.9120
0.8020 TO 0.0177
0.8177 TO 0.9234
0.8234 TO 0.9281
0.8291 TO 0.8348
0.8348 TO 0.9405
0.8405 TO 0.8481
0.8481 TO 0.9518
0.9518 TO 0.9575
0.9575 TO 0.9832
0.9832 TO 0.9889
0.9809 TO 0.9748
0.9748 TO 0.9802
0.9802 TO 0.8859
0.8858 TO 0.9918
0.9818 TO 0.9973
0.8873 TO 1.0030
1.0030 TO 1.0088
0.0088 TO 1.0043

FREOUENCY FOR GENERATIONS 204 TO 803

0
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0.8495 TO 0.8552
0.8552 TO 0.8609
0.8609 TO 0.8686
0.8666 TO 0.8723
8.8723 TO 0.8780
8.8780 TO 8.8838
8.8838 TO 8.8883
8.8883 TO 8.8850
8.8958 TO 8.8007
0.8007 TO 8.9054
0.9064 TO 0.9100
0.8028 TO 0.9077
0.9177 TO 0.8234
8.9234 TO 0.8280
8.8280 TO 0.8348
8.8348 TO 0.8405
8.8405 TO 8.8481
0.8461 TO 8.9508
0.8508 TO 8.9575
0.8575 TO 8.8632
0.9830 TO 0.8689
0.9688 TO 0.8748
0.9748 TO 0.8802
0.9802 TO 0.8859
0.8858 TO 0.8918
0.8818 TO 0.9873
0.8873 TO 7.0030
1.0030 TO 1.0088
1.00888 TO 1.0143

FREQUENCT FOR GENERATIONS 404 TO 883
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0.8495 TO 0.8552
0.8552 TO 0.8609
0.8609 TO 0.88666
0.8866 TO 0.8723
0.8723 TO 0.8780
0.8780 TO 0.8838
0.8838 TO 0.8893
0.8893 TO 0.8950
0.0900 TO 0.8007
0.0007 TO 0.8084
0.9084 TO 0.9120
0.9120 TO 0.9177
0.9177 TO 0.9234
0.9234 TO 0.9291
0.9291 TO 0.9348
0.9348 TO 0.9405
0.9400 TO 0.9481
0.9481 TO 0.9018
0.9518 TO 0.9570
0.9070 TO 0.9832
0.9832 TO 0.96899
0.96899 TO 0.9748
0.9748 TO 0.9902
0.9902 TO 0.9859
0.9959 TO 0.9918
0.9918 TO 0.9973
0.9973 TO 1.0030
1.0030 TO 1.00986
7.0089 TO 1.0143

FREQUENCY FOR GENERATIONS 604 TO 903

CONGRATUL.ATIONS! YOU NAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 02.40083 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 International66.- 6.6.8-1



NAC-LWT Cask SAR
Revision 44

August 2015

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 eat.c
Start Date: February 21, 2001
Start Time: 18:17:21

I SOFTWARE INFGRMATION I

Program Name: Scale 4.3 for Window:
Version: 4.3.1
Installation Date: June 10. 10908
Code Verification Package #: EA913-1010-94, Rev.
Code Verification Date: June 10, 1008
Program Location: G:\scale43\win_nt\exm

I SYSTEM INFORMATION I

out

s NT 4 .0

Computer Type:
Operating System:
Computer ID:
Serial Number:
Login ID:
System Verification Date:

Dell Precision 410
Windows NT Version 4.0
57NTY (WACO 00C04F60F0F4)
57NTY
zjr
July 3, 2000

0

0
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O ~ PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 905/3/29 - 09:00:37)SMODULE CSAS25 WILL BE CALLED
LWT with Loose DIDO NEU Fuel, Accident Condition, Radial Shift Pattern - Centere
'Fuel Tuhe Thick - Hosinal Fuel Tube 00 - Nominal Fuel Tube Height - Nominal
'Fuel Race Flats - Nominal Fuel Flats Diameter - Nominal Fuel Flats Thickness
'Fuel Flats Clad Thickness - Min Active Fuel Length - Win Fuel Element Height
'U235 Fuel Mass - Max Uranium Weight Fraction - Ham Cylinder Pitch - OuterFix
27GEOUPNDF4 LATTI CECELL
'Material Description for LWT Analysis - 0ID0 NEU Fuel
URANIUM 1 DEN=0.5477 1.0 253.0 02235 04.0 02238 06.0 END
AL 1 DEN=l. 7030 1.0 203.0 END
AL 2 1.00 293 .0 END
1120 3 DEN=0.9098 1.00 203.0 END
ARBMOLC 0.0437 3 0 1 0

6012 2 1001 6 8016 2
4 0.5040 END

N20 4 0.4160 203.0 RHO
PB 0 1.00 203.0 END
SS304 6 1.00 293.0 END
AL 7 1.00 203.0 EHO
ES304 8 1.00 293.0 RHO
N20 9 DEN=0.0001 1.00 293.0 RHO
RHO COMP
SYMMSLABCELL 0.0800 0.0600 1 3 0.1300 2 RHO

READ PAEAN TSA=5 TWE=90 RtJN=YES FLT=NO
OEN=1203 HPG=l000 RHO PARAO4

READ START XSW=-I6.85 XSP=160.85 YSM=I60.80 YSP=-l0.85
ZSM=20.07 ZSP=473.35 END START

READ GROW
UNIT 1
COW-='Fueled Annular Sections Tube 1 Loose
'Fuel Annulus 1
CYLIHOER 3 1 3.0300 00.7500 0.0000 ORIGIN 0.0000 0.0000
CYLIHOER 2 1 3.0625 08.7500 0.0000 ORIGIN 0.0000 0.0000
CYLIHOER 1 1 3.1278 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLIHOER 2 1 3.1000 08.7500 0.0000 ORIGIN 0.0000 0.0000
' Fuel Annulus 2
CYLIHOER 3 1 3.5300 58.7800 0.0000 ORIGIN 0.0000 0.0000
CYLIHOER 2 1 3.8625 08.7500 0.0000 ORIGIN 0.0000 0.0000
CYLIHOER 1 1 3.0275 08.7500 0.0000 ORIGIN 0.0000 0.0000
CYLIHOER 2 1 3.0000 50.7500 0.0000 ORIGIN 0.0000 0.0000
' Fuel Annulus 3
CYLIHOER 3 1 4.0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLIHOER 2 1 4 .0025 50. 7500 0. 0000 ORIGIN 0. 0000 0. 0000
CYLIHOER 1 1 4 .1270 58 .7000 0 .0000 ORIGIN 0 .0000 0 .0000
CYLIHOER 2 1 4.1000 50. 7500 0. 0000 ORIGIN 0. 0000 0. 0000
' Fuel Annulus 4
CYLIHOER 3 1 4.5300 58.7000 0.0000
CYLIHOER 2 1 4.5020 58.7800 0.0000
CYLIHOER 1 1 4.0270 58.7800 0.0000
CYLIHOER 2 1 4.0589 50.7500 0.0000

O UNIT 3

COW-='Axial Clad Sections Tube 1 Loose
'Clad Axial End Piece 1
CYLINDER 3 1 3.0300 1.3700 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.1000 1.3700 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial REnd Piece 2
CYLINDER 3 1 3.0300 1.3700 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0000 1.3700 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial End Piece 3
CYLINDER 3 1 4.0300 1.3700 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1000 1.3700 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial End Piece 4
CYLINDER 3 1 4.0300 1. 3700 0.0000
CYLINDER 2 1 4.0009 1.3700 0.0000
UNIT 3
COM= 'Fuel Element Tube 1 '
CYLINDER 3 1 4.0000 01.0000 0.0000
HOLE 2 0.0000 0.0000 0.0000
NOLE 1 0.0000 0.0000 1.37500
HOLE 2 0.0000 0.0000 00.1250
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 0
COW= 'Basket Fuel Tube - Fuel Up Radial Centered'
CYLINDER 3 1 5 .0927 73 .1773 0 .0000
HOLE 3 0.0000 0.0000 11.0772
CYLINDER 3 1 5 .3974 73 .1773 0 .0000
UNIT 0
COM= 'Basket Bottom Plate Hole
CYLINDER 3 1 1.27 1.2098 0.0000
UNIT 7
COW-='Basket Bottom Plate'
CYLINDER 0 1 10.8400 1.2098 0.0000
NOLE 0 0.0000 0.0000 0.0000
HOLE 0 10.7900 0.0000 0.0000
NOLE 0 0.3970 9.3487 0.0000
NOLE 0 -0.3975 0.3487 0.0000
HOLE 0 -10.7950 0.0000 0.0000
HOLE 0 -5.3970 -9.3487 0.0000
HOLE 0 0.3970 -0.3407 0.0000
UNIT 8
COW-='Neat Transfer Bar / Rod
CYLINDER 7 1 0.3105 73.1773 0.0000
UNIT 9
COM= 'Basket Fuel Down'
CYLINDER 3 1 10.1920 73.1773 0.0000
HOLE 4 0.0000 0.0000 0.0000
HOLE 4 10.7900 0.0000 0.0000
HOLE 0 4.9493 2.0575 0.0000
HOLE 0 4.0024 3.30881 0.0000

O HOLE 0 0.2354 2.2917 0.0000

HOLE 4 5.3975 0.3407 0.00000HOLE 0 0.0000 0.7150 0.0000
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BOLE 8 -0.6330 5.6798 00000
SOOLE 8 0.6330 5.6798 0.0000
BOLE 4 -5.3975 9.3487 0.0000
BOLE 8 -4.0403 2.8575 0.0000
HOLE 8 -5.2354 2.2917 0.0000
HOLE 8 -4.6024 3.3801 0,0O00
BOLE 4 -10.7950 0.0000 0.0000
HOLE 0 -4.9403 -2.0575 0.08000
BOLE 0 -4.6024 -3.3801 0.0000
BOLE 8 -0.2354 -2.2017 0.80000
BOLE 4 -5.3975 -9.3487 0.0000
BOLE 8 0.0000 -0.71500 0.50000
BOLE 0 0.6330 -5.6798 0.0000
BOLE 0 -0.6330 -5.6790 0.80050
BOLE 4 0.3075 -0.3407 0.0050
BOLE 0 4.9493 -2.8075 0.0000
BOLE 0 5.2354 -2.2017 0.0000
HOLE 8 4.6024 -3.3081 0.0000
CYLINDER 7 1 16.6600 73.1773 0.05008
CYLINDER 3 1 16.8466 73.1773 0.0000
UBIT 10
COM= Basket F'uel Op'
CYLINDER 3 1 16.1926 73.1773 0.00800
BOLE 5 0.0000 0.0000 0.08000
BOLE 5 10.7000 0.0000 0.O000
HOLE 8 4.0403 2.8575 0.08000
HOLE 0 4.6024 3.3881 0.0000
HOLE 8 8.2384 2.2017 0.0000
HOLE 5 0.3970 0.3407 0.0000
HOLE 8 0.0000 0.7150 0.08000
BOLE 0 -0.6330 5.6790 0.0000
HOLE 8 0.6330 5.6708 0.0000
HOLE 5 -5.3075 0.3487 0.0000
HOLE 0 -4.9493 2.8075 0.0000
HOLE 8 -8.2354 2.2017 0.0000
BOLE 0 -4.6024 3.3881 0.0000
HOLE 5 -10.7950 0.0000 0.0000
BOLE 8 -4.9493 -2.8070 0.0000
HOLE 8 -4.6024 -3.3801 0.0000
HOLE 0 -0.2384 -2.2017 0.0000
BOLE 5 -8.3975 -0.3487 0.0000
HOLE 0 0.0000 -5.7150 0.0000
HOLE 0 0.6330 -5.6798 0.08000
BOLE 0 -0.6330 -5.6798 0.0000
BOLE 5 5.3975 -9.3487 0.0000
HOLE 8 4.9493 -2.0575 0.0000
BOLE 0 0.2304 -2.2917 0.0000
HOLE 8 4.6024 -3.3801 0.0000
CYLINDER 7 1 16.6680 73.1773 0.80000
CYLINDER 3 1 16.8466 73.1773 0.0000
UNIT 11
COH= 'Cask Cavity
CYLINDER 3 1 16.9863 446.6844 0.80000
HOLE 7 0.0000 0.0000 0.0001
HOLE 10 0.0000 0.0000 1.2700
BOLE 7 0.0000 0.0000 74.4475
HOLE 9 0.0000 0.0000 75.7174
HOLE 7 0.0000 0.0000 140.8949
HOLE 10 0.0000 0.0000 150.1640
HOLE 7 0.0000 0.0000 233.3423
HOLE 9 0.0000 0.0000 224.6122
HOLE 7 0.0000 0.0000 207.7897
BOLE 10 0.0000 0.0000 290.0596
HOLE 7 0.0000 0.0000 372.2371
HOLE 9 0.0000 0.0000 373.5070
UTNIT 12
COM= 'Cask Shield Radial Configuration
CYLINDER 3 1 16. 9063 446. 6844 0. 00800
HOLE 11 0.0000 0.0000 0.0000
CYLINDER 8 1 10.0103 446.6844 0.0000
CYLINDER 5 1 33.4645 446.6844 0.0000
CYLINDER 8 1 36.5109 446.6844 0.60000
CYLINDER 0 1 49.2189 446.6844 0.0000
CYLINDER 0 1 49.8183 446.6844 0.0000
UNIT 133
COM= 'LWT Lid
CYLINDER 8 1 36.6189 28.0780 0.5994
CYLINDER 9 1 40.0183 28.5750 0.5994
CYLINDER 8 1 40.8183 28.5750 0.80000
UNIT 14
COM= 'LWT Bottosm Weldment
CYLIND3ER 5 1 26.3525 16.5100 8.89000
CYLINDER 8 1 36.0189 26.0706 0.0000
CYLIN-DER 9 1 49.0103 26.0706 0.80000
CYLINDgER 8 1 49.6183 26.6700 0.0000
UNIT 15
COM= 'LET Cask
CYLINDER 9 1 49.0103 501.9207 0.0000
HOLE 14 0.0000 0.0000 0.0000
HOLE 12 0.0000 0.0000 26.6701
BOLE 13 0.0000 0.0000 473.3846
Global UNIT 16
COM='F'inite Cask Array 8 Casks'
CUBOID 3 1 199.2744 -149.4558 2P136.1i066 801.9297 0.80000
BOLE 15 0.80000 0.0000 0.0000
BOLE 15 99.6360 0.0000 0.0000
HOLE 15 49.8184 06.2880 0.0000
HOLE 15 -40.8184 06.2800 0.0800
HOLE 15 -90.6368 0.0000 0.0000
HOLE 10 -49.0184 -06.2000 0.0000
HOLE 15 40.8104 -86.2800 0.0000
BOLE 15 140.4552 -86.3080 0.0000
END GEOB
READ BOUTNDS ALL=H20 END BOUTNDS
READ PLOT
TTL='X-Y PLOT OF CASK ARRAY'
SCR=YES PIC=NAT LPI=I0
UAX=I. 0 VDN=-I1+0 NA.X=1500
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XUL=-200 YUL=200 ZUL=57.4
XLR~=200 YLR=-200 ILR=57.4 END
END PLOT
END DATA

SECONDARY MODULE 000008 H{AS BEEN CALLED.

MODULE 000008 Is PINIONED. COMPLETION CODE

SECONDARY MODULE 000002 HAS SEEN CALLED.

MODULE 000002 IS PINIONED. COMPLETION CODE

SECONDARY MODULE 000000 HAS BEEN CALLED.

MODULE 000009 IS PINIONED. COMPLETION CODE

MODULE CSAS25 IS PINIONED. COMPLETION CODE

August 2015

0. CPU TIME USED

0. CPU TIME USED

0.77 (SECONDS).

4.07 (SECONDS).

0. CPU TIME USED 1727.30 (SECONDS).

0. CPU TOME USED 1730.70 (SECONDS).
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***** ~PROSRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM: CEAS***

*** CREATION DATE: 03/08/95 **

***** VOLUME: END **

***** LIBRARY: G:\ECALE43\WINNT\EXE **

*** TNIS IS NOT A SCALE-PC CONPIGURATION CONTROLLED CODE***

***** JOBNAME: SCALE-PC***

*** DATE OP EXECUTION: 02/21/S1***

*** TINE OP EXECUTION: 18:17:25***
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FulTbOhc oia ulTb D - Nominal Fuel Tube Height - Nominal

'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickneess

'Fuel Plate Clad Thickness - Win Active Fuel Length - Win Fuel Element Height

'G23B Fuel Macs - Max Utanium Weight Fraction - Wax Cylinder Fitch - OuterFix

'Material Description for LMY Analysis - DIDO HEU Fuel

'Fuel Tube Thick - Nominal Fuel Tube GD - Nominal Fuel Tube Height - Nominal

'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thicknecc

'Fuel Plate Clad Thicknecs - Win Active Fuel Length - Win Fuel Element Height

'U235 Fuel Maca - Wax Uranium Weight Fraction - Was Cylinder Fitch - Outer_Fix

'Material Description for LWT Analysic - DIDO HEU Fuel

LWT WITH LOGIN DIDO NEU FUEL, ACCIDENT CGNDITION, RADIAL EHIFT PATTERN - CENTEEE

***PROBLEM PARANMETERS ***

LIB 27RGRUPNDF4 LIBRARy
MXX B MIXTURES
MSC 11 CGWFOSITION SPECIFICATIGNS
IZM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY
WORE B /1 GDO NOT READ/READ OPTIONAL PARAMETER DATA
WSLN 0 POEt EOLUTIONS

**** PROBLEM COMPOSITION DEECRIPTION ***

SC URANIUM STANDARD COMPOSITION
ME 1 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 0.5477 SPECIFIED DENSITY
MEL 1 NO. ELEMENTS
ICP 1 B/1 WIXTURE/COMPOUND
TEMP 291.0 DEG KELVIN

BlISS 1.00 ATOM/MOLECULE
92231 94.000 WT%
B2238 0.000 WT%

END

SC AL STANDARD COMPOSITION
ME 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 1.7930 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOURD
TEMP 293.0 DEG KELVIN

113027 1.00 ATOM/MOLECULE
END

SC At STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEt 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPODrND
TEMP 201.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC N20 STANDARD COMPOSITION
MX I MIXTURE NO.
VF 1.SOBS VOLUME FRACTION
ROTH 0.B9B8 SPECIFIED DENSITY
NIL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 291.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
0010 1.00 ATOM/MOLECULE

END

SC ARAMGLC STANDARD COMPOSITION
ME 4 MIXTURE ND.
VF B.B84B VOLUME FRACTION
ROTH B.9437 SPECIFIED DENSITY
MEL I NO. ELEMENTS
ICP 1 B/l MIXTURE/COMPOUNrD

0012 2.00 ATOMS/MOLECULE
i001 6.00 ATOMS/MOLECULE
8015 l.BO ATOMS/MOLECULE

END

SC Nb0 STANDAR•D COMPOSITION
ME 4 MIXTURE NO.
VP 0.4160 VOLUME FRACTION
ROTH 0.9082 THEORETICAL DENSITY
MEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 291.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
golf 1.00 ATOM/MOLECULE

END

SC PB STANDARD COMPOSITION
ME B MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 11.1440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOURD
TEMP 191.0 DEG KELVIN
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END

SC 0S304
MX
VP
ROTH
NEL
ICP
TEMP

END

SC AL
MX
VF
ROTH
EEL
ICP
TEMP

END

Sc 5S304
MX
VF
ROTH
MEL
lCP
TEMP

END

SC H2O
MX
VP
ROTH
MEL
'CF
TEMP

END

82000 1.00 ATOM/MOLECULE

STANDARO COMPOSITION
0 MIXTURE NO.

1.0050 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
O 0/1 MIXTURE/COMPOUND

203.0 DEC KELVIN
24104 19.000 MT%
205005 2.000 MT%
26304 69.000 WT%
28104 9.000 WT%

STANDOARO COMPOSITION
1 MIXTURE NO.

1.0000 VOLUME FRACTION
2.7020 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

203.0 USC KELVIN
12027 1.00 ATOM/MOLECULE

STANDOARD COMPOSITION
8 MIXTURE HO.

1.0000 VOLUME FRACTION
7.0200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMPOUND

203.0 OEC KELVIN
24304 19.000 WT%
250000 2.000 NT%
20304 69.000 WT1%
20104 9.000 MT%

STANDOARD COMPOSITION
9 MIXTURE NO.

1.0000 VOLUME FRACTION
0.0001 SPECIFIED DENSITY

2 NO. ELEMENTS
1 0/i MIXTURE/COMPOUN•D

293.0 DEC KELVIN
1001 2.00 ATOMS/MOLECULE
8010 1.00 ATOM/MOLECULE

*** PROBLEM CEOMETRY ***

CTP SYMNOLABCELL CELL TYPE
PITCH 0.0800 CM CENTER TO CENTER SPACING
FUELOD 0.0000 CM FUEL DIAMETER OR SLAB THICENESS
MFUEL 1 MIXTURE NO. OP FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.1100 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

ZONE SPECIFICATIONS FOR LATTICECELL CEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CLAD
ZONE 3 IS MOD

NAC international 6.6.8-9
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*** LWT WITH LOOSE DIDO HEU FUEL, ACCIDEHT COHDITIDN, RADIAL SHIFT PATTERN - CENTERE ***

*** ******** * * *** DATA LIBRARY INFORMATION ******* *

** UHIT VOLUME ** *
*** HUMBER DATA SET WNAE WNAE UNIT FUNCTION ** *

**89 G:\scale43\DATALIB\FTS9F00l STANDARD COMPOSITION LIBRARY **

**82 G:\scale43\DATAIIE\FT82F00l CROSS SECTION LISRARY**

11 i T:\PROJECTS\sts-proj\DIDO\1411S--lkvl.8\HEU\ SHORT CROSS SECTION LIBRARY **

**90 T:\PROJECTS\sts-proj\DIDO\I4ll0-~Ilivl.8\HEU\ INPUT DATA DIRECT ACCESS**

* ** STANDARD COMPOSITION LIBRARY DATA * **

*** UNIT NUMBER : 89**

*** DATASET HAMS : G:\scalea3\DATALIB\FT89F001**

*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY**
*** 6837 STANDARD COMPOSITIONS, 490 NUCLIDES**
*** 90O ELEMEHTS WITH VARIABLE ISOTOPIC DISTEBUTIONS.**

*** CREATIOH DATE: 6/30/S5R*

*** ~CROSS SECTIDH LIBRARY DATA**

*** UNIT NUMBER : 82**

*** DATASET HAMS : G:\scale43\DATALIB\FT82FO01*l

*** LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON DROUP LIBRARY**
* ** BASED ON SHOP-B VERSION 4 DATA**

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

***L.M.PETRIE - DOROL *

S*DS*EEUSD*EOEREDNGRN*VDT

S.... ID'S WERE USED BFR READING TH KEND VPAMER DATA ....

Fuel. 0I AWnEUEDRADNnuEKluVsAAMTR AA ..1.

'Fuel Annulus 2

'Fuel Annulus 3

' Fuel Annulus 4

'Cladl Axialu En 4ic

'Clad Axial End Piece 2

'Clad Axial End Piece 3

'Clad Axial End Piece 4

* * *** ****** DATA READING COMPLETED**********

..... B ID'S WERE USED PREPARING THE REND V INPUT DATA ....

..... 0 ID'S WERE USED LOADING THE REND V DATA ....

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

..... 0 ID'S HERB USED CHECRING THE REND V GEOMETRY DATA ....

***RESTART DATA HAS BEEN WRITTEN OH UNIT 95* **

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

S.... ID'S WERE USED PROCESSING CSAS INPUT DATA ....

CONTROL MODULE OSA•25 IS COMPLETE.

NAC International 6.6.8-10
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B00BBBBBBBBB 00000000000
BOBBOBOBBBBBB 0000000000000

BB BB 00 00
BB BB 00 O00
B8BBBBBBBBBBB 00 O00

00 BB 00 00

BOBOBBBBOBBBBB 0000000000000
BOBBBBBBBBB 00000000000

OS SS CC CC
OS CC

ssssssss CC
SSSSSSSSSSSS CC

SS CC
SS CC

SS SS CC CC
SSSS00SSSSSSS CCCCCCCCCCCCC

SSSSSSSSSSS CCcCCCCCCCCC

August 2015

NON ONN

ON ON NN

NN NN ON
NO NN ON
ON NO ONN
ON NN ONN
NO NNNN

NN ONN

AAAAAAAAA LL
AAAAAABAAAA LL

AA AA LL
AA AA LL
AA AA LL
AAAABAAAAAAAAA LL
AAABAA]AAABAAbA LL
AA AA. LL
AA. AA. LL
AA. AA LL
AA. AA. LLLLLLLLLLLLL
AA. AA. LLLLLLLLLLLLL

// 22222222222
// 2222222222222

// 22 22
// 22

// 22
// 22

// 22
// 22

// 22
// 22

// 2222222222222
// 2222222222222

1i
11i

1111 ii
:: 11
:: 11

11
11

*: 11
*: 11
*: 11

21111111
1l111111

AAAAAAAA

AA. AA.

AA. AA.

AA. AA.

AA. AA.
AA. AA

EEEEBEEEEEEEEE
EBEEEEEEBEEBEE

EE

EEEEEEEEE
00
EE

EEEEEBEEBBEEE
EEEBEEEEEEEEEE

12
1i1

11i1
ii
i1
1i
Ii
i1
ii
Ii

77277777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

MM MM IIIIITIIIIIII
MMM MMM III1I1I1I1I1
MMMM MMMM II
MM MM MM MM II
MM MM MM MM II
MM MMM MM II
MM M MM II
MM MM II
MM MM II
MM MM II
MM MM 11II1111II1I
MM MM 1I1111IIIIII

PPPPPPPPPPPP
ppppppppppppp
pp pp
PP pp
pp pp
ppppppppppppp
PPPPPPPPPPPP
pp
pp
pp
PP
PP

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

1i
111

111l
i1
1i
11
11
11
11
ii

l11111ll
111111l1

666666666666
6666666666666
66
66
66
666666666666
6666666666666
66 66
66 66
66 66
6666666666666
66666666666

0000000
O000000060

00 O00
00 O00
00 00
60 O00
00 00
00 O00
00 O00

00 O00
000000000

0000000

11
111

111i
11
11
ii
11
11
ii
11

II111i1i
I1i1111i

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

68886888088
86888808888888
68 86
88 088
88 088

880688868888
88888888688

88 88
88 88
88 88
8888888888888
88888888888

//
//

I-
I-

II
II

II
II

I-
II

II
II

0008O00

00 OO00
00 O00

00 O00
00 O00
00 O00

O00000000

222222222

222222222222
222222222

22 22
22

22
22

22
22

22
22222222

2222222222222
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SSSSSSSSSSS CCCCCCCCCCC
SSSSSESSSSSSSS CCCCCCCCCCCCC
SS 55 CC CC
ES CC
55 CC
SSSSSSSSSSSS CC

SSSSSSSSESSSS CC
SS CC
SE CC

5S SS CC CC
SSSSESSSSSSSSS CCCCCCCCCCCCC

ESESSSSSESSS CCCCCCCCCCC

AIIAIXIXX LL
AIXIAXIAX LL

AAX AAX LL
AAX AAX LL
AAX AX DLL

AIX AIX LL
AIX AX DLL
AIX AIX DL
AIX AIX LLLLLLLLLLLLL
AIX AIX LLLLLLLLLLLLL

ESEESEEEEEEEEE
EREESEEEEEEEEE
EE

EE
EE

EEERERENE
REEEEESEEE
EE
EE
EE

EREEEESEEEEEE
EREENEEEEEEEEE

pPPPPPPPPPPP CCCCCCCCCCC
PPPPPPPPPPPPP CCCCCCCCCCCCC
pp PP CC CC
PP PP CC
pp PP CC
PPPPPPPPPPPPP CC
PPPPPPPPPPPP CC
PP CC
PP CC
PP CC CC
PP CcCCCCCCCCCCCC
PP CCCCCCCCCCC

***** ~PROGRPM VERIPICATION INFORMATION***

***** CODE SYSTEM: SCAE-PC VERSION: 4.3 **

***** PROGRAM: 000008***

*** CREATION DATE: 59/15/95***

***** VOLUME: ENS **

***** ~LIBRARY: G:\SCALE43\WINNT\EXE***

*** TNIE IS NOT A SCALE-PC CONPIOUIXITION CONTROLLED CODE***

***** JONNAME: SCALE-PC***

*** DATE OP EXECUTION: 02/21/E1l**

*** TINE OP EXECUTION: 18:17:26***

NAC International 6.6.8-12
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-10 ARRAY HAS

0Q ARRAY HAS

10 ARRAY HAS

20 ARRAY HAS

1 ENTRIES.

4 ENTRIES.

6 ENTRIES.

2 ENTRIES.

0
NAC International 66816.6.8-13
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LOGICAL ASSIGNMENTS

MASTER LIBRARy 11
WORKING LIBRARY 0
SCRATCH PILE 18
NEW LIBRARY 1

PROBLEM DESCRIPTION

IGS--GEOMETRY (9/1/2/3--INF MED/SLAB/CYL/SPNERB

IZM- -NUMBER OP ZONES OR MATERIAL REGIONS

MS--MIXING TABLE LENGTN

IBL--SNIELDED CROSS SECTION EDIT OPTION (9/1--ND/YES)

IBR--BONDARENKO PACTOR EDIT OPTION (9/1--NO/YES)

ISS0PT--DANCOFF PACTOR OPTION

CONVERGENCE CRITERION 1.00B00E-03

21

GEOMETRY CORRECTION PACTOR POE HIGHER RATIONAL APPROXIMATION 1.900E+90

20 ARRAY NAS 21 ENTRIES.

40 ARRAY HAS 21 ENTRIES.

MIX

ENTRY

2
3
4
5
6

19
11

12
13
14
15
16
17
18
19
20
21

8Q ARRAY RAE 2

60 ARRAYHA

70 ARRAY HAS

80 ARRAY HAS

90 ARRAY HAS

190Q ARRAY HAS 2

110 ARRAY HAS

E ND TABLE

MIXTURE ISOTOPE
1 92229
1 92228
1 12927
2 12927
7 12027
3 1091
4 1991
9 1991
3 8016
4 8016
9 8916
4 6012
5 92909
6 24294
8 24304
6 25099
8 29999
O 26394
8 26394
6 29294
8 28304

21 ENTRIES.

9 ENTRIES.

9 ENTRIES.

9 ENTRIES.

9 ENTRIES.

21 ENTRIES.

9 ENTRIES.

NUMBER DENSITY
1.231998E-92
8.31332E-05
4.001846-92
6.93 066E-02
6.93066E-02
6.6 8762E-02
5.98891E-02
6.688896E-06
23.34381E-02
2 .45894E-62
3.34449E-96
1.97914E-02
3 .29690E-92
1. 74286E-92
1.74 286E-02
1.73633E-93
1.73633E-93
9. 93579E-02
5.925799-92
7.72979E-03
7.72079E-03

NEW IDENTIPIER
1992231
1992229
1913927
2613927
7913927
3991991
4991991
9991991
3998916
4998916
9998616
4906912
9992999
6924394
9924394
6629999
8929919
6626394
9926304
6928394
9922934

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/I--PUEL/MOD)
1 2 3.250609E-02 2.92000E+02 4.53946E+00 0
2 2 6.590009E-02 2.93000N+02 0.OOOOOE+00 0
2 2 4.900909-01 2.920009+92 0.OOOOOE+00 0
4 4 5.49090E+00 2.920009+02 0.00090E+00 0
0 9 1.94990E+01 2.920009+92 0.OOOOOE.90 0
6 6 1.94999E+01 2.93000E+0-2 9.09000E+00 0
7 7 2.94909E+01 2.92009E+92 9.OOOOOE+00 9
9 8 2.54900E+01 2.92000E+02 0.009996+99 9
9 9 3.04906E+I1 2.93009E+92 0.OOOOOE+00 9

4087 LOCATIONS OP 199990 AVAILABLE ARE REQUIRED TO MAKE A NEW MASTER CONTAINING TNE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM HAVE BONOARENKO FACTOR DATA**~BONAMI WILL COPY PROM LOGICAL 11 TO LOGICAL 2

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

1991

1901

6912

8016

8916

8916

8016

12927

12027

12927

H[YDROGEN

HYDROGEN

HYDROGEN

HYDROGEN

CARBON- 12

OXYGEN- 16

OXYGEN- 16

OXYGEN- 16

OXYGEN- 16

AL-27 1192 218

AL-27 1193 219

AL-27 1192 218

PROM LOG 12 TO LOU 18

PROM LOG 18 TO LOG 1

PROW LOG 19 TO LOG 1

PROM LOG 18 TO LOG 1

PROM LOG II TO LOG 1

PROM LOG 11 TO LOG 19

PROM LOG 10 TO LOG 1

PROM LOG 10 TO LOG 1

PROM LOG 18 TO LOG 1

O PROM LOG 11 TO LOG 18

GPFROM LOG 18TO LOG 1

O PROM LOG 18 TO LOG 1

BONDARENKO

BONDARENKO

BONDARENKO

BONDARENKO

BOHOARENKO

BONDARENKO

BONDARENKO

OONGARENKU

BONTDARENKO

BONDARENKO

BONDARSENK

TRIGGER 9

TRIGGER 9

TRIGGER 0

TRIGGER 9

TRIGGER 0

TRIGGER 9

TRIGGER 9

TRIGGER 9

TRIGGER 9

TRIGGER 9

TRIGGER 9

BONDARENKO TRIGGER 9
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COPY 13027 AL-27 1193 218 0 FROM LOG 18 TO LOG 1

COPY 24304 CR 1191 WT 0E-30

COPY 24304 CR 1191 RT 0S-30

COPY 24304 CR 1191 WT 00-30

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

20055

25000

25055

20304

26304

26304

28304

28304

28304

82000

02230

02230

MANGRRESE- 50

MANGANESE-55

FE 1102 MT SS-

FE 1102 MT SS-

FE 1102 MT SS-

MI 1100 MT 00-

NI 2100 MT SS-

MT 1100 MT 0S-

PB 1288 218N.

URANTUM-235

URANIU0M-238

30

30

30

30

30

FROM LOG 11 TO LOG

PROM LOG 18 TO LOG

FROM LOG 18 TO LOG

PROM LOG 11 TO LOG

FROM LOG 18 TO LOG

FROM LOG 18 TO LOG

FROM LOG 11 TO LOG

FROM LOG 18 TO LOG

FROM LOG 18 TO LOG

FROM LOG 11 TO LOG

PROM LOG 18 TO LOG

FROM LOG 18 TO LOG

FROM LOG 11 TO LOG

FROM LOG 11 TO LOG

PROM LOG 11 TO LOG

18

1

1

18

18

18

18

1

1

18

1

ROMDARENRO TRIGGER 8

RONOAR•ENRO TRIGGER 0

BONDARRMRO TRIGGER 0

BONDARRNRO TRIGGER 0

BONDARENRO TRIGGER 0

RONDARRNRO TRIGGER 0

RONOAXENRO TRIGGER 0

BONOARENRO TRIGGER 0

BONOARENRO TRIGGER 0

BONDARENRO TRIGGER 0

BONOARENRO TRIGGER 0

EONDARRNRO TRIGGER 0

BONDARENRO TRIGGER 0

RONOARENRO TRIGGER 8

RONDARENRO TRIGGER 8

BONOARENRO TRIGGER 0

0
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

CONPILED FOR NEC 1/27/89
LAST UPDATED

L.M.PETEIE O DENL
TAPE ID 4321
NUMOBER OS NEUTRON GROUPS 27
SIEET TNERNAL GROUP 15

TABLE OP CONTENTS
NYDROGEN ENDS/B-TV NAT 1269/TNERMI002
NYDROGEN ENDS/B-TV MAT 1209/TNRN1002
NYDROGEN ENOP/B-IV MlAT 1269/THRNI002
CARBON-12 ENDS/N-TV NAT 1274/TNENI065
OXYGEN-16 ENDS/B-TV MAT 1276
OXYGEN-16 ENDS/B-IV MAT 1276
OXYGEN-16 ENDS/B-TV MAT 1276

AL-27 1191 218 OP 040375 (5)
AL-27 1193 218 GP 040375(5)
AL-27 1191 218 GP 040175 (5)
CR 1191 NT SS-384 (1/SET) P-I 293R SP=5+4 (42175)'
CR 1191 NT 55-304(1/SET) 5-3 291K SP=5+4 (42175)'

MANGANOESE-55 ENDS/B-TV NAT 1197
MANGAN'ESE-55 ENDS/B-TV NAT 1197

FE 1192 NT 55-304(1/SET) P-3 293K SP=5+4 (42375)'
SE 1192 NT SS-204 (1/SET) P-I 293K SP=5+4 (42378)'
NI 1190 WT SS-304(1/SEST) 5-3 293K SP=5+4 (42378)'
NI 1198 NT SS-304 (1/NET) P-3 293K SP=5+4 (42375)'
PB 1288 2l8NGP 842175 P-3 293K

URAIGOUM-235 ENDS/B-TVMNAT 1261
ORPNTUM-238 ENrDS/B-TVMNAT 1262

o8/i2/94

NUMBER OS NUCLIDES
NUMBER OS 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 88/12/94
UPDATED 88/12/94
UPDATED 88/12/94
UPDATED 98/12/94
UPDATED 88/12/94
UPDATED 88/12/94
UPDATED 88/12/94
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

3001801
4081001
9001801
4806812
3808816
4808816
9008016
1011027
2913027
7013027
0024354
8024284
60280855
80250055
8028304
8020304
8028304
8028304
0082008
1092215
1092238

TAPE COPY USED 8 I/O'S, AND TOOK 0.17 SECONDS

0
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0SSSSSSSS0S
SSSSSSSSSS0SS
OS so
SS
SS
SSSSSSSSSSSS0

SSSSSSSSSSSS
SS
SS

0O00000

0O00O00
00 00

00 O00

0O000000

111
1111
111

11
11
11
1i
11
i1

11111111
11111111

NON ON

ONNNN NO

ON NO ON
NO ON NO
NO ON NO
NW NN NW

NN ONNW

NW NW

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

080800088088
80888 8080888888
80 00
88 08
88 88
808880880888
00000808000

08 88
00 88
88 00
0808088800888

88888880808

I11111111111
II IIIIII

II
II
II
II
II
II
II

11I1111

IIIIIIII

IIAIIIPIP

PPAAAAA
APPAA PAA

AA 000 AA 00
AA 00A0A0 0
PP AA
PPAAAAAAA
AAAAAAAAA

//
/-

//
//

//
//

//
//

//
//

TTTTTTTTTTTT
TTTTTTTTTTTT

TT
TT
TT
TT
TT
TT
TT
ITT
ITT
IT

LL
LL
IL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLILLILLL
ILLLLLLLLLLLLL

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

11
111

1111
11
11
11
11
11
1i
11

11111111
11211111

AA00AA00A
AAAAAAAAAAA

AA AA
PA PP
AA AA
AAAA000000000

AA0000 A00
AA PAA
AA AA
AA PAA
PA AA

PAEEEE PAE

EEEE0E0E0E000
00000000
EE
00
EEEEE0
00E0E0EEE
EE0000
EE
EE
E0 EEEEEE
0000000000000

00000i00

iii
11ll
111
ii
ii
i1
11
ii
1i

7777777777777
77777 7777

77 77
77

77
77
77

77
77
77
77

WWO
NW
WW
WW
NWW W

NWW 0

NWW N

OW LI
NW LL
OW LL
NW LL

W W LL
0WW ON LL
NW NW LL
NO ON LI

0000 LL

WOW LILLLLLLL

PPPPLPPPPLPPLPL

PPPPPPPPPPPPP
ppPP ppppp
PP pp
pp pp
ppPPPP ppP
ppppRPPPPPPPp
PPppppp
PP
PP

// 0000O0000
// 0000000

00 o 00
00 o 00
00 o 00

O000 00O

0000O00

22222222222
2222222222222
22 22

* 22
* 22

22
22

*22
* 22

22
2222222222222
2222222222222

/
/-

/-
/-

/-
'/

/1

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

Ii
111

1111
11
1i
11
11
11
11
11

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77
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SSSSSSSSSSS CCCcCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC
5S 55 CC CC
5S CC
SS CC
SSSSSSSSSSSS CC

SSSSSSSSSSSS CC
55 CC
55 CC

SS SS CC CC
SSSSSSSSSSSSS CCCcCcCCCCCCCC

SSSSSSSSSSS CCcCCCCCcccC

AAARAARAA LL
AAAAAAAAAAA LL

AA AA DL
AA AA LL
AA AA LL
AS.AAAAAAAAAAA LL
AA.AAAAAAAAAAA LL
AA AR LL
AA AA LL
AA AA LL
AA AA LLLLLLLLLLLLL
AA AA LLLLLLLLLLLLL

BEENEEEEEEENE
EEESEEEEEEEEEE
EE
EE

EE
ENEEEEEEE
FEESEEEEE
EE
EE
FE
EEEEEEEFEFEEEE
FEEEEEEEEEEEEE

ppppppPpppPp CCCCCCCCCCC
PPPPPPPPPPPPP CCCCCCCCCCCCC
PP pp cc CC
pp PP CC

PPPPPPPPPPPPP CC
PPPPPPPPPPPP CC
PP CC
PP CC
pp CC CC
pp CCCCCCCCCcCCC
pp CCCCCCCCCCC

***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM: 000002***

*** CREATION DATE: S9/28/SS***

***** VOLUME: ENS **

***** ~LIBRARY: O:\SCALE43\WINNT\EXE***

*** TNTS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE***

***** JOBNAME: SCALE-PC***

*** DATE OP EXECUTION: 02/21/515**

*** TIME OF EXECUTION: 18:17:27***
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-1Q ARRAY HAS 1 ENTRIES.

SQ ARRAY HAS 9 ENTRIES.

10 ARRAY HAS 12 ENTRIES.

SELECT 21 NUCLIDES PROM THE MASTER LIBRALRY ON LOGICAL 1
o NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 2
o 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 MALXIMUM NUMBER OF RESONANCE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

20 ARRAy HAS 21 ENTRIES.

30 ARRdAY HAS 60 ENTRIES.

40 ARRAY HAS 21 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4221
NUtMBER OF NOCLIDES ON TAPE 21
NUMER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP 10
NUMBER OF GAMMA ENERGY GROUPS0

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1880 WORDS
XSDRM TAPE 4221

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 - OREL
08/12/94

NUCLIDES FROM ESDRM TAPE
1 HYDROGEN SHDF/B-TV MAT 1269/THRMI
2 HYDROGEN ENDF/B-IV MAT 1269/THRM1
3 HYDROGEN ENUF/R-IV MAT 1269/TNRM1
4 CARBON-12 EHDF/B-IV MAT 1274/THRM1
5 OXYGEN-iS ENDF/B-IV MAT 1270
0 OXYGEN-iS ENDF/B-IV MAT 1276
7 OXYGEN-OS ENDF/B-IV MAT 1276
8 AL-27 1182 218 OP 040375 (5)
O AL-27 1182 218 OP 0403705(0)

10 AL-27 1192 218 OP 040375(0)
11 CR 1191 WT SS-304 (1/ROT) P-3 293K SP=5+4
12 CR 1191 MT 00-304(1/ROT) P-I 293K SP=5+4
12 MANGANESE-OS RNDF/B-IV MAT 1197
14 MANGANESE-SO ENDF/B-IV MAT 1197
10 FR 1192 MT 00-304 (1/ROT) P-3 293K 0F=0+4
16 PR 1192 MT 00-304(1/ROT) P-3 293K SP'5+4
17 NI 1190 NT 00-304(1/ROT) P-3 293K SP=5+4
10 NI 1180 WT 00-304(1/ROT) P-3 293K SP=5+4
19 PB 1288 218NGP 042370 F-3 293K
20 URANIUM-235 RNDF/B-IV MAT 1281
21 URANOIUM-238 ENDF/B-OV MAT 1282

HYDROGEN ENUF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/'B-IV MAT 1269/TNRN1002

HYDROGEN ENDF/S-IV MAT 1269/TEN1I003

CARBON-i2 ENDF/'B-IV MAT 1274/THRM1065

OXYGEN-iS RNDF/'B-IV MAT 1278

OXYGEN-iS ENDF/'B-IV MAT 1276

OXYGEN-16 RNDF/'B-IV MAT 1276

AL-27 1193 218 OP 040375()0

AL-27 1193 210 OP 040375()0

AL-27 1183 218 OP 0403705(0)

CR 1191 MT 00-304 (1/ROT) P-3 293K SP=5+4 (42379)'

CR 1193 MT 00-394 (1/ROT) P-3 292K SP=5+r4(42375)'

MANGANESE-SO ENDF/B-IV MAT 1097

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS

RESONANCE DATA FOR THIS NUCLIDE

MASS kNUMBER (A) 5 4.486

POTENTIAL SCATTER SIGMA = 2.590

UPDATED 08/02/94
UPDATED 09/12/94
UPDATED 00/12/94
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/02/84
UPDATED 09/12/84
UPDATED 08/12/94
UPDATED 08/02/94
UPDATED 08/02/94
UPDATED 08/03/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED 08/12/94

3001001
4901001
9901001
4006012
3008016
4008016
9908016
1013027
2013027
7013027
6924304
8924304
60250055
80250055
6026304
8026304
6020304
8029394
5082000
0092230
1092238

UPDATED 08/02/94 3001061 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEM4PERATURE=

UPDATED 00/12/94 4901001 TEMPRRATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/02/94 9001061 TEMPRRATURE=
PROCESS NUMBER 1007 05 AT TEMPERATURE=

UPDATED 08/12/94 4006012 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 3008016 TEMPERATURE=
PROCESS NUMBER 1067 IS AT TEMPERATURE=

UPDATED 08/02/94 4008016 TEMPERATURR=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9008016 TRMPERATUIRE=
PROCESS NUMBER 1067 IS AT TEM4PERATURE=

UPDATED 08/12/94 1013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/02/94 2013027 TEMPRRATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 68/12/94 7013037 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATUNE=

UPDATED 68/12/94 6024304 TEMPERATURE=
PROCESS NUMBER 1607 IS AT TEMPERATURE=

UPDATED 08/12/94 8024304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 60250000 TEMPRRATURE=

0. OO00E+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

293.06
293 .00

293.00
293.00

293 .00
293.00

291.00
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 (0) = 14.448 LUMP DIMENSION (A-BAR) = 0.0000000E+005

INNER RADIUS = 0.OS00000E+00 DANCOFF CORRECTION (C) = 0.0000000E+55

THE ABSORBER WILL SE TREATED BY THE NOEDHEIM 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-i2 55. 925 SIGMA(PER ABSORBER ATOM( = 1.2557598E+82

MODERATOR-2 WILL BE TREATED BY THE HOEDBEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL MILL BE TREATED AS A B-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP BBS ASS BBS FISS RES SCAT
8 -5. 518788E-54 0.OO00000E+S5 -3. 944195E-01
9 -2. 797993E-53 5.OSOSBSE+5S -2. 293471E+5B
15 -3.291452E-S1 B.SO8555E+S5 -3.820882E+S1
11 -2. 680562E+08 S.000000E+S5 -1.1559996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3. 33719E+SS
FISSION 5. 00000E+i00

PROCESS NUMBER 1887 IS AT TEMPERATURE=

MANGANESE-S5 ENDF/S-IV MAT 1197 UPDATED 58/12/94 8825055 TEMPERATURE=

GEOMETRY MAE BEEN SET TO HOMOGENEOUS AS LEAR IS S.55080E+SB

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 54.488 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 2.598 LUMPED NUCLEAR DENSITY = 1.7383295E-53

SPIN FACTOR (G) = 14.448 LUMP DIMENSION (A-BAR) = 0.5000500E+8S

INNER RADIUS = 0.0850000E+00 DANCOFF CORRECTION (C) = 5.S000000E+5S

THE ABSORBER WILL SE TREATED BY THE NOEDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663522E+52

MODERATOR-i WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E+52

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL MILL BE TREATED AS A 8-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.550000

293.08

293 .00

GROUP MRS ABS
8 -5.518788E-04
9 -2.797993E-03
18 -3.291452E-01
11 -2.680562E+00

EXCESS RESONANCE INTEGRAL•

RESOLVE!

ABSORPTION 3.33719E-
FISSION 0.O0O00E

RES FISS RES SCAT
8.058000E+80 -3 .944195E-Sl
0.SSOS00E+00 -2.293471E+5B
8.SO0SBOE+BO -3.820862E+01
0.OSOOOOE+05 -I.159996E+02

FE 1192 MT SS-304 (1/EST) P-3 293K SP=5-4 (42375)'

FE 1192 MT SS-204(1/REST) P-3 293K SP=5+4 (42378)'

NI 1190 MT SS-304 (I/EST) P-3 293K SP=5+4 (42278)'

NI 1190 NT SS-304 (1/RST) P-3 293K SP=5+4 (42375)'

PB 1288 218NGP 042375 P-3 293K

PROCESS NUMBER 1887 IS AT TEMPERATURE=

UPDATED 08/12/94 8028354 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8926284 TEMPERATURE=
PROCESS NUMBER 1087 IS AT TEMPERATURE=

UPDATED 08/12/94 8028354 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8828204 TEMPERATURE=
PROCESS NUMBER 1807 IS AT TEMPERATDRE=

UPDATED 08/12/94 9582550 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

293.05

293 .00

293 .00

292.55

293.50

293.55

293.05

229.55

253.55

292.05

293.05

293.50URANIUM-235 KHDF/B-IV MAT 1261 UPDATED 08/12/94 1092235 TI

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.825 TEMPERATURE(RELVIN) = 293.885

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 1.3190822•

SPIN FACTOR (0) = 15171.105 LUMP DIMENSION (A-EAR) = 8.49999981

INNER RADIUS = 8.5050000E+00 DANCOFF CORRECTION (C) = 1.5211708.

THE ABSORBER MILL BE TREATED BY THE NOROHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i = 26.982 SIGMA(PER ABSORBER ATOM)= 4.5850824E+01

MODERATOR-I MILL BE TREATED BY THE NOEDHEIM INTEGRAL METHOD.

EMPERATGPRE=

E-03

5-02

5-01
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MASS OF MODERATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 7.7BB5082E-01

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANOCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUMT POE SPATIAL SELF-SHIELDING=l.B0000

GROUP ERR ABS BBS FIRS ERR SCAT
12 -1.712B65E+00 -l.055512E+00 -4.421081E-02
13 -5.l91B24E+SS -2.B442BlE+00S -l.1B4106E-0l
14 -3.743466E+00 -2.214335E+00 -2.B24B13E-02
15 -2.253279E-04 -1.71S397S-04 1.517884E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.15925E+02
PISSION 1.28649E+02

DrRANIUM-23B ENDF/B-IV MAT 1262 UPDAI

RESONALNCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 216.006 TEMPERATUB

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NilE

SPIN FACTOR (0) = 656.527 LUMP DIMES

INNER RADIUS = B.0000000E+00 DANCOFF CC

THE ABSORBER MILL BE TREATED BY THE NOEDNEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = 26.982 SIGMA (PEE AS

MODERATOR-S WILL NE TREATED BY THE NOEDHEIM INTEGRAL METHOD.

PROCESS NUMBER 1007 IS AT TEMPERATURE=

rED OB/12/94 1082218 TEMPERATGRE=

203.00

253.00

NE(KELVIN)

3LEAR DENSITY

[SIGN (A-BAN)

ERBECTION (C)

= 293.6000

= 8.3133229E-05

= 6.4999998E-02

= 1.5211706E-01

8SORBER ATOM)= 6.4B18372E+02

MASS OF MODERATOR-2 235.044 SIGMA(PER ABSORBER ATOM)= 1.88857B8E+02

MODERATOR-2 WILL BE TREATRD BY THE NORDNEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUMT POR SPATIAL SELF-SHIELDING=1.00000

GROUP ERRS ABS ERRS FIRS
S -1.SO9125E-04 0.000000E+00
10 -7.025B24E-03 -3.900329E-OB
l1 -3.302607E-0l 0.OOO000E+00
12 -3.1072425+00 0.OO000OE+00
11 -3.5854605E00 0.O00000E+00
14 -6.584399E+00 0.000000E+0B
15 -4.155554E-09 0.000000E+OB

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.57082E+02
FISSION 5.33631E-04

ERR SCAT
-1.475272E-03
-5.099698E-02
-1. 054710E+00
-3. 725560E+00
-I. 189779E+00
-3. 875874E-01

3. 7524 71E-09

PROCESS NU0MBER 1007 IS AT TEMPERATURE= 201.00

0
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THIS XSDRH WORKING TAPE WAS CREATED 02/21/01 AT 18:17:27
THE TITLE OP THE PARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIERARY

EASED OH ENGR-S VERSIDE 4 DATA
CONPILED FOR NRC 1/27/89

TAPE ID 4221
NUWEBER OP HEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OP CONTENTS
HYDROGEN ENOF/B-IV MAT 1269/THRW1002
HYDROGEN ENDP/B-IV NAT 1269/THEW1002
HYDROGEN ENDP/B-IV MAT 1289/THRMI002
CARBON-12 ENDF/B-IV NAT 1274/THRMi065
OXYGEN-i6 ENOF/B-IV MAT 1278
OXYGEN-i6 ENDP/E-IV MAT 1278
OXYGEN-i6 ENDF/E-IV NAT 1278

AL-27 1193 218 OP 840275(5)
AL-27 1192 218 GP 040275(5)
AL-27 1192 218 GP 402875(5)
CR 1191 NT SS-3S4(2/REST) P-3 293K SP=5+4 (42275)
CR 1191 NT SS-2S4 (1/RET) P-3 292K SP=5+4 (42278)

MNGANEIISE-50 ENDF/E-IV NAT 1197
NANGAHESE-5S ENDP/E-IV NAT 1187

PR 1192 NT SS-204 (1/RET) P-3 292K SP=0+4 (42275)
PR 1192 NT SS-204 (1/RET) P-S 293K SP=5+4 (42275)
NI 1180 NT SS-204 (1/RET) P-2 292K SP=5+4 (42275)
NI 1190 NT SS-304 (1/ROT) P-2 292K SP=5+4 (42275)
PR 1288 2i8NGP 842275 P-2 292K

URASNIUN-225 ENDP/B-IV NAT 1281
URRSJIUN-238 ENDP/E-IV NAT 1282

NUMEER OP NUCLIDES
UNDEEK OP GAMMA GROUPS

LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/84
UPDATED 88/12/94
UPDATED 88/12/94
UPDATED 08/12/94
UPDATED 98/12/94
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 08/12/04
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 88/12/94
UPDATED 88/12/94
UPDATED 88/12/94

ID
ID
SD
ID
SD
ID
SD
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

22

4

2001001
4001801
9001801
4008812

9008018

1812027
2812027

8824204
8024204
8025055
89250055
8928304
8028204
8028204
8928304
50828000
iS092 225
1992238

TAPE COPY USED S I/O'S, AND TOOK 0.18 SECONDS
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***** ~PROGRAM VERIPICATION INFORMATION***

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

***** PROGRAM: 000555***

*** CREATION DATE: 03/08/96 **

***** VOLUME: ENS **

***** ~LIBRARY: G:\SCALE43\NINNT\EXER**

*** THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE **

***** JOBNAME: SCALE-PC **

*** DATE OP EXECUTION: 02/21/S1i**

*** TIME OP EXECUTION: 18:17:32 **

0
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** *** NUMERIC PARAMETERS *** *

**TME MAXIMUM PROBLEM TIME (NIN) 90.00 *

**TEA TIME PER GENERATION (WIN) 0.00**

** GRN NUMBER OP GENERATIONS 1203**

M* PG NUTMBER PER GENERATION 1000 *

** NSK NUMBER OF GENERATIONS TO BE SKIPPEG 3**

** BEG BEGINNING GENERATION NUMBER 1 *

** ES GENERATIONS BETWEEN CNECKPOINTS 0S*

**XID NUM4BER OF EXTRA 1-Dl CROSS SECTIONS 1 *

* ** NBR NEUTRON BANX SIZE 1025 **

* ** XNB EXTRA POSITIONS IN NEUTRON BANK 0 **

**NFBS FISSION BANK SIZE 1i00**

** XFB EXTRA POSITIONS IN FISSION BANK 0 * *

**WTA DEFAULT VALUE OF WEIGNT AVERAGE 0.5000**

**WTN WEIGNT NIGN POE SPLITTING 3.0000**

**WTL WETGNT LOW FOE RUSSIAN ROULETTE 0.3333**

E* ND STARTING RANDOM NUMBER BB827100001**

MA*OB NUMBER OF D.A. BLOCKS ON UMIT 8 200**

**NL8 LENGTN OP D.A. BLOCKS ON UMIT 8 512 *

** ADJ MOOR OF CALCULATION FORWAXDO*

* ** INPUT DATA WRITTEN ON RESTART UMIT NO **

* ** BINARY DATA INTERFACE YES ***

0
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** * **~*** LOGICAL PARAMETERS ** ** * *

RUN

FLX

SMU

MKU

CRU

FMU)

MKDI

CKM

PMH

MML

AMX

XE'

XS2

XAP

BEXCUTE PROBLEM AFTER CHECRING DATA

COMPUTE FLUX

COMPUTE AVG UNIT EELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR R-EFF BY UNIT NUMBER

PRINT PIES PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR R-EFF BY MOLE NUMBER

PRINT FISS PROD MATRIX BY MOLE NUMBER

COLLECT MATRIX BY MIGMEST MOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-U MIXTURE X-EECTIONS

PRINT MIXTURE AMBLES & PROBABILITIES

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

MO

NO

NO

MO

NO

PLT PLOT PICTURE MAP(S) NO**

FDN COMPUTE FISSION DENSITIES NO * *

NU COMPUTE NUJ-BA•R & AVG FISSION GROUP YES **

MRP COMPUTE MATRIX R-EFF BY UNIT LOCATION NO *

CRP COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO * *

FMP PRINT PIES PROD MATRIX BY UNIT LOCATION NO**

MKA COMPUTE MATRIX K-EFF BY ARRAy NUMBER NO **

CKA COMPUTE COFACTOR R-EFF BY ARRAY NUMBER MO **

FMA PRINT PIES PROD MATRIX BY ARRAY NUMBER NO * *

HAL COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO ***

FAR PRINT PIE. AND ABE. BY REGION NO**

GAS PRINT PAR BY GROUP NO **

FAX PRINT XEEC-ALBEDO CORRELATION TABLES NO * *

PNT PRINT MEIGHT AVERAGE ARRAY NO **

PGM PRINT INPUT GEOMETRY NO **

BUG PRINT DEBUG INFORMATION NO * *

TRR PRINT TRACRING INFORMATION NO * **

PRI PRINT FISSION SPECTRUM

FID PRINT EXTRA 1-D CROSS SECTIONS

PARAMETER INPUT COMPLETED

S.... TOES MERE USED READING THE PARAMETER DATA ....

* *** ****** DATA READING COMPLETED *********
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UNIT
NUMBER

XEC 14

ALB 79

WTS 80

SKT 16

BIN 95

EST 95

LIE 4

8

9

DATA SET MNAE

T:\PROJECTS\sts-proj\DIDO\I4110--I\vl .8\NED\

0: \scale43\DATALIB\FT79PEE1

0: \scale43\DATALIB\FT80F001

UNKNJOWN

T: \PROJECTSksts-proj\DIDO\I411E--Ikvl .8\NEU\

T:\PROJECTS\sts-proj\DIDO\1411E-~I\v1.8\NEU\

T: \PROJECTS\sts-proj\DIDOil4110--Ikvl .8\NEU\

T:\PROJECTSksts-proj\DIDO\14110--lkvl .8\NEU\

UNKNJOWN

VOLUME
NANE UNIT FUNCTION

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCN DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS*** i0 UNKNSOWN

S.... SO'S WERE USED PREPARING INPUT DATA ....

CROSS SECTIONS READ PROM TEE AMPX WORKING LIBRARY ON UNIT 4

0
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MIXING TABLE 0
NUMBER OP SCATTERING ANGLES = 2

CROSS SECTION MESSAGE THRESHOLD =3.0E-05

MIXTURE =
NUCLIDE
1013027

08/12/04
1092235

08/12/94
1092239

08/12/ 94

MIXTURE =
NUJCLIDE
2013027

08/12/94

MIXTURE =
NUCLIDE
3001001

0 8/12/94
3008014

00/12/94

MIXTURE =
NU2CLIDE
4001001

08/12/94
4006012

08/12/94
4008010

08/12/94

1
ATOM-ORBS.

4 .00184E-02

1. 31908E-03

8.31332E-05

DENSITY(CU/CC)
NUT. PSAC.

7.660SlOE-01

2. 19901E-S1

1.403940-02

= 2.3407
OA

13027

92230 22

92239 32

ANT
26.9919

35.0441

38.0510

2 DRBSITY(U/CC( = 2.7020ATOM-DENS. NUT. PEAC. IA ANT
6.03066E-02 1.000900E+00 13027 28.9818

ATOM-DONS.
6.087620-02

3. 34381E-02

4
ATOM-ORBS.
0. 98801E-02

1.070140-02

2.45894E-02

DEBSITY (U/CC)
NUT. PRAC.

1I.119270-01

8.88074E-01

DENSITY (U/CC)
NUT. FRAC.

1. 03684E-01

2.204680-01

6. 75649E-01

=0.90977
ZA ANT

1001 1.0077

8016 15.9904

=0.96635
IA ANT

1001 1.0077

6000 12.0001

8014 10.9904

MIXTURE = 5 DENSITY(U/CC) = 11.344
NUCLIDE ATOM-DENS. NUT. FOAC. IA ANT
0082000 3.290900-02 1.OOOOOE+00 82000 207.2100

08/12/94

MIXTURE = 6 DENSITY(U/CC) = 7.0200
NUCLIDE ATOM-DENS. NUT. PRAC. IA ANT
6024304 1.74286E-02 1.900000-01 24000 01.9957

0 8/12/94
60250080 1.736330-03 1.999990-02 20005 04.9379

0 8/12/94
4026304 0.938790-02 4.95000E-01 26000 80.8447

00/12/94
4028304 7.720700-03 9.5OO01E-02 28000 08.6872

08/12/94

MIXTURE = 7 DENSITY(G/CC( = 2.7020
NUCLIDE ATOM-DENS. NUT. PRAC. IA ANT
7013027 4.030660-02 1.000000+06 13027 20.9819

08/12/94

NUCLIDE TITLE
AL-27 1193 218 UP 040375(0)

URANIUM-235 EHDF/B-IV MAT 1261

URANIUM-238 EHDP/B-IV MAT 1262

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

NUCLIDE TITLE
NYDROGUEN ENDP/B-IV MAT 1269/TNRM1002

OXYGEN-16 EHDP/B-IV MAT 1276

NUCLIDE TITLE

HYDROGEN ENDP/B-IV MAT 1269/TNSM1OO2

CARBON-i2 ENDP/B-IV MAT 1274/THOMI065

OXYUEN-16 ENDP/B-IV NAT 1276

NUCLIDE TITLE
PB 1288 218NGP 042370 2-3 2930

NUCLIDE TITLE
CR 1181 NT SS-304 (1/EST) 2-3 293R 02=0+4 (42378)

MAHUANESE-55 ENDP/B-IV MAT 1197

20 1102 NT 00-304 (1/EST) P-3 2930 02=5+4 (42370)

HI 1190 WT 00-204 (1/EST) 2-3 2930 SP=5+4 (42370)

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

NUCLIDE TITLE

CR 1191 NT SS-304 (1/EST) P-3 293R 02=05+4(42370)

MNG3OANESE-55 ENDP/B-IV MAT 1197

20 1192 NT SS-304 (1/EST) 2-3 2930 SP=5+4(42375)

NI 1190 NT 5S-304 (1/EST) 2-3 2930 SP=5+4 (42375)

NUCLIDE TITLE
HYDROGEN ENOP/B-IV MAT 1269/TNOM1002

OXYGEN-16 ENUF/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

MIXTURE =
NUCLIDE
8024304

08/12/94
8020058

0 8/12/94
8026304

0 8/12/94
8028304

0 8/12/94

MIXTURE =
NUCLIDE
9001001

0 8/12/94
9008016

08/12/94

8
ATOM-ORBS.

1.742860-02

1.730330-03

5.930790-02

7.72070E-03

9
ATOM-DENS.

6.68890E-06

3.344480-06

DENSITY (U/CC)
NUT. PRAC.

1.900000-00

1.99999E-02

6.950000-01

9.50001E-02

DENSITY (U/CC)
NUT. PRAC.

1.11927E-01

8.880740-01

= 7.9200
ZA ANT

24000 51.9907

20505 54.9379

26000 55.8447

28000 58.6872

= 0.999970-04
ZA ANT

1001 1.0077

8014 15.9904

3001001
4001001
9001001
4000012
0008016
4008016
9000016
1013027
2013027
7013027
6024304
8024304
6020055
0020055
6026304
8026304
6028304
8029304
5082000
1002235
1092238

HYDROGEN ENDF/B-IV MAT 1269/THRM1002HYDROGEN ENDF/B-lV MAT 1269/TNRM1002
HYDROGEN RBTDP/B-IV MAT 1249/THRMI002
CARBON-12 ENDP/B-IV MAT 1274/TNRMIO65
OXYGEN-lO EHDP/B-IV MAT 1276
OXYGEN-i6 ENDP/B-IV MAT 1276
OXYGEN-l6 ENDP/B-IV MAT 1276

AL-27 1103 210 UP 040370(5)
AL-27 1193 218 UP 040375(5)
AL-27 1103 218 UP 040370(5)
CR 1101 NT 00-304(1/00T) 2-3 2930 SP=5.4 (42375)'
CR 1101 NT SS-304 (1/EST) 2-3 2930 02=0+4(42370)'

MANGANESE-55 ENDF/O-IV MAT 1197
MANGANESE-OS ENOF/B-OV MAT 1107
PE 1192 NT 00-304 (1/ROT) 2-3 2930 5P=5.4 (42375)'
F0 1192 NT 00-304 (1/00T) 2-3 2930 02=5+4 (42375)'
HI 1100 NT 00-304 (1/EST) 2-3 2930 SP=5=4 (42375)'
NO 1190 NT 00-304 (1/EST) 2-3 2930 02=5+4 (42375)'
PB 1298 218NGP 042370 2-3 2930

UEAOIUM-235 ENDF/B-TV MAT 1261
URANIUM-238 ENDP/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 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/04
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED 09/12/94

REND MESSAGE NUMBER 05-3222

REND MESSAGE NUMBER 05-222

REND MESSAGE NUMBER 05-222

NAC International

1 TRANSPERS POE MIXTURE 3 NERO CORRECTED FOR BAD MOMENTS.

1 TRANSFERS5 POR MIXTURE 4 NERO CORRECTED FOR BAD MOMENTS.

1 TRANSFERS FOE MIXTURE 0 NERO CORRECTED 200 BAD MOMENTS.

..... 0 ID'S BORE USED MIXING CROSS-SECTIONS ....
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1-Dl CROSS SECTION ASSRAY ID NUMNBERS
1 2002 1452 27 18 1018

..... 5 lOS WERE USED PREPARING THE CROSS SECTIONS
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*** *ADIINLIORAON* *

NUMBER OP ENERGY GROUPS 27

NO. OP PISSION SPECTRUM SOURCE GROUP 1

NO. OP SCATTRRING ANGLRS IN XSECS 2

ENTRIRS/NEUTRON IN THR NEUTRON RANK 24

ENTRIES/NEUTRON IN THE FISSION BANK 17

NUMBER OP MIETURES USED 8

NGMBRR OP BIAS ID'S USRD 1

NUMBER OP DIPFEKENTIAL ALBEDOS USED 1

TOTAL INPUT GEOMETRY REGIONS 54

NUMBER OF GEOMETRY REGIONS USED 54

LARGEST GEOMETRY UMIT NUTMBER 16

LARGEST ARRAY NUMBER 1

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OP UMITS IN THE GLOBAL X DIR.

NUMBER OP UMITS IN THE GLOBAL Y DIR.

NUMBER OP UMITS IN THE GLOBAL S DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OP HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OP ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

NO

0

0

0

B

YES

YES

86

7

NO

0

0

** * +X BOUMDARY CONDITION N20 -X BOUNDARY CONDITION N20 ** *

** * +Y BOUMOARY CONDITION H20 -Y BOUNOARY CONDITION N20 * **

** * +Z BOUMDARY CONDITION N20 -S BODUNARY CONDITION N20 ** *

0
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** **** SPACE AHD SUPEEGROUP INFORMATION *** *

** 100000 WORDS IS THE TOTAL SPACE AVAILABLE. *

** 46861 WORDS WERE USED FOR HON-SUPEEGEOUP STORAGE.**

** 53139 WORDS OP STORAGE ARE AVAILABLE FOR SUPEEGROUPED DATA. ** *

** 99444 WOEDS OP STORAGE ARE AVAILABLE FOE COHSTEUCTING THE SUPEEGROUPS.**

** 53078 WORDS OP STORAGE AEE AVATLABLE TO EACH SUPEEGEDUP.**

** 1369 WORDS AEE HEEDED POE THE LARGEST GROUP.**

** 48473 WORDS OP STORAGE IS SUFFICIEHT TO RUH THIS PROELEW.**

** 60385 WORDS OP STORAGE HILL ALLOW THE PROELEM TO EUH WITH OHE SUPERGEOUP. **

** 60676 WORDS OP STORAGE WILL RE USED TO RUE THIS PROBLEM.**

* ** STARTIHG ENDING XSEC ALEEDO TOTAL ** *
* ** SUPERGRDUP GROUP GROUP LENGTH LENGTH LEHGTH ** *

**1 1 27 2010 544 13595 *

..... 0 ID'S WERE USED 1N SUPEGREOUPIHG .....

..... 0 ID'S WERE USED LOADIHG THE DATA ....
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MEDIA BIAS
NUN IDREGION

GEOMETRY DESCRIPTION FOR TNOSE UNITS UTILISED IN TNIS PROBLEM

... UNIT 1 ...

TUBE 1 LOOSEPUELED ANNULAR SECTIONS

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINUER

0 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

9 CYLINDER

3

2

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

3.0300

3 .0025

3.1270

3.1600

3.5300

3.5025

3.6275

3.6600

4.0300

4 .0625

4 .1275

4.1600

4.5200

4.5025

4 .6270

4 .6009

+Z =

+Z =

+Z =

+Z =

+Z =

+Z =

+Z0

+Z =

+0 =

+Z =

+Z =

+Z =

+Z =

+Z =

+Z =

+0 =

08.7500

58.7500

58.7500

58 .7500

58.7500

00.7500

58.7500

58.7500

08.7500

58.7500

58.750

08.7500

58.7500

-S = 0.00000

-S 8 .00000

-0 0.00000

-Z = 0.00000

-S = 0.00000

-0 = 0.00000

-0 = 0.00000

-Z = 0.800000

-Z = 0.00000

-0 = 0.00000

-S = 0.00000

-0 = 0.00000

-Z = 8.800000

-Z = 0.00000

-Z = 0.00000

-Z = 8.00000

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINS 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

S = 0.080000

X = 0.00000

X = 0.00000

X = 0.080000

X = 0.00000

X = 0.080000

O = 0.00000

X = 0.00000

O = 0.O00080

O = 0.00000

X = 0.O0000

X = 0.00000

0 = 0.00000

X = 0.0O0000

Y =0.00000

Y = 0.008000

Y =0.00O000

Y = 0.008000

Y = 0.008000

Y = 0.008000

Y = 0.008000

Y = 0.008000

Y = 0.00000

Y = 0.008000

Y = 0.008000

Y = 0.00000

Y = O.00000

Y = 0.00000

i0

12

13

14

15

16

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

O = 0.00080 Y = 0.00000

X = 0.00000 Y = 0.00000

0
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MEDIA BIAS
NUN IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 2 ...

AXIAL CLAD SECTIONS

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

0 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

TUNE S LOOSE

3

2

3

2

1

1

1

1

1

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

3.03 00

3.1600

3.5300

3.06000

4.0300

4 .1600

4.5300

4 .6599

÷Z =

+Z =

i-Z =

+Z =

+Z =

1.3750

3.37500

1.3750

1.3750

3.37900

1.3750

5.3750

1.3750

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE ZR 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

Y

Y

Y

Y

Y

Y

Y

5.00005

0.00000

0.00005

0.00000

5.00000

0.00000

5.00005

0.050000-Z = 0.00000 CENTERLINE IS AT

UNIT 3 -.-..

FUEL ELEMENT TUBE1

1 CYLINDER 3

NOLE NUMBER 1

HOLE NUMBER 2

NOLE NUMBER 3

1[0 RADIUS = 4.0000 +Z = 61.500

AT X = 0.00000 Y = 0.00000

AT X = 0.00000 Y = 0.00000

AT X = 0.00000 Y = 0.00000

-Z

I

Z

I

0. 00000

0. 00000

1.37500

60.125

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUSMBER

IS UNIT NUMBER

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

1

2

Y = 0.00000

UNIT 4 ...

BASKET FUEL TUBE

1 CYLINDER

HOLE NUMBER

2 CYLINDER

BASKET FUEL TUNE

1 CYLINDER

NOLE NUMBER

2 CYLINDER

FUEL DOWN RADIAL CENTERED

3 1 RADIUS = 5.0027 +Z = 73.377

4 AT X = 0.00000 Y =0.00000

2 1 RADIUS = 5.3074 +Z = 73.577

-l

-1

0.00000

0.00000

0.00000

XC = 0.00000

3

XC = 0.00000

- FUEL UP

3 3 RADIUS

5 ATEX

RADIAL CENTER

= 5.0927

= 0.00000

... UNIT 5 ...

%ED

+Z = 73.177 -l = 0.00000 CENTERLINE IS AT

Y = 0.00000 5 = 11.677 IS UNIT NUMBER

-iS = 73.177 -Z = 0.00000 CENTERLINE IS AT

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

IC = 0.00000

IC = 0.000002 1 RADIUS = 5.3974
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0REGION
MEDIA BIAS GEOMETRY DESCRIPTION POE THOSE UNITS UTILIZED IN THIS PROBLEMNUN ID

. .. UNIT 6 . . .

BASKET BOTTOM PLATE HOLE

1 CYLINDER 3 1 RADIUS = 1.2700 +1 1.2688 -Z = 0.00080 CENTERLINE IS AT X = 0.00066 Y 0.00000

BASKET BOTTOM PLATE

1 CYLINDER 6 1 BA

HOLE NUMBER 6

HOLE NUMBER 7

HOLE NUMBER 8

HOLE NUMBER 8

HOLE NUMBER 10

HOLE NUMBER 1i

HOLE NUMBER 12

. .. UNIT 7 . . .

ADIUS = 16.847 +1 = 1.2698 -I 0.00000 CENTERLINE IS AT X 0.60060

AT X = 0.006000 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 6

AT X = 10.795 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 6

AT S = 5.3975 Y = 9.3487 Z = 0.00000 IS UNIT NUMBER 6

AT S = -5.3975 Y = 9.3487 Z = 8.06000 IS UNIT NUMBER 6

AT X = -10.798 Y = 0.06000 1 = 0.060080 IS UNIT NUMBER 6

AT S = -0.3878 Y = -9.3487 Z = 8.080080 IS UNIT NUMBER 6

AT X = 8.3978 Y = -9.3487 1 = 8.00008 IS UNIT NUMBER 6

Y = 0.00000

. .. UNIT 8 . . .

HEAT TRASFOSER BAR / ROD

1 CYLINDER 7 1 RADIUS = 0.31650 +Z = 73.177 -Z = 0.00000 CENTERLINE IS AT S = 0.00000 Y = 0.00000
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REGION
MEDIA BIAS GEOMETRY DESCRIPTION FOR TMOSE UNITS UTILIZED IN TMIS PROBLEM
MUM ID

. .. UNIT 9 . . .

BASRET FURL DOWN

1 CYLINDER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

3 1 RADIUS = 16.093

13 AT X = 0.00000

.4 AT X = 10.795

15 AT X = 4.9493

16 AT X = 4.6024

.7 AT X = 5.2354

.8 AT X = 8.3975

.9 AT XN 0.00000

20 AT X =-9.63300

+Z = 73.177

Y = 0.00000

Y = 0.00000

Y = 2.8575

Y = 3.3881

Y = 2.2917

Y = 9.3497

Y = 5.7150

Y = 5.6798

-Z = 0.00060 CENTERLINE IS AT N = 0.900000 Y = 0.00O000

Z = 9.90000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.80000 IS UNIT NUMBER 6

Z = 0.90000 IS UNIT NUMBER 8

Z = 0.008000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.009000 IS UNIT NUMBER 8

Z 0.00000 IS UNIT NUMBER 8

8MOLE NUMBER 21

MOLE NUMBER 22

MOLE NUMBER 23

MOLE NUMEER 24

MOLE NUMBER 25

MOLE NUMBER 26

MOLE NUMBER 27

MOLE NUMBER 20

MOLE NUMBER 29

MOLE NUMBER 30

MOLE NUMBER 31

MOLE MUMBER 32

MOLE NUMBER 33

MOLE NUMBER 34

MOLE NUMBER 35

MOLE NUMBER 36

MOLE NUMBER 37

2 CYLINDER 7

3 CYLINDER 3

AT X = 0.93300 Y = 5.6796 1 = 0.00000 IS UNIT NUMBER

AT X = -5.3975 Y = 9.3487

AT N = -4.9493 Y = 2.8575

AT N = -0.2354 Y = 2.2917

AT X = -4.6024 N = 3.3881

AT X = -10.798 Y = 6.00000

AT N = -4.9493 N = -2.8575

AT N = -4.6024 Y = -3.3981

AT N = -5.2254 N = -2.2917

AT N = -5.3975 Y = -9.3487

AT X = 0.00000 N = -5.7150

AT X = 0.93300 Y = -5.6798

AT X =-0.63300 Y = -5.6798

AT N = 9.3970 Y = -9.3487

AT N = 4.9493 N = -2.8575

AT N = 0.2304 Y =-2.2917

AT N = 4.0024 Y = -2.3881

0 RADIUS = 16.8609 +Z = 73.177

IRADIUS = 16.847 +Z = 73.177

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

I = 0.00000 05 UNIT NUMBER 8

S = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

1 = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 6

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 6

S = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

S = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 0

Z = 0.00000 IS UNIT NUMBER 0

-Z = 0.00000 CENTERLINE IS AT X = 0.00000

-Z = 0.00000 CENTERLINE IS AT N = 0.00000

N = 0.00000

Y = 0.00000
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MEDIA BIAS GEOMETRY DESCRIPTION POE THOSE UNITS UTILIZED IN THIS PROBLEM
BUM IDREGION

. .. UNIT 10 . . .

BASKET FUEL UP

1 CYLINDER

BOLE NUMBER 2

HOLE NUMBER

MOLE NUMBER

HOLE NUMBER 4

HOLE NUMBER 4

HOLE NUMBER 4

HOLE NUMBER 4

3 1 RADIUS = 16.193

49 AT X = 0.00000

39 AT X = 19.795

40 AT S = 4.9493

41 AT S = 4.6024

42 AT S = 5.2354

+Z = 73.177

Y = 0.00000

Y = 0.00000

Y = 2.8575

Y = 3.3881

Y = 2.2917

-Z =0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER S

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

O 0.00000 IS UNIT NUMBER 8

AT S = 5.3975 Y = 9.3487 0 = 0.00000 IS UNIT NUMBER

AT X = 0.00000 Y = 5.7150 Z = 5.00005 IS UNIT NUMBER

AT X =-0.63300 Y = 5.9708 Z = 0.00000 IS UNIT NUMBER

5

HOLE NUMBER 45

HOLE NUMBER 46

HOLE NUMBER 47

HOLE NUMBER 48

HOLE NUMBER 49

HOLE NUMBER 50

HOLE NUMBER 51

HOLE NUMBER 52

HOLE NUMBER 53

HOLE NUMBER 54

HOLE NUMBER 055

HOLE NUMBER 56

HOLE NUMBER 07

HOLE NUMBER 58

NOLE NUMBER 59

MOLE NUMBER 60

HOLE NUMBER 01

HOLE NUMBER 02

2 CYLINDER 7

3 CYLINDER 3

AT S = 0.63300

AT X = -8.3975

AT X = -4.9493

AT X = -5.2354

AT X = -4.6024

AT X = -10.790

AT S = -4.9492

AT X = -4.6024

AT S = -5.2354

AT S = -5.3975

AT S = 0.00000

AT X = 0.63300

AT S =-0.63300

AT X = 5.3975

AT X = 4.9493

AT X = 5.2354

AT S = 4.6024

IRADIUS = 16.669

1RADIUS = 16.847

Y = 5.6798

Y = 9.3487

V = 2.8575

V = 2.2917

V = 3.3881

Y = 0.00000

V = -2.8075

V = -3.3881

V = -2.2917

Y = -9.3487

V = -5.7150

V = -5.6798

V = -5.6798

Y = -9.3497

V = -2.8575

Y = -2.2917

Y = -3.3881

+Z = 73.177

+Z = 73.177

Z = 0.00000 IS UNIT NUMBER 8

O = 0.00000 IS UNIT NUMBER 5

O = 0.00000 IS UNIT NUMBER 8

O = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

O = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

O = 0.00000 IS UNIT NUMOBER 8

O = 0.00000 IS UNIT NUMBER S

O = 0.00000 IS UNIT NUMBER 8

O = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

O = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 8

O = 0.00000 IS UNIT NUMBER 8

O = 0.00000 IS UNIT NUMBER 8

-Z = 0.00000 CENTERLINE 00 AT S = 0.00000 V = 0.00000

-Z = 0.00000 CENTERLINE IS AT S = 0.00000 V = 0.00000
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MEDIA BIAS
HUM IDREGION

GEOMETRY DESCRIPTION FOR TNOSE UNITS UTILIZED IN THIS PROBLEM

. .. UNIT 11 .. .

CASK CAVITY

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

3 1 RADIUS = 16.986

63

64

65

66

67

68

60

76

71

72

73

74

AT XC = 0.006000

AT XC = 0.600000

AT IC = 0.600600

AT XC = 0.00000

AT XI= 0.00600

AT IC = 0.600600

AT IC = 0.100600

AT IC = 0.00000

AT IC = 0.060000

AT IC = 0.600000

AT IC = 0.600000

AT XC = 0.006000

+1 = 446.68

Y = 0.00000

Y = 0.00000

Y = 6.060000

Y = E.60606

Y = 0.00000

Y = 0.00000

Y = 0.060000

Y = 0.00066

Y = 0.00000

Y = 0.00000

Y = 0.O600OO

Y = 0.00600

-z

z

z

z

z

z

z

z

I

z

z

z

0.06000 CENTERLINE IS AT IC = 0.00000

1.000006-04 10 UNIT NUMBER 7

1.2706 00 UNIT NUMBER 16

Y = 0.60000

= 74.448

= 75.717

= 146.89

= 100.16

= 2231.14

= 234.61

= 297.79

= 209.06

= 372.24

= 173.61

IS UNIT NUMBER

IS UNIT NUMBER

TO 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

I0

7

i0

... UNIT 12

CASE SHIELD RADIAL CONFIGURATION

1 CYLINDER 3 1 RADIUS = 16.086

HOLE NUMBER 70 AT X = 0.006000

2 CYLINDER 8 1 RADIUS = 18.916

3 CYLINDER 0 1 RADIUS = 33.465

4 CYLINDER 8 1 RADIUS = 36.519

0 CYLINDER 0 1 RADIUS =49.219

6 CYLINDER 8 1 RADIUS = 49.818

NAC International

+Z = 446.68

Y = 0.00600

+Z = 446.60

+Z = 446.688

+Z = 446.68

+1 = 446.68

+1 = 446.66

-Z = 0.00060

Z = 0.00000

-I = 0.006000

-I = 0.600060

-Z = 0.00000

-Z = 0.00000

-Z = 0.600000

XC = 0.006000

ii

IC = 0.060000

IC = 0.00000

IC = 0.00000

IC = 0.600000

IC = 6.060000

Y = 0.00000

Y

Y

Y

Y

Y

= 0.60000

= 0.00000

= 0.00000

= 0.00000

= 0.600600
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REGION
MEDIA BIAS
NUN ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PRDBLEM

... UNIT 13 ...

LWT LID

1 CYLINDER

2 CYLINDER

3 CYLINDER

9

9

1

1

1

1

1

1

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

36.519

49.818

40. 818

26.353

36.819

49.618

+Z = 28.976 -Z = 0.59940

+Z = 28.575 -Z = 0.59940

+Z = 28.575 -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

X = 0.01000

X = 0.00000

X = 0.100100

X = 0.00000

X = 0.100100

X = 0.08000

X = 0.00000

LET BOTTOM HELDMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

4Z = 16.110 -Z = 8.8900

+Z = 26.071 -Z = 0.01000

+Z = 26.071 -I = 0.001000

+Z = 26.670 -Z = 0.10000

y = 0.10000

y = 0.0000O

Y =0.0000O

Y = 0.00100

Y = 0.00100

Y = 0.00000

Y = 0.00000

Y = 0.100000

8 1 RADIUS = 49.818

... UNIT 10

LET CASK

1 CYLINDER

HOLE NUMBER

HOLE NUMB8ER

HOLE NUMBER

9

70

77

78

RADIUS =

AT X =

AT S =

AT X =

49.818

0.O0100

0.0100O

0.00000

+Z =

y =

Y =

001.93

0.00000

0. 00000

-Z = 0.100000 CENTERLINE IS AT S = 0.010000

Z = 0.100100

Z = 20.670

Z = 473.30

IS UNIT NUMBER 14

IS UNIT NUMBER 12

IS UNIT NUMBER 13
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MEDIA BIAS
HUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

************** GLOBAL ***************
. .. UNIT 16 . . .

FINITE CASK ARRAY B CASKS

I CUBOID 3I

MOLE NUMBER 76

HOLE NUMBER BE

HOLE HUMEER El

HOLE NUMBER El

HOLE NUMBER El

HOLE NUMBER 84

HOLE NUMBER BE

HOLE NUMBER B6

.5 = 199.27

AT X = 6.08000

AT X = 99.637

AT X = 49.E18

AT X = -49.818

AT X = -99.637

AT S = -49.81B

AT X = 49.818

AT X = 149.4B

-x = -149.46 +eY = 136.11 -Y = -136.11 .5 = 501.93 -Z = 0.00600

Y = 0.08080 0 = 0.BE000 IS UNIT NUMBER 1B

Y = 000000 Z SE0000 IS UNIT NUMBER 15

Y = 86.288 Z = 0S00000 IS UNIT NUMBER 15

Y = 86.288 Z = 9B0B00S IS UNIT NUMBER lB

Y = 0.50000 Z = 0.50050 IS UNIT NUMBER lB

Y = -66.288 Z = 0OBSESS IS UNIT NUMBER 15

Y = -86.288 Z = 0.05000 IS UNIT NUMBER 15

Y = -86.288 Z = 0.05000 IS UNIT NUMBER 15
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VOLUMES FOR TEOSE UNITE UTILIZED IN

UNIT REGION

1 1
2

4

7
8
9
10
11
12
13
14
15
16

2 1
2
3
4
5
6
7
8

3 1

4 1

8 1

2

70 1

3

10 1
2

3
4
5
6

13 1
2
2

14 1
2

4

15 1

16 1

GEOMETRY
REGION

1

12
13
14
15
16

17
18
19
20
21
122
23
24

25

26

27

28

29

30

31

322

233
34

35

36
37

38

39

40

41

42

433
344
45

46
47
48

49

40
51
52

53

544

VOLUME

1.69451E+03 CM**3

3.654980+05 CM**3
7.426120+05 CM**3
3.771050E+01 CM**3
4.568620+02 CM**3
4.254420+01 CM**3
8.620830+01 CM**3
4.371390+01 CM**3
5.251530+02 CM**3
4.854220+01 CM**3
9.825510+01 CM**3
4.971220+01 CM**3

5.934440+02 CM**3
5.454050+01 CM**3
1.10252E+02 CM**3
5.55391E+01 CM**3

3.965860+61 CM**3

3.47606E+00 CM**'3
1.06925E+01 1M*3
4.037620+00 CM*3
1.22908E+01 CM**3
4.59916E+00 CM**3

1.38891E+01 CM**3

5.15671E+00 CM**3

1.793370-01 CM**3

1.766790+03 CM**3

7.348150+02 CM**3

1.766790+03 CM**3

7.348150+03 CM**3

6.434170+00 CM**3

1.087130+03 CM**3

2.302890+01 CM**3

1.298290+04 CM**3
3.597510+03 CM**3

1.369940+03 CM**3

1.258290+04 CM**3
3.597510+03 CM**3

1.369940+03 CM**3

6.634210+03 CM**3

0.000000+06 CM*+3
5.091900+04 CM**3

1.069700+06 CM**3

2.999660+09 CM**3
1.128010+06 CM**3
8.330190+04 CM**3

1.17210E050 CM"*3
1.00916E050 CM**3
4.673920.03 CM**3

TNIS PROBLEM

CUMULATIVE
VOLUME

1.694510+03 CM**3
1.731050+93 CM**3
1.895310+03 CM**3
1.843030+03 UM**3
2.299890+03 QM**3
2.342430+03 CM**3
2.428690+53 CM**3
2.472410+93 CM**3
2.997560+03 CM**3
3.048100+03 CM**3
3.144360+03 CM**3
3.194070+03 CM**3
3.787510+03 CM**3
3.842050+03 CM**3
3.952310+03 CM**3
4.007800+03 CM**3

3.965860+01 CM**3
4.313470+01 a4**3
5.382720+01 CM**3
5.786480+01 CM'*3
7.015570+01 CM**3
7.475480+01 CM*3
8.864390+01 CM**3
9.385060E+01 CM**3

4.195630+03 CM**3

5.962420+03 CM**3
6.687230+03 C14**3

5.962420+03 CI4**3
6.697230+03 CM**3

6.434170+00 CM**3

1.132160+53 CM**3

2.302890+01 CM**3

6.027810+04 CM4**3
6.387580+04 CM**3
6.524550+04 CM**3

6.027810+04 CM**3
6.387560+04 CM**3
8.524550+04 CM**3

4.049000+00 CM**3

4.049000+00 CM**3
5.018590+55 CM**3
1.571520+98 CM**3
1.87148E0.9 CM**3
3.399500+58 CM**3
3.482860+56 CM**3

1.172100+08 CM**3
2.181260+05 CM**3
2.227990+05 CM*3

1.682450+04 CM**3
1.992290+00 CM**3
2.032730+05 CM**3
2.079460.05 CM**3

3.913550+06 CM**3

4.76477E+07 CM**3

TOTAL VOLUME

5.893540+05 CM**3
1.227940+04 CM**3
2.495180+04 CM**3
1.267240+04 CM**3
1.535060+05 CM**3
5.425480+04 CM**3
2.898280+04 CM**3
1.468790+04 CM**3
1.784820+05 CM**3
1.631502+04 CM**3
3.301370+04 CM**3
1.870330+04 CM**3
1.993970+95 CM**3
1.832560+04 CM**3
3.704480+04 CM**3
1.868110+04 CM*3

2.685060+04 CM**3
2.335910+03 CM**3
7.105300+03 CM**3
2.713280+03 CMN*3
8.289430+03 CM**3
3.090640+03 CM**3
9.333480+93 CM**3
3.465310+03 CM**3

1.66245E+04
9.26041E+04
9. 404 3 90+04
4.673530+03

2.421800+00

1.63393E+07

UNIT USES REGION

1 336 1

3

6

7

19
11

12
13
14
15
16

2 672 1
2

CM**3
CM**3
CM**3
CM**3

CM**3

CM**3

MIXTURE

3
2
1

2
1
2

3

336 13 6.02571E+01 CM**3
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4 168 1

1 168 1
2

6 336 1

7 48 1

8 864 1

9 24 1

10 24 1

1I 8 1

12 8 1

13 8 1

2.968212.01 CM**2
1.234492+05 CM4*3

2.96821E+05 CW**3
1.234492-+-I CM**3

2.16188E-.03 CM**3

1.21802E+64 CM**3

1.98971E+04 CM**3

3.1315912+01 C1**3
8.634822+04 CM**3
3.287812+04 CM**3

3.11191E+05 CN**3
8.63402E+04 CW**3
3.28781E+64 CN**3

1.307372+04 CM**3

0.6008020+00 CMW*3
7.713522+01 CM**3
8.55759E+16 CM**3
2.31973E+06 CM**3
1.222412.07 CM**3
6.664362+05 CN**3

9.376812+05 CM**3
8.073262+65 CM4**3
3.738812+64 CM**3

14 8 1 5 1.329962.05 CMW*3
2 8 7.408322+05 CMt*3
3 9 7.52351E+05 CM**3
4 8 3.738832+04 CMN*3

11 8 1 9 1.937802+01 CM4**3

16 1 1 3 1.63393E+07 CM**3

TOTAL MIXTURE VOLUMES0
MIXTURE TOTAL VOLUME

1 1.23993E+05 CM**3
2 3.82438E+05 CM**3
3 1.88273E+07 CM**3
5 8.690592+06 CM**3
6 0.218202+04 CN**3
7 1.925772+01 CM4**3
8 1.194802+06 CH*3
9 1.37838E+07 CM4**3

MASS (0)
2.002312+05
1.033302+06
1.882302+07
9.808602+07
4.13282E+05
1.203442+01
4.43108E+07
1.37834E+03

*** ~BIASING INFORMATION**

** A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS I1'5.**

..... 0 lO'S WERE USED IN REND-V BEFORE TRACKING ....

..... 0.01267 MINOUTES WERE USED FROCESSING DATA . ....

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 2.602202-03

START TYPE 8 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
.2= 1.68500E+01 -E=-1.68500E+0l +Y=-1.68500E+01 -Y= 1.685002+01 .Z= 4.733502+02 -Z= 2.66700E+01

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURHNED OFF

8.11100 MINUTES WERE REQUIRED FOR STARTIHG. TOTAL ELAFSED TIME IS 0.11733 MINUTES.
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GENERATION ELAPSED TINE AVERAGE AVG 6-EFF MATRIX MATRIX K-EFF

GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION
KENO MESSAGE NUMBER KS-i3l WARNING ... ONLY 061 INDEPENDENT FISSION POINTS MERE GENERATED

1 8.58773E-01 1.46333E-01 1.00000E+00 0.000006+00 0.OOSOOE+00 0.00000E+00
2 9.33771E-01 1.60333E-01 l.OOOOOE+00 0.OOOOOE+00 o.oooooE+oo 0.0OOOOE+00

KENO MESSAGE NUMBER KS-132 WARNING.... ONLY 057 INDEPENDENT FISSION POINTS WEEE GENERATED
3 8.63486E-01 1.93000K-I1 8.63486E-01 0.OOOOOE+00 0.00000E+00 0.OOOOOE+00
4 8.78581E-01 2.160000K-Si 8.71034E-01 7.54768E-03 0.OOOOOK+00 0.00000E+00
5 9.04679E-01 2.39833E-01 8.82249E-01 1.20320E-02 0.000006+00 0.000006+00
6 9.240096-01 2.62667E-Ol 8.92839E-01 1.35843E-02 0.00000E+00 0.OOOOOE+00
7 9.1714S6-01 2.84667E-01 0.97700E-01 l.15910E-02 0.OOOOOE+00 0.000006+00
8 9.05527E-01 3.08500E-01 8.99005E-01 9.55350E-03 0.00000E+00 0.OOOOOE+00
9 9.230566-01 3.321676-01 9.024416-01 8.774836-03 0.OOOOOE+00 0.000006+00

10 9.216926-01 3.56000E-01 9.04847E-01 7.971166-03 0.00Q0006+00 0.00000E+00
11 9.00007E-01 3.79033E-01 9.043096-01 7.05044E-03 "0.000006+00 0.OOOOOE+00
12 8.57565E-01 4.04500E-01 8.096356-01 7.849069-03 0.00000E+00 0.00000E+00
13 8.57721E-01 4.28333E-01 8.990246-01 8.058126-03 0.OOOOOE+00 0.OOOOOE+00
14 9.43923E-01 4.511676-01 8.00833E-01 8.37718E-03 0.000006+00 0.000006+00
15 0.098376-01 4.74167E-01 9.00602E-01 7.744226-03 0.005006E+00 0.00000E+00
16 9.19908E-01 4.97000E-01 9.01981E-01 7.301166-03 0.000006+00 0.OOOOOE+00
17 9.33007E-01 5.216676-01 9.04110E-01 7.12246E-03 0.OOSOOE+00 0.000006+00
10 8.70579E-01 5.446676-01 9.02014E-01 6.98426E-03 0.005006E+00 0.000006+00
19 9.15282E-01 5.68333E-01 9.027946-01 6.606836-03 0.00000E+00 0.OOOOOE+00
20 8.77815E-01 5.93167E-01 0.014076-01 6.381696-03 0.OOOOSE+00 0.OSOOOE+00
21 9.269086-01 6.160006-01 0.027496-01 6.183896-03 0.OOOOOE+00 0.OOOOOE+00
22 8.70347E-Si 6.41667E-01 9.019796-01 5.982106-03 0.OOSOOE+00 0.00000E+00
23 8.13308K-Si 6.65500E-01 0.021406-01 5.71770E-03 0.OOSOOE+00 0.000006+00
24 8.82892K-Si 6.801676-01 9.012606-01 8.821376-03 0.OOOOOE+00 0.000006+00
25 8.10070E-01 7.13000E-01 9.016406-01 5.28972E-03 0.000006+00 0.000006+00
26 8.56690E-01 7.378336-01 8.99774E-0l 5.399866-03 0.000006+00 0.00000E+00
27 8.645576-01 7.62500E-01 8.98366E-01 5.37672E-03 0.00000E+00 0.OOOOOE.00
28 9.22l62E-01 7.85333E-01 8.99281E-Ol 5.237536-03 0.OOOOOE+00 0.00000E+00
20 8.95370E-01 8.08167E-01 8.99136E-01 5.04190E-03 0.005006E+00 0.OOOOOE+00
30 8.96834E-01 8.33833E-01 8.990054E-01 4.85919E-03 0.000006+00 0.OOOSOE+00
31 8.81740E-01 8.57667E-01 8.984S7E-01 4.72650E-03 0.O00000E+00 0.OSOSOE+00
32 8.88292E-0l 8.81S00E-01 8.08118E-01 4.57879E-03 0.OOOOOE+00 0.OOOOOE+00
33 8.98466E-01 9.06167E-Ol 8.08129E-01 4.42863E-03 0.000006+00 0.OOOOOE+00
34 9.31577E-01 9.2900006-01 8.99175E-01 4.413566-03 0.OOSOOE+00 0.000006+00
35 8.80767E-01 9.52833E-0l 8.98617E-01 4.31304E-03 0.00000E+00 0.00000E+00
36 9.2l118E-01 9.76667E-01 8.99278W-Si 4.237146-03 0.000006+00 0.SOSOOR+00
37 8.52259E-0l i.00050E+00 8.97935E-01 4.320076-03 0.OOOOSE+00 0.000006+00
38 0.69525E-01 i.02433E+00 8.971466-Il 4.27953E-03 0.000006+00 0.00000E+00
39 9.03040E-01 l.04817E+00 8.973096-01 4.165306-03 0.OOOO0E+00 0.00000E+0S
40 8.81602E-01 1.07183E+S0 8.968926-01 4.07522E-03 0.000006+00 0.00000E+00
41 8.623746-01 1.09667E.S0 8.96007E-01 4.06682E-03 0.00000E+00 0.000006+00
42 9.02090E-0i 1.12133E+00 8.961596-01 3.96677E-03: 0.00000E+00 0.000006+00
43 8.04108K-Si 1.14517E+00 8.96110E-01 3.069116-03 0.000006+00 0.SOOOOE+00
44 9.02857E-01 1.169006+00 8.96272E-01 3.779286-03 0.000006+00 0.0O0OOE+00
45 9.401086-01 1.19083E+00 8.97291E-01 3.028076-03 0.OOOOOE+00 0.000006+00
46 8.795576-01 1.214676+00 8.060868-01 3.762496-03 0.000606E+00 0.OOOSSE+00
47 9.171706-01 1.238506+00 8.973396-01 3.705446-03 0.800006E+00 0.000006+00
40 9.172626-02 1.262336+00 8.077726-03 3.649706-03 0.000006+00 0.O000006+00

49 9.120766-01 1.206176+00 0.900936-01 3.085716-03 0.000006+00 0.OOOSOE+00
80 8.997706-01 1.310036+00 8.981286-01 3.010396-03 0.000006+00 0.OOOOOE+000
01 8.662636-01 1.334676+00 0.974786-01 3.498066-03 0.000006+00 0.000006+00
92 8.753196-01 1.359336+00 8.970396-01 3.45080E-03 0.00000E+00 0.000006+00
53 8.807596-01 1.363176+00 8.967166-01 3.403336-03 0.000006+00 0.000006+00
04 8.675706-01 1.407036+00 8.961056E-01 3.383986-03 0.OOOO0E+00 0.000006+00
05 9.519586-01 1.432906+00 0.972086-01 3.482506-03 0.000006+00 0.000006+00
SO 9.092106-01 1.455506+00 8.974306-01 3.424626-03 0.000006+00 0.000006+00
57 9.079986-01 1.479336+00 8.976236-01 3.367206E-03 0.000006+00 0.000006+00
58 0.732046-01 1.504006+00 8.97186K-0i 3.330216-03 0.000006+00 0.000006+00
59 9.103706-01 1.527836+00 8.97418K-Si 3.284346-03 0.000006+00 0.000006+00
80 0.020006-01 1.051506+00 8.973256-01 3.228576-03 0.000006+00 0.000006+00
61 0.897766-01 1.576336+00 8.97107E-01 3.175966-03 0.000006+00 0.000006+00
02 8.550166-01 1.001006+00 8.96509K-Cl 3.107476-03 0.000006+00 0.000006+00
63 9.325006-01 1.623006+00 8.970996-01 3.190666-03 0.000006+00 0.000006+00
64 9.250666-01 1.64583E+00 8.975516-01 3.170786-03 0.000006+00 0.000006+00
65 8.770706-01 1.670506+00 8.072266-01 3.145736-03 0.OOSOOE+00 0.000006+00
66 9.090816-01 1.69433E+00 8.074236-01 3.102506-03 0.000506E+00 0.000006+00
67 8.769926-01 1.718176+00 8.071006-01 3.070526-03 0.OOSOOE+00 0.000006+00
68 9.217830-01 1.741006+00 0.074836-01 3.046670-02 0.000006+00 0.000006+00
60 9.054536-01 1.764036+00 8.976026-01 3.003216-03 0.00000E+00 0.000000+00
70 0.244806-01 1.70783E+00 8.070076-01 2.985006-03 0.000006+00 0.000006.00
71 8.63590K-Si 1.812500E00 8.9749886-01 2.983396-03 0.000006+00 0.000006+00
72 9.379036-01 1.83533E+00 0.000776-01 2.99680E-03 0.000006+00 0.000006+00
73 8.799896-01 1.850176+00 8.078226-01 2.96525E-03 0.000006+00 0.00000E.00
74 8.831236-01 1.803006+00 8.076186-01 2.030900E-03 0.000006+00 0.000006+00
75 9.153896-01 1.006836+00 8.970616-01 2.000706-03 0.000006+00 0.000006+00
76 8.740266-01 1.932336+00 8.9750E0-02 2.870126-03 0.000006+00 0.000006+00
77 8.804426-01 1.055336+00 8.073226-01 2.840636-03 0.000006+00 0.000006+00
70 8.806276-01 1.978176+00 8.971026-01 2.810476-03 0.00000E+00 0.000006+00
70 9.122116-01 2.002006+00 8.972086-01 2.78952E-03 0.000006+00 0.000006+00
80 8.448026-01 2.026676+00 8.966256-01 2.834596-03 0.000006+00 0.000006+00
01 8.980266-01 2.050506+00 8.966536-01 2.700062-03 0.00000E+00 0.000006+00
62 8.727236-01 2.074336+00 0.063046-01 2.770006-03 0.O000006+00 0.O00000E+00
83 8.837826-01 2.007176+00 8.961906-01 2.740416-03 0.000006+00 0.000006+00
84 8.995136-01 2.521836+00 8.962306-01 2.71S97E-03 0.OOSOOE+00 0.000000+00
85 9.247916-01 2.145676+00 8.965836-01 2.705016-03 0.000006+00 0.000006+00
86 8.741086-01 2.168506+00 8.063166-01 2.605086-03 0.000006+00 0.000006+00
07 9.230026-01 2.292330+00 8.96630E-01 2.672696-03 0.000006+00 0.000006+00
88 9.005436-01 2.217176+00 8.967675-01 2.641826-03 0.000006+00 0.00000E+00
89 8.822766-01 2.240836+00 8.065106-01 2.616526-03 0.000006+00 0.000006+00
90 8.567006-01 2.264676+00 8.060586-01 2.62S696-03 0.00000E+00 0.000006+00
91 8.004666-01 2.208506+00 0.960976-01 2.096316-03 0.000006+00 0.000006+00
92 0.608776-01 2.31317E+0S 0.057726-01 2.587746-03 0.000006+00 0.000006+00
93 8.740856-01 2.337006+00 0.955346-01 2.070226-03 0.000006+00 0.000006+00
94 9.218300-01 2.360836+00 8.958206-01 2.55815E-03 0.000006+00 0.000006+00
95 9.10253E-01 2.383676+00 8.959756-01 2.535256-03 0.000006+00 0.000006+00
96 9.00694E-01 2.407506+00 8.960256-01 2.508636-03 0.000006+00 0.000006+00
97 9.26241E-01 2.431336+00 0.963436-01 2.502306-03 0.000000+00 0.000006+00
00 0.86651E-01 2.445476+00 8.962426-01 2.470246-03 0.000006+00 0.000006+00
00 0.900076-02 2.478036+00 0.062726-01 2.452736-03 0.00O0006+00 0.000006+00

100 9.44858E-01 2.501036+00 8.96767E-01 2.477686-03 0.000006+00 0.000006+00
101 8.978236-01 2.525506÷00 8.967786-01 2.452556-03 0.000006+00 0.000006+00
102 9.160106-00 2.548506+00 8.969706-01 2.430551-03 0.000006+00 0.000006+00 0
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9.08980E-61
8. 86222E-61
9.21146E-61
8.86269E-61
0.49570E-61
8.80226E-61
8.79681E-61
8.005030-61
9.241280-61
0.047220-61
8.957470-61
8.68503E-01
9.27685E-61
8.80557E-01
8.99169E-01
9.34573E-61
0.184610-61
8.646060-01
0.13743E-61
9.13687E-01
8.717060-01
8.733710-61
8.617440-61
8.87808E-01
8.464426-01
8.63348E-61
08.3674E-01
0.6098366-01
8.060240-01
8.986816-01
8.8806086-01
9.165626-01
8.813588E-01
8.088469E-01
8.84 176E-01
0.68892E-01
9.072850-01
8.796840-01
8.87105E-01
8.94 803E-01
9.08305E-61
8.555446-00
8.852866-60
8.92547E-61
8.52651E-61
9.243930-01
0.03056E-61
9.161300-01
9. 00824E-61
8.06596E-01
8.982416-61
0.128440-01
9.37176E-01
9.42169E-01
8.011916-01
0.0895660-01
8.058846-01
8.98953E-01
8.961010-01
8.836210-01
0.162100-01
8.58566E-01
9.216760-01
8.957430-01
8.88705E-01
8.832260-01
8.784920-01
8.049480-01
8.819456-61
9.16233E-01
0.23 181E-01
9.227400-01
0.16878E-01
9.171496-61
8.88689E-61
8.99471E-61
9.09166E-61
8.359806-61
8.69753E-61
9.10969E-61
8.91836E-01
9.17951-601
8.09231E-01
8.84331E-01
0.167420-01
8.71679E-01
8.087020-01
8.062946-01
8.502560E-01
8.84561E-01
0.31880E-01
8.75438E-01
9.276130-01
8.86960E-01
8.78513E-01
8.43070E-61
8.93770E-01
8.99111E-61
0.199396-01
0.3 0312E-61
8.906820-61
8.332780-61
8.946636-01
8.933160-01
9.06 016E-01
9.00802E-01
9.42164E-01
8.75255E-01

2.57233E0.06
2.596600+06
2.610836+06
2.642836+06
2.66680E.00
2.606336.00
2.713176+06
2.736176+06
2.760006+00
2.78367E006
2.808500E+00
2.832336.00
2.80600E+06
2.87060E006
2.902670+06
2.026676+00
2.048806+06
2.072330+06
2.09617E006
3.101836+00
3.042836+06
3.06750E0606
3.601336+00
3.114176+06
3.139606+00
3.163676+00
3.188336+06
3.212170+00
3.236600+06
3.259836+06
3.28350E+00
3.308336+00
3.332606E+00
3.300836.00
3.370676+00
3.40350E+00
3.428176+08
3.452606E+00
3.475836+00
3.498676+08
3.621606+00
3.04033E+00
3.068336+00
3.002006+00
3.61683E060
3.646506.00
3.660336.00
3.688176.00
3.712006E60
3.734836E+0
3.757676E60
3.781506.00
3.804560E+600
3.82817E+00
3.603006+00
3.875836+00
3 .899676+00
3.023606+60
3.047170+00
3.971000+06
3.00083E+00
4.01950E006
4.64333E006
4.605330+00
4.006060E+66
4.113836+06
4.137676+00
4.161566+00
4.180176+06
4.268176+00
4.23283E+00
4.20483E+00
4.270506+00
4.36333E+00
4.32617E+00
4.350666+00
4.373836+00
4.308506+00
4.42233E+00
4.447600E00
4.47083E+60
4.405506+60
4.619336+00
4.042336E+00
4.067606+00
4.501676E60
4.61550E060
4.639330.00
4 .662176.00
4.685000E+00
4.70893E006
4.73450E000
4.70733E006
4.781170+00
4.805060E+00
4.831560E00
4.806330+00
4.07917E+00
4.002066.00
4.024830+00
4.040676+00
4.975336+60
4.0999606+600
5.022606E60
0.04667E+600
5.068506.00
0.00250E060
5.118600E00

8.97689E-01
8 .969830-01
8.072170-01
0.071120-01
8.076120-01
8.97448E-01
8.972826-01
8.072100-00
8.974666-01
8.970320-01
8.97016E-01
8.97207E-01
8.070210-01
8.973720-01
8.073870-01
8.07708E-01
8.078850-01
8.076303-61
8.077306-01
8.078720-01
8.076066-01
8.974070-61
8.071660-01
8.070916-61
8.066866-61
8.064216-01
8.060840-61
8.061026-01
8.061900-01
8.96205E-61
8.96143E-01
8.062086-01
8.061856-01
8.961286-61
8.060306-01
8.061346-01
8.062106-01
8.060956-01
8.060316-01
8.960322-01
6.06100E-01
8.90833E-01
0.907406-01
8.007276-01
8.95430E-01
8.95629E-01
8.056786-00
8.058176-01
8.059116-01
8.95916E-0 1
8.809316-01
8.96041E-01
8.063696-01
8.066076-01
8.065726-01
0.066020-61
8.966476-01
8.066616-01
8.96608E-01
8.060730-01
8.066950-01
8.96409E-01
8.066160E-01
8.966000-01
8.065576-61
8.964770-01
8.96369E-01
8.963610-01
0.962750-01
8.963070-01
8.960340-01
8.066676-01
8.067400-01
8.96 866E-01
8.06810E-01
8.068340-01
8.96 904E-01
8 .960626-01
8.964126-01
8.06443E-01
8.064180-01
8.960360-01
8.06551E-03
8.064846-01
8.960940-61
0.004606-01
0.962006-61
8.062586-61
8.960363-01
8.960026-61
8.06100E-01
8.960526-01
8.962450-01
8.96 1970-01
8.96 107E-01
8.908410-01
8.008300-01
8.008470-01
8.005968E-01
8.06140E-01
8.961120-01
8.95801E-00
8.957030-01
8.95781E-01
8.058310-01
8.958000-61
8.960700-61
8.00079E-01

2.414210-03
2.302800-03
2.381040-63
2.366380-03
2.390560-03
2.373500-03
2.307160-63
2.336080-63
2.327680-03
2.307360-03
2.286540-03
2.280700-63
2.270870-03
2.260720-03
2.241030-03
2.244640-03
2.233436-03
2.231320-03
2.216600-03
2.202110-03
2.19452E-03
2,180540-03
2.187000-03
2.170666-03
2.191010-03
2.180666-03
2.108210-03
2.183626-03
2.166620-63
2.140940-03
2.13437E-03
2.123796-03
2.110756-03
2.095736-03
2.082036-03
2.068826-03
2.6055286-03
2.043846-63
2.63012E-03
2.015086-03
2.003136-63
2.009306-03
1.906646-03
1.982856-03
0.901426-03
1.087650-03
0.974730-03
1.06621E-03
0.055230-03
0.942150-03
0.929316-03
1.91969E-03
0.925060-03
0.936450-03
0.024230-03
1.913800-03
1.90128E-03
0.88027E-03
1.87735E-03
1.867030-03
1.850890-03
1.663300-03
1.057986-03
1.846630-03
1.83602E-03
1.82670E-03
1.810920-03
1.868080-03
1.799370-03
1.790640-03
1.78703E-03
1.78314E-03
1 .774710-03
1.768370-63
1.75886E-03
1.74 800E-03
1.74039E-63
1.76409E-03
1.760800-03
1.701066-03
1.74104E-03
1.738986-03
1.726636-03
1.71841E-03
1.702600-03
1.708626-03
1.711366-03
1.702246-03
1.70440E-03
1.696586-03
1.60609E-03
1.692686-03
1.60170E-03
1.683736-03
1.677036-03
1.690016-03
1.68145E-03
1.673016-03
0.668980-03
1.669470-03
1.66137E-03
1.68213E-03
1.673800-03
1.665670-03
1.658270-03
1.600390-03
1.607060-03
1.65261E-03

6.000000+00
0.000006+00
0.600000E+00
0.000006+00
6.000000+00
6.000006+00
6.000000+00
0.000000+00
0.000000+60
6.000006+00
0.000000+00
0.000006+00
6.060006E+60
0.000066+00
0.600000E+00
0.06006E+60
0.00000E+00
0.000006+00
0.000000+00
6.006000E+00
6.00000E+00
0.000060E+00
0.00000E+00
0.000060+00
0.00000E+00
0.006000E+00
0.006000E+00
0.000600E+06
0.000000+00
0.000060E+00
0 .060000E+00
0.000000+00
0 .000006+00
0.000000+00
0.000000+06
0.000000+00
0.600000E+00
0.600000E+00
0.000006+00
0.000000+00
0.00000E+00
0.000600E+00
0.6006000+00
0.000000+00
0.00000E+00
0.000000+00
0.000600E+00
0.000006+00
0,000000+00
0 .00000E+00
0.000000+00
0.006000E+00
0 .000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0 .00000E+00
0.000000+00
0.006000E+00
0.000000+00
0.000006+00
0.000000+00
0.060000E+00
0.000000+00
0.060000E+00
0.000000+00
0.000006+00
0.000000+00
0.000000+00
0,000000+00
0.000600E+00
0.600000E+00
0.000000+00
0.00000E+00
0.000000+00
0.000600E+00
0.000006,00
0.600000E+00
0.000006+00
0.000006+00
0.000000+00
0.000000+00
0.000000+00
0. 000600+00
6.000000+00
0. 00000E+00
0 .00000E+00
0.000000+00
0 .00000E+00
6.000000+00
6.000000+00
0.000000+00
0.000000+00
6.000000+00
0.000000+00
0.000000+00
0.000006+00
0.000000+00
0.000006.00
0.000000+00
0.000000.00
0.000006+00
0.000006.00
0.000000+00
0.,000000E+00

0.00O000E+00
0.0600060E+0
0.006000E+00
6.066006+00
0.000006+00
0.060000E+06
0.000000+00
0.000006+06
0.000006+00
0.000006+00
6.000006+00
0.00060E+00
0.006000E+00
0.000000.00
6.000000+00
6.060000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000006+00
0 .000000+00
0.000000+00
0 .000060E+00
0 .000000+00
0.600000E+00
0.000060E+600

0 .000000+00
0.000000+00
0.000006+00
0.000006+00
0.000000+00
0.000006+00
0.006006E+00
0. 00000E+00
6.000000+00
0.000000+00
0. 00000E+00
0. 000000+00
0. 000006+00
0.000600E+00
0.000000+00
0. 00000E+00
0.00000E+00
0.000000+00
0.600000E+00
0.000000+00
0.000006+00
0.000000+00
0.000000+00
0.6006060+00
0.000006+00
0.000000+00
0.600000E+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+06
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000000+00
0.000000+00
0,000000+00
0.000000+00
0.00000E+00
0 .000000+00
0.000000+O0
0.000000+00
0.000600E+00
0.000000+00
0.000006+00
0.00000E+00
0.000000+00
0.000006+00
0.600000E+00
0.000006+00
0.000000+00
0.000006+06
0.00000E+00
0.000006+00
0.000000+00
0.000006+00
0.060006E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0,000000+00
0.000000+600
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 000006+00
0.060000E+00
0.000000.00
0.00000E÷000
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211 8.896882-01 5.14183E,00 8.909496-01 1.644962-03 0.000006+00 0.00000E+00

212 8.90783E-01 5.164832+00 8.908246-01 1.637296-02 0.000006+00 0.000006+00
213 8.936936-01 5.188506,00 8.959132-01 1.639552-03 0.000006+00 0.000006+000
214 8.858676-01 5.21333E.00 8.967686-01 1.828366-03 0.00000E+00 0.000002+00
215 8.673626-01 0.236176+00 8.956300-01 1.62617E-03 0.000006+00 0.000086+00
216 8.889832-01 5.260006+00 8.906036-01 1.618896-83 0.000002+00 0.000096+00
217 9.229452-01 5.283832,00 8.957260-01 1.615996-03 0.000006+00 0.000006+00
218 9.436186-01 5.307500E.00 8.959480-01 1.623706-03 0.000006+00 0,000086+00
219 8.667426-01 5.331236+00 8.958146-01 1.621806-03 0.000002+00 0.000002+00
220 8.713696-91 5.355176+90 8.957616-01 1.61821E-91 9.00000E+00 0.009086.96
221 8.599602-01 5.379832+00 8.985202-01 1.621016-03 0.060006E+00 0.000002+00
222 9.121582-01 5.402836+00 8.995966-01 1.61640E-03 6.000006+00 0.000006+00
223 2.982542-91 0.426006+90 8.955942-01 1.608076-03 0.000006+00 0.000002+00
224 8.605856-01 5.450332+00 8.904360-01 1.60896E-03 0.000002+00 0.000006+00
225 0.745242-01 0.474176+00 9.953432-01 1.804082-03 0.000006+00 0.000006+00
226 9.148186-01 5.497006+00 8.954302-01 1.599260-03 0.000002+00 0.000006+00
227 9.317606-01 5.520830+00 8.995916-01 1.600316-03 0.000002+00 0.000002+00
228 8.657242-01 5.545000+00 8.904592-01 1.598686-03 0.000606E+00 0.000002+00
229 9.184082-01 5.5695002+00 8.995602-01 1.594852-03 0.000006+00 0.000002+00
230 9.060922-01 5.093172+00 8.996066-01 1.588616-03 0.800002E+00 0.000002+00
231 9.218202-01 5.6160002+00 8.957216-01 1.585692-03 0.000002+00 0.000002+00
232 8.935862-01 0.641672+00 8.907126-01 1.578812-03 0.000002+00 0.000006+00
233 9.109902-01 5.064502+00 8.957782-01 1.873356-03 0.000002+00 0.000002+00
234 9.128362-01 5.688332+00 8.908012-01 1.508202-03 0.000002+00 0.000002+00
230 9.131262-01 5.710332+00 8.909202-01 1.503292-03 0.000002+00 0.000002+00
236 9.205226-01 0.734172+00 8.980522-01 1.501732-03 0.000002+00 0.000002+00
237 8.873792-01 0.758832+00 8.900152-01 1.555512-03 0.800002E+00 0.000002+00
238 8.681872-01 5.783002+00 8.958972-01 1.553382-03 0.000002+00 0.000002+00
239 8.602176-01 5.809172+00 8.997462-01 1.554122-03 0.000002+00 0.000002+00
240 8.692482-01 0.832172+00 8.990302-01 1.051582-03 0.000002+00 0.000002+00
241 8.980122-01 0.855832+00 8.986472-01 1.045122-03 0.000002+00 0.000002+00
242 9.019142-01 0.878032+00 8.907152-01 1.940162-03 0.000002+00 0.000002+00
243 8.776266-01 0.901672+00 9.906402-01 1.535592-03 0.000002+00 0.000002+00
244 0.849616-01 5.925502+00 0.966962-01 1.529872-03 0.00•0002+00 0.000002+00
240 9.158862-01 5.949332+00 8.956792-01 1.925852-03 0.000002+00 0.000002+00
240 8.462282-01 9.974002+00 8.954772-01 1.033042-03 0.000002+00 0.000002+00
247 9.171792-01 5.997832+00 8.905852-01 1.929342-03 0.000002+00 0.000002+00
248 8.594012-01 6.021672+00 8.954182-01 1.930182-03 0.800002E+00 0.000002+00
249 8.958112-01 6.045332+00 8.904202-01 1.523982-03 0.000002+00 0.000002+00
250 0.921452-01 6.009172+00 8.904072-01 1.017802-03 0.000002+00 0.000002+00
201 9.481302-01 6.092002+00 8.996182-01 1.026532-03 0.000002+00 0.000002+00
202 8.780022-01 6.110832+00 8.950482-01 1.022032-03 0.000002+00 0.000002+00
253 9.356642-01 6.139672+00 8.957002-01 1.024362-03 0.000002+00 0.000002+00
204 8.934272-01 6.160336+00 8.956992-01 1.018322-03 0.000006+00 0.000002+00
255 8.968592-01 6.188172+00 8.957032-01 1.512312-03 0.000002+00 0.000002+00
250 9.012492-01 6.212006+00 8.957242-01 1.006512-03 0.000002+00 0.000002+00
257 9.243912-01 6.234832+00 8.558372-01 1.504792-03 0.800002E+00 0.000006+00
258 8.770102-01 6.287832+50 8.557632-01 1.500702-03 0.000002+00 0.000002+00
259 9.032172-01 6.280672+50 8.957822-01 1.490132-03 0.000002+00 0.000002+00
200 8.799332-01 6.300332+00 8.957302-01 1.490612-03 0.000002+00 0.000002+00
261 9.022002-01 0.330172+00 8.957552-01 1.485062-03 0.800002E+00 0.000002+00
282 8.807122-01 6.303836+00 8.956982-01 1.480462-03 0.000002+00 0.000002+00
283 9.171022-01 6.376832+00 8.957802-01 1.477072-03 0.000002+00 0.000006+00
284 8.631416-01 6.401502+00 8.956052-01 1.478692-03 0.000002+00 0.000002+00 •

265 8.984142-01 6.425332+00 8.956042-01 1.471062-03 0.000002+00 0.000002+00
266 9.002712-01 6.448172+00 8.956722-01 1.468582-03 0.000002+00 0.000002+000
267 8.707036-01 6.473832+00 8.950972-01 1.461972-03 0.000002+00 0.000002+00
268 0.233602-01 6.497672+00 8.905712-01 1.460206-03 0.000002+00 0.060006E+00
269 8.888126-01 6.823172+00 8.996752-01 1.454952-03 0.000002+00 0.000006+00
270 9.201176-01 6.546172+00 8.907662-01 1.402386-03 0.000006+00 0.000006+00
271 9.118852-01 6.070002+00 8.958262-01 1.448216-03 0.000006+00 0.000002+00
272 9.219932-01 6.093072+00 8.909236-01 1.446096-03 0.000006+00 0.000002+00
273 8.494012-01 6.6185002+00 8.957522-01 1.400932-03 0.000006+00 0.000002+00
274 8.900636-01 6.642172+00 8.957492-01 1.440092-03 0.000002+00 0.000002.00
275 8.664702-01 6.667002+00 8.900426-01 1.444272-03 0.000006+00 0.000006+00
276 8.659632-01 6.692672+00 8.950332-00 1.443062-03 0.000006+00 0.000006+00
277 8.870142-01 6.7155002+00 8.905032-01 1.438132-03 0.000000+00 0.000052+00
278 8.904696-01 6.739332+00 8.954856-61 1.433032-03 0.000002+00 0.000002+00
279 9.001772-01 6.763172+00 8.905206-01 1.428272-03 0.000002+00 0.000002+00
280 9.071492-01 6.787832+00 8.900612-01 1.423742-03 0.000002+00 0.000002+00
281 8.503202-01 6.811672+00 9.904176-01 1.425942-03 0.000002+00 0.000002+00
282 8.621072-01 6.0345066+00 8.902982-00 1.420802-03 0.000002+00 0.000002+00
283 9.010372-01 6.859176+00 8.953196-00 1.420876-03 0.000052+00 0.000002+00
284 8.770302-01 6.883506+00 8.902066-01 1.417222-03 0.000002+00 0.000006+00
280 8.608132-01 6.906836+00 8.951342-01 1.417442-03 0.000002+00 0.000002+00
286 8.6635002-01 6.9315006+00 8.980336-01 1.416072-03 0.000002+00 0.000006+00
287 8.763972-01 6.900332+00 8.949686-01 1.412612-03 0.000002+00 0.000006+00
288 8.821612-01 6.978176+00 8.949222-01 1.408382-03 0.000002+00 0.000002+00
289 8.657902-01 7.002006+00 8.948212-01 1.407132-03 0.000002+00 0.000002+00
290 9.379292-01 7.024032+00 8.949712-01 1.410202-03 0.000002+00 0.000002+00
291 9.292462-01 7.048676+00 8.958902-01 1.410312-03 0.000002+00 0.000002+00
292 9.104146-01 7.071502+00 8.901432-01 1.406432-03 0.000002+00 0.000002+00
293 8.828296-01 7.090332+00 8.901002-01 1.402222-03 0.000002+00 0.000002+00
294 8.632606-01 7.121002+00 8.949912-01 1.401662-03 0.060002E+00 0.000002+00
299 9.200066-01 7.143832+00 8.950792-01 1.399606-03 0.000002+00 0.000006+00
296 9.412616-01 7.166830+00 8.952366-01 1.403656-03 0.000006+00 0.000006+00
297 8.840946-01 7.191506+00 8.902002-01 1.399356-03 0.000002+00 0.000506E+00
298 9.174306-01 7.210332+00 8.952756-01 1.396636-03 0.000006+00 0.000502+00
299 0.839922-01 7.239176+00 8.902376-01 1.392446-03 0.000006+00 0.000006+00
300 8.893066-01 7.262000+00 8.952176-01 1.387906-03 0.000006+06 0.000002+00
301 9.068656-01 7.286672+00 8.902562-01 1.383802-03 5.000002+00 0.000006+00
302 9.437626-01 7.310502+00 8.954172-01 1.388622-03 0.000006+00 0.000006+00
303 9.180396-01 7.334336+00 8.554936-01 1.386046-03 9.000002+00 0.000002+00
304 8.984792-01 7.307172+00 8.905026-01 1.381486-03 0.000002+00 0.000006+00
300 9.0438502-01 7.380006+00 0.955326-01 1.377236-03 0.000006+00 0.000002+00
306 9.106102-01 7.403832+00 8.905816-01 1.373586-03 0.000002+06 0.000002+00
307 9.189406-01 7.427676+00 8.965068-01 1.371216-03 0.600002E+00 0.000002+00
308 8.877906-01 7.4015006+00 8.906326-01 1.360976-03 0.000002+00 0.000002+00
309 8.940236-01 7.474336+06 8.956296-01 1.362516-03 0.000002+00 0.000002+00
310 8.916316-01 7.499176+00 8.906166-01 1.308146-03 0.000002+00 0.000006+00
311 8.990156-01 7.022832+00 8.906286-00 1.353806-03 0.000006+00 0.000000+00
313 9.390456-01 7.044032+00 8.907696-01 1.356676-03 0.000050+08 0.006006E+00
313 8.858906-01 7.568676.00 8.907376-01 1.352686-03 0.000002+00 0.006002E+00
314 8.757236-01 7.99250E06+0 8.996826-01 1.349442-03 0.000006+00 0.000002+00
310 8.646682-01 7.617172+00 8.950832-01 1.348766-03 0.000006+00 0.000006+00
316 9.027496-01 7.641006+00 8.906062-01 1.344666-03 0.000002+00 0.000002+00
317 8.676906-01 7.666670+00 8.900172-01 1.343316-03 0.000002+00 0.000000+00
318 8.978392-01 7.690332+00 8.956246-01 0.339076-03 0.000006+09 0.060000E+00
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9.31740E-01
9.15333E-01
8.97757E-01
9.07318E-51
9.0034 8E-01
8.935465-01
9.13417E-01
8.67137E-01
9.11058E-01
8.934925-01
8.582425-01
8.875155-01
8.848616-01
9.20879E-01
8. 92514E-01
8.987935-01
9.056955-01
8.774316-01
9.398785-01
8.570525-01
8.923605-01
8.631115-01
8.569916-01
8.54876E-01
9.22585E-01
5.04882E-01
0.62253E-01
8.910685-01
8.772766-01
5.809225-01
8.875426-01
5.0 86875-51
8.550235-01
9.15473E-51
5.23391E-01
8.92780E-01
8.85755E-01
8 .959255-01
9.495281E-01
8.91730E-51
8.825256-01
9.10724E-01
9.293355-51
5.191635-51
8.980575-51
8.682575-51
8.955025-01
8.53556E-51
8.95485E-01
8.70295E-01
5.39315E-01
0.427435-51
9.80029E-01
8.885645-51
8.963165-01
8.854335-51
9.32961E-61
8.656555-51
8.854235-61
5.174315-01
8.90763E-01
9 .050535-51
9.02580E-01
9.120755-51
8.05841E-51
8.602905-01
8.89759E-51
9.14 1925-53
9. 1763 8E-01
9.259795-81
9.32704E-01
9.53 1655-01
5.4 62385-01
9.589535-01
5.64028E-51
5.59528E-51
8.556725-01
8.6952555-51
8.918385-51
5.241885-51
8.948965-61
5.115815-51
8.510785-51
8.551415-51
5.069465-01
8.85631E-51
9.18539E-01
9.119425-51
9.75086E-01
9.04 730E-51
8.549465-01
9.55643E-01
9.16808E-01
8.864155-01
9.08350E-01
8.389685-01
9.5405745-01
9.34 861E-01
9.10037E-51
9.155675-51
5.552545-51
8.820815-01
9.08086E-01
9.12655E-01
8.54 102E-01
9.58526E-01
5.3 5580E-01
8.81976E-51

7.71417E+500
7. 738500E+00
7.76267E+50
7 .78650E500
7.810335+00
7.83317E+00
7.557555+55
7.881675+55
7.507335+55
7.931175+00
7.55405+500
7.57883E+500
8.001675+00
8.025505+00
8.049335+06
5.574035+05
8.598675+05
5.122555+05
8. 14533E5+00
8.165175+50
8.19117E+55
8.21553E+50
8.24505E+50
8.26433E+00
8.28017E+50
8.311005+05
8.334835+05
8.358675+00
8 .383335+00
8.407175+00
8.43050E+00
8.454835+00
8.47950E+05
8.553336+00
8.526175+50
8.555000E+00
8.572835+50
8 .59767E+06
8.62005E+55
8.644335+55
8.668175+00
8.651835+00
8.71383E+00
8.736875E50
8.759675+00
0.783555.00
8.808175+50
8.83283E+05
8.85750E500
8.882335+00
8.505175+05
8.525535+50
8.553675.55
8.576555+50
8.999555+50
9.023335+55
9.546175+55
5.070830+05
5.055675+00
9.117505E50
9. 14 133E5+05
9.160175+50
5.185535+00
9.253675.05
5.237050+55
5.262175+50
9.28683E+05
5.310675+00
5.333675+55
5.357335E50
5.385335+55
5.404175+55
9.427835+55
5.452675E50
5.470805+50
9.500175+00
9.520550+05
9. 54 86 7E+05
9.572555+05
9.555335+500
9.615175+00
9. 644 0 0E+00
9.667675.00
9.691505.05
5.715335+00
5.7395175+00
9.75300E+00
5.785835+50
9.859875+50
9.533505500
5.557175+500
5.852505+50
9.555675E500
9.929505+00
5.953335+50
9 .97717E+00
5.999517E+00
1.502255+01
1.004555+51
1.506575+01
1.509255+51
1.511635.51
1.014025,01
1.016485÷01
1.10195E+01
1.521235.01
1. 0234 35+01
1.20282E+01

8.056395-51
8.957015-81
8.557075-01
8.957435-01
8.95758E-01
8.957515-01
8.958065-51
8.057175-51
8.957645-51
8.957575-51
8.556435-01
8.556185-51
8.955855-01
8.956625-51
8.95651E-01
8.95660E-01
8.956500-51
8.556365-51
8.557685-01
8.95772E-01
8.957625-01
8.956655-01
8.9550515-01
8.954315-51
8.555115-51
8.055385-51
8.954415-01
8.954285-01
8.903765-01
8.553345-01
0.053135-51
8.553515-51
8.952365-01
8.552795-01
8.05359E-01
8.953525-01
8.553115-01
8.553125-01
8.55464E-01
8.954545-01
8.954185-01
8.904605-01
8.9858565-01
8.556205-01
8.956055-01
8.95529E-01
8.955355-01
8.95416E-01
8.95417E-01
8.953485-01
8.954685-51
8.95324E-01
8.953375-01
8.55318E-01
8.55320E-01
8.95285E-51
8.953815-51
8.552885-01
8.55273E-01
5.95332E-01
8.553195-01
8.55345E-01
8.95364E-01
8.55408E-51
8.95335E-01
8.952545-51
8.952455-51
8.552855-01
8.553475-01
8.95427E-51
8.55523E-01
8.95543E-01
0.956735-01
8.957075-01
8.958525-01
8.95910E-01
8.95825E-51
8.957585-01
8.557485-51
8.55820E-51
8.95 817E-01
8.55857E-51
8.958455-01
8.958435-01
8.955871E-01
8.05846E-51
8.955502E-05
8.95942E-05
8.561255-01
8.561465-51
8.561435-01
8.561665-51
8.96217E-01
8.961935-01
8.56222E-51
8.065835-51
0.561535-51
0.96196E-01
0.06235E-51
0.96 276E-01
8.96417E-51
0.96383E-01
8.96411E-01
8.96455E-01
8.963495-01
8.96370E-51
8.56472E-01
8.96437E-05

1.33972E-03
1.336935-03
1.33275E-53
1.329058E-53
1.325515-03
1.320505-03
1.317545-03
1.316854E-3
1.3 1363E-03
1.309525-03
5.315645-53
1.306875-53
1.353305-53
1.351655-53
1.297715-03
1.29383E-03
1.250255-03
1.2 8759E-03
1.290151-03
1.286675-53
1.282895-53
1.282735-03
1.28402E-53
1.285815-03
1.284515-03
1.28154E-03
1.285099E-03
1.277335-03
1.274705-03
1.271705-03
1.268215-03
1.26514E-03
1.266805-53
1.263925-53
1.262865-03
1.259255-03
1.25639E-03
1.25 284E-03
1.25 852E-03
1.25 503E-03
1.25203E-03
1.24 926E-03
1.245345-03
1.24755E-03
1.244235-03
1.24308E-53
1.23965E-03
1. 24 149E-03
1.238555-03
1.23660E-03
1.235045-53
1.243945-03
1.24 063E-03
1.23743E-53
1.23455E-03
1.23142E-03
1.23226E-03
1.232486-03
1.225295-03
1.22743E-03
1.224235-03
1.22126E-53
1.21818E-03
1.21577E-03
1.21509E-03
1.21428E-03
1.211196-53
5.20004E-53
1.207305-03
1.206775-03
1.257555-03
1.20455E-03
1.25849E-03
1.205875-03
1.21541E-03
1.21283E-03
1.213255-03
1.212055-03
1.25 9025-53
5.258105-03
1.205055-03
1.25267E-53
1.159715-53
1.196715-03
1.194055-03
1.191345-53
1.189725-03
1.107435-03
1.198565-03
1.155795-03
1.152865-03
1.595166-03
1.588315-03
1.185655-53
1.183136-03
1.188415-03
1.185650-51
1.186525-53
1.184135-53
1.18219E-03
1.187755-53
1.185445-03
1.102945-53
1.180755-03
1.10223E-53
1.17080E-53
5.185655-53
1.17836E-53

0.505005+00
5.050000E+00
0.050555E+00
0.000555+50
0.000500E+00
5.000555+00
0.5000005+05
0.500000E+50
0.550005E+00
5.555005+00
0.000505+00
5.050550+00
0.000500E+00
5.005556+00
0.000055+00
0.000005+00
0. 00000E+00
0.5000006+50
0.550000E+55
0.500550+00
0.5500000+05
0.0506050+55
0.005050+00
0.000005+50
0.000005+00
0.00000E+500
0.005000+00
0.500000E+00
0.500000E+50
0.550050+00
0.0505050+00
0.550060+00
0.5050050+05
5.005050+05
5.000005+05
5.000505E+00
0.005050+55
0.000005+500
0.500005E+00
0.000005+500
0.600000E+00
0.5000005+00
0.5000505+500
0.500000E+00
0.005050+00
0.005505+50
5.000005+00
5,000555+00
5.000500E+05
5.550000E+00
5.000500E+00
0.005000E+00
0.500000E+00
5.5050600+00
0.505000E+500
0.005006E+00
0.005000E+00
0.000006+00
0.060050+00
0.500000E+05
0.0500005+500
5.000055+05
5.050000E+55
0.500000E+00
5.550555+00
0.500000E+00
0.050055+500
5.005000E+500
5.500500E+05
0.500000E+00
0.505000E+500
0.550000E+00
0.050050+00
0.550005E+00
5.05550E+05
5.050000E+05
0.000500E+05
5.005000E+00
0.505000+00
0.005050+05
0.005000E+00
0.000006+500
0.000006+00
0.005050+00
0.050000E+00
0.050050+00
5.555055+00
5.000055+50
5.000055+00
0.000055+500
5.000055+55
0.000005+05
5.000056+500
0.000056+00
0.000555+00
0.5000005+00
5.600550+55
0.050050+05
0.500550+55
0.505000+00
0.050550+55
0.050050+65
5.55550E+05
0.005005E+50
0.055505+500
5.000056+500
0,000555+50
0.00000E+00

0.000006+55
0.5500006+05
5.05550E+05
5.5500005+05
0.0050055+00
0.000055+500
0.005000E00
0.005050E00
0.005000E+500
0.500000E+60
0.0000505+50
0.5500006+05
0.050000E+55
0.555505+00
5.000555+00
0.000555+00
5.000055+00
0.005555+00
0.005000E+00
0.050000E+00
0.500050E+500
0.5500000+55
0.550005E+05
0.000555+00
0 .00000E+00
0.000055+00
0.000555+00
5.000500E+00
0,000056+00
0.505000E+500
0.550056+500
0.5500000+55
0.000005+56
0.005050+55
5.5005050+00
0.000505E50
0.00050E+00
0.000555+00
0.000055+00
0.000056+00
0.500000E+00
0.000005+00
0.550000E+55
0.550000E+00
0.555006+500
0.5050060+55
0.00565+500
0.005000E+50
0.00055E+00
0.000555+00
0.000056+00
5.000505E+00
0.000005+00
5.000005+00
0.500005+500
0.5550005+500
0.050000E+600
0.5050050+00
0.050050+00
0.000005+00
0.000555+05
5.000055+00
0.5050550+05
5.500000E+00
0.055555+00
0.500000E+00
5.500000E+55
5.505000E+500
0.050550+00
0.005000E+50
0.505000E+50
0.05550E+00
0. 005000E+0
0 .00000E+00
5.000555+05

5.000056+00
5.500000E+05
5.500000E+05
0.500000E+500
0.500000E+00
0.005000E+00
5.005005E+00
0.0050005+500
0.505000E+500
0.050050+00
5.500505+500
5.060505+00
5.000500E+00
5.0005005+00
5.050000E+00
0.000005+500
0.00000E+00
0.500000E+500
0.500000E+05

5.500000E+00
0.5050060+05
5.000006+55
0.005000E+00
0,5050500+00
0.005000E+00
5.0050005+600
0.0505050+00
0.O005005+55
6.0505050E+0
5.05550E+55
6.5050000E+0
0.005000E+00
5.500000E+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
499
456
457
498
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
470
479
490
491
452
493
494
495
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
554
555
506
507
558
559
515
511
512
513
514
515
516
517
518
819
525
521
522
523
524
525
526
527
528
529
530
531
532
533
534

8.94689E-01
9.2 75080-01
8.875048-01
9.34985E-01
9.177218-51
9.03 182E-51
9.94 514E-51
8.971909-01
8.68383E-01
9.04418E-51
9.185228-01
9.053273E8-01
9.634968-01
8.87313E-61
8.702128-01
8.585898-01
8.913678-01
9.073558-53
0.76624E-51
8.79254E-01
8.854218-51
8.926188-01
8.871238-01
8.939788-01
8.741468-51
9.107500-01
9.24132E-01
9.01100E-01
9.23492E-01
9.05902E-01
9.05537E-51
8.7 8871E-01
8.78601E-51
8.74 789E-51
9.118078-01
9.582298-01
8.95114E-01
8.934588-801
8.780548-01
8.816648-01
9.2205248-01
8.748498-01
9.07 9538-01
9.653568-01
9.92630E-01
8.847638-01
8.920048-51
8.79063E-50
8.93 5268-51
8.877038-05
8.821488-51
8.803578-01
9.4 01918-01
8.670548-01
8.845868-01
8.774548-01
9. 264053E-01
9.155083-01
9.16693E-01
8.49247E-51
8.834738-51
9.261838-51
8.572210-51
9.568728-51
9.174168-51
8.94006E-01
9.142810-01
9.527989-01
8.696608-51
9.11134E-01
9.207188-01
8.96252E-01
9.02916E-01
6.856338-01
9.208738-01
8.971258-01
8.73 163E-01
8.86625E-51
9.03 667E-51
8.933228-01
9.2052398-51
8.97849E-51
9.535798-51
9.4 1743E-01
9.59846E-01
9.52922E-01
8.830058-01
0.944308-01
8.463598-01
9.291548-01
9.756368-01
9.253888-01
9.015748-01
8.937218-01
6.886908-01
8.438898-51
8.993078-51
9.394618-01
9.133820-01
9.2 56638-51
9.11607E-01
8.99681E-51
9.25850E-01
8.65511E-01
9.118190-01
8.781688-51
8.343918-01
9.098698-01

1.028208+01
2.03558E+51
1 .032958+01
1.035258+01
1.037538+01
1.539928+01
1.542128+01
1.054450E+01
1.546978.01
1.049358+01
1.051538+01
1.05392E+01
1 .056228+01
1.058688+01
1.061158+51
1.06353E+01
1.06582E+01
S.96928205+1

1.070588+01
1.572978+01
1.57535E+01
1.577728+01
1.0580108+01
1.082388.01
1.084778+01
1.087078+01
1 .099358.01
1.091738+01
1.094028+01
1.096458+51
1 .098788+51
1.101258+51
1.103638+01
1.106028+01
1.15838E+01
1.110778+01
1.11318E+01
1.115628+01
1.11900E%01
1.120298E+01
1.12267E+01
1.125058+01
1.127438+01
1 .129958+01
1.132378+01
1.134758+01
1.137138+51
1.139658+51
1.141998+01
1.144378+01
1.146658+01
1.149958+51
1.151238+01
1.153708+01
1.155988+01
1.1589378+01
1.16075E+01
1. 16313E+01
1.165428+01
1.187898E+01
1 .170278+01
1.172658+01
1 .171128+01
1 .177508+01
1.179888+01
1.192278+01
1.184658+51
1.186938+01
1.189408+51
1.191708+51
1.19398E+01
3.196458+01
1.199738+01
1.25122E+01
1 .203608+01
1.205978+01
1. 2583 5E+01
1.210838+01
1.213208+01
1 .215698E+01
1.o2180 58+01
1. 2293 58+01
1.22273E+01
1.225158+01
1.22748E+01
1.229778+01
1 .232158+01
1.234538+91
1.237158+01
1.239308+51
1.241778+01
1.244158+01
1.246438+01
1.249728+51
1.251108+01
1.253598E+51
1.255958.53
1.258338+01
1.260808+01
1.263108+51
1.255498+01
1.267858+01
1.27015E+01
1.272628+01
1.275098E01
1.277478.01
1.279050.01
1.28223E.01

8.964338-01
8.965058-01
8.964848-01
8.965748-01
8.966238-01
8.966398E-1
8.96865E-51
8.96 866E-01
8.968008-01
8.96818E-51
8.96888E-01
8.968838-51
8.968988-01
8.969768-01
8.968188-01
8.967278-01
8.967158-01
9.967308-91
8.96693E-51
9.966548-51
8 .966188-51
8.966098-01
9.965787-01

"9.965828-01
8.965328-01
9.985638-01
8.966248-01
8.966348-01
8.966938-01
9.967148-01
8 .967218-51
8.966808-01
8 .966418-01
8.965938-51
8.966268-01
8.966518-01
8.966488-01
8.966418-01
8.966018-01
9.968698-01
8.966238-01
8.965778-01
8.966518-01
8.966098-51
8.966508E-51
8.968758-51
8.965668-51
8.965280-51
8.965228-01
8.968288-01
8.964948-01
8.964658-01
8.965128-01
8.964908-01
9.964658-01
8.964268-01
8.96488E-01
8.965188-01
8.96 558E-51
9.964608-51
8.96433E-01
8.964958-81
9.964148-51
9.964358-81
9.964788-01
8.964738-01
8.965158-01
8.966248-01
8.965698-01
8.965998-01
8.96648E-01
8.966478-01
8.96659E-91
8.96637E-51
8 .966968-51
8 .966978-51
9.966508-51
8.966308-51
8.966448-01
9.966378-01
8.966848-01
9.906868-01
8.96700E-01
8.967988E-01
8.968148-01
8.968268-01
8.967998-01
8. 96794E-01
8.966968-01
8.967198-01
8.967188-01
8 .967748-51
8.967838-51
8 .967778-51
8.967568-51
8.966548-51
8. 966598-51
8.96741E-01
8.967738-01
8.96 8198-01
9.968478-01
8.968338-01
8.96893E-01
8.968348-01
8.968628-01
8.968278-01
8.967598-01
8.96732E-01

1.175598-53
1.175028-03
1.17246E-03
1.173178-03
1,17147E-03
1.168848-03
1.188538-03
1.188288-03
1.184368-03
1.181768-03
1.180108-03
1.177488-03
1.17488E-53
1.17240E-03
1.17130E-03
1.171958-03
1.169358-03
1.266948-03
1.16519E-03
1.163238-03
1.161188-03
1.159618-03
1.156218-03
1.153648-03
1.15216E-03
1.150028-03
1.14 910E-03
1.146608-03
1.145608-03
1.143258-03
1.140768-03
1.138998-03
1.137188-03
1.135708-03
1.133718-03
1.131528-03
1.12907E-03
1.126648-53
1.124938-53
1.122968-03
1.121888-03
1.120544E-03
1.118318-03
1.11595E-03
1.113608-03
1.11151E-03
1.109198-03
1.107468-03
1.105138-03
1.102808-03
1.100898-03
1.099108-53
1 .150628-03
1.150058-53
1.098038-53
1.096468-53
1.095958-53
1.094048-03
1.092578-53
1.094698-03
1.09275E-03
1.092228-03
1.592958-03
1.590928-03
1.589538-03
1.987328-03
1 .585718-53
1.589528-93
1.88868E-53
1.086888-53
1.095778-93
1.08358E-03
1.091478-53
1.079538-53
1.078958-03
1.076798-03
1.075678-03
1.573718-03
1.571668-03
1.569568-03
1.96846E-03
1.56635E-53
1.064338-03
1.065938-03
1.064148-03
1.062128-93
1.060388-53
1.058328-03
1.060838-53
1.06565E-03
1.059388-53
1.058788-03
1.00677E-03
1.05475E-03
1.0552938-03
1.055818-03
1.553798-03
1.554968-03
1.053438-03
1.05240E-03
1.050778-03
1.04880E-03
1.049600-03
1.049308-03
1.046070E-03
1.54532E-03
1.049958-03
1.048238-03

0.05505E+00
0.050000E+00
0.900558E+00
0.00000E+55
0.500508.E00
0.500508+55
0.000008+00
0.5005080E00
5.050058+50

5.055058+00
0.005058E+500
5.0050058+500
0.055008+00
0.955008+00
0.9005080E00
0.50050805E0
0.500058+05
0.000500800
0.000058+900
5.050580+50
5.05005E+500
5.0000058+500
0.055000E+500
0.500580+00
0.500008E+00
5.500008+00
0.500008E+00
0.000500E+00
0.80000805+0
9.000008E+00
0.000058+00
5.095000E+500
0.000500E00
5.555000E+500
0.050580+00
0.500000E+00
5.5500000E00
0.000008+00
0.000008+00
0 .000008+05
0.000500E+09
0.0005008+05
5.000500E+00
5.0005080E+0
5.000500E+00
5.000500E+00
5.555058+00
8.05005E+00
0.990058+00
8.5500800E00
0.555058+00
0.5000008+50
0.000008+00
0.800005E+00
0.000008+09
0,005000E+55
0.0005080E÷5
0.000500E+00
9.00050805+
0.000500E+00
8.0005008+00
5.500000E.00
0. 00000E+00
0.959008+00
0. 00000E+00
0.505058000
0.5805809E0
0.005050E+00
0.505058E00
5.005050E+09
9.005000E+05
9.000500E+05
9.000558+00
9.0005080E+5
9.0005080E+0
0.050508+00
0.0900008+05
0.050000E+00
0.0500008,00
0.550000E+00
0.055008.E00
0.005000E+00
0.005000E00
0.5050580E00
0. 009000+00
0.005005E+00
0.005008+00
0.505050000
5.000008.00
5.000058+00
0.050508+E00
5.550000E+00
0.090000E+00
5.000008+05
0.050000E+00
5.550508.95
5.090500E00
0.050500+00
5.050000+500
0.00000+500
5.000908+900
0.055000+500
0.000008+00
5.00500E+00
0.0500008+00
0.00000E+00
0.005000+00

0.000008+00
0.500008,00
0.0800008+00
0.080000E+00
0.000008+00
5.000008E+00
0.00000E+00
5.00005E+00
0.000008.00
0.0000058+00
0.000088+00
0.000008+00
0.090008E+00
0.000008+05
0.00000E+00
0.005005E+00
0.000558+00
5.050080+00
5.000500E+00
5.000088+00
0.000088+00
0.080008E+00
5.50000E+500
0.060008E+00
0.00000E+05
0.000008+05
0.000058+05
0.005000E+00
0.000008+00
0.0050058+00
5.000008+00
0.050008E+00
0.000008+00
0.O00008+00
0.000008+00
0.000008+00
0.000008+00
0.500008E+00
0 .000008+00
0.000008+00
0.00900E÷00
0.000008+00
0.050008E÷00
0.050000E+00
0.000008+00
0.000008+00
0.000008±00
0.000508E+500
0.000008+00
0.005080E00
5.008008E+00
0.009008E+05
0.008008E+00
0.000008+05
0.000008+05
0.050008E+00
0.050000E+00
0.050000E+00
0.050000E+00
0. 00000E+00
0. 000008+00
0. 00000E+00
0.000508+05
8.000008+00
0.000008+05
0.000008+00
0.000008+00
0.000050+05
0.000008+00
0.000008+00
0.000008+00
0.000000+00
0.000008+00
0.000008,00
0.00500E+00
5.050000E+00
5.500900E+50
5.0009008+00
0.0009008+00
0.000008+00
0.000008+00
0.000008+00
0. 000500E+00
0.000008+00
0.000508E+00
0.000808E00
0.000008+00
0.005008,00
0.000608E00
5.000008+00
5.000008+00
5.000008+00
5.005008E+00
0.000008E+00
0.500000E+00
0.000008+00
0.5000558+50
0.00000E+00
0.000008+00
0.000500800
0.000008+00
0.000008500
0.050000E+00
5.000008.00
0.000058.00
0.000008+00
0.005008E00
0.005000+00
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535
536
037
535
039
545
541
542
543
544
545
546
547
548
545
550
551
552
553
554
555
556
557
558
559
560
561
562
583
564
565
566
5567
565
569
575
571
572
573
574
575
576
577
578
579
555
581
583
5583
5584
550
555
587
5588
580
595
591
092
593
504
591
596
597
598
590
505
601
652
553
604
601
605
657
608
609
615
611
612
613
614
615
615
617
618
610
626
621
622
623
624
625
626
627
628
629
636
631
632
633
634
631
636
637
638
639
645
641
64:2

5.64387E-01
8.993025-01
9.3 2684E-61
8.79891E-61
9.243365-51
0. 01656E-01
8.750155-01
8.68825E-51
8.82160E-01
8.957505-01
9.508330E-01
9.23 595E-01
8.705013E-01
8.932715-01
5.972675-01
8.46308E-01
8.934735-01
5.521395-01
8.775105-01
9.2 9491E-61
8.98625E-51
9.12137E-601
8.868355-51
8.75502E-01
9.963385-01
8.55454E-01
8.86954E-01
8.937055-01
9.00043E-01
9.35185E-01
9.18707E-01
9.52933E-01
9.02138E-01
8.84605E-01
8.652525-01
8.59762E-01
8.85772E-01
9.058165-01
9.24165E-01
9.128545-01
9.04969E-01
9.222315-01
9.18564E-601
9.22705E-01
9.495385-01
9.11573E-501
9.096125-01
8.74688E-01
9,061325-01
9.00629E-01
9.05499E-01
9.034795-01
9.0855 2E-01
8.595165-01
9.162765-01
8.657985-01
9.13283E-01
5.7 9095E-01
8.851335-01
8.80839E-01
8.86666E-01
8.84925E-01
8.779975-01
9.126725-01
8.74607E-00
8 .751905-01
9.261655-01
0.638665-01
9.423638-01
9.09885E-01
9.124325-01
8.77274E-01
9.14951E-01
9.17347E-01
9.24481E-01
9.21725E-01
8.778165-01
9.162355-01
8.83370E-01
8.99418E-01
8.858655-01
8.65860E-01
9.38340E-91
8.963605-01
8.648435-01
9.075675-01
8.859795-01
8 .926425-01
8.909515-01
9.029845-01
9.03836E-01
8.87053E-01
9.01798E-01
8.71258E-01
8.804935-01
9.01947E-01
8.69068E-01
9.03954E-01
8.90630E-01
8.875385-01
8.798765-01
8.34785E-01
8.289745-01
9.04 197E-01
8.53858E-01
8.761455-01
8.659925-01
8.94271E-01

1.284605+01
1.288985+01
1.289375+01
1.291835+01
3.294235+01
1. 2964 25+01
1.298985+01
1.301275+01
1.303735+01
1.306225+01
1.308425+01
1.315785.01
1.313275+01
1 .315635+01
1.318025+01
1.320405+01
1.322785+01
1.325255+01
1.327725+01
1.330025+01
1.332405+01
1.334775+01
1.337075+01
1. 33 93 5+01
2.341635+01
1.344125+01
1.346485+01
1.348875+01
1.351255+01
1.353635+01
1. 356 02E+01
1.358385+01
1 .360775+01
1.362155+01
1 .36562E+01
1.368005+01
1 .370385+01
1.372675+01
1.375055+01
1.37733E+01
1.37972E+01
1.382025+01
1.384365+01
1.386685+01
1.389155+01
1.391355+01
1.393735+01
1.396155+01
1.398485+01
1.450785.01
1. 405315E+01
1.455455+01
1.457825+01
1.410125+01
1.412405+01
1. 4148 7E+01
1.417175.01
1.419635+01
1 .422025+01
1. 4244 0E+01
1.426775+01
1.429335+01
1.431825+01
1.434255+01
1.436675.01
1.439135.01
1.441425.01
1.443905+01
1.446275.01
1.448757+01
1.451035+01
1.453425+01
1.455705+01
1.458055+01
1.46037E+01
1.462575+01
1.465035+01
1.467525+01
1.469885.01
1.472275+01
1 .474655+01
1.476935+01
1.479325+01
1.481705+02
1.484085+01
1.486475+01
1.488755+01
1.49113E+01
1.493425.01
1.495705.01
1.498085+01
1.506475+01
1.502755+01
1.505125+01
1.507425+01
1.509805+01
1.51227E+01
1.514605E+01
1.517035+01
1.519565+01
1.521585+01
1.024355+01
1.026835+01
1.529225+01
1.531585+01
1.534075+01
1.536455+01
1.53892E+01

8.966715-61
8.966765-01
8.967445-51
8.957125-61
8.967455-51
8.067545-01
8.967135-01
8.966625-01
8.966355-01
8.966335-01
8.96655E-01
8.96754E-01
8.966555-01
8.966495-61
8.966555-61
8.965585-61
8.965535-51
8.964725-51
8.964385-51
8.964985-51
8.96501E-01
8.965305-01
8.96512E-01
8.96473E-01
8.964795-01
8.96455E-01
8.963885-01
8.96383E-01
8.963905-01
8.964585-01
8.964985-51
8.96510E-01
8.965205-01
8.964995-51
8.964445-51
8.963795-51
8.963605-51
8.963775-51
8.964265-51
8.964545-01
8.964695-01
8.965145-01
5.965525-01
5.965985-01
8.966955-01
8.967155-01
8.96738E-01
8.96700E-01
8.96716E-01
8.967235-01
8.967385-01
5.967495-01
8.967665-01
8.967025-51
8.967365-51
8.966835-51
8.967115-51
0.966815-51
8.96662E-51
8.966355-51
8.966185-51
8.965995-51
8.965675-51
8.965945-51
8.965585-51
8.965225-51
8.965715-01
8.965175-51
8.965955-01
8.066175-01
8.966435-01
8.966115-01
8.966415-01
8.966765-01
8.96721E-01
8.96762E-01
5.967315-01
8. 967635-01
8.96741E-01
8.967465-01
8.967305-01
8.966815-01
8.967495-01
8.96748E-01
8.966965-01
5.967145-01
8.966975-01
8 .966905-01
8.96681E-01
8.067575-01
8.967195-01
8.96703E-01
8.96711E-01
8.06671E-01
0.966455-01
8.96653E-01
0.966595-01
8.966215-01
8.966125-01
8.965975-51
8.965715-01
8.964735-01
8.96367E-51
8.963795-03
8.96313E-61
8.962815-01
8.962345-01
8.96230E-01

1.548025-03
1.546565-53
1.546275-53
1.544795-53
1.543355-03
1.041455-53
1.040305-53
1.039655-53
1.038075-03
1.036185-03
1.034475-03
1.033765-03
1.033625-03
1.531145-03
1.629265-03
1.031405-03
1.629615-03
1.530915-03
1.629615-03
1.529485-63
1.527635-53
1.026165-63
1.824465-53
1.023355-53
1.021525-53
1.022335-53
1.020645-53
1.018835-03
1.017035-53
1.017565-03
1.016525-03
1.014785-83
1.013545-03
1.01146E-03
1.011185-03
1.51146E-03
1.659565-03
1.608225-03
1.557635-03
1.556275-53
1.504635-03
1.503885-03
1.50256E-53
1.552155-03
1.554615-53
1.003205-53
1.001725-53
1.000715-53
9.991185-54
9.974225-54
9.958245-54
9.941845-54
9.92624E-54
9.829665-54
9.918345-04
9.815425-04
9.902595-04
9.895305-04
9.875485-04
9.862415-94
9.847205-04
9.832585-04
9.82151E-04
9.808245-04
9.798735-04
9.788855-04
9.78552E-04
9.783895-04
9.79868E-04
9.784088E-64
9.772165-04
9.76123E-04
9.749805-04
9.739695-04
9.734425-04
9.727095-54
9.716095-04
0.705415-54
9.69199E-54
9.676245-54
9.66179E-54
8.658355-54
8.666355-54
9.65065E-54
9.64886E-04
9.634545-54
9.626825-54
9.655525-04
9.59548E-04
9.578645-54
9.563935-04
9.549855-04
9.534915-54
9.528345-04
9.516635-54
9.55184E-54
9.496855-04
9.482485-04
9.4 6792E-54
9.45402E-04
9.442775-04
9.4 7809E-54
9.52267E-04
9. 5084 85-04
9.516995-04
9.507315-54
9.50425E-04
9.48944E-04

0.000055+00
0 .000005+00
0.000055+00
0.500000E+00
0.000055+00
0.000005+500
0.000005+50
0.000055+50
0.055000E+500
0.055005E+60
0.050050+55
0.050005+500
0.050000E+05
0.0500005+05
0.000005+05
5.000005+00
50.000005+05
5.000055+00
5.500000E+00
5.000055+00
0.500550+00
0.500005E+500
0 .000055+50
0.590005+500
0.080005E+60
0.500005E+600
0.500000E+00
0. 00000E+00
0.550000E+500
0. 00000E+00
0.050050E+500
0.050005+500
0. 00005E+00
0.050505+00
0. 00000E+00
0. 05050505E
0.0500505E0
0. 005000+00
0.000500E+05
0.000005+00
0.000005+05
0.000005+00
5.000055+00
0.000005+00
0.000005+00
5.500000E+00
0.000055+00
0.000055+00
5.500050E+50
5.000055+500
5.5005055+500
0.000005+500
5.5000055+500
5.500000E+500
0.500000E+50
0.000005+500
0.000005+500
0.005050+00
0. 00000E+00
0.050005E+500
0.050505+05
0.060605+00
0.050505+00
0.000505E+05
0.000500E+05
0.000500E+05
0.000005+06
0.000005+06
0.000500E+05
0.600000E+00
0.000005+00
0.000505E+05
6.6000005+00
0.000005+00
0.500000E+00
6.605000+500
0.500000E+00
0.600000E+00
5.5000005+600
6.5000005+00
0.5050005÷00
5.500000E+500
5.500000E+500
5.5000005+500
0.000005+00
0 .000005+00
0 .000005+500
0.000005+00
0.500005E+00
0 .000005+50
0 .00000E+00
0.00000E+00
0 .000005+00
0.0005005+00
0.000005+00
0. 00000E+00
0.000005+00
0.0006005+00
0.000605E+00
0.000605E+00
0.000505E+00
0. 00000E+00
0.00050E+00
0,000505+00
0.000600E00
0.000555+00
0.000600E+00
0.00000E+00

0.066005+00
0.08055+E00
0.0805505E0
0.0060055+06
0.O005055.00
6.000555+00
6.000605+05
5.000605+05
0.000505E+00
6.000505E+00
5.000500+00
0.560005E+50
0.660005E+60
0.660005E+600
0.550005E+500
0.550005E+00
0.650005E+00
0.586005E+00
0.000065E+00
0.5006065+500
0.006065E+00
0.005065E+00
0.0060065+56
6.005006E+00
0.000005+00
6.0050065+05
5.0050055+05
6.000055+05
6.060600+05
6.0600055+05
5.050055E+05
5.0600055+05
5.060005E+05
6.060600000
5.060005E+05
8.0505050+00
0.605050+00
5.660505000
0.6050500+00
0.650005E+600
0.680000E+00
0.5005050+00
0.500500E60
0.500000E+00
0.800005E+50
0.800005E+600
0.800005E+500
0.000065+500
0.000065+600
0.000005+00
0. 0 0600E+00
0.0050055+60
0. 00050E5+00
0.000500E5+00
5.06055+560
0.005006E+500
5.060650+56
6.050065E+06
5.060650+06
5.060005+05
5.660005E+05
5.600550+06
5.660005E+06
0.660005E+00
0.660005E+00
5.550000E+05
0.600000E+00
0.560005E÷00
0.050000E+05
0.000005+00
0.000005+00
0.050005E+00
0.000605E+00
0.000005+00
0.000005+00
0.000605E+00
0.000005+00
0.000500+00
0.000505E+00
0.000505E+00
0.000505E+00
0.000605E+00
0.000505+600
0.000500+00
0.6005050+00
0.000505E+600
0.060050E+600
5.500505+500
0.600605+600
0.06005005+60
0.00000E+600
6.600500E+00
0.6005000+00
5.600000E+600
6.500505+600
0.0600500E+60
5.050050E+600
5.500005E+00
6.500505+600
0.500000E+50
6.500005+600
5.600000E+600
5.560005E+500
5.000005+500
5.500000E+600
5.500005E+600
5.06600E+500
0.060000E+00
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643
644
645
648
647
648
649
650
651
652
653
654
655
656
657
658
655
665
661
662
663
664
665
666
667
665
669
675
671
672
673
674
675
676
677
678
875
685
681
682
683
684
685
686
687
688
685
655
651
652
653
894
655
656
697
658
699
765
751
752
753
754
755
756
767
768
769
715
711
712
713
714
715
710
717
718
719
725
721
722
723
724
725
726
727
728
729
735
731
732
733
734
738
736
737
738
739
745
741
742
743
744
745
746
747
748
749
755

8.873555-01
9.05501E-51
5.52579E-01
8.956725-51
8.75546E-51
9.587935-51
5.138885-51
8.742765-51
8.855855-51
9.618655-61
8.84645E-51
8.4 73228-51
8.668755-01
9.659955-61
8.70503E-51
8.784285-01
8.824355-61
8.75620E-51
9.650685-61
8.883650-61
8.85138E-51
O .30244E-01
8.98375E-51
8.783475-51
9.29099E-01
9.125205-51
8.53 715E-51
5.1508545-01
9.188325-51
9.53861E-01
5. 012345-51
8.883345-51
9.0539875-51
6.779625-51
6.388615-51
8.53545E-51
9.015175-51
8.86653E-51
8.893485-51
8.887475-51
9.517765-51
9.514545-51
9.3 2153E-01
5.12537E-51
8.725775-51
5.519125-51
8.75728E-51
8.667925-51
5.187255-51
9.48426E-01
9.41321E-51
8.955815-51
5.364285E-1
9.24367E-51
8.90045E-51
0.924355-51
5.44390E-51
8.876355-51
0.855545-51
9.326285-51
5.113625-51
9.596535-51
9.581775-51
9.223265-01
8.864575-51
8.877455-51
9.56482E-51
8.54315E-51
8.833315-51
9.23554E-01
9.45958E-51
8.732155-51
9.025085-51
8.89512E-51
9.283265-01
9.11495E-51
5.224445-51
8.58503E-51
8.83291E-51
8.583165-51
9.116845-01
8.853255-01
9.22263E-5 1

8.887875-51
9.127450E-1
5.21454E-51
9.565845-51
8.448565-51
9.13042E-01
9.275325-51
8.877295-51
0.876085-51
8.875895-51
9.40468E-01
8.86430E-51
9.27698E-01
9.191515-0 1
8.929955E-01
9.21454E-01
9.21646E-01
8.624745-51
8.796585-51
8.95788E-01
9.28713E-01
9.44 537E-01
9.254545-51
9.07256E-51

1.541355+51
1.543675+51
1.54655E+01
1.548435+51
1.556725+51
1.553025.01
0.555385+61
1.557775.51
1.560155.01
1.562435+01
1.564825.51
5.567285+01
1.568675+01
1.571575.01
1.574335+01
1.576725+01
1.57925E.01
1.581575+01
1.58405E051
1.586425+51
1.588555.51
1.591185+01
1.593475.51
1.595855+01
1 .558135+51
1.655525+51
1.653505.+01
1 .655375+01
1.657755+01
1 .610135+51
1.61265E+51
1.61498E+51
1 .617455+01
1.615835+01
1.622455+51
1.624785+01
1.627575+51
1.620535+01
1.631925+01
1.634305+51
1.636655.01
1.639075+01
1.641435+01
1.643735+01
1.646255+01
1.648485+01
1.655975+01
1.653435+01
1.655825+01
1.658155+01
1.66538E+01
1.662875+01
1.665155+01
1. 6674 3E+01
1. 669735+01
1.672165.01
1. 6743 0E+01
1.676785+01
1.679155+01
1.681455+01
1.083655+01
1.686525+01
1.688325+51
1.655685.51
1.653175+51
1.09555E+51
1.697925+51
1.700305+51
1.75277E051
1.705255+51
1.75753E+51
1.759925+51
1.712305+51
1.714585.51
1.71697E+51
1 .719255+01
1 .721725+51
1.724105+51
1.726485+51
1.728955+51
1.731435+01
1.733805+51
1.736185+51
1 .738675+51
1.740955E51
1.743330+51
1. 74 570E+51
1.74818E+01
1.750755+01
1.753125+51
1.785555E+51
1.75780E+51
1 .760275+51
1.762655+51
1.765525.01
1.767555.51
1.769885.51
1.772175.51
1.774555+51
1.776925.51
1.779355+51
1.78170E+01
1.784155+01
1.786535+51
1.788525.51
1.79135E+51
1.793685+51
1.795975+51

8.562175-01
8.562315-01
8.562415-01
8.962455-51
8.562155-51
8.962345-01
8.562615-01
0.962275-51
8.962035-51
8.56211E-51
8.961945-51
8.96119E-01
8.5605745-51
8.960895-51
8.9560575-51
0.565355-01
0.965595-51
8.955785-01
8.955845-01
8.959735-01
8.9559495-01
8.560015-01
8.560545-01
8.559785-01
8.560285-01
8.960525-51
8.95988E-61
8.960105-01
8.560405-01
8.960525-01
8.56059E-01
8.56048E-01
8.560605-01
8.56033E-01
8.9509485-01
8.959445-01
8.505525-01
8.959395-01
8.959295-01
8.9559185-51
8.95527E-51
8.95535E-51
8.95988E-01
8.96012E-01
8.95978E-01
8.959875-01
8. 950575-51
8. 955505-51
8.959335-51
8.959985-01
8. 960635-01
8.9605625-01
8. 961205-51
8.56161E-51
8.561525-01
8.961475-01
8.96216E-51
8.962045-01
8.961088-01
0.96240E-01
8.962615-51
8.962905-01
0.96286E-01
0.58323E-51
8.96359E-01
0.962975-51
0.963115-01
8.563085-51
8.962905-01
8.96329E-01
5.56391E-01
5.963595-01
0.96367E-51
9.96357E-01
0.964025-01
0.96423E-01
8.564555-61
8.564615-01
8.964435-01
8.903905-01
8.964115-01
8.964015-01
8.964375-01
0.964515-01
8.964455-01
0.964625-01
8.964975-01
8.565105-01
8.56439E-01
8.964625-51
8.965045-01
8.96492E-01
8.564855-01
8.564685-01
8.965275-51
8.565065-01
8.965485-01
8.565785-51
8.965740-01
5.506075-01
8.966415-61
5.565985-00
8.565715-51
8.965705-02
5.56613E-55
8.966775-01
8.567165-00
8.96730E-01

5.475635-04
9.461975-64
9.447705-04
9.43308E-04
9.42 1875-54
9.45929E-54
9.39870E-04
9.39031E-04
9.379135-04
9.36510E-04
9.35239E-04
9.36807E-04
9.364435-04
9.30132E-04
9.34259E-04
9.332205-04
9.320285-04
9.311275-04
5.297335-04
8.253955-04
8.272995-04
9.273465-04
9.259535-04
9.24940E-04
9.24890E-04
9.238125-04
9.24608E-04
5.234915-04
9.22585E-04
9.21281E-54
5.195405-54
9.18642E-54
9.17350E-04
9.163815-04
9.18975E-04
9.17622E-54
9.163025-04
9.15053E-04
9.13756E-04
9.12472E-04
5.111725-04
5.05871E-04
9.16084E-04
5.055745-04
9.083915-04
9.571075-64
9.06255E-54
9.06736E-54
9.565245-64
9.075055-54
9.08564E-64
9.567525-04
9.57314E-04
5.569215-64
9.55657E-04
9.04371E-04
9.55721E-04
9.0458065-04
9.03354E-04
9.53 563E-04
9.025315-54
5.51447E-04
9.05181E-04
8.99662E-04
5.98494E-04
8.973635-54
8.961485-04
5.548865-04
8.93811E-04
8.53376E-04
5.94325E-04
8.936615-04
8.924425-04
5,912435-04
8.91158E-04
8.901225-04
8.856205-04
8.08383E-04
8.873365-04
8,876835-04
8.867055-04
8.855305-04
8.855285-54
8.83505E-04
8.827455-04
8.81818E-04
8.512775-04
8.801645-04
8.818075-04
8.50852E-04
8.806805-04
5.795575-04
8.78440E-04
8.773265-04
8.751755-04
8.77235E-54
8.77084E-04
5.764305-04
8.75257E-04
8.747195-04
8.74192E-04
8.742265-04
8.73382E-04
8.722095-54
0.721055-54
8.733015-04
8.72982E-04
8.71927E-04

0.000605E+00
0.00005+600
5.008005E+00
0.566005+00
0.006000E+00
0.006000E+00
0.006050E+00
5.0005005+00
5.000500E+00
0.00000E+00
5.000555+00
0.050000E+00
6.6005050+05

6.600000E+00
0.000005+00
6.600005E+00
0.006050+00
0.06660E+00
0.000600E+00
0.06660E+00
0.050550+05
0.055000E+600
0.0050005+00
0.00000E+00
5.5050050+00
0.000065+00
0.000055+00
5.500000E+00
0.00006E+500
0.000055+00
0.000055+56
0.000065+00
0.6005000+00
0.600000E+00
0.600006E+00
0.000600+00
0.000600E00
0.000605E+00
0.060605+00
0.00050E+00
0.000005+00
0.0505000+00
0.056000E+00
0.00055E+00
0.066000E+00
5.000005+600
0.006000E+00
0.000005+60
0.006000+600
5.000005+600
0. 000005.00
0.500000E+00
0.066000E+600
0.00005E+55
0.505000E+500
5.006000E+00
0.000005+00
5.500005E+500
5.00005+500
0.000005+00
0.050005E+00
0.050000E+00
0.600000E+00
0.000055+500
0.050650+00
0.000665+00
0.000655+05
0.500000E+00
0.600000E+00
0.00060E+500
0.0506050+55
0.600605+50
0.500005+05
0.000055+00
0.0006005+06
0.605000000
0.000600+06
0.600000E+00
0.050000E+06
0.000505E00
0.000005+06
0.0006005+56
0.6050000+06
0 .005005E+00
0 .005005E+500
0.600605+50
0.000005+06
0.000005+00
0.600000E+06
0 .000005+00
0.60060006+0
0.050605+05
0.000005+00
0.6060000+06
0.655605+06
0.6006050+06
0.555000+56
5.000600E+06
0.6006050+06
0.600605+06
0.00000+500
0.6006050+56
0.6006050+56
0.000600E+00
0.000005+00
5.600000E+00
0.050000E+00

5.600000E+500
0.6005000+00
0.6050050+00
5.5000005+00
0.600005E+06
0.505055+06
5.050000E+00
0.000005+05
0.000600E+55
0.0600605+600
0.000505E+60
0.000600E00
0.066000E+50
0.006000E+00
0.566000E+500
0.006050+00
0.050050+00
0.006006E+00
0.00006E+00
6.060000E+05
0.0005005+00
0.000005+500
0.0500065+00
0.600000E+00
5.6000005+06
5.6000005+500
0.6500005+06
0.000600E+66
0.0505050+06
0.000005+00
5.000605+600
0.000600E+05
0.000600E+65
0.000005+55
5.000500+65
5.5000005+00
0.000005+00
0.500000E+500
0.060000E+00
0.006000E+00
0.060050+00
0.0600OE+00
0.0600005+00
5.060000E+00
0.006050+05
6.060000E+00
0.0505050+00
0.060050+00
0.660500E÷00
0.665505+500
0.060050+05
0.660000E+00
5.500000E+55
5.666005+00
0.600650E56
0.00006E+05
0.660065+500
0.005000E+06
0.600000E+05
5.5005050+06
0.0050005+00
0.000005+06
0.00000E+06
0.000505E+06
0.0506050+00
0.000600E+06
5.000600E+00
0.0506050E55
0.O00060E+00
5.0006005+65
0.0506000+500
5.000605E+00
0.0006005+65
5.00050E+00
0.O050605+00
0.050600E+00
5.000555+60
0.00050E+500
0.060000E+600
0.000055+00
5.060000E+600
0.060000E+00
0.06005E+500
0.060000E+00
0.60060+500
0.006000E+00
0.060000E+00
0.0000065+500
0.6060650+00
0.05550E+00
6.006000E+00
5.006000E+00
0.000500E+00
0.005565+06
6.5060550+00
0.606000E00
6.00O005+00
6.60555506E0
6.006050+00
0.005565+00
6.500000E+55
0.0500055+05
6.055565+05
5.5500500E00
0.000005+00
6.000055+00
6.000555+00
0.000500E+00
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751
752
753
754
755
756
757
718
759
760
761
762
763
764
760
766
767
768
769
770
771
772
773
774
775
776
777
776
779
780
761
762
763
764
765
786
787
766
789
798
791
792
793
784
790
796
797
798
799
800
801
802
803
804
805
606
887
606
609
810
611
612
813
614

185
616
617
616
619
620
821
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
843
644
646
646
647
946
649
600
651
602
653
6854
600
656
607
685

9.24 168E-01
6.6 91126-01
9.195466-01
9.116536-01
8.89243E-01
8.91823E-01
8.338649E-01
9 .4137 0E-01
8.4914 8E-01
9.249966-01
9.23285E-01
9.10927E-01
9.42739E-01
9.13939E-01
9.01541E-01
8.89058E-01
9.4 3874E-01
8.99420E-01
8.78321E-01
8.930336-01
8.606616-01
8.4 1810E-01
9.608246-01
8.52743E-01
9,139075E-01
8.840666-01
8.976936-01
9. 14455E-01
9.206416-61
8.92296E-01
8.773636-01
8.839606-01
8.862276-01
8.98630E-01
9.144586-01
9.544146-0 1
9.06428E-01
8.686806-01
8.95655E-01
9.21673E-01
8.98787E-01
9.212916-01
9.00681E-01
9.075033E-01
9.26335E-01
9.227316-01
8.68626E-01
8.603416-01
9.069606E-01
8. 506136-01
8.84756E-01
9.609326-61
8.70828E-01
8.623016-01
8.76213E-01
8.742766-61
8.93648E-01
8.609246-01
6.624166-01
9.086506-01
9.4 1810E-01
9.06418E-01
6.928196-01
8.983396-01
8.773476-01
8.871596-01
9.42640E-01
8.707836-01
9.4 0829E-01
9.16201E-01
8.66118E-01
9,344486-61
9.11216E-60
9.0 2826E-01
9.088616-61
9.03 117E-01
8.831206E-61
8.81092E-61
8.737496-61
8.87441E-61
9.386316-61
9.11697E-01
9.350226-61
9.173866-61
9.02 165E-01
9.051116-01
9.031606-61
9.14 907E-61
9.118206-61
8.326846-61
8.96703E-61
8.86132E-01
9.300816-61
8.798576-01
9.241396-01
8.89679E-01
8.786866-61
9.009136-01
9.636166-61
8.87309E-61
8.86621E-01
9.289766-01
9.17624E-01
8.918406-01
8.974086-61
9.008596-61
8.89706E-01
9.278526-61

1.79835E+01
1.80082E+01
1.80310E+01
1.60048E+01
1.807906+01
1.816266+01
1.812726+01
1.81500E06.1
1.817386+61
1.819776+01
1.822006+61
1 .824436+81
1 .826726+01
1 .829626+01
1.831486+01
1.633776+01
1.836106+01
1.838536+01
1.640926+01
1.643266+01
1.845776+01
1.848236+01
1.850526+01
1.853006+01
1.806476+61
1.80793E+01
1.660426+01
1.862786.01
1.86508E+01
1.867376+01
1.896836+01
1 .872326+01
1.874686+01
1 .877176+01
1.879406+01
1.881836+01
1.684226+01
1 .666606+01
1.888976+01
1. 89127E+01
1.69373E+01
1. 896126+01
1.808506+01
1.900876+01
1.903206+01
1.90053E+01
1.908026+01
1.91040E+01
1.912686+01
1.915076+01
1.917436+01
1.919736+01
1.92212E+01
1.92408E+01
1.927056+01
1.929436+01
1.931826+01
1.934206+01
1.936466+01
1.938956+01
1.941156+61
1.943436+01
1.945826+61
1.948206+61
1.950566+61
1.002976+01
1.90025E+61
1.95782E+01
1.960106+01
1.902386+01
1.96487E+01
1.967236+61
1.969626+01
1.971926+01
1. 9742 0E+01
1 .9786767+01
1.979056+01
1.981436+01
1.98363E+01
1.98610E+01
1.988486+01
1.990906+01
1.99323E+01
1 .990836+01
0.997606+01
2.000286+01
2.002776+01
2.005005+01
2.007336+01
2.009806+01
2.012286+01
2.014676+01
2.017036+01
2.019426+01
2.02180E+01
2.024186+01
2.026576+01
2.028806+01
2.031236+01
2.03362E.01
2.036086+01
2.038506+01
2.040936.01
2.043326+01
2.04070E+01
2.04825E+01
2.050655E01
2.05302E+01

8.96766E-01
8.96729E-01
8.967606-01
8.967806-01
8.967706-01
8.96763E-01
6.900806-01
8.96739E-01
8.98676E-61
8.96713E-01
6.967486-81
8.987676-01
6,96627E-01
8.968500E-01
8.968566-01
8.96846E-01
8.96907E-01
8.96911E-0 1
8.968866-01
8.96881E-01
8.968346-01
8.96763E-01
6.967686-01
8.96711E-61
8.967330-01
8.967186-01
8.987196-61
6.987426-01
8.967726-01
8.96767E-01
8.967426-01
8.967206-01
8.967126-01
6.967146-01
8.967306E-01
8.968106-01
8.868226-01
8.967866-01
8.967856-01
8.96816E-01
8.96 819E-01
8.9885066-01
8.968556-01
8.968686-01
8.969056-01
8.969386-01
8.969026-01
8.96856E-01
8.968686-61
8.96 810E-01
8.967956-01
8.968756-61
8.96800E-01
8.96807E-01
8.96781E-01
8.96703E-01
8.967496-01
8.967116-01
8.96780E-01
8.967956-01
8.968616-01
8.968626-01
8 .968576-01
8 .968896-01
8 .966306-01
8.968236-01
8 .968806-01
8.968486-01
8.969016-01
8.96920E-01
8.96887E-01
8.969336-01
8.969016-01
8.969588E-01
8.969726-01
9.96980E-01
6.969630-01
8.96944E-01
8.969166-01
8.969056-01
8.969056E-01
8.969726-01
8.97016E-01
8.97042E-01
8.97049E-01
8.970086-01
8.970666E-01
8.970876-01
8.971046-01
8.970276-01
8.970266-01
8.97014E-01
8.97003E-01
8.970326-01
8.970065-01
8.970066-01
8.970346-01
6.970396-01
8.976466-01
8.97035E-0 1
8.970236-01
8.97006E-01
8.970856-01
8.97079E-01
8.970796-01
8.970836-0 1
8.970706-01
8.971116-0 1

8.710326-04
8.711506-04
8.706196-04
8.695876-04
8.684896-04
8.673616-04
8.702106-04
8.710676-04
8.721846-04
8.71833E-04
8.71387E-04
8,70448E-84
8.71392E-04
8.700376-04
8.694176-04
8.68338E-04
8.693796-04
8.682496-04
8.674506-04
8.66340E-04
8.664936-04
8.68313E-04
8.672026-04
8.679536-04
8.671176-04
8.66139E-04
8.650226-04
8.642086-04
8.636436-04
8.62552E-04
8.618046-04
8.60855E-04
8.598576-04
8.087086-04
8.07960E-04
8.600176-04
8.590086-04
8.566626-04
8.570716-04
8.07064E-04
8.05981E-04
8.054586-04
8.04390E-04
8.03417E-04
8.531496-04
8.026956-04
8.523066E-04
8.525336-04
8.510386-04
8.524266-04
8.514926-04
8.541086-04
8.034986-04
8.530216-04
8.528436-04
8.522416-04
8.511916-04
8.509946-04
8.527376-04
8.618086-04
88,2872E-04
8,516016-04
8.805646-04
8.49518E-04
8.468126-04
8.478026-04
8.486766-04
8,48237E-04
8.4 8907E-04
8.481976-04
8.4789956-04
8.481986-04
8.47343E-04
8.463426-04
8.4 5437E-04
8.444436-04
8.43586E-04
8.42769E-04
8.42217E-04
8.41277E-04
8.4 1768E-04
8.4 0926E-64
6.4 1160E-04
8.405005E-04
8.39518E-04
8.380676-04
6.3 7593E-04
8.368636-84
8,360486-04
8.386476-84
8.376476-64
8,367496-04
8.366786-84
8.3569336-04
8.355606-04
8.34615E-04
6.339116-04
8.32937E-04
8.319896-04
6.310876-04
6.30198E-04
8.300726-04
8.294556-04
8.28504E-04
8.275326-04
8.26575E-04
8.25652E-04
8.25471E-04

0.000006+00
0.000006+00
0.880000E+00
0.000006.00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+800
0.000006+00
0.000006+00
0.006000E+00
0.000006+00
0.000006+00
0.600000E+00
0.000006.00
0.008006E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
6.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0 .000000+00
0.000086+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.006006E+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.00000E.00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0,000006+00
0.00000E+00
0,000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.0060006+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0. 0000 0E+00
0.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006÷00
0.000006+00
0.00000E+00
0.000006+00
0.000000+00
0.000000+00
0.000006+00
0.000000+00
0.000000+00
0.000006+00
0.00000E÷00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000000+00

0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.00000E+00
0.000006+00
0.000000+00
0. 00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0 .000006+00
0.000006+00
0.000006+00
0.000006+00
0 .000006+00
0.000006+00
0.000006+00
0.000006+00
0.600000E+00
0. 000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0. 00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000000+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+60
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00000E+00
0.000006+00
0 .000006+00
0.000006+00
0.000006+00
0.00000E+00
0 .000006.00
0.000006+00
0 .000006.00
0. 000006+00
0.000906+00
0 .00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0.000000+00
0. 000006+00
0.00000E+00
0.000006+00
0. 000006.00
0.000006+00
0.00000E÷00
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859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
9322
933
934
935
926
937
938
939
940
941
942
943
944
945
946
947
948
949
950
901
952
983
954
955
906
957
958
959
960
961
962
963
864
965
966

9.122218-81
8.77896E-01
9. 86913E-81
9.07 860E-01
8.626038-01
9.23429SE-Si
9.045828-01
8.957268-01
9.08764E-015
8.872588-01
8.667678-01
9.3 8072E-01
8.62568E-81
9.282818-61
9.34 936E-01
9.132500E-81
8.472208-81
8.80179E-81
8.803128-01
9.40622E-81
8.836988-01
8.852988-01
8.62659E-01
8.773998-01
8.963998-01
8.85206E-01
9.88646E-01
9.082228-01
9.043708-01
8.91415E-01
8.79315E-01
9.09294E-01
9.353468-61
8.637688-01
8.793828-01
8.561398-81
8.47750E-81
8.89862E-81
8.60465E-01
9.24 7128-81
8.658328-81
8.920258-81
8.908848-81
9.21082E-01
8.89179E-81
9.005498-81
8.831748-01
8.832538-81
8.299478-01
8.53 5678-01
9.33 7258-01
9.078598-01
8.691468-01
9.33907E-01
8.682928-01
8.883298E-01
9. 14 710E-01
8.92788E-01
8.72728E-01
9.038118-01
8.749178-81
8.66324E-01
8.836178-01
9.22486E-81
9.668428-81
8.893958-01
8.36655E-81
8.95882E-01
8.06521E-81
8.761218-81
8.496288-01
8.52140E-01
9.06874E-01
9.805055E-81
9.163348-01
8.266628-01
8.64593E-01
8.731758-01
8.665418-01
8.985768-01
8.942208-01
9.23 1328-01
8.924938-01
8.711598-01
9.16876E-01
8.938188-01
9.11905E-01
8.747718-01
9.163828-01
8.713498-01
8.569718-61
8.88669E-01
8.909508-01
9.287678-01
8.589538-61
9.89375E-01
8.573458-81
9.133398-81
9.046458-01
9.216418-81
8.776218-81
9.04417E-01
8.915688-01
9.2 1566E-01
8.821028-81
8.668418-01
9.070518-01
9.176048-01

2.055408+01 8.97128E-01
2.057878+01 8.971068-01
2.06025E+01 8.971178-01
2.06263E+01 8.971308-01
2.065008±01 8.971368-01
2.067308+01 8.971578-01
2.069588+01 8.971708-01
2.072058+01 8.971748-01
2.074438+01 8.971878-01
2.076828+01 8.97176E-01
2.07920E+01 8.97140E-01
2.081408+01 8.971888-01
2.083778+01 8.971488-01
2.086158+01 8.971748-01
2.088538+01 8.97218E-01
2.090928+01 8.972368-01
2.09338E+01 8.97179E-01
2.098585E01 8.971598-01
2.098338±01 8.97140E-01
2.10062E+01 8.97190E-01
2.10308E,01 8.971408-01
2.10557E+01 8.971278-01
2.108038+01 8.970878-01
2.110508+01 8.970658-01
2.112988+01 8.970648-01
2.115458+01 8.97051E-01
2.117838.01 8.970648-01
2.120128+01 8.970778-01
2.122588+01 8.97085E-01
2.12507E+01 8.97078E-01
2.12753E+01 8.970588-01
2.129928.01 8.97072E-01
2.132208+01 8.97115E-01
2.134678+01 8.970788-01
2.13715E+01 8.97058E-01
2.139528+01 8.970128-01
2.142008+01 8.969578-01
2.144388+01 8.969498-01
2.146858+01 8.969088-01
2.149238+01 8.969398-01
2.15160E+01 8.969048-01
2.153988+01 8.968998-01
2.156478+01 8.96892E-01
2.158758.01 8.96919E-01
2.161138+01 8.969118-01
2.163688+01 8.969158-01
2.16598E+01 8.968998-01
2.16837E+01 8.968848-01
2.17083E+01 8.968108-01
2.173228+01 8.967638-01
2.170988+01 8.968038-01
2.177978+01 8.968160-01
2.180458.01 8.96785E-01
2.182828+01 8.968268-01
2.185128+01 8.96795E-01
2.187588E+01 8.967858-01
2.189978+01 8.968058-01
2.192258+01 8.96800E-01
2.194728+01 8.967748-01
2.197028+01 8.967282-01
2.199488+01 8.987588-01
2.20195E+01 8.96725E-01
2.20443E+01 8.96711E-01
2.206728+01 8.967388-01
2.20918E+01 8.967068-01
2.211578+01 8.966988-01
2.213958+01 8.96633E-01
2.216528+01 8,96632E-01
2.21898E+01 8.965898-01
2.221458+01 8.965678-01
2.223838+01 8.96516E-01
2.22630E+01 0.96468E-01
2.228788+01 8.96473E-01
2.231158+01 8.964282-01
2.233538+01 8.965048-01
2.236028+01 8.964298-01
2.238488+01 8.963958-01
2.240958.01 8.962708-01
2.243428+01 8.963388-01
2.245728+01 8.963408-01
2.248108+01 8.963388-01
2.250478+01 8.96366E-01
2.25285E+01 8.963628-01
2.255238+01 8.96335E-01
2.257628+01 8.96357E-01
2.260008+01 8.963558-01
2.262278.01 8.96371E-01
2.26485E+01 8.963488-01
2.267138±01 8.96369E-01
2.26952E+01 8.96343E-01
2.27180E+01 8.963018-01
2.27418E+01 8.96293E-01
2.276578+01 8.962888-01
2.279958+01 8.963228-03
2.28132E+01 8.962838-01
2.28370E+01 8.96349E-01
2.286088+01 8.96308E-01
2.28837E+01 8.96326E-01
2.29075E+01 8.96334E-01
2.29313E+01 8.96361E-01
2.295528+01 8.96341E-01
2.29798E+01 8.96350E-01
2.300458+01 8.96345E-01
2.302838+01 5.963710-01
2.30530E+01 8.96356E-01
2.307788+01 8.96326E-01
2.310258+01 8.96337E-01
2.312728+01 8.963598-03

8.24605E-04 0.00000E+00
8.240398-04 0.000008+00
8.231588-04 0.000008+00
9.222958-04 0.00000E+00
8.213658-04 0.000008+00
8.209788-04 0.00000E+00
8.20071E-04 0.000008+00
8.191238-04 0.0G00808+00
8.182858-04 0.00000E+08
8.174208-04 0.000008+00
8.172308-04 0.000008+00
8.176498-04 0.000008+00
8.176798-04 0.000008+00
8.171718-04 0.00000E+00
8.173838-04 0.00000E+00
8.166528-04 0.00000E+00
8.177258-04 0.00000E+00
8.170218-04 0.00000E+00
8.163138-04 0.000008+00
8.168918-04 0.000008+00
8.17464E-04 0.000008+00
8.166448-04 0.00000E+00
8.16657E-04 0.000008+00
8.16035E-04 0.00000E+00
8.15108E-04 0.000008+00
8.14295E-04 0.00000E+00
8.134788-04 0.000008+00
8.126558-04 0.000008+00
8.11778E-04 0.000008+00
8.108878-04 0.000008+00
8.102208-04 0.000008+00
8.094248-04 0.000008+00
8.096588-04 0.00000E+00
8.096168-04 0.000008+00
8.089528-04 0.00000E+00
8.09346E-04 0.000008+00
8.103198-04 0.00000E+00
8.094518-04 0.00000E,00
8.095738-04 0.000008+00
8.09284E-04 0.000008+00
8.091058-04 0.000008+00
8.082228-04 0.00000E+00
8.07351E-04 0.000008+00
8.06901E-04 0.00000E+00
8.06051E-04 0.000008+00
8.051678-04 0.000008+00
8.04419E-04 0.000008.00
8.03670E-04 0.00000E+00
8.061828-04 0.000008+00
0.06705E-04 0.00000E+00
8.068448-04 0.000008+00
8.060478-04 0.000008+00
8.057358-04 0.00000E+00
8.058838-04 0.00000E+00
8.056078-84 0.000008+00
8.04776E-84 0.00000E+00
8.041348-04 0.000008+00
8.032668-04 0.00000E+00
8.028198-04 0.000000+00
8.019798-04 0.000008,00
8.01459E-04 0.000008+00
8.01271E-04 0.000008+00
8.005268-04 0.00000E+00
8.00143E-04 0.000008+00
7.999338-04 0.000008+00
7.99104E-04 0.00000E+00
8.00884E-04 0.000008+00
8.00017E-04 0.000008+00
8.00327E-04 0.00000E+00
7.99768E-04 0.00000E+00
8.00509E-04 0.00000E+00
8.01074E-04 0.00000E+00
8.00225E-04 0.00000E+00
7.99418E-04 0.000008+00
7.98843E-04 0.000008+00
8.01496E-04 0.00000E+00
8.01364E-04 0.000008+00
8.008918-04 0.000008+00
8.006708-04 0.000008+00
7.998188-04 0.000008+00
7.98967E-04 0.00000E+00
7.98626E-04 0.000008+05
7.977858-04 0.000008+00
7.973878-04 0.000008+00
7.968388-04 0.00000E+00
7.959968-04 0.000008+00
7.953238-04 0.000008+00
7.948098-04 0.00000E.00
7.942498-04 0.000008+00
7.938498-04 0.000008+00
7.94100E-04 0.00000E+00
7.93302E-04 0.00000E+00
7.92486E-04 0.00000E+00
7.922898-04 0.000008.00
7.92530E-04 0.00000E+00
7.944668-04 0.000008,00
7.94687E-04 0.000008+00
7.940548-04 0.000008+00
7.932708-04 0.000008+00
7.92882E-04 0.000008+00
7.922958-04 0.00000E+00
7.90512E-04 0.000008+00
7.90702E-04 0.000008.00
7.903158-04 0.00000E+00
7.89632E-04 0.000008+00
7.894078-04 0.000008.00
7.88666E-04 0.00000E+00
7.881568-04 0.000008+00

0.000008+00
0.00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+80
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 000008+00
0. 000008+00
0. 00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+800
0.000008+00
0.000008+00
0.000008÷00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 00000E+00
0. 00000E+00
0.000008+00
0 .000008+00
0. 00000E+00
0 .000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 00000E+00
0.000008+00
0.000008+00
0.000008+00
0.00000E+00
0 .000008+00
0.00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0,.000008+00
0,000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0. 00000E+00
0.000008+00
0.000008÷00
0.000008+00
0 .000008+00
0 .000008+00
0 .000008+00
0.000008+00
0.000000+00
0 .000008+00
0 .000008+00
0.000008+00
0.00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00
0.000008+00 0
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967 8.558278-01 2.315208+01 8.963168-01 7.885028-04 0.080008E+00 O.0O0008+00
968 5.85794E-01 2.317578+01 8.963008-01 7.877618-04 0.000008+00 0.08000E+00
969 8.905838-01 2.310958+01 8.9628998-01 7.86969E-04 0.60000E+00 0.00000E+00
070 8.840018-01 2.32228E+01 8.962878-81 7.86243E-04 0.00008E+00 0.000008+60
870 8.081208-01 2.324628+01 8.962888-01 7.884328-04 0.00000E+00 0.000008+00
972 9.265008-01 2.326928+01 8.96320E-01 7.802438-04 0.000008+00 0.000008.00
072 8.502048-01 2.329280+01 8.962708-01 7.806098-04 0.000008+00 0.000008.00
974 8.452028-01 2.221808E01 8.062238-01 7.866478-04 0.000008+00 0.00000E÷00
975 8.922758-01 2.334238+01 8.96219E-01 7.808488-04 0.00000E+00 0.000008+00
976 8.969838-01 2.336028+01 8.862208-01 7.800418-04 0.0O0000+00 0.000008+00
977 9.238888-01 2.339008+01 8.962488-01 7.847498-04 0.000008+00 0.000008+00
978 9.031308-01 2.341288+01 8.062868-01 7.839768-04 0.000008+00 0.000008+00
979 8.896108-01 2.343678+01 8.862498-01 7.832038-04 0.0O00008+00 0.000008+00
880 9.086518-01 2.346008+01 8.962618-01 7.8250008-04 0.080008E+00 0.000008+00
081 9.230018-01 2.248028+01 8.962898-01 7.821828-04 0.000008+00 0.000008+00
982 9.340858-01 2.350908+01 8.963288-01 7.823658-04 0.000008+00 0.000008+00
983 8.808128-01 2.303288+01 8.963128-01 7.817278-04 0.000008+00 0.080008+00
984 8.909808-01 2.350578+01 8.963078-01 7.808508-04 0.O000008+00 0.00O0088+00
985 8.898488-01 2.388038+01 8.963008-01 7.801828-04 0.O000008+00 0.000008+00
986 9.040388-00 2.300328+01 8.963188-01 7.796008-04 0.000008+00 0.000008+00
987 9.172778-00 2.362808+01 8.963398-01 7.790998-04 0.000008+00 0.000008+00
988 9.208128-01 2.365088+01 8.963648-01 7.787048-04 0.000008+00 0.000008+00
989 8.902778-01 2.367508+01 8.863588-01 7.779398-04 0.000008+00 0.000008+00
990 8.010498-01 2.309938+01 8.963238-01 7.779408-04 0.000008+00 0.O000008+00
991 9.064648-01 2.372228+01 8.063338-01 7.772308-04 0.000008+00 0.000008+00
992 8.764288-01 2.374608+01 8.963138-01 7.707058-04 0.000008+00 0.000008+00
983 8.981598-01 2.377088+01 8.963158-01 7.759238-04 0.000008+00 0.000008+00
994 8.772628-01 2.379378+01 8.962968-01 7.783788-04 0.000008+00 0.0O00008+00
900 8.864448-01 2.381938+01 8.062868-01 7.740608-04 0.000008+00 0.000008E+00
986 9.287668-01 2.384228+01 8.063188-01 7.740138-04 0.O000008+00 0.00O0008+00
907 9.170358-01 2.380428+01 8.963418-01 7.741288-04 0.000008+00 0.0800O08+00
098 9.158328-01 2.388708+01 8.963608-01 7.735988-04 0.000008+00 0.000008+00
998 9.307078-01 2.301088+01 8.964008-05 7.738298-04 0.000008+00 0.000008+00

1000 8.651558-01 2.393378+01 8.003698-01 7.736878-04 0.000008+00 0.080008E+00
1001 8.840448-01 2.305678+01 8.903568-01 7.730108-84 0.000008+00 0.080008E+00
1002 8.685628-05 2.398138+01 8.903288-01 7.727378-04 0.000008+00 0.000008+00
1003 8.888058-01 2.400028+01 8.063218-01 7.720018-04 0.000008+00 0.000008+00
1004 8.800888-01 2.402888+01 8.963058-01 7.714008-04 0.000008+00 0.000008+00
1005 8.869398-01 2.405278+01 8.902888-81 7.706878-04 0.000008+00 0.000008+00
1006 9.027628-01 2.407058+01 8.963028-01 7.680468-04 0.000008+00 0.000008+00
1007 8.645648-01 2.410128+01 8.902708-01 7.098278-04 0.000008+00 0.000008+00
1008 9.006968-01 2.412508+01 8.902758-01 7.000748-04 0.000008+00 0.00O0008+00
1009 9.003508-01 2.414978+01 8.962798-01 7.683218-04 0.000008+00 0.000008+00
1010 0.005608-01 2.417358+01 8.902838-01 7.675708-04 0.000008+00 0.000008+00
1011 8.916648-01 2.410738+01 8.062788-01 7.668238-04 0.000008+00 0.000008+00
1012 8.072718-01 2.422308+01 8.062708-01 7.060648-04 0.000008+00 0.000008+00
1013 0.164708-01 2.424588+01 8.062988-01 7.655668-04 0.000008+00 0.000008+00
1014 8.975668-01 2.427078+01 8.063018-01 7.648108-04 0.000008+00 0.000008+00
1015 8.866738-01 2.429438+01 8.062018-01 7.641148-04 0.000008.00 0.000008+00
1016 8.878578-01 2.431738+01 8.062838-01 7.634068-04 0.000008+00 0.000008+00
1017 9.220008-01 2.434108+01 8.063088-01 7.630778-04 0.000008+00 0.000008+00
1018 9.012538-01 2.438488+01 5.063138-01 7.023418-04 0.0080008+00 0.0800O08+00
1010 8.232578-01 2.438978+01 8.063408-01 7.620528-04 0.000008+00 ,0.00008+00
1020 8.008238-01 2.441258+01 8.003408-01 7.613038-04 0.000008+00 0.000008+00
1021 8.074078-01 2.443638+01 8.063418-01 7.605508-04 0.0O0000+00 0.000008+00
1022 0.073158-01 2.445028+01 8.963528-01 7.5988808-04 0.000008+00 8.800008+00
1023 8.055728-01 2.448358+01 8.963518-01 7.591428-04 0.000008+00 0.000008+00
1024 9.077188-01 2.450878+01 8.003028-01 7.554818-04 0.000008+00 0.000008+00
1025 9.025448-01 2.453238+01 8.963688-01 7.577638-04 0.000008+00 0.000008+00
1026 8.045178-01 2.455538+01 8.963678-81 7.570258-04 0.000008+00 0.000008+00
1027 8.877448-01 2.458008+01 8.963588-01 7.563328-04 0.000008+00 0.000008+00
1028 8.017708-01 2.460358E+01 8.963548-01 7.556088-04 0.000008+00 0.000008+00
1020 8.810538-01 2.462778+01 8.063408-01 7.550028-04 0.000008+00 0.000008+08
1030 8.913798-01 2.460238+01 8.963358-01 7.542838-04 0.000008+00 0.000008+00
1031 5.976798-01 2.467628+01 8.963368-01 7.535518-04 0.000008+00 0.00O0008+00
0032 8.777778-01 2.470008+01 8.003188-01 7.530348-04 0.000008+00 0.000008+00
1033 8.838408-01 2.472478+01 8.963068-01 7.524018-04 0.000008+00 0.000008+00
1034 8.707618-01 2.474758+01 8.9629088-01 7.518428-04 0.000008+00 0.000008+00
1030 8.979918-81 2.477138+01 8.962928-01 7.511168-04 0.000008+00 0.O000008+00
1030 8.806208-01 2.470528+01 8.962858-01 7.504178-04 0.000008+00 0.000008+00
1037 0.607638-01 2.480808+01 8.062078-01 7.502348-04 0.000008+00 0.000008+00
0038 8.842048-01 2.484378+01 8.062458-01 7.496008-04 0.000008+00 0.000008+00
0039 0.158088-01 2.486838+01 8.862648-01 7.400168-04 0.000008+00 0.O000088+00
1040 0.210758-01 2.480228+01 8.062888-01 7.487768-04 0.000008+00 0.000008+00
1041 8.503078-01 2.491688+01 8.002488-01 7.400048-04 0.000008+00 0.000008+00
1042 8.801448-01 2.494078+01 8.002488-01 7.483738-04 0.00O000t0O 8.800008E+00
1043 0.087408-01 2.496458+01 8.002008-81 7.477508-04 0.000008+08 8.000808E+00
1044 8.512378-01 2.498838+01 8.002178-01 7.48258E-04 0.0O00008+08 0.000808+00
1045 8.907488-01 2.500308+01 8.902188-81 7.475638-04 0.000088+00 0.000008+00
1046 8.548888-01 2.503778+01 8.061788-01 7.478008-04 0.000008+00 0.000008+08
1047 8.856368E-01 2.506258+01 8.901688-81 7.472478-04 0.080088+00 8.000888+08
1048 8.884988-01 2.508728+01 8.001018-81 7.465688-04 0.088008E+08 0.000088+00
1040 8.040078-01 2.511188+81 8.001088-01 7.458038-04 0.000008+00 0.000008+08
1000 8.654028-01 2.513658+01 8.061388-01 7.457568-04 0.0O00008+00 0.000808E+00
1051 8.894098-01 2.515958+81 8.061338-81 7.458718-84 0.080008E+00 0.000888+08
1002 8.051488-01 2.518338+01 8.061328-01 7.443628-04 0.080008E+80 0.0000÷0808
1003 0.210118-01 2.520708+01 8.951558-01 7.440388-04 0.080008E+00 0.000008+08
1054 8.706498-01 2.523008+00 8.001408-01 7.434888-04 0.000008+00 0.O000008+00
1005 8.046708-01 2.525388+81 8.901388-01 7.427838-04 0.080008+00 0.000008+00
1006 9.008428-81 2.527758+81 8.961518-01 7.421028-84 0.080008+00 0.O000088+08
1007 0.129098-01 2.530238+01 8.960678-01 7.406588-84 0.000008+00 0.000008+00
1008 8.312638-01 2.532428+01 8.062008-01 7.417018-84 0.000008+80 0.000008+00
1050 9.052288-01 2.534808+81 8.962008-01 7.410488-04 0.000008+00 0.000008+00
1000 9.408828-81 2.537108+80 8.962518-01 7.405468-04 0.080008+00 0.000008+08
1061 8.748818-01 2.530478+81 8.902308-01 7.411288-04 0.080008E+00 0.000008+00
1062 0.057038-01 2.541778+01 8.062408-01 7.404758-84 0.000008+80 0.000008+00
1063 8.880568-01 2.544138+01 8.002338-01 7.308098-04 0.000008+00 0.000008+00
1064 0.420778-81 2.546438+80 8.062788-01 7.403718-04 0.000008+00 0.000008+00
1065 9.248628-01 2.548828+01 8.963038-01 7.401638-04 0.000008+00 0.800008+00
1060 8.556778-01 2.551188+01 8.962658-01 7.404528-84 0.000008+80 0.000008+00
1007 8.851958-01 2.553578+01 8.062548-01 7.308388-04 0.000008+00 0.000008+00
0068 8.402468-81 2.550958+81 8.962108-01 7.404588-84 0.00008+E00 0.O000008+00
0060 8.854538-01 2.558428+81 8.062008-01 7.305248-84 0.000808+80 0.800008E+00
1070 8.441688-01 2.560808+01 8.961528-01 7.407358-04 0.000008+00 0.O008008+00
1070 0.046008-01 2.S6327Et01 8.961588-01 7.400848-04 0.000008+00 0.00O0008+00
0072 8.842488-01 2.565658+01 8.861488-01 7.394768-04 0.000008+00 0.008008E+00
1073 8.443888-81 2.568038+01 8.961008-01 7.403648-84 0.000008.00 0.800008E+00
1074 8.843048-01 2.578428+01 8.860898-01 7.307548-84 0.000080+80 0.000008+00
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1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1080
1087
1088
1089
1090
1001
1082
1003
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1100
1106
1107
1108
1109
1110
1111
1112
1113
1114
1119
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1120
1130
1131
1132
1133
1134
1135
1136
1137
1138
1138
1140
3141
1142
1143
1144
1145
1146
1147
1148
1140
1180
1151
1152
1183
1154
1159
1156
1187
11588
1189
1160
1161
1162
1163
1164
1165
1168
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
5179
0180
1181
1182

8.842795-01
8.826040-01
9.01255E-01
9.187370-01
8.988365-01
8.666445-01
8.58190E-01
8.827140-01
8.94882E-01
9. 0274 6E-01
9.08642E-01
8.888315-01
9.28360E-01
8.89307E-01
9.134454-01
9.16673E-01
8.744915-01
9.0 1690E-01
8.46123E-01
9.082125-01
8.98488E-01
9.0017 0E-01
8.906995-01
8.816840-01
8.94330E-01
8.614353-01
8.77811E-01
8. 96574E-01
8.741845-01
8.78485E-01
9.013305-01
9.34 887E-01
8.936185-01
9.027050-01
9.18999E-01
8.98118E-01
8.98897E-01
9. 0894 7E-01
9.26974E-01
8.71905E-01
8.969635-01
8.711685E-01
8.903115-01
8.99818E-01
8.913545-01
9.17347E-01
8.777215-01
9.00307E-01
8.890850-01
8.692000-01
9.31893E-01
9.033885-01
8.590365-01
9.041820-01
9.12474E-01
8.609955-01
8.71672E-01
9.28681E-01
8.940160-01
8.93460E-01
9.08239E-01
8.627959-01
8.771050-01
9.162015-01
9.28077E-01
9.197454-01
8.834115-01
8.692285-01
8.85366E-01
8.862075-01
9.060835-01
8.881985-01
9.092875-01
9.23632E-01
9.00286E-01
8.69474E-01
8.509415-01
8.597345-01
8.876185E-01
8.40925E-01
8.685544E-01
9.281055-01
8.83894E-01
9.12399E-01
9.17283E-01
8.971635-01
9.02 969E-01
8.64871E-01
8.512255-01
9.14 045E-01
9.02 196E-01
8.64393E-01
8.724845-01
9.08082E-01
8.61882E-01
8.85325E-01
8.19575E-01
8.730485-01
8.626565-01
8.58240E-01
9.06 722E-01
9.05635E-01
9.41449E-01
8.96015E-01
9.186800-01
9.09530E-01
9.22 157E-01
9.17719E-01

2.57280E+01
2.5975270+01
2 .877555+01
2 .079930.01
2.582325+01
2.58478E.01
2.587255+01
2.089735+01
2.592125.01
2.594485+01
2.596785.01
2.59917E+01
2.601485E01
2.603925.01
2.60630E+01
2.608685+01
2.61097E+01
2.61335E+01
2.61582E+0 1
2.61820E+01
2 .620580+01
2.62287E+01
2 .625335+01
2.62763E+01
2.63010E+01
2 .632857+01
2.63495E+01
2 .637335+01
2.639805+01
2 .642185+01
2.64465E+01
2.647035.01
2.649425.01
2 .651705+01
2.654085.01
2.656375.01
2.658755+01
2.661135+01
2.663525+01
2.665905+01
2.66827E+01
2.67057E+01
2.67295E+01
2.67542E+01
2 .677805+01
2.68017E+01
2.682955+01
2.68485E+01
2.68713E+01
2.68902E+01
2.69180E+01
2.69427E+01
2 .696655+01
2.69903E+01
2.761325+01
2.703785+01
2 .706275+01
2.70865E+01
2.711025+01
2.713505.01
2 .719785+01
2.718295E01
2.72063E+01
2.723025.01
2.72522E+01
2 .727685+01
2.72997E+01
3.73263E+01
2.734925+01
2.737385+01
2.73968E+01
2.742155.01
2.74443E+01
2.74682E.01
2.74920E+01
2.79167E+01
2.75395E+01
2.75652E+01
2.79890E.01
2.76128E+01
2.763675+01
2 .765955+01
2.76833E+01
2.770625+01
2.772905+01
2.775205.01
2.777757E÷1
2.779955+01
2.782435÷01
2.784805.61
2 .787105+01
2.789485.01
2.791855+01
2.794180÷01
2.796625.01
2 .799005.01
2.801285.61
2.803675+61
2.805955.01
2.80852E+01
2.830905+01
2.81328E+01
2 .81557E+01
2.81785E+01
2.826335.01
2.822705+01
2.82518E+01
2.827505E01

8.96078E-01
8.960665-01
8.96070E-61
8.96089E-61
8.960915-01
8.96064E-01
8.96 029E-01
8.96 026E-01
8.95988E-01
8.95994E-01
8.96006E-01
8.98989E-01
8.960295-01
8.960235-61
8.96038E-01
8.960858-61
8.96038E-01
8.96643E-81
8.95997E-61
8.960085-61
8.960115-61
8.960235-01
8.960185-01
8.960005E-01
8.960035-01
8.959872E-01
8.95955E-01
8.959565-01
8.90926E-01
8.959205-01
8.95925E-01
8.959605-01
8.989858-01
8.959645-01
8.95985E-01
8.95987E-61
8.95989E-61
8.96001E-61
8.96029E-61
8.960075-01
8.966085-01
8.959865-01
8.989815-01
8.959845-01
8.959865-01
8.959995-01
8.959835-01
8.959865-01
8.95 962E-01
8.959395-01
8.959715-01
8.99977E-01
8.995944E-01
8.959252-01
8.985966E-01
8.989385E-01
8.98914E-01
8.95941E-01
8.95939E-01
8.959375-01
8.95948E-01
8.959195-01
8.959625-01
8.909205-01
8.95948E-61
8.959665-61
8.959055E-61
8.909315-65
8.959225-61
8.959145-61
8.959225-01
8.959135-61
8.95925E-65
8.95949E-01
8.95953E-61
8.989365-01
8.958915-01
8.958595-01
8.95852E-01
8.98804E-01
8.95781E-01
8.988095-01
8.957985-01
8.95812E-01
8.958315-01
8.958325-01
8.95838E-01
8.98812E-01
8. 957730-01
8 .957890-01
8.957940-01
8.987670-01
8.957475-01
8.95758E-01
8 .957295-01
8.95720E-01
8.95717E-01
8.956970-01
8.956695-01
8.95637E-01
8.95646E-01
8.966550-01
8.95694E-01
8.956940-01
8.957140-01
8.857250-01
8 .957480-01
8 .957670-01

7.391465-04
7.3 85645-04
7.378925-04
7.37433E-04
7.367525-04
7.36575E-04
7.36729E-04
7.36053E-04
7.36365E-04
7.397025-04
7.391155-04
7.34466E-04
7.34395E-04
7.33744E-04
7.332445-04
7.32 816E-04
7.32410E-04
7.31756E-04
7.325916E-04
7.31930E-04
7.312640-04
7.30694E-04
7.300425-04
7.294935-04
7.28830E-04
7.28845E-04
7.28375E-04
7.277135-04
7.27321E-04
7.268335-04
7.261905-04
7.263905-04
7.25735E-04
7.251055-04
7.24748E-04
7.24 097E-04
7.23448E-04
7.228905-04
7.227775-04
7.224535-04
7.218045-04
7.2150005-04
7.20871E-04
7.202325-04
7.19599E-04
7.192095-04
7.18751E-04
7.18120E-04
7.17880E-04
7.176365-04
7.177115-04
7.17103E-04
7.17217E-04
7.166175-04
7.161315-04
7.16167E-04
7.558585-04
7.15740E-04
7.155109E-04
7.04480E-04
7.03 932E-04
7.139025-04
7.134640-04
7.530605-04
7.12994E-04
7.125795-64
7.120390-64
7.108065-04
7.112365-04
7.10664E-04
7.106980-64
7.095390-64
7.09015E-04
7.088095-04
7.08200E-04
7.079595-04
7.084265-04
7.085075-04
7.07928E-04
7.68918E-04
7.68697E-04
7.086375-04
7.08 102E-04
7.07635E-04
7.072665-04
7.06656E-04
7.06 073E-04
7.05 969E-04
7.064095-04
7.005872E-04
7.05386E-04
7.09296E-04
7.049745-04
7.04449E-04
7.04443E-04
7.03896E-04
7.033035-04
7.029685-04
7.028934E-04
7.03 060E-04
7.02524E-04
7.01977E-04
7.024615-04
7.0518635-04
7.01539E-04
7.010415-04
7.00805E-04
7.00458E-04

0.00000E+00
0.00000E+00
0.000005+00
0.00000E+00
0.000005+00
0.00000E+00
0.000005+00
0.00000E+00
0.000005+00
0 .000005+00
0.000005+00
0.000005+00
0 .000005+00
0.00000E+00
0.000005+00
0.00000E+00
0.00000E+00
0.000005+00
0.00000E+00
0.000005+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0 .000005+00
0 .000005+00
0.000005+00
0 .000005+00
0 .000005+00
0 .000005+00
0.00000E+00
0.000005+00
0.000005+00
0 .000005+00
0.00000E+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0 .000005+00
0 .000005+00
0.000005+00
0.00000E+00
0 .000005+00
0.000005+00
0.000005÷00
0.000005+00
0.00000E+00
0 .000005+00
0 .000005+00
0.000005+00
0.000000+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0.060000E÷00
0.000000÷00
0.00000E+00
0.060000E÷00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.000005÷00
0.000005+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.000005+00
0.00000E+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.000005+00
0.00000E+00
0.000005+00
0.00000E+00
0.00000E+00
0.000005+00
0.000005+00
0.00000E+00
0.000005+00
0.000005+00
0.00000E+00
0.00000E÷00
0.000005+00

0.00000E+00
0.00000E+00
0.000005+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.00000E÷00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.00000E+00
0.000005+00
0.000005+00
0.00000E÷00
0.000005+00
0.000005+00
0 .000005+00
0,000005+00
0.00000E+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.000005÷00
0.00000E+00
0.00000E+0 0
0.000005+00
0.000005÷00
0.00000E÷00
8.000005+00
0.000005+00
0.00000E+00
0.00000E+00
0.000005+00
0.000005+00
0.000005.00
0.000005+00
0.000005+00
0.000005+00
0.000005+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
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+600
0.000005÷00
0.000005+00
0.00000E+00
0.000000+00
0.000000+00
0.00000E+00
0.000005÷00
0,00000E+00
0.000005+00
0. 00000E+00
0.000005+00
0.00000E+00
0.000005+00
0 .000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.00000E+00
0.000005+00
0.00000E+00
0.00000E+00
0.000005+00
0.00000E+00
0.00000E+00
0.000000+00
0.000000+00
0.00000E+00
0.00000E÷00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.00000E+00
0.000000÷00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00 0
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S1183 8.683598-01 2.82993E+01 8.957438-01 7.002508-04 0.000008+00 0.00000E+00

1184 0.041608-01 2.83232E+01 8.95750E-01 8.906938-04 0.00000E+00 0.00000E+00
1185 0.238358-01 2.834708+01 8.98774E-01 6.99504E-04 0.O0000E+00 0.00000E,00
1185 0.169948-01 2.837088+01 8.95792E-01 6.001438-04 0.000008+00 0.00000E+00
1187 9.204408-01 2.839558+01 8.95813E-81 6.988638-04 0.00000E,00 0.0000OE+.00
1188 9.088315-01 2.841838+01 8.958238-01 6.98349E-04 0.050000E+00 0.00000E+00
1189 9.27445E-01 2.84422E+~01 8.98850E-01 8.98260E-04 0.00000E+00 0.500000E+00
1190 8.84641E-01 2.846888+01 8.058408-01 8.077408-04 0.000008+00 0.00000E+00
1101 9.12230E-01 2.849178+01 8.95854E-01 0.072948-04 0.00000E+00 0.00000E+00
1102 9.274208-01 2.851458+01 8.908818-01 6.072138-04 0.000008+00 0.00000E+00
1193 8.89833E-01 2.803738+01 8.95870E-01 6.900458-04 0.00000E+00 0.000008+00
1194 9.27713E-01 2.856038+01 8.95902E-01 6.96573E-04 0.OOOO0E+00 0.000008+00
1195 9.524188-01 2.85840E+01 8.959508-01 8.975908-04 0.00000E+00 0.OOOOOE+00
1190 8.745778-01 2.800788+01 8.959328-01 0.972408-84 0.00000E+00 0.00000E+00
1197 8.516318-01 2.803178+01 8.90800E-01 0.976478-04 0.000008+00 0.000008+00
1198 8.9846008-01 2.885558+01 8.058078-01 0.970008-04 0.00000E+00 0.000008+00
1199 8.77306E-01 2.888028+01 8.00881E-01 0.960578-04 0.00000E+00 0.000008+00
1200 9.218778-01 2.870408+01 8.909838-01 6.064138-04 0.000008+00 0.000008+00
1201 8.844068-01 2.87287E+01 8.908938-01 6.908988-04 0.000008+00 0.000008+00
1202 9.200308-01 2.875178,01 8.989198-01 0.057908-04 0.000008+00 0.000008+00
1203 0.09304E-01 2.877038+01 8.959308-01 0.053008-04 0.000008+00 0.000008,00

8880 MESSAGE NU14588 K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER8 OF GENERATIONS.

0

0
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NAC-LWT Cask SAR
Revision 44

August 2015

LIFETIME = 1.45824E-04 + OR - 1.69663E-07 GENERATION TIME = 9.91010E-05 + OR - 1.05326E-07
NO BAR =2.41915E,00 * OR - 3.80479E-06 AVERAGE FISSION GROUP = 2.45928E+01S + OR - 2.26697E-03

ENERGY(EV) OF TNE AVERAGE LETHARGY CAUSING FISSION = 3.06273E-02 + OR - 6.87042E-05

NO. OF INITIAL
GENERATIONS

SKIPPED

3

4

5

7

9

10

12

17

22

27

32

37

42

47

52

57

62

67

72

77

82

87

AVERAGE
K-EFFECTIVE DEVIATION

0.89596 + OR -0.00070

0.89897 + OR -0.00070

0.89596 + OR -0.00070

0.89594 * DR -0.00070

0.89592 + OR -0.00070

0.89591 + OR -0.00070

0.89589 + OR - 0.00070

0.89587 + OR - 0.00070

0.89587 + OR - 0.00070

0.89590 + OR - 0.00070

0.89583 +- OR - 0.00078

0.89583 + OR - 0.00070

0.89088 + OR - 0.00070

0.89087 +. OR - 0.00070

0.89587 + OR - 0.00070

0.89592 + OR - 0.00071

0.89588 + OR - 0.00071

0.89088 + OR - 0.00071

0.89585 + OR - 0.00071

0.89590 + OR - 8.00071

0.89588 OR - 0.00071

0.89580 + DR - 0.00071

0.89584 + OR - 0.00072

0.09590 + OR - 0.00072

0.89588 + OR - 0.00072

87 PER CENT
CONFIDENCE INTERVAL

0.89526 TO 0.89865

0.89520 TO 0.89687

0.89527 TO 8.89866

0.89524 TO 0.89664

0.89523 TO 0.89662

0.89522 TO 0.89661

0.89919 TO 0.89859

0.89817 TO 0.89657

0.89517 TO 0.89657

0.89520 TO 0.89660

0.89013 TO 0.89653

0.89513 TO 0.89603

0.89518 TO 0.89858

0.89517 TO 0.89858

0.89517 TO 0.89857

0.89522 TO 0.89663

0.89517 TO 0.89588

0.89517 TO 0.89659

0.89514 TO 0.99688

0.89019 TO 0.89661

0.89515 TO 0.89658

0.89808 TO 0.89851

0.89512 TO 0.89855

0.89018 TO 0.89682

0.89016 TO 0.89660

0.89522 TO 0.89667

95 FOR CENT
CONFIDENCE INTERVAL

0.89457 TO 0.89735

0.89458 TO 0.89738

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 0.89728

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

0.89448 TO 0.89734

0.89444 TO 0.89732

0.89450 TO 0.89739

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.89387 TO 0.89804 1200000

0.89388 TO 0.89808 1199000

0.89388 TO 0.89800 1198000

0.89388 TO 0.89803 1197000

0.89383 TO 0.89801 1196000

0.89382 TO 0.89801 1195000

0.89380 TO 0.89798 1194000

0.89378 TO 0.89796 1193000

0.89377 TO 0.89796 1192000

0.89380 TO 0.89799 1191000

0.89373 TO 0.89792 11868000

0.89374 TO 0.89793 11816000

0.89378 TO 0.89798 1178090

0.89376 TO 0.89799 1171000

0.89376 TO 0.89798 1188000

0.89380 TO 0.89804 1161000

0.89375 TO 0.89800 1186000

0.89375 TO 0.89801 1151000

0.89372 TO 0.89798 1148000

0.89376 TO 0.89004 1141000

0.89372 TO 0.89801 1138000

0.89365 TO 0.89794 1131000

0.89369 TO 0.89799 11268000

0.89374 TO 0.89806 11219000

0.09372 TO 0.89804 1116000

92 0.89594 + OR - 0.00072 0.89378 TO 0.89811 1i11000
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NO. OF INITIAL
GENERATIONS

SKIPPED

57

102

107

112

117

1222

127

132

137

-- 142

147

152

157

102

167

172

177

182

187

152

197

202

207

212

217

222

227

AVER.AGE
K-EFFECTIVE

07 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.89589 + OR -0.00072

0.09584 + OR -0.00073

0.89577 + OR -0.00073

0.89577 +. OR -0.00073

0.89578 + OR -0.00073

0.09571 + OR -0.00073

0.89584 + OR -0.00073

0.89590 + OR -0.00074

0.89592 + OR -0.00074

0.89592 + DR -0.00.094

0.89600 + OR -0.00074

0.89593 + DR - 0.00074

0.89584 + OR - 0.00075

0.09583 + OR - 0.00075

0.89503 + OR - 0.00875

8.88580 + OR - 0.00075

5.89578 + OR -0.00076

0.89584 + OR -0.00076

0.89581 + OR -0.00070

0.89592 + OR -0.00076

0.89590 + OR -0.00070

0.89589 + OR -0.00076

0.89595 + OR -0.00077

0.89893 + OR - 8.00077

0.89097 + OR - 0.80077

8.89001 * OR - 0.00077

0.89601 + OR - 0.00077

0.89517 TO 0.89662

0.89811 TO 0.89050

0.89504 TO 0.89050

0.89804 TO 0.89500

0.88504 TO 0.89051

0.89498 TO 0.85845

0.89511 TO 0.85658

0.89510 TO 0.89003

0.85518 TO 0.89065

.0.85.518 TO. 0.89000

0.89026 TO 0.89674

0.85519 TO 0.89008

0.85509 TO 0.89658

0.89008 TO 0.88058

0.88808 TO 0.89658

0.89513 TO 0.88061

0.89582 TO 0.89054

0.89508 TO 0.89600

0.89505 TO 0.88057

0.89515 TO 0.88608

0.89513 TO 5.89600

0.89512 TO 0.89005

0.85518 TO 0.89072

0.85516 TO 0.85070

0.85520 TO 0.89675

0.89023 TO 0.85678

0.89524 TO 0.80678

95 PER CENT
CONFIDENCE INTERVAL

0.80445 TO 0.89734

0.85438 TO 0.85728

0.85432 TO 0.89722

0.89431 TO 0.05723

5.85431 TO 0.85724

0.69420 TO 0.89738

0.89438 TO 0.89731

8.89443 TO 0.89737

0.80444 TO 0.89739

0.89444 TO 0.89740

0.89450 TO 0.80748

0.85444 TO 0.89742

0.50434 TO 0.89733

0.89433 TO 0.89733

0.85433 TO 0.89733

0.80435 TO 0.89737

0.80420 TO 0.89729

0.80432 TO 0.80736

0.89429 TO 0.88733

0.89430 TO 0.85744

0.89437 TO 0.89742

0.80430 TO 0.89742

0.80442 TO 0.80748

0.85440 TO 0.89747

0.88443 TO 0.80702

0.89440 TO 8.897055

0.89446 TO 0.80755

95 PER CENT NUMSER OF
CONFIDENCE INTERVAL NISTORIES

0.69372 TO 0.85807 1106000

0.89366 TO 0.89501 1101000

0.89309 TO 0.89700 1006000

0.80358 TO 0.80706 1091000

0.89308 TO 0.80757 1088000

0.89352 TO 0.89791 1081000

0.89364 TO 0.80804 1078000

0.89369 TO 0.80810 1071000

0.89370 TO 0.69813 1006000

0.89360 TO 0.80814 1001000

0.89377 TO 0.89823 1056000

0.89370 TO 0.89817 1051000

0.09300 TO 0.80807 10488000

0.89358 TO 0.89808 2042000

0.89358 TO 8.85808 1030000

0.89360 TO 0.85812 1031000

0.80301 TO 0.85805 1020000

0.85307 TO 0.80811 1021000

0.89303 TO 0.85809 1016080

0.80303 TO 0.89820 1011000

8.89360 TO 0.80819 1000000

0.09358 TO 0.89818 1001008

0.89305 TO 0.89825 556000

0.59363 TO 8.89824 991000

0.85360 TO 0.89829 986000

0.55309 TO 0.85832 981000

0.80309 TO 0.89833 578000
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NO. OF INITIAL
GENERATIONS

S•IPI ED

232

237

242

247

925

257

262

267

272

277

282

287

292

297

AVERAGE
K-EFFECTIVE

0.89598-

0.89591-

0.89598-

9.89692-

8.89803

0.89596-

0.89599-

0.89602

0.89593-

8.89606

8.89612-

6.89623

0.89618

6.89617-

+OR

+ OR

+ OR

+ OR

F OR

F OR

F OR

F OR

F OR

F OR

F OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

-0.00077 6.89521 TO 0.89676

-0.00078 6.89513 TO 0.89669

-0.00070 0.89020 TO 0.89676

-0.00078 0.89524 TO 0.89680

-0.00070 0.89520 TO 0.89681

-0.00076 0.89517 TO 0.89674

-0.00070 0.89521 TO 0.89678

-0.00079 0.89523 TO 0.89682

- 0.05079 0.89514 TO 0.09673

-0.00079 0.89826 TO 0.89688

-0.00080 0.89533 TO 0.89693

F OR-

F OR-

F OR-

0.00080

0.00080

0.00080

0.89543 TO 0.85783

0.89838 TO 0.85698

0.89537 TO 5.89697

95 PER CENT
CONFIDENCE INTERVAL

0.89443 TO 0.09753

0.89435 TO 0.89746

0.89442 TO 0.89754

0.89446 TO 0.89759

0.80447 TO 5.89759

0.09439 TO 0.89752

0.89442 TO 0.89787

0.89444 TO 0.89761

0.89435 TO 0.89752

0.89447 TO 0.89768

8.89453 TO 5.89772

8.89463 TO 0.89782

0.89458 TO 0.89778

8.89487 TO 0.89777

8.89449 TO 0.89773

0.89441 TO 0.89764

0.89437 TO 0.89761

0.89445 TO 5.89770

0.88437 TO 0.89763

0.89435 TO 0.89763

0.89439 TO 0.89768

6.89434 TO 0.89764

6.89447 TO 0.89778

6.89449 TO 0.89781

6.89453 TO 0.89786

0.89446 TO 0.89779

0.88439 TO 0.89774

99 PER CENT
CONFIDENCE INTERVAL

0.89366 TO 0.89831

0.89308 TO 0.89824

0.89360 TO 0.89832

6.89368 TO 0.89837

6.88368 TO 0.89838

6.89360 TO 0.89831

8.89363 TO 0.89836

8.89365 TO 8.89840

8.85355 TO 8.89831

0.89367 TO 8.89844

0.89373 TO 8.89855

0.89303 TO 0.89863

0.89378 TO 0.89858

0.89378 TO 8.89857

0.89369 TO 0.89851

0.09368 TO 0.89844

0.89386 TO 0.89842

0.89364 TO 0.89852

0.89355 TO 0.89845

0.89383 TO 0.89845

0.89356 TO 0.89850

0.89352 TO 0.89847

0.89365 TO 0.89881

0.89366 TO 0.89864

0.89378 TO 0.89870

0.89362 TO 0.89863

0.89350 TO 0.89858

NUMBEER OF
NISTORIES

071000

966000

961000

906006

551000

946060

941000

936000

931000

926000

921000

916000

911000

906000

501000

896000

891000

8866000

8816000

876000

8716000

806000

881000

856000

851000

846000

841000

382 6.89610 + OR -0.00680 0.89938 TO 0.89690

367

312

317

322

327

332

337

342

347

382

367

362

0 .89682

0 .89099

0.89668

0.896600

0 .89599

0.89603

0.89599

0.89613

0.89615

0.89628

0.89613

0.89606

+ OR

+ OR-

+ OR-

+ OR-

± OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

± OR-

4 OR-

0 .00081

0.00081

0 .00081

0.00082

0.00082

0.00082

0.00083

0,00083

0.00083

0.00083

0. 00083

0 .00084

0.89522 TO 0.89683

6.89518 TO 0.89880

0.89526 TO 0.89689

0.89518 TO 0.89681

8.89517 TO 0.89681

0.89031 TO 0.09685

8.89517 TO 0.89682

6.89530 TO 0.89695

6.89532 TO 0.89698

0.89837 TO 0.89703

6.89029 TO 0.89696

6.89023 TO 0.89690

S
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NO. OF INITIAL
GENERATIONS

SKIPPED

367

372

377

382

387

392

397

402

407

432

417

422

427

432

437

442

447

452

457

402

467

472

477

482

487

492

497

AVERAGE
K-EFFECTIVE

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.89615

0.89820

O0.89823

0.89617

0.89621

0.89604

0.89602

0.89597

0.89583

90.8579

0.89577

0.89565

0. 89565

0.89554

0.89540

0.89547

0.89553

0.898555

0.89545

0.89548

0.89549

0.89552

0 .89556

0 .89560

8.89599

0 .89056

0.89543

+ OR

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

0.00084

0.00084

0.00084

0.00085

0.00085

0.00085

0.00085

0.00085

0.00085

0.00086

0.00086

0.00086

+ OR -0.00086

+ OR -0.08087

+ OR -0.00086

+ OR -0.00086

+ OR -0.00087

+ OR -0.00087

+ OR -0.00088

+ OR -0.00088

+ OR -0.00089

+ OR -0.00089

+ OR -0.00090

+ OR -0.00090

+ OR - 0.00090

+ OR - 0.00090

+ OR - 0.00091

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 0.80689

0.89517 TO 9.89687

0.89512 TO 0.89683

0.89498 TO 0.89669

0.89494 TO 0.99669

0.89491 TO 0.89663

0.80479 TO 0.89651

0.89479 TO 0.89692

0.89467 TO 0.89840

0.89404 TO 0.89626

0.89461 TO 0.89633

0.80466 TO 0.89639

0.99468 TO 0.89642

0.89457 TO 0.09632

0.89400 TO 0.09636

0.89461 TO 0.80638

0.89462 TO 0.89641

0.89466 TO 0.80646

0.89470 TO 0.89650

0.89469 TO 0.89649

0.89465 TO 0.89646

0.80452 TO 0.89633

95 PER CENT
CONFIDENCE INTERVAL

0.89447 TO 0.89784

0.89452 TO 0.89788

0.89404 TO 0.89792

0.09448 TO 0.89787

0.89450 TO 0.89791

0.89433 TO 0.80774

0.89432 TO 0.89772

0.89426 TO 0.89768

0.89412 TO 0.89754

0.89408 TO 0.89751

0.09405 TO 0.89749

0.89393 TO 0.89737

0.89393 TO 6.89738

0.89380 TO 0.89727

0.89368 TO 0.89712

0.89374 TO 0.89720

0.89379 TO 0.89726

0.89381 TO 0.89739

0.80369 TO 0.09720

0.89372 TO 0.89725

0.89372 TO 0.89726

0.89373 TO 0.89738

0.89377 TO 0.89736

0.89380 TO 0.89748

0.89379 TO 0.89739

0.89375 TO 0.99737

0.89362 TO 0.89724

99 PER CENT
CONFIDENCE INTERVAL

0.89363 TO 8.80868

0.89368 TO 0.89873

0.89370 TO 0.89876

0.80363 TO 0.89871

0.89365 TO 0.89870

0.89348 TO 0.89859

0.89347 TO 0.89857

0.89341 TO 0.99854

0.89327 TO 0.89839

0.89322 TO 0.09837

0.89319 TO 0.89835

0.89307 TO 0.89823

0.89307 TO .0.9024

0.89294 TO 0.89813

0.89282 TO 0.89798

0.89280 TO 0.89806

0.89292 TO 0.09813

0.89293 TO 0.89817

0.89282 TO 0.89808

0.89284 TO 0.89013

0.89283 TO 0.89810

0.89284 TO 0.89819

0.89287 TO 0.89825

0.89290 TO 0.89830

0.89288 TO 0.89829

0.89284 TO 0.89027

0.89271 TO 0.89014

NUMBER OF
NISTORIES

836000

831000

826000

821000

816000

811000

806000

801000

796009

791000

786000

781000

776009

775000

766000

761000

796000

751000

746000

741000

7368000

731000

726000

721000

716000

711000

706000

0
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NO. OF INITIAL
GENERATIONS

SKIPPED

502

507

512

517

522

527

5322

937

542

547

552

957

562

567

572

577

582

587

552

597

602

607

612

617

622

627

AVERAGE
K-EPPECTIVE

0.89538

0.89038

O0.89527

0.859534

0.89538

0.89522

0.85522

0.85529

0.85533

0.89533

0.85547

9.89543

0.89553

0.85541

0.85553

0.85536

8 .89521

0.89514

0.89520

0.89530

0.89534

0.89521

0.89507

0.89507

0.89512

0.89508

+ 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

07 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 9.90091 9.89447 TO 0.85829

- 0.00092 9.89447 TO 0.89630

- 0.00092 5.89435 TO 0.89819

- 0.00092 0.89442 TO 9.89626

- 0.00092 0.89445 TO 0.89630

- 0.00093 0.89429 TO 0.85615

- 0.00053 0.89429 TO 0.85615

-0.00053 0.09435 TO 0.85621

- 9.080054 0.85440 TO 0.89627

- 0.00054 0.89439 TO 0.85627

- 0.00094 0.89453 TO 0.89641

- 0.080055 0.85448 TO 0.85638

- 0.00095 0.89408 TO 0.85645

- 0.00996 0.85445 TO 0.85636

- 0.000956 0.85457 TO 0.89649

- 0.00097 0.89435 TO 0.85632

- 0.00057 5.89425 TO 0.89618

- 0.00097 0.85416 TO 0.89611

- 0.00088 0.85423 TO 0.89618

- 0.00098 0.09432 TO 0.89625

- 0.00055 0.89436 TO 0.89633

- 0.09095 0.89422 TO 0.89620

- 5.09190 0.85407 TO 0.89607

95 PER CENT
CONFIDENCE INTERVAL

0.89356 TO 0.85721

0.85355 TO 0.89722

0.05343 TO 0.89711

0.85350 TO 0.85718

0.89353 TO 0.09723

0.85336 TO 0.85707

0.89336 TO 0.09708

0.85342 TO 0.85714

0.85346 TO 0.09720

0.89345 TO 0.85721

0.85359 TO 0.85736

0.89304 TO 0.85732

0.80363 TO 0.89744

0.89345 TO 0.09732

0.89361 TO 0.89745

5.65343 TO 5058725

0.85328 TO 0.09715

9.89319 TO 0.89708

9.89325 TO 0.89716

0.89334 TO 0.89727

0.09337 TO 0.89732

9.85323 TO 9.89719

0.09308 TO 9.89706

0.89307 TO 0.85707

0.89310 TO 0.89713

0.89305 TO 0.895711

0.89312 TO 0.85721

99 PER CENT
CONFIDENCE INTERVAL

0.89265 TO 0.89812

0.89264 TO 0.89953

0.89251 TO 0.89803

0.89257 TO 0.89810

0.89261 TO 0.09815

9.89244 TO 0.895000

0.89243 TO 0.09801

9089249 TO 9.89807

0.89253 TO 0.89014

0.09251 TO 0.89815

0.89265 TO 0.85830

0.89255 TO 0.89827

0.85268 TO 0.89839

0.89254 TO 0.85828

0.89264 TO 0.89841

0.89246 TO 0.89825

0.89231 TO 0.89811

0.09221 TO 0.89806

0.89227 TO 0.89814

0.05235 TO 9.89826

0.89238 TO 0.89031

0.09223 TO 0.85810

0.09208 TO 0.85006

0.89207 TO 0.89807

0.89210 TO 0.85814

0.89204 TO 0.09813

0.89210 TO 0.09923

NUNBER OP
NISTORIES

701000

656000

091000

686000

681000

676000

671600

666000

661006

6566000

651000

646000

6416060

636000

6315000

626056

621000

616000

611000

606000

601000

556000

591090

586000

501000

576000

571090

- 0.00100

- 0.00101

- 9.00102

0.05407 TO 0.89607

0.05411 TO 0.89611

9058407 TO 0.85610

632 0.89517 + OR - 0.00102 6.89415 TO 9.89618
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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

67 PEE CENT
DEVIATION CONFIDENCE INTERVAL

0.80544

0.89559

0.89560

0.89566

0.89578

0.89588

0.89581

0.89578

0.89591

0. 89596

0.89587

0.89584

0,.80062

0.89550

0 .80039

0.89535

08.89524

0.89524

0.89515

0.80511

0.89499

0.89484

0.8904 82

0.80468

0.80466

0.80449

0.89422

O R -

+ OR -

+ OR -

+ OR -

+ OR -

+ OR -

+ OR -

o OR -

+ OR -

+ OR -

+ OR -

+ OR -

+ OR -

+ OR -

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

* OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ DR-

+ OR-

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

6.00112

0.00113

0.00113

0.00114

0.00114

0.00115

0.00115

0.00115

0.00115

0.00115

0.89442 TO 0.89646

0.09457 TO 0.89661

0.89457 TO 0.89663

0.89456 TO 0.89664

0.89474 TO 0.09682

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 0.09695

0.89476 TO 0.89692

0.89454 TO 0.89071

0.89441 TO 0.89659

0.89429 TO 0.09649

0.89425 TO 0.09646

0.89413 TO 0.89635

0.89412 TO 0.89636

0.89403 TO 0.89628

0.89398 TO 0.89624

0.89385 TO 0.80613

0.89370 TO 0.89899

0.89367 TO 0.89596

0.89345 TO 0.89575

0.89351 TO 0.09582

0.89333 TO 0.89564

0.89306 TO 0.89537

95 PER CENT
CONFIDENCE INTERVAL

0.89340 TO 0.80748

0.89354 TO 0.89703

0.89354 TO 0.89766

0.89352 TO 0.89768

0.89370 TO 0.89788

0.89378 TO 0.89798

0.89370 TO 0.89792

0.89206 TO 0.89790

0.89378 TO 0.89804

0.80380 TO 0.898099

0.89371 TO 0.89803

0.89287 TO 0.89800

0.89345 TO 0.89780

0.89332 TO 0.89768

0.89320 TO 0.89759

0.89324 TO 0.89757

0.89301 TO 0.89740

0.89301 TO 0.89748

0.89290 TO 0.89741

0.89284 TO 0.89737

0.89271 TO 0.89726

0.80250 TO 0.89713

0.89252 TO 0.89711

0.89230 TO 0.89690

0.89235 TO 0.80697

0.89218 TO 0.89080

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

0.80200 TO 0.89896

0.89272 TO 0.89910

0.89272 TO 0.89917

0.89283 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 0.88795

0.89075 TO 0.89768

NUMBER OF
NISTORIES

566000

061000

556000

0551000

546000

541000

536000

531000

026000

022000

016000

511000

508000

501000

496000

491000

486000

481000

476000

471000

466000

461000

496000

451000

446000

441000

436000
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NO. OF INITIAL
GENERATIONS

SKIPPED

772

777

782

787

782

787

88O2

8807

812

817

822

827

832

837

842

847

882

887

8862

887

872

877

882

887

892

897

AVERAGE
K-EFFECTIVE DEVIATION

0.89444 + OR -0.00118

0.89458 + OR -0.80117

0.89448 + OR 0 .00118

0.89428 + OR -0.80118

0.80418 + OR -0.80119

8.88483 + OR -0.88120

0.88488 + OR -0.80110

8.88426 + OR -0.88120

8.88480 ÷ OR - 8.80120

8.89393 + OR - 0.88121

8.88377 + OR - 8.88121

8.88388 + OR - 0.00122

8.88388 + OR - 8.88123

8.88334 + OR - 0.00124

8.89341 + OR - 8.08124

0.88331 + OR - 0.08125

8.88318 + OR - 0.00128

0.88318 + OR - 0.08128

8.88201 + OR - 0.00129

8.89280 + OR - 0.00138

8.89288 + OR - 0.00131

0.88288 + OR - 0.00131

0.80282 + OR - 0.00131

0.88270 + OR - 8.88133

0.88280 + OR - 0.88134

0.88307 + OR - 0.88130

87 PER CENT
CONFIDENCE INTERVAL

0.89328 TO 0.89888

0.88333 TO 0.88888

8.88328 TO 0.88883

8.88387 TO 0.89843

8.80287 TO 0.88838

8.88283 TO 0.88822

8.88280 TO 0.88824

8.88386 TO 0.88847

0.88280 T0 0.80520

0.88272 TO 0.88813

0.88288 TO 0.804988

0.88244 TO 0.88488

0.88237 TO 8.88483

0.88210 TO 0.884588

0.89217 TO 0.88488

0.89208 TO 0.88488

0.88103 TO 0.88448

0.80182 TO 0.88438

0.88182 TO 0.89418

0.88138 TO 8.88400

0.88135 TO 0.88387

0.88137 TO 0.884800

0.88181 TO 0.88413

8.88136 TO 0.88403

8.88130 TO 0.88398

0.88172 TO 0.89442

80 FEE CENT
CONFIDENCE INTERVAL

0.88213 TO 0.88878

0.89218 TO 0.89883

0.88210 TO 0.89888

0.88189 TO 0.88861

0.88178 TO 0.88854

0.89183 TO 8.88842

0.89188 TO 0.80843

0.89188 TO 8.89887

0.88180 TO 0.88840

0.89181 TO 8.89834

0.89138 TO 0.88818

0.89122 TO 8.88811

0.89114 TO 0.88888

0.89088 TO 8.88882

0.88093 TO 0.88589

0.88081 TO 8.89881

0.89087 TO 8.89572

0.88055 TO 0.89566

8.88033 TO 0.88848

0.89009 TO 0.89830

8.88004 TO 0.88828

8.88008 TO 0.88831

0.88019 TO 0.88848

0.88803 TO 0.89838

0.88998 TO 0.89833

0.88038 TO 0.89576

0.89026 TO 0.88888

99 FEE CENT
CONFIDENCE INTERVAL

0.89087 TO 0.89792

8.89180 TO 8.89808

8.88083 TO 0.88799

8.89070 TO 8.88778

8.88058 TO 0.88773

8.88043 TO 0.88762

8.89047 TO 0.89782

8.88068 TO 8.88787

0.80048 TO 0.88760

8.88030 TO 0.88788

8.89018 TO 8.89739

8.88000 TO 0.89733

8.88991 TO 8.88729

8.88963 TO 0.89708

8.88888 TO 8.89713

0.88908 TO 0.88708

0.88841 TO 0.896988

0.88927 TO 0.89694

0.88804 TO 0.88877

0.88878 TO 0.89681

0.88873 TO 0.89808

0.88875 TO 0.89882

0.88888 TO 0.88878

0.88870 TO 0.88888

0.88882 TO 0.88887

8.88803 TO 0.88711

8.88880 TO 0.897805

NUMNBER OF
NISTORIES

431000

4280800

421000

4188000

411000

4088000

401000

398888

391000

388808

381800

378888

371800

388888

381088

356888

381008

348888

341008

336888

331000

328000

320000

318000

311000

308000

3018000982 0.88287 + OR - 0.08138 0.88082 TO 0.89433
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NO.
081

OF INITIAL
ITNERATIONS
SKIPPED

AVERAGE
K- EFFECTIVE

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

907 0.89324 + OR - 0.00136 0.89188 TO 0.89460

912 0.89313 + OR - 0.00136 0.89177 TO 0.89449

917 0.89323 + OR - 9.90138 0.89188 TO 8.89461

922 0.89328 + OR - 0.00139 9.89189 TO 8.89468

927 9.89372 . OR - 0.08139 0.89233 TO 0.89012

922 0.89404 + OR - 0.00140 0.89264 TO 9.89944

937 0.89490 + OR - 0.00139 0.89311 TO 0.89989

942 0.89447 + OR - 0.00141 0.89306 TO 0.890888

947 0.89431 + OR - 0.09143 0.89288 TO 0.89874

982 0.89445 + OR - 0.00144 0.89301 TO 0.89889

907 0.99436 + OR - 0.00143 0.99292 TO 0.89879

962 0.89417 + OR - 0.00145 0.89273 TO 0.89562

967

972

977

992

987

992

997

1002

1007

1012

1017

1022

1027

1032

1937

0.99438

9.89429

0.89486

0.89417

0.89406

0.89413

0.89395

0.89395

0.89419

9.89408

0.89387

9.89309

0.99344

0.893599

0.89390

+ OR - 0.00146

+ OR - 0.00148

+ OR - 0.00148

+ OR - 0.00149

* OK - 0.00152

+ OR - 0.00154

+ OR - 0.00156

+ OR - 0.00157

+ OR - 0.00160

+ OR - 0.00164

+ OR - 0.00167

+ OR - 0.00171

+ OR - 0.00176

+ OR - 0.00189

+ OR - 0.00185

0.89290 TO 0.09581

0.89281 TO 0.89877

0.89308 TO 0.89604

0.89207 TO 0.89866

0.89284 TO 0.89559

0.89209 TO 0.89568

0.89239 TO 0.89981

0.89238 TO 8.89002

0.89289 TO 0.89079

0.89244 TO 0.89073

0.89210 TO 0.89054

0.89084 TO 0.89927

0.88168 TO 0.89820

0.89079 TO 9.89840

0.89200 TO 0.89574

90 PER CENT
CONFIDENCE INTERVAL

0.89051 TO 0.09597

0.89041 TO 0.89589

0.89047 TO 0.99599

0.89050 TO 0.89687

0.89093 TO 0.89681

0.89124 TO 0.89684

0.80172 TO 0.89728

0.89165 TO 0.89729

0.89145 TO 0.89717

0.89157 TO 0.89733

0.89101 TO 0.89720

0.89128 TO 0.89706

0.99144 TO 0.89727

0.89133 TO 0.99720

0.89160 TO 0.89792

0.89118 TO 0.89716

0.89102 TO 0.89710

0.89105 TO 0.89722

0.89082 TO 0.80707

0.89081 TO 0.89709

0.89098 TO 9.89739

0.89080 TO 0.89737

0.89052 TO 0.89722

0.89013 TO 0.89608

0.88993 TO 0.89600

0.88999 TO 0.89720

0.89020 TO 0.89759

9.89015 TO 0.890733

0.88904 TO 0.89722

0.88909 TO 0.89737

0.88910 TO 0.89747

0.88984 TO 0.89791

0.88984 TO 0.89824

0.89033 TO 0.89867

0.89024 TO 0.89870

0.89003 TO 0.898888

0.80013 TO 0.89877

0.89008 TO 0.89864

0.88084 TO 0.89881

0.88998 TO 0.88872

0.88988 TO 0.89873

0.89012 TO 0.89800

0.88968 TO 9.80868

9.88980 TO 0.89863

0.88951 TO 0.89876

0.88926 TO 0.89863

0.88924 TO 0.88866

0.88938 TO 0.89899

0.88910 TO 0.89901

0.08884 TO 0.89889

0.88842 TO 0.898069

0.88817 TO 0.89871

0.88818 TO 0.89901

0.88835 TO 0.09944

296000

291000

286000

281000

276000

271000

266000

261000

286000

251000

246000

241000

226000

231000

226000

221000

216000

211000

206000

201000

196000

181000

180000

181000

176000

171000

166000

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL NISTORIES
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August 2015

NO. OF INITIAL
GENERATIONS AVERAGE 07 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

1642 0.89388 + OR -0.00188 0.89200 TO 0.89075

1047 0.09434 + OR -0.00190 0.89244 TO 0.80024

1002 0.89402 + OR -0.00195 0.89208 TO 0.89648

1007 0.89422 + OR -0.00200 0.89222 TO 0.89022

1002 0.89360 . OR -0.00202 0.89159 TO 0.89562

1007 0.89339 + OR -0.00203 0.89136 TO 0.89542

1072 0.89415 + OR -0.00204 0.89211 TO 0.89619

1077 0.89474 + OR -0.00208 0.89266 TO 0.89681

1082 0.89508 + OR -0.00212 0.89290 TO 0.89720

1087 0.89501 + OR -0.00216 0.89285 TO 0.89717

1092 0.89482 + OR -0.00223 0.89259 TO 0.89706

1097 0.89503 + OR -0.00229 0.89274 TO 0.89731

1102 0.89566 + OR -0.00237 0.89329 TO 0.89002

1107 0.89561 + OR -0.00244 0.89317 TO 0.898005

1112 0.89507 + OR -0.00255 0.09251 TO 0.09702

1117 0.89527 + OR 0.00205 0.89203 TO 0.89792

1122 0.89515 + DR -0.00279 0.89236 TO 0.89794

1127 0.89572 + OR -0.00285 0.89287 TO 0.89857

1132 0.89576 + OK 0.00295 0.89281 TO 0.89871

1137 0.89041 + OR -0.00311 0.89330 TO 0.89952

1142 0.89591 + OR -0.00320 0.89265 TO 0.89917

1147 0.89604 + OR -0.00352 0.89252 TO 0.89957

1102 0.89754 + OR -0.00361 0.89392 TO 0.90115

1107 0.89925 + OR -0.00367 0.89058 TO 0.90292

1102 0.09929 + OR -0.00400 0.09529 TO 0.90329

1107 0.90185 + DR 0.00413 0.09772 TO 0.90598

1172 0.90473 + OR -0.00445 0.90028 TO 0.90918

90 PER CENT
CONFIDENCE INTERVAL

0.09012 TO 0.09703

0.80004 TO 0.09013

0.89003 TO 0.89843

0.00022 TO 0.09022

0.00907 TO 0.09704

0.00934 TO 0.09740

0.09007 TO 0.09823

0.09008 TO 0.09089

0.09004 TO 0.00932

0.09069 TO 0.89933

0.89030 TO 0.89929

0.09040 TO 0.09900

0.09092 TO 0.90039

0.09074 TO 0.90049

0.80990 TO 0.90017

0.80998 TO 0.90007

0.80950 TO 0.90072

0.09002 TO 0.90142

0.00900 TO 0.90160

0.09019 TO 0.90264

0.80939 TO 0.90243

0.00009 TO 0.90309

0.09031 TO 0.90470

0.09191 TO 0.90609

0.89129 TO 0.90728

0.89319 TO 0.910011

0.09503 TO 0.01362

99 PER CENT
CONFIDENCE INTERVAL

0.00024 TO 0.89901

0.00004 TO 0.90003

0.08088 TO 0.90030

0.00022 TO 0.90022

0.08700 TO 0.09966

0.08731 TO 0.09940

0.00003 TO 0.90027

0.080051 TO 0.90096

0.00072 TO 0.90144

0.08883 TO 0.90149

0.88812 TO 0.90153

0.00017 TO 0.00109

0.00000 TO 0.90270

0.00830 TO 0.90293

0.80741 TO 0.90272

0.00733 TO 0.90322

0.00679 TO 0.90302

0.00717 TO 0.00427

0.00692 TO 0.90460

0.00700 TO 0.90570

0.00013 TO 0.90500

0.080547 TO 0.90062

0.00000 TO 0.90030

0.08824 TO 0.91026

0.08730 TO 0.91120

0.00946 TO 0.91424

0.09139 TO 0.91007

NUMBEOR OF
NISTORIRS

101000

100000

101000

146000

141000

136000

131000

126000

121000

110000

111000

106000

101000

90000

91000

00000

01000

70000

71000

06000

01000

00000

11000

46000

41000

36000

31000

0
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NO. OF INITIAL
GENERATIONS

SKIPPED

1177

1182

1187

1192

1197

AVERAGE
K-EFFECTIVE

0.90661 + OR

0.90513 + OR

0.90462 + OR

0.90129 + OR

0.90301 + OR

DEVIATION

- 0.00447

- 0.00542

- 0.00654

- 0.00885

- 0.00812

67 PER CENT
CONFIDENCE INTERVAL

0.90214 TO 0.91109

0.89971 TO 0.91050

0.89809 TO 0.91116

0.09244 TO 0.91015

0.89408 TO 0.91114

98 PER CENT
CONFIDENCE INTERVAL

0.89760 TO 9.91000

0.89429 TO 0.91097

0.09108 TO 0.91770

0.88289 TO 0.91900

0.88070 TO 0.91928

99 PER CENTCONFICENCE INTRERVAL

0.89319 TO 0.92003

0.88887 TO 0.92139

0.885081 TO 0.92422

0.87472 TO 0.92780

0.87802 TO 0.92739

NUMBER OFNISTORTES

260009

21000

160009

11000

60008

0
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN. 0
THE LINE REPRESENTS R-EFF = 0.8960 + OR - 0.0007 WHNICH OCCURS FOR 1203 GENERATIONS RUN.
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August 2015
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I*7
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7*'
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7*7
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7*I
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0I*
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0*I
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0II
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0*0
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1080+

1085+

1090+

1095+

1100+

1105+

1110O

11105

1120+

1125+

1130+

11305

1140

11405

1150+

11055

1100

01065+

1570

0075+

11000

NAC International
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0*0
0*0
I*I
0*I
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I *I
I *I
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I*0
0*0
I*0
0*I
0*0
0*I

0 *0
0 *0
0 *I
I*I:
I*I

I *0
0 *0
I *0
O *0
0 *I
0 *00* 0
0 *0
O *I
0 *1
0 *0
0 *0
0 *0
0 *1
O *0
0*0
0*0
0 *0

0 *I
0 *0
0 *I
O *I
O *0
I *0
0 *0
0 *I
0 *I
0 *0
O *0
0 *1
0 *0
0 *5

0 *I

0 *0
0 *0

O *I
0 *I

0*0
0*0

0 *0
0 *0
0 *0
0* 0

0*I0
0* 0
7*I0
5 *0
OI*I

0 *0
0*1I
0*0
0*0
0*0
0*0
0*0
0*0
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0*0
I*0
0*0
I*0
I*0
0*0
0*0
0*0
I*0
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0*0
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I*I
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DI*
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NAC International 6.6.8-75



NAC-LWT Cask SAR
Revision 44

August 2015

PLOT OP AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.THE LINE REPRESENTS K-EFF = 0.8960 + OR - 0.0007 WHICH OCCURS POR 3 GENERATIONS SKIPPED.

i0+

10 +

20 +

20 +

30 +

30 +

40 +

40 +

50+

00 +

60 +

60 +

70 +

70 +

00 +

85 +

90+

00 +

100 +

0. 8920

. . .. . . . . . . . . . . .I

f* I
I* 3
3* 3
I* 3
3* 3
I* 3
3* 3
3* 3
I* 3
I* 3
3* 3
I* 3
1* I
I*I
3*I
I*3
3*3
3*3
1*I
1*1
I*1
3*3
I* I
I* I
3* 3
3* 3
1* I
3* 3
3* 3

3* 3
3*3
I* 3
3*I3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
I* 3
3*3I
3*3I
3* 3
3* 3
3* 3
I* 3
3* 3
I* 3
I* 3
I* 3
3* 3
3* 3
3* 3
I* 3
3* 3
I* 3
0* 3
0* 3
0* 3
0* 3
3*3I
3*3I
3*I
I*I
3*I
3*I
3*3
I*3
3*I3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
3" 3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
I* 3
I* 3
3* 3
I* 3
I* 3
3* 3
3* 3
3*3I

0.9002 0.9380

S

S
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GROUP FISSION UNIT REGION FISSIONS
FRACTION

1 0.0001 1.15906E-04

2 0.0006 5.30927E-04

3 0.0007 6.37244E-04

4 0.0004 3.01739E-04

5 0.0006 4.950531-04

6 0.0007 6.30678E-04

7 0.0007 6.170021-04

8 0.0007 6.519006-04

0 0.0010 8.76805E-04

10 0.0020 1.82750E-02

ii 0.0046 4.132791-03

12 0.0005 5.83378E-03

13 0.0007 5.97500E-03

14 0.0057 5.07462E-03

15 0.0011 9.720561-04

10 0.0008 6.81455E-04

17 0.0012 1.04935E-03

PERCENT
DEVIATION

2.6399

0.8489

0.7231

0.9316

0.7663

0.5838

0.0384

1.0317

1. 2620

1.2042

1. 0000

1. 0512

1.06000

1.0034

1.9130

2 .5720

2.8709

ABSORPTIONS PERCENT
DEVIATION

1.240821-03 0.8113

2.08406E-03 0.2550

5.18051E-04 0.4371

2.700791-04 0.0033

5.10055E-04 0.4174

1.17802E-03 0.3372

3.330361-03 0.3352

0.323311-03 0.4530

1.707441-03 0.2900

3.487381-03 0.0153

5.82339E-03 0.5354

0.364551-03 0.8600

8.36970E-03 0.0245

1.065771-02 0.5148

5.364821-03 0.5775

1.378481-03 0.0513

2.088201-03 0.07688

2.11158E-03 1.0450

3.60815E-03 0.7272

1.420055E-02 0.4725

5.004411-03 0.7300

1.478381-02 0.4785

8.37234E-02 0.1031

2.205411-01 0.1080

2.06575E-01 0.1120

2.75820E-01 0.0020

1.05296E-01 0.1770

9.88970E-01 0.0233

1.23701-02 + OR - 0.0001

SKIPPING 3 GENERATIONS

LRARAGE PERCENT
DEVIATION

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

0.000001+00 0.0000

0.00000E+00 0.0000

0.000001+00 0.0000

0.00000E+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.00000E+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0-000001+00 0.0000

0.000001+00 0.0000

0.00000E+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

18 0.0016

10 0.0019

20 0.0085

21 0.0048

22 0.0128

23 0.0757

24 0.2228

20 0.2184

20 0.3012

27 0.1182

SYSTON TOTAL =

1.43756E-03 2.7740

1.72396E-03 2.3100

7.58284E-03 1.2034

4.27904E-03 1.7000

1.150421-02 0.0810

0.783541-02 0.4004

1.000101-01 0.2243

1.057001-01 0.2203

2.008701-01 0.1704

1.00926E-01 0.3281

8.05007E-01 0.0770

THlE SYEIGNT LOOT IN THE ALOEDO PORTION OF THE PROBLEN =

ELAPSED TINE 28.77000 MNUNTES

RANqDOM NUMBER= 410008300882

0
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0.8240 TO 0.8274
0.8274 TO 0.8309
0.8300 TO 0.8343
0.8343 TO 0.8377
0.8377 TO 0.8411
0.8411 TO 0.8440
0.8440 TO 0.8480
0.0480 TO 0.8014
0.8014 TO 0.8548
0.8048 TO 0.8082
0.8082 TO 0.8018
0.0818 TO 0.8500
0.0000 TO 0.8680
0.8680 TO 0.8710
0.8710 TO 0.8753
0.8703 TO 0.8787
0.8787 TO 0.8821
0.8821 TO 0.8858
0.8808 TO 0.8880
0.8800 TO 0.8024
0.8824 TO 0.8008
0.8888 TO 0.8902
0.8802 TO 0.9020
0.0020 TO 0.8080
0.0060 TO 0.0098
0.90000 TO 0.8120
809120 TO 0.8163
0.0103 TO 0.0107
80.187 TO 0.8231
809231 TO 0.0200
809200 TO 0.0300
809308 TO 0.0234
0.0334 TO 0.0308
0.0308 TO 0.0402
0.0402 TO 0.0430
0.0430 TO 0.0470
0.0470 TO 0.5000
0.5000 TO 0.0030
0.0030 TO 0.0873
0.0073 TO 0.0007
0.0007 TO 0.0041
0.0041 TO 0.0878
0.0075 TO 0.0710
0.0710 TO 0.0744
0.0744 TO 0.0778
0.0778 TO 0.0812
0.0812 TO 0.0840
0.0840 TO 0.0880
0.0880 TO 0.0010
0.0010 TO 0.0040

FREOUENOCY FOR GENERATIONS 4 TO 1282

**n****.-8
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0.8240 TO 0.8274
0.8274 TO 0.8309
0.8309 TO 0.8343
0.0343 TO 0.8377
0.0377 TO 0.8411
0.8411 TO 0.8440
0.0440 TO 0.8480
0.8400 TO 0.8014
0.0514 TO 0.0040
0.0048 TO 0.0002
0.0002 TO 0.8816
0.0618 TO 0.08500
0.0400 TO 0.08005
0.08680 TO 0.8710
0.0719 TO 0.0753
0.8703 TO 0.0787
0.0707 TO 0.0821
0.0021 TO 0.8850
0.8880 TO 0.88900
0 .8898 TO 0 .8024
8.8024 TO 0.89588
800098 TO 0.8092
8.8002 TO 0.8026
809028 TO 0.8080
8.0608 TO 0.9000
8.90008 TO 809128
809129 TO 0.9183
809183 TO 0.0107
809107 TO 0.9231
809231 TO 0.9260
0.0280 TO 0.8308
809300 TO 0.0334
0.0334 TO 0.93688
8.0388 TO 0.8402
0.0402 TO 0.9438
0.0438 TO 0.9470
0.8470 TO 0.9808
0.8808 TO 0.8039
0.0830 TO 0.8073
0.0073 TO 0.8807
0.9807 TO 0.0841
0.0841 TO 0.8870
0.0870 TO 0.9710
0.9710 TO 0.8744
0.9744 TO 0.0778
0.0778 TO 0.0012
0.0812 TO 0.0848
0.9848 TO 0.9880
0.9880 TO 0.0910
0.9910 TO 0.0949

FREOUENCY FOR GENERATOONS 304 TO 1203

0
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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
0.8440 TO 0.8480
0.8480 TO 0.8514
8.8014 TO 0.8048
8.8848 TO 0.8082
0.8882 TO 0.8616
0.8610 TO 0.8600
0.8080 TO 0.8080
0.8080 TO 0.8710
0.8710 TO 0.8783
0.8703 TO 0.8787
0.8787 TO 0.8821
0.8821 TO 0.8855
0.08085 TO 0.88900
0.8800 TO 0.8024
0.8024 TO 0.8008
0.8008 TO 0.8092
0.8802 TO 0.0020
0.0020 TO 0.90600
0.90000 TO 0.90008
0.9090 TO 0.0129
0.0128 TO 0.0103
0.0103 TO 0.0197
0.8107 TO 0.0231
0.8231 TO 0.9205
0.9208 TO 0.0300
0.8200 TO 0.0334
0.0334 TO 0.9308
0.9308 TO 0.0402
0.9402 TO 0.0430
0.9430 TO 0.0470
0.9470 TO 0.9000
0.95008 TO 0.9039
0.9039 TO 0.0073
0.9573 TO 0.0007
0.9007 TO 0.0041
0.9041 TO 0.9075
0.9075 TO 0.0710
0.8710 TO 0.8744
0.9744 TO 0.0778
0.9778 TO 0.9812
0.0812 TO 0.9840
0.0840 TO 0.9880
0.0080 TO 0.0910
0.8918 TO 0.9949

FREQUENOCY FOR GENERATIONS 004 TO 1203
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0
0.8240 TO 0.8274
0.8274 TO 0.8309
0.8309 TO 0.8343
0.8342 TO 0.8377
0.8377 TO 0.8411
0.8401 TO 0.8440
0.8440 TO 0.8480
0.8480 TO 0.8014
0.8014 TO 0.8548
0.8048 TO 0.8082
0.8582 TO 0.8818
0.8016 TO 0.8600
0.8000 TO 0.86885
0.8080 TO 0.8710
0.8719 TO 0.8703
0.8703 TO 0.8787
0.8787 TO 0.8821
0.8821 TO 0.8800
0.8800 TO 0.8900
0.8880 TO 0.8024
0.8924 TO 0.8008
0.8908 TO 0.8892
0.8902 TO 0.8020
0.9026 TO 0.0060
0.0060 TO 0.9000
0.8000 TO 0.0120
0.0128 TO 0.9163
0.0163 TO 0.0197
0.9187 TO 0.8231
9.9231 TO 0.9200
0.9260 TO 0.9300
0.9300 TO 0.9334
0.9334 TO 0.9308
0.9308 TO 0.9402
0.9402 TO 0.0430
0.9436 TO 0.9470
0.9470 TO 0.95000
0.95000 TO 0.9039
0.9839 TO 0.9073
0.9073 TO 0.9007
0.9007 TO 0.9041
0.9641 TO 0.9070
0.9070 TO 0.9710
0.9710 TO 0.9744
0.9744 TO 0.9778
9.9778 TO 0.9812
0.9812 TO 0.9840
0.9840 TO 0.9880
0.9080 TO 0.9091
0.9910 TO 0.9949

PREQUENOCY FOR GENERATIONS 904 TO 1203

CONGRATULATIONS! YOU NAVE 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
QSCALENT Banner Generation Utility v3.6 (20010221)

I JOB INFORMATION I

Working Directory: D:\NJP\PLATEMINTHCLAWIN_FURLLMIN_NTELEMIN_UW-WAXUWNAXOCFMAIX\
Output File Name: plate~in_thclaMin_fuell~in_htele~in um-Max uwMaxOCF~ax.-out
Start Date: February 21, 2001
Start Time: 17:18:06

I SOFTWARE INFORMATION I

Program Name: Scale 4.3 for Windows NT 4.0
Version: 4.3.1
Installation Date: June 10, 1998
Code Verification Package 9: EA913-1010-94, Rev.8
Code Verification Date: June 10, 1998
Program Location: G:\~scale43\win~nt\exe

I SYSTEM INFORMATION I

Computer Type: Dell Precision 410
Operating System: Windows NT Version 4.0
Computer ID: 57NTY (MAC9 00C04P600F94)
Serial Number: 57NTY
Login ID: zjr
System Verification Date: July 3, 29000
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PRIMARy MODULE ACCESS ANDO INPUT RECORD ( SCALE DRIVES - 95/03/29 - 09:S0637)
MODULE csAS25 MILL RE CALLED

LMT with Loose DIDO NED 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
0U235 Fuel Mass - Max Uranium Weight Fraction - Max Cylinder Pitch - Outer Fix

27ORDUPNDP4 LATTICECELL
'Material Description for LWT Analysis - 0I00 NEU Fuel

URANIUM 1 DEN=0.5477 1.0 293.0 92235 94.0 92238 06.0 END
AL 1 DEN=l. 7930 1. 0 293 .0 END
AL 2 1.00 293.0 END
N20 3 DEN=0.9998 1.00 293.0 END
AROMGLC 0.9437 3 0 I 0

6012 2 1001 0 8010 2
4 0.5840 END

N2O 4 0.4160 291.0 END
pg 5 1.00 293.0 END
SS304 0 1.00 293.0 END
AL 7 1.00 293.0 END
SS304 8 1.00 293.0 ENTD
N20 9 DEN=0.0001 1.00 293.0 END
END COMP
SYMMSLABCELL 0.9800 0.0050 1 3 0.1300 2 END

READ FARAD TBA=0 TME=90 RUN=YES PLT=NO
GRN=I203 NPG=1000 END FARAD

READ START XSM=-160.85 XSP=I6.85 YSM=10. 85 YSP=-l6.85
ZSM=26.67 ZSP=473.35 END START

READ GEOM
UNIT 1
COM= 'Fueled Annular Sections Tube 1 Loose
'Fuel Annulus 1
CYLINDER 3 1 3.0300 58.7000 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0020 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 3.1270 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.1000 08.7900 0.0000 ORIGIN 0.0000 0.0000
' Fuel Annulus 2
CYLINDER 3 1 1.5300 58.7000 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0025 58.7000 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 2.0275 08.7000 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0000 00.7500 0.0000 ORIGIN 0.0000 0.0000
' Fuel Annulus 3
CYLINDER 3 1 4.0300 08.7000 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.0025 58.7000 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 4.1270 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.16000 58.7500 0.0000 ORIGIN 0.0000 0.0000
'Fuel Annulus 4
CYLINDER 3 1 4.5300 08.7500 0.0000
CYLINDER 2 1 4.5035 58.7500 0.0000
CYLINDER 1 1 4.0275 58.7500 0.0000
CYLINDER 2 1 4.0599 58.7000 0.0000
UNIT 2
COM= 'Axial Clad Seotions Tube 1 Loose
'Clad Axial End Piece 1

CYLINDER 3 1 3.0300 1.3700 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.1000 1.3750 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial End Pieoce 2
CYLINDER 3 1 3.5300 1.3700 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0000 1.3700 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial End Piece 3
CYLINDER 3 1 4.0300 1.3700 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1000 1.3750 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial End Piece 4
CYLINDER 3 1 4.0300 1.3700 0.0000
CYLINDER 2 1 4.0090 1.3700 0.0000
UNIT 3
CON- ' Fuel Element Tube 1'
CYLINDER 3 1 4.0600 61.0000 0.0000
HOLE 2 0.0000 0.0000 0.0000
HOLE 1 0.0000 0.0000 1.37500
HOLE 2 0.0000 0.0000 00.12500
UNIT 4
COM= 'gasket Fuel Tube - Fuel Down Radial Centered'
CYLINDER 3 1 0.0927 73.1773 0.0000
HOLE 3 0.0000 0.0000 0.0000
CYLINDER 2 1 5.3074 73.1773 0.0000
UNIT 0
COM= 'gasket Fuel Tube - Fuel Up Radial Centered'
CYLINDER 3 1 5. 0927 73.1773 0. 0000
MOLE 3 0.0000 0.0000 11.0772
CYLINDER 2 1 5. 3974 73.1773 0. 0000
UNIT 6
COM=,'gasket Bottom Plate Hole
CYLINDER 3 1 1.27 1.2098 0.0000
UNIT 7
COM= 'gasket Bottom Plate'
CYLINDER 0 1 10.8400 1.2098 0.0000
MOLE 0 0.0000 0.0000 0.0000
HOLE 0 10.7950 0.0000 0.0000
HOLE 0 0.3070 9.3487 0.0000
HOLE 0 -5.3975 9.3487 0.0000
HOLE 0 -10.7950 0.0000 0.0000
HOLE 0 -0.3975 -9.3407 0.0000
HOLE 0 0.3070 -9.3487 0.0000
UNIT 8
COM= 'Heat Transfer Bar / Red'
CYLINDER 7 1 0.3100 73.1773 0.0000
UNIT 9
COM= 'gasket Fuel Down'
CYLINDER 3 0 10.1920 73.1773 0.0000
HOLE 4 0.0000 0.0000 0.0000
HOLE 4 10.7950 0.0000 0.0000
HOLE 8 4.0493 2.8570 0.0000
HOLE 8 4.0024 3.3881 0.0000
HOLE 8 0.2304 2.2017 0.0000
HOLE 4 0.3970 0.3487 0.0000
HOLE 8 0.0000 5.7100 0.0000
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HOLE 8 -0.6330 5.8798 0.0000
HOLE 8 0.6330 5.0798 0.0000
HOLE 4 -5.3975 0.3487 0.0000
HOLE 8 -4.9403 2.8075 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 -2.0575 0.0000
HOLE 8 -4.8024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2007 0.0000
HOLE 4 -8.3975 -9.3487 0.0000
HOLE 8 0.0000 -5.7150 0.00800
HOLE 8 0.8330 -5.8798 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 0 5.2304 -2.2917 0.0000
HOLE 8 4.6024 -3.3881 0.0000
CYLIN4DER 7 1 10.6688 73.1773 0.0O000
CYLINDER 3 1 160.8466 73 .1773 0 .0000
UNIT 10
COO= 'Basket Fuel Up'
CYLINDER 3 1 168.1928 73 .1773 0 .0000
HOLE 5 0.0000 0.0000 0.0000
HOLE 5 I0. 7950 0. 0000 0. 0000
HOLE 8 4.9493 2.8075 0.0000
HOLE 8 4.8024 3.3881 0.0000
HOLE 8 5.2354 2.2917 0.0000
HOLE 5 5.3975 9.3487 0.0000
HOLE 8 0.0000 5.7100 0.0000
HOLE 8 -0.6330 5.8798 0.0000
HOLE 8 0.6330 5.8798 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 -4.8024 3.3881 0.0000
HOLE 5 -10.7950 0.0000 0.0000
HOLE 0 -4.9493 -2.8875 0.0000
HOLE 8 -4.6024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2917 0.0000
HOLE 5 -5.3975 -0.3487 0.0000
HOLE 8 0.0000 -5.7150 0.0000
HOLE 8 0.0330 -5.0798 0.0000
HOLE 8 -0.8330 -5.8798 0.0000
HOLE 5 0.3975 -9.3487 0.0000
HOLE 8 4.9493 -2.8075 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.8024 -3.3881 0.0000
CYLINDER 7 1 10.8088 73.1773 0.0O000
CYLINDER 3 1 18.8480 73.1773 0.0000
UNIT 11
COM= 'Cask Cavity
CYLINDER 3 1 16.9863 440.8844 0.0000
HOLE 7 0.0000 0.0000 0.0001
HOLE 10 0.0000 0.0000 1.2708
HOLE 7 0.0000 0.0000 74.4475
HOLE 9 0.0000 0.0000 75.7174
HOLE 7 0.0000 0.0800 148.8949
HOLE 10 0.0000 0.0000 150.1848
HOLE 7 0.0000 0.0000 223.3423
HOLE 9 0.0000 0.0000 224.0122
HOLE 7 0.0050 0.0000 207.7897
HOLE 10 0.0000 0.0000 299.0598
HOLE 7 0.0000 0.0000 372.2371
HOLE 0 0.0000 0.0000 373.5070
UNIT 12
COM= 'Cask Shield Radial Configuration'
CYLINDER 3 1 18.0863 448.8844 0.0000
HOLE 11 0.0000 0.0000 0.0000
CYLINDER 8 1 10.9103 448.6844 0.0000
CYLINDER 5 1 33.4645 448.8044 0.0000
CYLINDER 8 1 38.0189 448.6044 0.0000
CYLINDER 9 1 49.2189 448.8844 0.0000
CYLINDER 8 1 40.8183 440.8844 0.0000
CUBOID 9 1 4P49.8183 448.6844 0.0000
UNIT 13
COM= 'LWOT Lid
CYLINDER 8 1 38.5189 28.5750 0.5994
CYLINDER 9 1 49.8183 28.5700 0.5904
CYLINDER 8 1 49.8183 28.5750 0.0000
CUBOID 0 1 4P49.8183 28.5750 0.0000
UNIT 14
CDM= 'LWOT Bottom Weldment
CYLINDER 5 1 28.3528 18.5100 8.8900
CYLINDER 8 1 38.5189 28.0700 0.0000
CYLINDER 9 1 40.8183 28.0708 0.0000
CYLINDER 8 1 49.8103 26.8700 0.0000
CUBOID 9 1 4P49.8183 30.8700 0.0000
GLOBAL UNIT 10
COM= 'LOOT Cask'
ARRAY 1 -49.8183 -49.8183 0.0000
END OEOM
READ ARRAY
ARA=I NUX=I NUY=I NUZ=3 FILL 14 12 13 END FILL
END ARRAY
READ BOUNDS ALL=MIRROR RHO BOUNDS
READ PLOT
TTL= 'X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION
SCR=YES PIC=MAT LPI=I0
UAX=I. 0 VDN=-l1.0 NAX=I1000
XUL=-5 .4 YUL=5.4 ZUL=57 .4
XLR=5.4 YLR=-05. 4 ZLR=57 .4 END
TTL= 'X-Y PLOT OF BASKET - FURL ELEVATION
SCR=YES PIC=MAT LPI=I0
UAX=I. 0 VDN=-I. 0 NAX=I5O0
XUL=-I7.0 YUL=I7 .0 ZUL=57.4
XLR=I7.0 YLR=- 17.0 ZLR=57.4 RHO
TTL= 'X-Y PLOT OF CASE - FUEL ELEVATION'
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SCR=YES PIC=MAT LPI=1O
UAX=1.S0 VON=- 1 . 0 NAX=1500
XUTL=-45.8 YUL=49.8 ZUL=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=10
UAX=I1.0 NDN=-1 .0 NAX=15000
XUL=-5. 4 YUL=S.0 IUL=77.4
XLR=5 .4 YLR=0.0 ZLR=57 .4 END
TTL= 0-I PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT RON
SCR=YSS PIC=MAT LPI=1B
UAX=l. 0 NDN=-lI. B NAX=l500
XUL=-17 .0 YUL=0S.S IUL=l01l.l
XLR=17.0 YLR=S.0 ZLR=26.7 END
TTL= 'Y-Z (X=0) PLOT OF BOTTOM BASKET
SCR=YES PIC=MAT LPI=1B
VAX=1.S N DN=-l1.B0 NAS=I5005
XUL=S.0 YUL=-I7.S IUL=01B.1I
XLR=S.0 YLR=I7.B ILR=26.7 END
TTL= 'X-Z PLOT OF BOTTOM BASKET - TOP FUEL ELEMENT ROW'
SCRLYES PIC=MAT LPT=l0
UAXI1. 0 WDN=-1.B NAX=1500
XUL=-I7.0 YUL=9.3 ZUL=I01.1
XLR=17.0 YLR=9.3 ZLR=26.7 END
TTL= '0-Z PLOT OF CASE CAVITY
SCR=YSS PIC=MAT LPI=5
UAX=I. 0 NDN=-1. 0 NAX=I0500
XUL=-17.S YUL=0.0 ZUL=474 .4
XLK=17.0 YLR=0.0 ZLR=25.7 END
TTL= '0-I PLOT OP CASK
BCK=YES PIC=MAT LPI=5
UAX=I.B 0NDN=-I. 0 NAE=1850
0UL=-49.8 YUL=8. 0 ZUL=052.9
XLR=45. 8 YLR=8.S 0ILR=S .S END
END PLOT
END DATA

SECONDARY MODULE 000008 NAB BEEN CALLED.

MODULE 000008 IS FINISNED. COMPLETION CODE B. CPU TIME USED

SECONDARY MODULE 000002 NAB BEEN CALLED.

MODULE 000002 IS PINIONED. COMPLETION CODE B. CPU TIME USED

SECONDARY MODULE 000009 NAB BEEN CALLED.

MODULE 000009 IS PINIONED. COMPLETION CODE 0. CPU TIME USED 174

MODULE COAS25 IS PINIONED. COMPLETION CODE B. CPU TIME USED 175

0.88 (SECONDS).

4.28 (SECONDS).

•8.08 (SECONDS).

55.97 (SECONDS).

0

NAC International 6.6.8-96



NAC-LWT Cask SAR August 2015
Revision 44

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

0SS0S0SSS0S
0S0000SS00000
SS 00
00
SS
0S0000S0000S

OS SO

O0000000

00OOO00

00 O00

00 00
00 00

00000000
00000000

11O00

111
1111

11

11
11
11
11
11

11111
11111111

SSS0S0SSSSS

OSS 0
So

SS
SS So

sSSSSS SSS
S~osoSSSSSSS

CsCCCCCCCCs

CCCCCCCCCCCC
ccccc cCCc
CC c
CC
CC
CC
CC
CC

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

AAAAOAAAAA S000000000S
AAAAAAAAA.AA SOSOOSSSSSSSS

AA AA SS SS
AA AA~ SS
AA AA 00
AAAAAAAAAAAAA OSSS0SSSSS0S
AAAAAAAAAAAAA OSOSSSSSSOSSS
AA AA OS
AA AA OS
AA AA S SO S
AA AA OSSSSSSSSSSOSS
AA AS SSOOSOOSOOS

AAAAAAAAA Lb
AAA555A5AAA Lb

AA AA LL
AA AA LL
AA AA LL
AAAAAAAAAAAAA Lb
ASASAAAAAAAAA LL

AA AA LL
AA AA Lb
5A AA Lb
AA AA LLLLLLLLLLLLL
AA AA LLLLLLLLLLLLL

// 22222222222
// 2222222222222

II 22 22
// 22

// 22
// 22

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

OEOEEEEEEEEEEE
EEE00EEEEEEEEE
0E
EE
EE
EREREBEBE
EEEEEOEEEE
00
EE
EE
EEEEEEEEOEEEEE
EEEEEEEEEEEE0

1i
1ii

11i1
11
1i
1i
ii
11
ii
11

11111111
111i1111

88800000080
0888888088888
00 88
88 80
88 88

88888888880
08088888808

88 88
08 08
88 88
00000888808880
88888888888

0005055550000

55

05508500

55
55

55 55
5558050555555
55555555555

PPPPPPPPPppp

PPP PPPpp

PP P
PP P
PP P
PPPPPPPP
PPPPPPP

PP0000
PP00000
PP00 0

II 00 00
1/ 00 oo

III 00 00

// 0000000

11
111

* 1111
* 11
* 11

11
11

* 11
* 11
* 1i

211111111
111112111

CCCCCCCCCCC
ccccccccccccc
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

1i
11I

1111
I1
ii
ii
ii
ii
11
1i

0000000
0O00000000

00 00
00 00
00 00
00 00
00 00
00 00
00 00

00 00
000000000
0000000

////
//

//
//

//

22
22

22
22

2222222222222
2222222222222

ii
iii

11i1
ii
Ii
i1
ii
11
11
1i

11111111
111111l1
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SSSSSSSSSSS CCCCCCCCCCC
SSSSSSESSSESSS CCCCCCCCCCCCC
SS SS CC CC
SS CC
S8 CC
SSSSSSSSSSSS CC
SSSSSSSSSSSS CC

55 CC
SS CC

S5 5S CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC
SSSSSSSSSSS CCCCCCCCCCC
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IAIAIAAXAAAAAA LL
AAX AAX LL
AAX AAX LL
AAX AIX LL
AIIAAAAXIAAXAIXAA LL
AIAIXAAAAIAAAAAAA LL
AAX AIX LL
AIX AAX DL
AAX AAX LL
AAX AAX LLLLLLLLLLLLL
AIX AIX LLLLLLLLLLLLL

FEEEEEEEEEEE
EFEEEEFEEEEEE
EE
FE
EE

FEEEEEEE
EFEEEEEE
EE
FEE
FE
FEEEEEEEEEEEE
FEEEEEEEEEEEE

PppPP PpPp
pppppppPPP

PpPPPPPPPPpPP
PP

PP
PP

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

***** PEOGEIAM VERIPICIXTION INPORMATION***

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

***** PROGRAM: CEAS***

*** CREATION DATE: 03/08/FE***

***** VOLUME: MENG *

***** LIBEARy: G:\SCALE4S\WEINNT\EXE***

*** THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE***

***** JOBNANE: SCALE-PC***

*** DATE OP EXECUTION: 52/21/El***

*** TIME OP EXECUTION: 17:l8:1E **

0
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O 'Fuel Tube Thick - Nominal Fuel Tube OD - Nominal Fuel Tube Height - Nominal

,Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness

'Fuel Flare Clad Thickness - NMn Active Fuel Length - Min Fuel Element Height

'U230 Fuel Hams - Hax Uranium Height Fraction - Ham Cylinder Fitch - OuterFix

'Haterial Description for LWT Analysis - D100 NED Fuel

'Fuel Tube Thick - Nominal Fuel Tube 00 - Nominal Fuel Tube Height - Nominal

'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness

'Fuel Plate Clad Thickness - NMi Active Fuel Length - NMn Fuel Element Height

'0231 Fuel Hams - Ham Uranium Height Fraction - Nax Cylinder Pitch - Outer_Fix

'Haterial Description tot LWT Analysim - DID0 NED Fuel

LWT NITH LOOSE DI00 NED FUEL, ACCIDENT CONDITION, RADIAL SHIFT PATTERN - CENTERE

*** PROELEM PARAHETERS ***

LIB 
2

7DROUPNDF4 LIBRARY
NEX 9 HIXTURES
NSC 1i COMPOSITION SPECIFICATIONS
IZM 3 HATERIAL ZONES
GE LATTICOCELL GEOHETRY
HOERE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
HSLN 0 FUEL SOLUTIONS

* *** PROBLEM COMPOSITION DESCRIPTION * ***

SC URANOIUM STANDARD COMPOSITION
NE 1 MIXTURtE NO.
VF 1.0000 VOLUHE FRACTION
ROTH 0.0477 SPECIFIED DENSITY
NEL 1 NO. ELEHENTS
ICP 1 0/i HIXTURE/COMPOUND
TEHP 293.0 DEC RELVIN

92000 1.00 ATOM/HOLECULE
92215 94.000 NT%
92218 0.000 NT%

END

SC AL STANDARD COMPOSITION
NE 1 HIXTURE ND.
VP 1.0000 VOLUME FRACTION

ROTH 1.7910 SPECIFIED DENSITY

NEL 1 NO. ELEHENTS
ICP 1 0/1 HIXTURE/COHPODND
TEHP 293.0 DEC RELVIN

13027 1.00 ATOM/HOLECULE

SC AL STANDARD COMPOSITION
HX 2 HIXTUNqE ND.
VP 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 HIXTURE/COMPOUND
TEHP 293.0 DEC KELVIN

13027 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 3 MIXTURE NO.
VP 1.0000 VOLUHE FRACTION
ROTH 0.9998 SPECIFIED DENSITY
NEL 2 NO. ELEHENTS
ICP 1 0/1 HIXTURE/CONPOUND
TEHP 293.0 DEC KELVIN

1001 2.00 ATONE/MOLECULE
8010 1.00 ATOM/HOLECULE

END

SC ARAHGLC STANqDARD9 COMPOSITION
HX 4 HIXTUORE NO.
VF 0.5840 VOLUHE FRACTION
ROTH 0.9437 SPECIFIED DENSITY
NEL 3 NO. ELEHENTS
ICP 1 0/1 HIXTURE/COMPOUND

0012 2.00 ATOMS/HOLECULE
1001 0.00 ATOMS/HOLECULE
9010 2.00 ATONS/HOLECULE

END

SC H20 STANDARD COMPOSITION
MX 4 HIXTURE NO.
VF 0.4160 VOLUHE FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 ND. ELEHENTS
ICP 1 0/1 MIXTURE/CONPOUND
TEHP 293.0 DEC KELVIN

1001 2.00 ATOMS/NOLECULE
0010 1.00 ATOM/MOLECULE

END

SC PB STANDARD COMPOSITION
HE 0 MIXTURE ND.
VF 1.0000 VOLUME FRACTION

SROTH 11 3440 THEORETICAL DENSITY

N-EL 1 NO. ELEMENTS0ICP 1 0/1 MIXTUEE/COMPOUNqD
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TEMP 293.0 DEC KELVIN

82000 1.00 ATOM/MOLECULE

ENDS30 STANDARD9 COMPOSITION

MX 6 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 7.0200 THEORETICAL DENSITY
MEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 203.0 DEC KELVIN

24304 10.000 WT%
250000 2.000 MT%
20304 60.500 WTI
28304 9.000 WT%

END

SC AL STANDARD COMPOSITION
MEX 7 MIXTUrRE NO.
VP 1.0000 VOLUME FRACTION
TOOTH 2.7020 THEORETICAL DENSITY
MEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 203.0 DEC KELVIN

13027 1.00 ATOM/MOLECULE
END

SC 05304 STANDARD COMPOSITION
ME 0 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
TOOTH 7.0200 THEORETICAL DENSITY
M4EL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 203.0 DEC KELVIN

24304 10.000 MT%
250000 2.000 WTT
26304 60.000 NTOT
20304 0.000 WTOT

END

SC N20 STANDARD COMPOSITION
ME 0 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
NOTE 0.0001 SPECIFIED DENSITY
MEL 2 NO. ELEMENTS
lOP 1 0/1 MIXTUKE/COMPOUND
TEMP 203.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
0010 1.00 ATOM/MOLECULE

**** PROBLEM GEOMETRY * * **

CTP SYMMSLABCELL CELL TYPES
FITCH 0.0000 CM CENTER TO CENTER SPACINO
FUELDOD 0.0600 CM FUEL DIANETER OR SLAB THICKNESS
MFUEL 0 MIXTURE NO. OF FUEL

NDOD 3 NIXTURE NO. OF MODERATOR
CLADOD 0.1300 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

IONS SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CLAD
ZONE 3 IS MOD

S
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S* LWT WITH LOOSE D1D0 HEU FUEL, ACCIDENT COHDITION, RADIAL SHIFT FATTERN - CENTERE***

~~~* * * *** * * * ********"DATA LIBRARY IHFOEMATION **•*• *

** UNIT VOLUME**
*** NUMBER DATA SET HNSM HNSM UrNIT FUNCTIOH *

* 89 G:\scale43\DATALIB\FT89F001 STANDARD COMFOSITION LIBRARY **

**82 G:\scale48\DATALIB\FT82FS01 CROSS SECTIOH LIBRARY**

11 i D:\hjp\plateMin~thclaMin_fueliMin_htele~in_u SHORT CROSS SECTIOH LIBRARY *

**90 D:\hjp\plateMin thclaMin fueliMin htele~in u INPUT DATA DIRECT ACCESS**

** * STAN•DAR•D COMPOSITION LIBRARY DATA ** *

** * UNIT NUMBER : 89**

*** ~DATASET HNSJ4 : G:\scale43\DATALIB\FT89FO01**

*** ~LIBRARY TITLE: SCALE-4 STANgDARD COMPOSITION LIBRARY**
*** 6837 STANDARD COMPOSITIONS, 490 HUCLIDES**
*** ~90 ELEMENTS WITM VARIABLE ISOTOPIC DISTRBOT2IONS.**

**CREATION DATE: 6/20/95 ** *

*** ~CROSS SECTION LIBEANy DATA *

* ** UNIT HOMBERS : 82**

*** DATASET NAME : G:\scale43\DATALIB\ET82F001**

*** ~LIBRA•RY TITLE: SCALE 4.2 - 27 DROOP NEUTRON GROUP LIBRAiRY**
*** ~BASED ON ENDF-B VERSION 4 DATA**

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

***----------L.M.PETRTE ORNL**

S.... ID'S WERE USED BEFORE READING RENO V DATA ....

..... 6 ID'S HERE USED READING THE REND V PAkRAMETER DATA ....

'Fuel Annulus 1

'Fuel Annulus 2

'Fuel Annulus 2

'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 **********

B.... ID'S WERE USED PREPARING THqE REND V INPUT DATA ....

..... 0 ID'S WERE USED LOADING THE REND V DATA ....

..... B TO'S NESS USED LOADING THE DATA ....

..... 0 ID'S WERE USED CHECRING TI-E REND V GEOMETRY DATA ....
***RESTART DATA HAS BEEN WRITTEN ON UNIT 95***

S.... ID'S MERE USED WRITING THE REN0 V - CSAS DATA ....

S.... ID'S HERE USED PROCESSING CSAS INPUT DATA ....

CONTROL MODULE CSAS25 IS COMPLETE.

0
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BOBEBEBEBEBB 00000000000
EBBEBEBBBEBEBB 0000000000000
BE BE 00 O0
BE BE 00 00
BE BE 00 O00

EBEBEBBB EBBBE 00 O00
BE BE 00 O00
BE BE 00 O00
BE BE 00 O00
EBEBEBEBBBEEBBB 0000000000000
EBBBEBBEBBB 00000000000

SESSESSSESS CCCCCCCCCCC
SESSSBSSSSSESS CCCCCCCCCCCCC
SB SE CC CC

SE CC
$EBEESEE CC

EBBEESESEEBE CC

BE CC
SE CC

SS ES CC CC
SESSESSESSESSS CCCCCCCCCCCCC

SESSESSESSS CCCCCCCCCCC
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NN NN
NNN NB
NNNN NN
NBNN NB
NB NB NB
NB NB NB
NB NBm NB
NB NB NB
NB NBNBN
NB NNNN~
NB NNN
NN NB

IIAAXIAAAAAA LL
IAAAXIIAAXAIXAA LL

AIX AAX LL
AIX AAX LL
AAX AAX LL
AAAAAXIIXXIAAAAAAA CL
AAAAAA AAIAXXXIIIII CL
AAX AAX CL
AAX AIX CL
AXA AIX LL
AAX AAX LLLLLLLLLLLLL
AAX AAX LLLLLLLLLLLLL

AAX AIX
AAX AIX
AIX AAX

ABAAAABAAAAAAA

AAX AIX
AAX AAX
AIX AIX
AAX AIX

BEEEBEEEEEEEE
SEEEEEEEEBEEE
EE

ES

ESESEESEE
ES
ES
ES
EBEESESESESEEE
ESEESEESEESEEE

ii
ll1

1l11
11
I1
1i
i1
i1
11
1I

88888 B8 8888
8888888888888
88 88
88 88
88 88
88888888888
88888888888

88 88
88 88
88 88
8888888888888
88888888888

MM NB IIIIIIIIIIII
MMM MBM IIIIIIIIIIII
NNBM MMMMO II
NB MN NB NB II
NM MMMM NB II
MB MEN MM II
MM M MM II
MM NB II
NB MN II
MM NB II
MM MB IIIIISIIIIIIl
NB NB ISIIIIIIIIIII

pPPPDppppppp
pFPpFPPPPPpppp
PP Fpp
PP pp
pp pp
PPPPPPPPFPPFp
pppppppppppp
pp
Pp
PP
pp
pp

// 0080080

,// 00 00
// 00 08

// 00 0o
// 00 0o

// 08 00
// 00OO008088

// 0800000

11
111

:: 1iii
* ii

*: 1i
ll
ii

::: ii
* 11

*: ii
11111110
I1iiiiii

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

CCcCCCCCCCCC
CcCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCcCCCCCCC

CCCCCCcCCCCC

11
11i

1iii
ii
ii
Ii
1i
11
11
11

11111111
11111111

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

08000000
8000000 00

80 00
00 80

80 08

0000000808
O0800000

111
iii1

ii
11
ii
11
11
11
11

1iii1ii1
1l111111

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

11
II

II
II

II

II
II

I-
II

II

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

1i
11i

iiii
ii
ii
ii
Ii
1I
ii
I1

iiiiiiii
iiiiiiii
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SSESSSS0SSSSSSSSSSISSSSS
SS SS
SS
ES
ESSSSSSSS~SS

SSSSSSESSS
ES
ESS

SS SS
SSSS SE550SSSSS

ESSESSSSSSSS

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCcCCC
CCCcCCCCCcCC

APAPAPAAAA ELLAAAAAAA•AA LL

AA AS EL

AAAAAAAAA EL
AAA/JAAAAAAAAA ELL

AA AA EL
AA AS EL

AA AA ELLEELLELLELLL
AA AA LLLELLELLLLLL

EEEEEEEEEEEEEEEEEEEEEEEEEE
RE
RE
EE
REEEEEERE
EREEEEEEE
RE
REE
EE
REEEEREREEEEE
EREEEEEEEEEEEE

pPPPPPPPPPPPP CCCCCCCCCCC
PpPpPpPpppppP CCCCCCCCCCCCC

PP pp CC c

PPPPPpPPPPPPP CC
pPP pPpp CC

PP CC
PP CC CC
PP CcCCCCCCCCcCCC
PP CCCCCCCCCCC

***** ~PROGRAN VERIFICATION INPORMATION***

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

***** PROGRAM: 000008***

*** CREATION DATE: 09/10/95***

***** VOLUME: ENGD**

***** ~LIBRARY: G:\SCALE43\WINNT\EXE **

*** THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE * *

***** JOBNANE: SCALE-PC***

*** DATE OF EXECUTION: 03/21/El***

*** TINE OF EXECUTION: 17:18:12 * *

0
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-IQ ARRAY HAS

SQ ARRAY HAS

IQ ARRAY HAS

2Q ARRAY HAS

1 ENTRIES.

4 ENTRIES.

6 ENTRTES.

2 ENTRIES.

0
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LOGICAL AESIGNMENTE

WASTER LIBRARY 01
WORKING LIBRARY 0
SCRATCN PILE 10
NEW LIBRARY 1

PROBLEM DESCRIPTION

ICR--GEOMETRY (0/1/2/3- -0NP NEO/SLAB/CYL/SPNERE 1

IZN- -NUMBER OF ZONES OR MATERIAL REGIONS 9

MS--MIXING TABLE LENGTW 21

IBL--SNIELOED CROSS SECTION EDIT OPTION (0/1--NO/YES) 0

IBR--BONDAREWKO FACTOR EDIT OPTION (a/i--NO/YES) 0

ISSOPT- -DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1.0O0000E-03

GEOMETRY CORRECTION FACTOR P0K WIGNER RATIONAL APPROXIWATION 1.0000+00

30 ARRAY WAS 21 ENTRIES.

40 AR•RAy WAS 21 ENTRIES.

SO ARRAy W{AS 21 ENTRIES.

00 ARRAY WAS B ENTRIES.

70 ARRAY WAS 9 ENTRIES.

8Q ARRAY WAS 9 ENTRIES.

9O ARRAY WAS 9 ENTRIES.

100 ARRAY WAS 21 ENTRIES.

110 ARRAY WAS 9 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER
1 1 92230 1.31900E-03 1092230
2 1 92230 0.31332K-05 1092230
3 1 13027 4.00184E-02 1013027
4 2 13027 6.03066E-02 2013027
5 7 13027 6.03060E-02 7013027
6 3 1001 6.68762E-02 3001001
7 4 1001 0.000010-02 4001001
0 9 1001 6.68896E-06 9001000
9 3 0016 3.34381E-52 20000016

10 4 0016 2.458940-02 4008000
11 9 0010 3.34448E-06 9008000
12 4 0012 1.07014E-02 4000002
13 0 02000 3.29690E-02 50002000
14 0 24304 1.74286E-02 6024304
10 8 24304 1.74286E-02 0024304
10 0 20505 1.730230E-03 6020505
17 8 250000 1.730330-03 00250055
10 0 20304 5.93579E-02 0020304
09 8 26304 5.93579E-02 0020304
20 0 28304 7.72070E-03 6028304
21 8 28304 7.72070E-03 8028304

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA RS TYPE (0/1--PURL/MOO)
1 1 3.25000E-02 2.93000E+02 4.53946E+.00 0
2 2 6.5OOOOE-02 2.93000E+02 0.00000E+00 0
3 3 4.900000-01 2.93000E+02 0.OOOOOE+.00 0
4 4 5.490000+00 2.930000+02 0.000000+00 0
0 0 1.04900E+01 2.93000E+02 0.000000+00 0
6 6 1.049000+01 2.93000E+02 0.O00000E+00 0
7 7 2.04900E+01 2.930000+02 0.000000+00 0
0 8 2.54900R+01 2.93000E+02 0.OOOOOE+.00 0
9 9 3.049000+01 2.930000+02 0.OOOOOE+00 0

4087 LOCATIONS OF 100000 AVAILABLE AiRE REQUSRED TO WAKE A NEW MASTER CONTAINING TEE SELF-SWIELDED VALUES

NO NUCLIDRS IN YOUR PROBLEM WAVE BONDARENKO FACTOR DATA**~BONAMI WILL COPY FROM LOGICAL 11 TO LOGICAL1

COPY 1001 WYDROGEN FROM LOG 01 TO LOG 18 BOWOARENKO TRIGGER 0

COPY 1001 WYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 WYDROGEW PROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 WYDROGEW PROW LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 6012 CARBON-12 FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8010 OXYGEN-16 PEON LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 8010 OXYGEN-16 PROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8010 OXYGEN-16 PROW LOG 18 TO LOG 1 BONOARENKO TRIGGER 0

COPY 8010 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 C PROW LOG 01 TO LOG 18 BOWOARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 0 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 13027 AL-27 0193 218 C PROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0
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COPY 13027 AL-27 1193 218 G FROM LOG 18 TO LOG 1

COPY 24304 CR 1191 MT 0S-30 FROM LOG 11 TO LOG 18

COPY 24304 CR 1191 MT 00-30 FROM LOG 18 TO LOG 1

COPY 24304 CR 1191 MT 00-30 FROM LOG 18 TO LOG 1

COPY 25000 MANGANIESE-55 FROM LOG 11 TO LOG 18

COPY 20055 MANGANOESE-55 FROM LOG 18 TO LOG 1

COPY 250000 MANGANIESE-55 FROM LOG 18 TO LOG 1

COPY 28304 FE 1192 MT S0-30 FROM LOG i1 TO LOG 18

COPY 24304 FE 1192 MT 00-30 FROM LOG 18 TO LOG 1

COPY 28384 FE 1192 MT 00-38 FROM LOG 18 TO LOG 1

COPY 28384 NI 1090 MT 00-30 FROM LOG 11 TO LOG 18

COPY 28304 NI 1190 MT 00-38 FROM LOG 18 TO LOG 1

COPY 28304 NI 1198 MT 00-30 FROM LOG 18 TO LOG 1

COPY 83000 PB 1288 2L8NGP FROM LOG 11 TO LOG 1

COPY 92230 URANJIUM-235 FROM LOG 11 TO LOG 1

COPY 92238 URANIU1M-238 FROM LOG 11 TO LOG 1

BONOARENKO TRIGGER 0

BOONDARENKO TRIGGER 0

BONOARENKO TRIGGER 8

EONOAREMRO TRIGGER 0

BOMDARENKRO TRIGGER 0

BOMDARENRO TRIGGER 0

BONOARENRO TRIGGER 0

BONOARENKO TRIGGER 0

BOMOAREMKO TRIGGER 0

BONDAREMRO TRIGGER 0

OONOAREMRO TRIGGER 0

BONDAIORENO TRIGGER 0

OONDARENKO TRIGGER 8

BONDAREOOKO TRIGGER 8

BONDARENRO TRIGGER 0

BONDARENKO TRIGGER 0

0
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED DN ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M.PETRIE - DENT,
TAPE ID 4321
NUMBER DF NEUTRON ORDUPS 27
FIRST TNERMOAL GROUP 15

TABLE OF CONTENTS
NYDROGEN ENDF/B-IV MAT 1269/TNRMI002
HYDROGEN SNDP/B-IV MAT 1269/TNRNI002
HYDROGEN ENDF/B-IV MAT 1269/TNRNI002
CARSON-i2 SNDP/B-IV MAT 1274/TNROI1065
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-S6 SNDPF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 219 OP 040375())
AL-27 1193 218 OP 040375)5)
AL-27 1193 219 OP 040375(5)
CR 1191 NT SS-304(1/SEST) P-3 293K SP=5+4 (42375)'
CR 1191 WT SS-304(1/SEST) P-I 293K SP=5+.4 (42375)'

MANGANESE-55 SNDF/S-IV MAT 1197
MANGANESE-95 ENDF/B-IV MAT 1197

PB 1192 WT SS-304I/SEST) P-3 293K SP=5+~4 (42370)'
PS 1192 NT SS-304(1/SEST) P-3 293K SP=5+4 (42375)'
NI 1196 WT SS-304(1/SEST) P-3 291K SP=5+4 (42375)'
NI 1190 NT 55-3041/SEST) P-3 293K SP=5+4 (42375)'
PS 1298 218NGP 042375 P-3 293K

URANIUM-235 ENDP/S-IV MAT 1261
URANOIUM-238 ENDF/B-IV MAT 1262

06/12/94

NUMBER OP NUCLIDES
NUMBER OF GAMM4A GROUPS
LOGICAL UNIT

UPDATED 99/12/94
UPDATED 09/12/94
UPDATED 08/11/94
UPDATED 98/12/94
UPDATED 98/12/94
UPDATED 98/12/94
UPDATED 08/12/94
UPDATED 99/12/94
UPDATED 99/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 99/12/94
UPDATED 08/12/94
UPDATED 98/12/94
UPDATED 98/12/94
UPDATED 98/12/94
UPDATED 08/12/94
UPDATED 98/12/94
UPDATED 99/12/94
UPDATED 09/12/94
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

3901091
4091001
9901091
4909012
3008010
4009016
99098010
1013027
2013027
7013027
6024304
9024304
0025059
9025090
6020304
8026304
6028304
9029304
5092000
1092235
1092238

TAPS COPY USED 0 I/O'S, A20D TOOK 0.27 SECONDS

0
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NN N 111111111111 TTTTCTTTTTTTT AAA A WW WW LI

NNN NN II TT AA AA NW NW LI
•NNO NN II TT A PA NW W LI

NN NN NW II TT AA AA NW NW LL
NN •NW NN II TT AAAAAAAAAAAAA NW N NW LL
NN NN NW II TT AAAAAAA NW WWW WNW LL
NN NW NN II TT AA AA WW WNW WWNW IL
1*N NNWNN II TT AA PA NWWWW WWNWW LI
NN NOIWN II TT' AA PA NW1WW NWWW LL
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00000000000 CCCCCCCCCCC PAPAPAP/%A II EEEBEEBEBEEEE PPPPPPPPPPPP CCCCCCCCCCC
0000000000500 CCCCCCCCCCCCC PAPAAPAAAAA L BEBEEBEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
SS SS CC CC PA AP IL EE pp PP CC CC
00 CC PA PP II BE pp PP CC
SS CC PA PP IL BE PP pp CC
00000S000000 CC PAP3APAPAPAPAA II EEBEBEEE ------EE-----PPPPPPPPPpppp CC
000000000500 CC PAAPPPA LI EEBEBEEEEE ----------- PPPpPPpppppp CC

SS CC PA PA LL BE PP CC
00 CC PP PA II BE PP CC

0S 0S CC CC PA PP LL BE PP CC CC
000S000000000 CCCCCCCCCCCCC PA PA IILLLLLLLLLL EBEBEBEBEBBEEE PP CCCCCCCCCCCCC

SSSSSSSOSSSS CCCCCCCCCCC PP PP% LLLILLLI BEBEBBEEBBEBEEE PP CCCCCCCCCCC

0000000 22222222222 // 22222222222 ii // 0000000 1I
000000000 2222222222222 // 2222222222222 111 // 000000000 ii1

00 00 22 22 // 22 22 1111 // 00 00 1111
00 00 22 // 22 1i // 00 00 11
00 SE 22 // 22 ii // 00 00 11
00 00 22 // 22 Ii // 00 00 1i
00 00 22 // 22 11 // 00 00 ii
00 00 22 // 22 1i // 00 00 11
00 00 22 // 22 11 // 00 00 11
00 00 22 // 22 11 // 00 00 11
000000000 2222222222222 // 2222222222222 11111111 // 000000000 11111111
0000000 2222222222222 // 2222222222222 11111111 // 0000000 010111111

11 7777777777777 Ii 00000808088 ii 22222222222
111 777777777777 iii 0000800000008 11.1 2222222222222
1111 77 77 1111ii 08 00 1111ii 22 22
1i 77 11 I 88 88 ::1I 22
ii 77 11 I 00 88 ::1i 22
ii 77 1i 08080000088 Ii 22
ii 77 ii 00000000000 ii 22
II 77 11 i 88 88 1:1I 22
1i 77 11 I 88 88 11 i 22
ii 77 11 i 88 88 :11i 22

I1iii1ii 77 11i1i111 0000000800000 11iiii1i 2222222222222
1l1111l1 77 11l11l11 00000000000 i1iii1ii 2222222222222
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CCCCCCCCCCCCC
CC CC
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CC
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CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

AAAAAAA LLAAAAAAAAAAA LL
AA AA LL
AA AA LL
PA PA LL
AAAAPAAAA LL
PAAAAAAAAAAAAA DL
PA PA DL
PA PA LL
PA PA LL
PA PA LLLLLLLLLLLLL
PA PA LLLLLLLLLLLLL

EEEFEEEEEEEE
EEEEFEEEEEEE
FEE
FEE
FEE
FEEEEEEE
FEE EEEEEE
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ppppPppPPPPP CCCCCCCCCCC
Ppppppppppppp CCCCCCCCCCCCC

PP PP CC c

PP pp CC
PPPPpPPpPPPPP CC
ppPPPPPPPpPp cc

PP CC c
PP cccCC cCCc
PP CCCCCCCCCCCC

***** ~PROGRAM VERIFICATION INPORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM: 0500552* *

*** CREATION DATE: 09/28/95***

***** VOLUM/E: RHO***

***** LIBRARy: O:\SCALE43\WIN_NT\EXF **

*** THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE***

***** JOBNAME: SCALE-PC***

*** DATE OP EXECUTION: 02/21/01***

*** TINE OP EXECUTION: 17:18:12***
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-10 ARRAY HAS 1 EHTRIES.

SQ ARRAY HAS 9 ENTRIES.

10 ARRAY HAS 12 ENTRIES.

SELECT 21 NUCLIDES FROM THE MASTER LIBRARy ON LOGICAL 1
o NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 2
o NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 3

TO CREATE THE HEM WORKING LIBRARY ON LOGICAL 4

4 RESOHAN0CE CALCULATIONS HAVE BEEN REQUESTED
-1 OUTPUT OPTION FOR A94PX FORMATTED CROSS SECTION DATA

2001 MAXIMUM NUMBER OF RESOHANOCE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 HORDE

20 ARRAY HAS 21 ENTRIES.

30 ARRAY HAS 60 ENTRIES.

40 ARRAy HAS 21 ENTRIES.

GEHERAL INFORMATION CONCERNING CROSS SECTION LIBRAR•Y
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES OH TAPE 21
NUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL HEUTRON EHERGY GROUP 15
NUMBER OF GAMMA EHERGY GROUPS 0

DIRECT ACCESS UMIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1080 HORDE
ORDER TAPE 4321

SCALE 4 .2 - 21 GROUP HEUTRON GROUP LIBRARY
BASED OH ENGDF-B VERSION 4 DATA

COMPILED FOR N/RC 1/27/ES
LAST UPDATED

L. M. PETRIE - OREL
08/12/94

NUCLIDES FROM ORDER TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THRMI
2 HYDROGEN RHDF/B-IV MAT 1269/THRM1
3 HYDROGEN ENDF/B-IV MAT 1269/THRMI
4 CARBON-i2 EHDF/B-IV MAT 1274/THRMI
5 OXYGEN-i6 ENUF/B-IV MAT 1276
0 OXYGEN-16 EHDF/B-IV MAT 1279
7 OXYGEN-16 EN-DF/B-IV MAT 1276
8 AL-27 1193 218 OP 040375(5)
9 AL-27 1192 219 OP 040375())

10 AL-27 1193 219 OP 040175 (5)
11 CR 1191 NT 00-304 (1/ROT) P-3 293K SP=5+4
12 CR 1191 WT 00-304 (1/ROT) P-3 293K SP=5+4
13 MANGANESE-55 ENUF/B-IV MAT 1197
14 MLANGAINESE-55 ENUP/B-IV MAT 1197
18 FE 1192 NT SS-304(1/REST) P-3 293E SP=5+4
14 FE 1192 NT SS-304 (1/ROT) P-3 293K SP=5+4
17 HI 1190 WT 00-304 (1/SOT) P-3 293K SP=5+4
19 NI 1190 MT 00-304 (1/EST) P-3 293K SP=0+4
10 PB 1299 218HGP 942375 P-3 293K
20 URAIUM-235 RNDF/B-IV MAT 1281
21 URANIUM-239 EHDF/B-IV MAT 1282

HYDROGEN ENUF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN EHDF/B-IV MAT 1269/THE041002

CARBON-12 ENDF/B-IV MAT 1274/THERI065

OXYGEN-16 ENUF/B-IV MAT 1274

OXYGEN-16 ENDP/B-IV MAT 1278

OXYGEN-16 ENDF/B-IV MAT 1270

AL-27 1193 218 OF 040375 (5)

AL-27 1193 218 OP 940375 (5)

AL-27 1193 218 OP 940375(5)

CR 1191 MT 00-304(1/REST) P-3 293K SP=5+4 (42375)'

CR 1191 MT 00-304(1/ESOT) P-3 293K SP=5+4 (42379)'

MANGAN4ESE-55 ENDF/8-IV MAT 1197

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LOAR IS

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.406

POTENTIAL SCATTER SIGMA = 2.599

UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED

08/12/94
089/12/94
089/12/94
908/12/94
98/12/94
08/12/ 94
908/12/94
908/12/94
98/12/ 94
08/12/ 94
908/12/94
0 8/12/94
08/12/ 94
908/12/94
908/12/94
908/12/94
0 8/12/94
089/12/94
98/12/ 94
909/12/94
09/12/ 94

3091001
4091001
9091001
40906012
3098010
4008016
9008019
1013027
2913027
7913027
6024394
8024394
0025058
9029058
6020394
8026304
0029304
9029204
5092000
1092238
1092239

UPDATED 08/12/94 3001091 TEMPERATURE=
PROCESS NUJMBER 1007 IS AT TEMPERATURE=

UPDATED 09/12/94 4001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 09/12/94 9001001 TEMPERATUEE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 00/12/94 4906012 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 09/12/94 3009915 TEMPRRATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 09/12/94 4008019 TEMPERATURE=
PROCESS NUM4BER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9009010 TEMPERATURE=
PROCESS NUMBER 1097 IS AT TEMPERATUEE=

UPDATED 00/12/94 1913027 TEMPERATURE=
PROCESS NTUMBER 1007 IS AT TEMPERATURE=

UPDATED 09/12/94 2013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 7013027 TEMPERATUGRE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 60924304 TEMPRRATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 00/12/94 8024304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TRMPERATURE=

UPDATED 00/52/94 0020505 TEMPERATURE=

0. 0000E+00

293.00
293.90

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.900

293.00
293.09

293.00
293.00

293.00
293 .00

203.00
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

INNER RADIUS = 0.00000O0E+O00

THE ABSORBER WILL BE TREATED BY TEE NOEDHEIM

MASS OP MODERATOR-I 55.845

MODERATOR-I WILL BE TREATED BY THE NORDBEIM

MASS OP MODERATOR-2 = 55.925

LUMP DIMENSION (A-BAR) = E.EOS0000E+00

DANCOFF CORRECTION (C) = 0.EO00000E+00

INTEGRAL METHOD.

SIGMA(PEE ABSORBER ATOM)= 3.4863E22E+02

INTEGRAL METHOD.

SIGMA(PER ABSORBER ATOM)= 1.2557598E+02

MODERATOR- 2 MILL BE TREATED BY THE BORDHERIN 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-SNIELDING=1.00005

GROUP ERRS ABS ERRS FIRS ERR SCAT
B -5.518788E-E4 R.S0OO0OE+SS -3.944190E-Sl
9 -2.797993E-03 S.SEOSSOE+00 -2.293471E+SO
18 -3.291452E-01 S.SOOOOOE+ES -3.820862E+0-1
11 -2.8B0562E+0S S.SEOO0EO+ES -1.1B59996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+S0
FISSION 0.00000E+S0

PROCESS NUMBER 1807 IS AT TEMPERATURE=

MANGANESE-SR ENOF/B-IV MAT 1197 UPDATED 08/12/94 8025855 TEMPRRATURE=

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0O00E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 54.466 TEMPERATURE)(KELVIN) = 293.8000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.7363295E-03

SPIN FACTOR (G) = 14.448 LUMP DIMENSION (A-ARn) = 8.OOSOEOOE+00

INNER RADIUS = 0.88000000E+80 DANCOFF CORRECTION (C) = 8.0500000E+00

THE ABSORBEE WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = 55.945 SIGMA(PER ABSORBER ATOM)= 3.4663022E+52

MODERATOR-I WILL BE TEREATED BY THE NORDNEIM INTEGRAL METHOD.

293 .00

293.08

MARS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E+82

MODERATOR-2 WILL BE TREATED BY THE NORI3HEIM INTEGRAL METHOD.

THOR RESONANCE MATERIAL WILL BR TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOE SPATIAL SELF-SHIELDING=I.08850

GROUP ERRS ABS
0 -5.518788E-04
9 -2.797993E-03

10 -3.291452E-0i
II -2.6B8562E+00

EXCESS RESONANCE INTEGRAL]

RESOLVE]

ABSORPTION 3 33719E-
FISSION 0.0000E-

ERRS FIRS ERRS SCAT
0.OOOOEE+00 -3.944190E-01
0.OOOOOEE+*00 -2.293471E+00
0.OOOOOOE+08 -3.820862E+01
0.OOOOEE+08 -1.159996E+82

FE 1192 MT SS-304(3/EST) P-3 293K SP=5+4 (42375)'

FR 1192 MT SS-304 (1/ROT) P-3 203K SP=5+4 (42375)'

NI 1190 MT SS-304 (a/ERT) P-3 293K SP=5+4 (42375)'

NI 1190 MT SS-304(I/EST) P-3 293R SP=5+4 (42375)'

PB 1288 218NGP 042375 P-3 293K

PROCESS NUMBER 1087 IS AT TEMPERATURE=

UPDATED 88/12/94 8028304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 88/12/94 8028304 TEMPERATURE=
PROCESS NUMBER 1057 IS AT TEMPERATURE=

UPDATED 08/12/94 8028304 TEMPERATURR=
PROCESS NUMBER 1087 IS AT TEMPERATURE=

UPDATED 88/12/94 0028304 TEMPERATURE=
PROCESS NUMBER 1807 IS AT TEMPERATURE=

UPDATED 08/12/94 5882000 TRMPRRATURE=
PROCESS NU0MBER 1007 IS AT TEMPERATURE=

293 .00

293.80
293.80

293 .00
293.80

293.00
293 .00

293.800
293 .00

293.00
293.00

293.00URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 1092235 TI

RESONANCE DATA POE THIS NUCLIDE

MARS NUMBER (A) = 233.025 TEMPERATURE(RELVIN) = 293.8000

POTENTIAL SCATTER SIGMA = 11.588 LUMPED NUCLEAR DENSITY = 1.31988221

SPIN FACTOR (0) = 15171.180 LUMP DIMENSION (A-BAR) = 6.40999998]

INNER RADIUS = 0.0000000E+08 DANCOFF CORRECTION (C) = 1.5211706]

THE ABSORBER MILL BR TREATED BY THE NORDNEIW INTEGRAL METHOD.

MASS OF MODERATOR-I = 28.092 SIGMA(PRR ABSORBER ATOM)= 4.808808348+01

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

EMPRRATURE=

8-03

E-02

E-01

0
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MASS OF MODERATOR-2 = 238.051 SIGMA(PSR ABSORBER ATOM)= 7.7885082E-01

MODEEATOR-2 WILL BR 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 ACCOUMT FOR SPATIAL SELF-SHIELDING=1.E0000

GROUP BEE ABS BEE PIES RES SCAT
12 -1.712865E+58 -1.053512E+SS -4.421581E-52
13 -5.191924E+00 -2.544281E+00S -I.184106E-01
14 -3.743466E+00 -2.214335E+00 -2.824813E-52
15 -2.253279E-04 -1.715397E-04 1.537884E-56

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.159255+02
FISSION 1.28649B+02

URANOIUM-238 SHOP/B-TV MAT 1252 UPDAI

RESONANCE DATA POE TESS NUCLIDE

MASS NUMBER (A) = 236.056 TEMPERATUS

POTENTIAL SCATTER SIGMA = 10.585 LUMPED HOC

SPIN FACTOR (G) = 858.527 LUMP DINEP

INNER RABIUS = 0.50000O00E+00 DANCOFF CC

THE ABSOREER MILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i1 26.982 SIGMA(PER AS

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

PROCESS NUMBER 1507 IS AT TEMPERATURE=

TED 08/12/54 1052238 TEMPERATURE=

253.55

253.50

RE(RELVIN)

CLEAR DENSITY

JETON (A-BAR)

= 293.500

= 8.3133229E-05

= 6.4999998B-02

ERRECTION (C) = 1.5211706E-01

BSOBERS ATOM)= 6.4818372E+02

MASS OP MODERATOR-2 = 235.044 EIGMA(PER ABSORBER ATOM)= 1.8885785B+02

NODERATOR-2 WILL BE TREATED BY THE NORDNEIM INTEGRAL METHOO.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT POE SPATIAL SELF-SHIELDING=l.85500

GROUP RES ABS BEE PIES RES SCAT
5 -l.359125E-84 0.058500E+s00 -1.475272E-03
18 -7.025824E-83 -3.983829E-08 -5.099698E-02
Ii -3.353697E-81 0.SOO000E+00 -1.054715E+008
12 -3.157242E+00 0.OOS000E+00 -3.725580E+08
13 -3.585485E+00 0.SO0000E+0E -1.1857755+00
14 -6.584399E+00 0.500000E+00 -3.875874E-01
15 -4.155954E-09 5.0O0000E+OS 3.752471E-05

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.75782E+02
FISSION 5.33631E-04

PROCESS NUMBER 1007 IS AT TEMPERATU0RE= 283.800
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TOIlS ESDRN WORKING TAPE WAS CREATED 02/21/01 AT 17:18:11
TNE TITLE OF THE PARENT CARE IS AS FOLLOWS
SCALE 4.2 - 27 DROOP NEUTRON DROOP LIBRARY

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

TAPE ID 4321 NUMBER OF NUCLIDES
NUMBER OF NEUTRON DROOPS 27 NUMBER OF GAONNA DROOPS
FIRST THERNAL DROOP 15 LOGICAL UNIT

TABLE OF CONTENTS
HYDRODEN ENDF/B-IV NAT 1269/THRN1002 UPDATED 08/12/94
HYDROGEN ENOP/B-lV NAT 1269/THRM1002 UPDATED 08/12/94
HYDROGEN ENDF/B-IV MAT 1269/THRM04102 UPDATED 08/12/94
CARSON-i2 ENDF/B-IV NAT 1274/THRN1065 UPDATED 08/12/94
OXYDEN-l6 EHOF/B-IV HiAT 1276 UPDATED 08/12/94
OXYDEN-lO EHOF/B-IV NAT 1276 UPDATED 08/12/94
OXYDEN-l6 ENOF/B-IV MAT 1276 UPDATED 08/12/94

AL-27 1193 218 DP 040175 (5) UPDATED 09/12/94
AL-27 1193 218 OP 040375(5) UPDATED 08/12/94
AL-27 1191 218 DP 0401715(5) UPDATED 09/12/94
CR 1191 NT 00-304(1/SET) P-3 293K SP=5+4 (42370)' UPDATED 08/12/94
CR 1191 WT SS-304 (1/RET) P-I 293K SP=5+4 (42378)' UPDATED 08/12/94

MANGARESE-55 ENDF/B-TV NAT 1197 UPDATED 09/12/94
MANGANESE-05 SHOF/B-EU NAT 1197 UPDATED 08/12/94

FE 1192 NT SS-304 (1/EST) P-3 293K SP=5+4 (42375)' UPDATED 08/12/94
FE 1192 WY 00-304 (1/EST) P-3 293K EP=9+4 (42275)' UPDATED 08/12/94
NI 1190 WY 00-304 (1/RET) P-3 293K EP=5+4 (42375) ' UPDATED 08/12/94
NI 1190 NT 00-304 (1/EST) P-3 293K SP=5+4 (42375) ' UPDATED 08/12/94
PB 1288 218NDP 042379 P-3 293K UPDATED 08/12/94

URANIUN-235 EHOP/B-IU NAT 1261 UPDATED 09/12/94
URANOIUM-238 ENDF/B-IV NAT 1262 UPDATED 08/12/94

TAPE COPY USED 0 I/O'S, AND TOOK 0.11 SECONDS

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

21
0
4

3001001
4901001
9001001
4906012
3008016
4008016
9008016
1013027
2013027
7913027
6924304
8924304
60290955
80250055
6026304
8026304
6028304
8028304
00826000
1992235
1092238

0
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55555555555 CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
5555555555555 CCCCCCCCCCCCC AAAAAAAAAA LL EEEEEREEEEEE PPPEPPPPPPPPPP CCCCCCCCCCCCC
S5 SS CC CC AA AA LL EE PP PP CC CC
55 CC AA AA EL EE PP PP CC
SS CC AA AA EL EE PP PP CC
SSSSSSSSSSSS CC AAAAAAA LE EREEEEE--------------PPPPPPPPPPPPP CC

SSSSSSSSSSSS CC AAAAAAAAAAA LL EEEEREE--------------PPPPPPPPPPPP CC
SS CC AA AA EL EE PP CC
SS CC AA AA LL EE PP CC

5S SS CC CC AA AA LL EE PP CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA ELLLLELLELLLEL EEREREREREREE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AA AA ELELLELLLELLLL EREREREEREREEE PP CCCCCCCCCCC

***** ~PROGRAM VERIPICATION INFORMATTON***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM: 000009 * *

*** CREATION DATE: 03/08/96***

***** VOLUME: ENO **

***** ~LIBRARy: G:\SCALR43\WINNT\RXER**

*** THIS IS NOT A SCALE-PC CONPIGURATION CONTROLLED CODE **

***** JOBNAME: SCALE-PC***

*** DATE OP EXECUTION: 02/21/01***

*** TIME OP EXECUTION: 17:18:17** *
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*** ****** ~NUIMERIC PARAMETERS *** *

** TME MAXIMUM PROBLEM TIME (MIN) 90.00**

**TEA TIME PER GENERATION (MIN) 5.00**

*URGN NUMBER OP GENERATIONS 1203**

**NPG NUTMBER PER GENERATION 1000 *

*** NSR NUMBER OF GENERATIONS TO BES SKIPPEO 3**

*** BEG BEGINNING GENERATION NUMBER 1**

** EES GENERATIONS BETWEEN CEECEPOINTS S **

*** XlOD NUMBER OP EXTRA 1-0 CROSS SECTIONS 1 *

**NBE NEUTRON BANE ESIE 1025**

* ** XNB EXTRA POSITIONS IN NEUTRON BANE S **

** FB FISSION SAME SIZB 1000**

**XFB EXTRA POSITIONS IN FISSION BANE S *

E* TA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000 *

*** WTH ERIGNT NIGN FOR SPLITTING 3.50000 *

E* TL WEIGHT LOM FOR RUSSIAN ROULETTE 0.3333 *

EN*PiD STARTING RANDOM NUMBER EBB27150001**

E* BB NUMBER OF D.A. BLOCKS ON UNIT 0 200**

** LS LENOTE OF O.A. BLOCKS ON UNIT 0 512**

AO /J MOOS OF CALCULATION FORMARD **

*** INPUT DATA ERITTEN ON RESTART UNIT NO **

** BINARY DATA INTEEFACE YES * *

*** *0
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*****LOGICAL*** PARAMETERS******************************************

RUN

FiX

SMU

MIKU

CKUI

FMUI

MKII

CKH

FMH

111L

AND

XS1

XS2

XAp

FRI

PID

EXECUTE PROBLEM AFTER CNECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX KC-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-SEFP BY UNIT NUTMBER

PRIHT FIBS PROD MATRIX BY UNIT NUOMBER

COMPUTE MATRIX KC-EFF BY HOLE NUMBER

COMPUTE COFACTOR IC-EFF BY BOLE NUMBER

PRINT FIBS PROD MATRIX BY MOLE NUOMBER

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

HO

NO

NO

NO

ND

NO

ND

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CKP

FMP

MRA

CRA

FMA

HAL

FAR

GAS

FAX

PMT

PGM

BUG

TRX

PLOT PICTURE MAP(S) NO

COMPUTE FISSION DENSITIES NO**

COMPUTE NU-BAR & AVG FISSION GROUP YES**

COMPUTE MATRIX IC-BEEF BY UNIT LOCATION NO*

COMPUTE COFACTOR IC-EFF BY UNIT LOCATION NO **

PRINT PIES PROD MATRIX BY UNIT LOCATION NO**

COMPUTE MATRIX IC-BEEF BY ARRAY NUMBER NO * **

COMPUTE COFACTOR IC-REFF BY ARRAY NUMBER NO**

PRINT PIES PROD MATRIX BY ARRAY NUMBER NO ** *

COLLECT MATRIX BY HIGHEST ARRAY LEVEL ND * *

PRINT FIS, AND ABS. BY REGION NO**

PRINT FAR BY GROUP NO ** *

PRINT XSEC-ALBEDO CORRELATION TABLES ND **

PRINT BRIGHT AVERAGE ARRAY NO ** *

PRINT INPUT GEOMETRY NO * **

PRINT DEBUG INFORMIATION NO * *

PRINT TRACICING INFORMATION NO **

PARAMETER INPUT COMPLETED

..... I I0'S MERE USED READING THE PARAMETER DATA ....

*********** DATA READING COMPLETED **********
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** UNIT VOLUME**
*** NUiMBER DATA SET NAME MNAE UNIT FUNCTION ***

XSC 14 D:\hjp\plateMinthclaMin_fueliMin hteleMinu

ALB 79 0: \scale43\DATALIB\PT79FOS1

WTS 85 G: \scale43\DATALIB\PTSPOQS0

SKT 16 UNKNOWN

BIN

RET

LIB

95

95

4

8

19

D:\hjp\plateMinthclaMin~fuelIMin_hteleMin_u

D:\hjp\plateMin~thclaMin~fueliMin_hteleMin_u

D:\hjp\plateMin~thclaMin~fueli~in_hteleMinu

D:\hjp\plateMin~thclaMin fueliMin_hteleMin_u

UNKNOWN

UNKNOWN

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGMTS

WRITE SCR•ATCM DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSBC MIXING DIRECT ACCESS

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

CROSS SECTIONS READ PROM TEE AMPX WORKING LIBRARY ON UNIT 4
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MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THERESOLD =3.OE-05

MIXTURE =
NUCLIDE
1013027

80/12/94
1092230

08/12/94
1092238

08/12/94

MIXTURE =
NUCLIDE
2013027

08/12/94

MIXTURE =
NUCLIDE
3020100

08/12/94
3008016

08/12/94

MIXTURE =
NUCLIDE
4001001

08/12/94
4006012

08/12/94
4008018

08/12/94

MIXTURE =
NUCLIDE
5 082000

08/12/94

MIXTURE =
NU]CLIDE
6024304

08/12/94
6025055

08/12/94
6026304

08/12/94
0028304

08/12/04

MIXTURE =
NUCLIDE
7013027

08/12/ 94

MIXTURE =
NUCLIDE
8024204

02/12/94
8025055

08/12/94
8026204

08/12/94
8028204

08/12/94

MIXTURE =
NUCLIDE
9001001

08/12/94
9008016

08/12/94

1
ATOM-DENS.

4.050184E-02

1. 31908E-03

8.31332E-00

DENSITY (0/CC)
NOT. FR-AU.

7. 66010E-01

2.19951lE-O1

1. 40394E-02

= 2.3407
ZA ANT

13027 26.9819

92235 225.0441

92238 238.80510

2 DENSITY)G/UC) = 2.7020
ATOM-DENS. NUT. FRAU. ZA ANT

6.03066E-02 1.00000E+00 13027 26.9818

3
ATOM-DENS.

6. 68762E-02

3.34381E-02

4
ATOM-DENS.

5 .098801E- 02

1.057014E-02

2.45894E-02

DENSITY (G/CO)
NGT. FRAC.

1.11927E-01

8.880740-03

DENSITY (G/CU)
NOT. FRAC.

1.03684E-01

2.20668E-S1

6.75649E-01

= 0.90977
ZA ANT

2001 1.0077

8010 15.9904

= 0.96635
ZA AWT

1001 1.0077

6080 12.0001

8016 15.9904

5 DENSITY(G/CU) = 11.344
ATOM-DENS. NOT. FRAU. ZA ANT

3.296900-02 1.OOOOOE+0S 82000 207.2100

6 DENSITY)G/CC) = 7.9200
ATOM-DENS. NOT. FRAU. ZA ANT

1.742860-02 1.90000E-01 24000 51.0957

1.73633E-03 1.99999E-02 25055 54.9370

0.935700-02 6.95000E-01 20000 55.0447

7.720700-03 9.SOOO1E-02 28000 08.6872

7 DENSITY(G/CC) = 2.7020
ATOM-DENS. NOT. FRAU. ZA ANT

6.03066E-02 1.000000+00 13027 26.9818

8 DENSITY(G/CC) = 7.9200
ATOM-DENS. NOT. FRAU. ZA ANT

1.742860-02 1.90000E-01 24000 51.9957

NUJCLIDE TITLE
AL-27 1193 218 OP 040375(5)

URAN4IUM-235 ENDF/B-IV MAT 0261

URAN8IUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 OP 040375 (0)

NUCLIDE TITLE
NYDROGENO ENDF/B-IV MAT 1269/TNEM2002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN EN•DF/B-IV MAT 1269/TNERM1002

CAROBON-12 ENOF/B-IV MAT 1274/TERMI065

OXYGEN-16 EEDF/B-IV MAT 1276

NUCLIDE TITLE
90 1288 218NGP 042375 P-3 293R

NUCLIDE TITLE

CR 1191 NT 00-304 (1/EST) 9-3 293K 09=5+4 (42375)

MANGANESE-SO ENDF/B-IV MAT 1197

FE 3192 NT 00-304 (1/BET) 9-3 293K 0P=0+4 (42370)

NI 1190 NT 00-304 (1/EST) 9-3 293K 09=5+4 (42375)

NUCLIDE TITLE
AL-27 1193 218 OP 0403705(0)

NUCLIDE TITLE
CE 1191 NT 00-304 (1/EST) P-3 293K 09=5+4 (42375)

MA•NGANESE-SO END3F/B-SV MAT 1197

FE 1192 NT 00-304 (1/EST) 9-3 293K 09=9+4 (42375)

NI 1090 NT 00-304 (1/EST) 9-3 293K 09=5+4 (42375)

NUCLIDE TITLE

HYDROGEN ENDF/B-IV MAT 1269/TNRM1002

OXYGEN-36 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

1.73633E-03

5.935079E-02

7.72070E-03

9
ATOM-DENS.

8.688960-06

3. 34448E-06

1.999990-02

6.950000E-01

9.50001E-02

DENSITY (U/CU)
NOT. FRAU.

1.I19027E-01

8.880740-01

3001001
4001001
9001001
4006012
3008016
4008016
9008016
1013027
2033027
7003027
6024304
8824304
0025050
8025008
6026304
8026304
6028304
8028304
5082000
0092230
1092238

20005 04.9379

26000 00.8447

28000 59.6872

= 0.99997E-04
IA ANT

1001 1.0077

8016 10.9904

HYDROGEN ENDF/B-IV MAT 1269/TNRM1002
NYDEOGEN ENDF/B-IV MAT 1269/TNRM1002
HYDEOGEN ENDF/B-IV MAT 1269/TNRM1002
CARBON-12 ENDF/B-IV MAT 1274/TNRMIO6S
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 09 040375(5)
AL-27 1193 218 GP 040375())
AL-27 1193 218 UP 040375)5)
CR 1191 NT 00-304 (1/EST) 9-3 293K 0P=0.4 (42370)
CR 1191 NT SE-304)1/EST) 9-3 293K 09=8+4 (42370)
MA•NGANESE-SO ENDF/B-IV MAT 1197
MANGANESE-SO ENDF/B-IV MAT 1197

FE 1192 NT 08-304 (1/EST) 9-3 293K 09=5+4 (42375)
FE 1192 NT 00-304 (1/EST) 9-3 293K 09=5+4 (42370)
NI 1190 NT 00-304 (1/EST) 9-3 293K 09=8+4 (42370)
NO 1190 NT 00-304 (1/EST) 9-3 293K 09=5+4 (42375)
PB 1288 218009 042370 P-3 293K

URAJNIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1262

UPDATED 08/12/94
UPDATED 08/11/94
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 08/12/04
UPDATED 08/12/94
UPDATED 08/12/94
UPDATRO 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

REND MESSAGE NU3MBER K5-222

RENDO MESSAGE hNUMBER RS-222

RtEND MESSAGE NUMBER K5-222

NAC International

1 TEANS FEES FOR MIXTURE 3 MERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 4 NERO CORRECTED FOR BAG MOMENTIS.

1 TRAiNSFERS FOR MIXTURE 9 MERE CORRECTED FOR BAD MOMENTS.

..... 0 ID'S MERE USED MIXING CROSS-SECTOONS ....
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I-Dl CROSS SECTION ARRAY ID NUNEERS
1 2002 1452 27 18 1018

..... S IO'S WERE USED PREPARING TEE CROSS SECTIONS

0
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*** ****** ~ADDITIONAL INFORMATION *** *

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUN SOURCE GROUP

NO. OF SCATTERING ANGLES IN XSECS

ENTRIES/NSUTRON IN TNS NEUTRON BANK

ENTRIES/NEUTRON IN TNR FISSION BANK

NURSER OF MIXTURES USED

NURSER OF BIAS ID'S USED

NURSER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEDNETRY REGIONS

NURSER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

+X BOUNDARY CONDITION MIRI

+Y BOUNDARY CONDITION MIRF

+Z BOUNDARY CONDITION NIBS

27 USE LATT'ICE GEOMETRY

1 GLOBAL ARRAy NUMBER

2 NUMBER OF UNITS IN TNE GLOBAL X DIR.

22 NUMBER OP UNITS IN TNE GLOBAL Y DIR.

15 NUMBER OF UNITS IN TNE GLOBAL I DIR.

8 USE A GLOBAL REFLECTOR

1 USE NESTED ROLES

0 NUMBER OF BOLES

56 MAXINUM ROLE NESTING LEVEL

56 USE NESTED ARRAYS

15 NUMBER OF ARRAYS USED

1 MAXIMUM ARRAY NESTING LEVEL

ROR -X BOUNDARY CONDITION

ROR -Y BOUNDARY CONDITION

ROR -I BOUNDARY CONDITION

YES **

1 **

YES **

75 **

NO * **

1 **

MIRROR **

MIRROR ** *
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** **** SPACE AND SUPERGROUP INFORMATION *~**** ** *

1* 00000 WORDS IS THE TOTAL SPACE AVAILABLE. *

** 42609 WORDS WERE USED FOR HON-SUPEEGROUP STORAGE. **

** 57391 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.**

** 99738 WORDS OP STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.**

** 57331 WORDS OP STORAGE ARE AVAILABLE TO EACH SUPERGROUP.**

** 1037 WORDS ARE WEEDED FOR THE LARGEST GROUP.**

** 43862 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.**

** 53220 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP. **

** 53408 WORDS OP STORAGE WILL BE USED TO RUN THIS PROBLEM.**

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

**5 1 27 2010 0 10551 * **

..... 0 lO'S WERE USED IN SUPEROROUPING ....

..... 0 IO'S WERE USED LOADING THE DATA ....
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MEDIA BIAS GEOMETRY DESCRIPTIOM FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION HUM ID

. .. UNIT 1 . . .

FUELED ANNUILA.R SECTIONS TUBE 1 LOOSE

1 CYLIHUER 3 1 RADIUS = 3.0300 +Z = 58.750 -S = 0.00000 CENTERLINE IS AT N = 0.00000 Y = 0.00000

2 CYLINDER 2 1 RADIUS = 3.0625 +1 = 58.750 -Z = 0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

3 CYLINDER 1 1 RADIUS = 3.1275 +Z = 58.750 -Z = 0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

4 CYLINDER 2 1 RADIUS = 3.1000 +Z = 58.750 -Z = 0.00000 CENTERLINE 70 AT N = 0.00000 Y = 0.00000

U CYLINDER 3 1 RADIUS = 3.5300 +Z = 58.750 -I = 0.00000 CENTERLINE IS AT N - 0.00000 Y = 0.00000

0 CYLINDER 2 1 RADIUS = 3.5625 +Z = 58.750 -Z = 0.00000 CENTERLINE IS AT N = 0.00000 Y = 0.00000

7 CYLINDER 1 1 RADIUS =3.6275 +Z = 58.750 -Z = 0.00000 CENTERLINE IS AT N = U.00U00 Y = 0.00000

8 CYLINDER 2 1 RADIUS = 3.0000 +0 = 58.750 -Z = 0.00000 CEHTERLINE IS AT N = 0.00000 Y = 0.00000

9 CYLINDER 2 1 RADIUS = 4.0300 +1 = 58.750 -Z = 0.05000 CENTERLINE IS AT N = 0.00000 7 0.00000

10 CYLINDER 2 1 RADIUS = 4.0625 +1 = 58.750 -Z = 0.00000 CENTERLINE IS AT N = OU0000O 7 = 0.00000

11 CYLINDER 1 1 RADIUS = 4.1275 +1 = 58.7UU -Z = 0OU0O00 CENTERLINE IS AT N = 0.00500 7 = 0O00000

12 CYLINDER 2 1 RADIUS = 4.1000 +1 = 08.7UU -Z = 0.08000 CENTERLINE IS AT N = 0.00500 Y = 0.00000

13 CYLINDER 3 1 RADIUS = 4.5300 +0 = 58.700 -Z = 0.00000 CENTERLINE IS AT N = U.05500 Y = 0O00000

14 CYLINDER 2 1 RADIUS = 4.5025 +Z = 58.750 -Z = 0.00000 CENTERLINE IS AT N = 0.00000 Y = 0.00005

15 CYLINDER 1 1 RADIUS = 4.6275 +Z = 58.750 -Z = 6.00000 CENTERLINE IS AT N = 0.00500 7 = 0S000U0

16 CYLINDER 2 1 RADIUS = 4.6590 +Z = 58.750 -Z = 0.00000 CENTERLINE IS AT N = 0.00000 Y = 0.00000
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0MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION POE THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 2 ...

AXIAL CLAD SECTIONS TUBE 1 LOOSE

1
2

3

4

5

6

7

8

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

2

3

2

1

1

1

1

I

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 .6590

+Z

+Z

+Z

+Z

+Z

+Z

+Z

1.37500

1.37500

1.37500

1.3700

1.37500

1.37500

1.37500

1.3700

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

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

II UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

... UNIT 3

PURL ELEMENT TUBE 1

1 CYLINDER 3 1 RADIUS = 4.0600 +Z = 61.500 -Z = 0.00000

HOLE NUMBER 3 AT X = 0.00000 Y = 0.00000 Z = 0.00000

HOLE NUMBER 2 AT X = 0.00000 Y = 0.00000 1 = 1.37500

HOLE NUMBER 3 AT X = 0.00000 Y = 0.00000 1 = 00.125

S = 0.00000

5 0.00000

X = 0.00000

X = 0.00000

S = 0.00000

S = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

2

X = 0.00000

3

X = 0.00000

X = 0.00000

X = 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

... UNIT 4

BASKET FUEL TUBE - PURL DOME RADIAL

1 CYLINDER 3 1 RADIUS 0 .0027

HOLE NUMBER 4 AT X = 0.00000

2 CYLINDER 2 1 RADIUS = 5.3974

CENTERED

+Z 73.177

Y

+Z

0.00000

73 .177

73.177

0.00000

73 .177

-Z = 0.00000 CENTERLINE IS AT

Z = 0.00000 IS UNIT NUMBER

-Z= 0.00000 CENTERLINE IS AT

UNIT 50 ..

Y =0.00000

Y =0.00000

Y =0.00000

Y = 0.00000

BASKET PURL TUBE

1 CYLINDER

HOLE NUMBER

2 CYLINDER

FUEL UP

31.

21

RADIUS

AT S

RADIUS

RADIAL CENTERED

= 5.0927 +Z

= 0.00000 Y

= 5.3974 .Z

-Z

Z

-Z

00.00000

11.677

0.00000

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT
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MEDIA BIAS
BUM ID

GEOMETRY DESCRIPTION FOR TBOSE UNITS UTILIZED IN TNIS PROBLEM

REGION

UNIT 6

BASKET BOTTOM PLATE HOLE

1 CYLINDER 3 1 RADIUS = 1.2700 +Z = 1.2698 -S = 0.00000 CENTERLINE IS AT X = 0.00000

--- UNIT 7 . . .

Y = 0.00000

Y = 0.00000

BASKET BOTTOM PLATE

1 CYLINDER

BOLE NUMBER

BOLE NUMBER

NOLE NUMBER

BOLE NUMBER

6

9

15R ADIOS = 10.847 +0

AT X = 6.00000 y

AT S = 10.790 y

AT X = 0.3970 Y

AT S = -5.3970 y

= 1.2698

= 0.00000

= 0.00000

= 9.3487

= 9.3487

= 0.00000

= -9.3487

= -9.3487

-Z =

Z =

Z =

Z =

Z0=

Z =

Z =

Z =

0.060000

0.00000

0.00000

0.00000

0.00000

0.00000

S. 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

X = 0.00000

6

6

6

6

6

6

6

BULB NUMBER 10 AT S = -10.795

BOLE NUMBER 11 AT S = -0.3975

BOLE NUMOBER 12 AT S = 5.3970

Y

Y

Y

... UNIT 8 ...

BRAT TRANSFER BAR / I

1 CYLINDER 7 1 RADIUS = 0.31650 +Z = 73.177 -0 = 0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000
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SMEDIA BIAS
BUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

. .. UNIT 9 . . .

BASKET FUEL DOWN

1 CYLINDER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE NUBER

HOLE BOBBER

HOLE BOBBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE BOBBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

HOLE BOMBER

2 CYLINDER

3 CYLINDER

3 1 RADIUS = 10.193

13 AT X = 0.00000

14 AT X = 10.795

15 AT X = 4.9493

16 AT X = 4.6024

17 AT X = 5.2394

18 AT X = 5.3975

19 AT X = 0.00000

2S AT X =-0.63300

21 AT X = 0.63300

22 AT S = -5.3975

23 AT X = -4.9493

24 AT X = -5.2354

25 AT S = -4.6924

20 AT X = -10.795

27 AT X = -4.9493

28 AT S = -4.6024

29 AT S = -5.2354

30 AT X = -5.3975

31 AT S = 0.09000

32 AT X = 0.63300

33 AT S =-0.03300

34 AT S = 5.3975

39 AT S = 4.9493

30 AT X = 5.2354

37 AT X = 4.6024

7 1 RADIUS = 16.669

3 1 RADIUS = 16.847

+Z = 73.177

Y = 0.090000

Y = 0.009000

Y = 2,8575

Y = 3.3881

Y =2.2917

Y = 9.3487

Y = 5.7150

Y = 9.6798

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 = -0.0798

Y = -9.3487

Y = -2.8575

Y = -2.2917

Y = -3.3881

+Z = 73.177

+Z = 73.177

-Z = 0.00000 CEBTERLIBE IS AT 5 9 .00000 Y = 0.900000

I = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT BOMBER 4

I = 0.00000 IS UNIT NUMBER 8

I = 0.00000 IS UNIT BOMBER 8

Z = 9.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUOMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00090 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 2S UNIT NUMOBER 4

z = 0.00000 05 UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 9

z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT BOMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUIMBER 8

ZO 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT BOBBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 35 UNIT BOMBER 8

Z = 0.00000 IS UNIT BOBBER 4

Z = 0.00000 00 UNIT BOMBER 8

I = 0.00000 IS UNIT NUMBER 8

O = 0.00000 IS UNIT NJUMBER 8

-Z = 0.00000 CEBTERLOBE IS AT S = 0.00000 Y = 0.00000

-Z = 0.00000 CENTERLIBE IS AT X = 0.00000 Y = 0.00000
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REGION
MEDIA BIAS GEOMETRY DEECRIPTION FOE THOSE UNITE UTILIZED IN THIS PROBLEM

MUM ID

. .. UNIT 19 .. .

BASKET FUEL UP

1 CYLINDER

HOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

MOLE NUMBER

3 1 RADIUS = 16.193

38 AT S = 0.00000

99 AT X = 10.795

49 AT X = 4.9493

91 AT S = 4.6024

42 AT X = 5.2354

93 AT S = 5.3979

94 AT S = 0Q000BE

45 AT S =-0.6336E

46 AT X = 0.63306

47 AT S = -5.3975

48 AT S = -4.9493

49 AT X = -5.2354

99 AT S = -4.6024

91 AT S = -10.795

+Z = 73.177

Y = 0.900000

Y = 0.0O0O0

Y 2.8575

Y =3.3681

Y = 2.2917

Y = 9.3487

Y = 5.7150

Y = 5.6798

Y = 5.6798

Y = 9.3467

Y = 2.9575

Y = 2.2917

Y = 3.3881

Y = 0.00000

-Z = 0.00O00 CENTERLINE IS AT X = 9.99999 Y = 0.09000

Z = 9.90998 IS UNIT NSUMBER 9

Z = 0.00000 IS UNIT NUMBER 0

Z = 9.99990 55 UNIT NUMBER 9

Z = 9.00000 IS UNIT NUMBER 6

Z = 9.90990 IS UNIT NUMIBER 6

1 9 .90990 IS UNIT NUMBER 5

I = 9.89999 IS UNIT NUMBER 9

Z = 9.90000 IS UNIT NUMBER 8

Z = 9.69999 IS UNIT NUMBER 9

Z = 9.69999 IS UNIT NUMBER 9

I = 9.69998 IS UNIT NUMBER 6

Z = 9.09090 IS UNIT NUMBER 6

Z = 0.009000 IS UNIT NUMBER 8

Z = 0.009000 IS UNIT NUMBER 9

MOLE NUMBER 92

MOLE NUMBER 63

MOLE NUMBER 94

MOLE NUMBER 99

MOLE NUMBER 56

MOLE NUMBER 97

MOLE NUMBER 56

MOLE NUMBER 69

MOLE NUMBER 600

MOLE NUMBER 01

MOLE NUMBER 62

2 CYLINDER 7

3 CYLINDER 3

AT X = -4.9493 Y = -2.8979 1 = 0.00996 IS UNIT NUMBER

AT S = -4.60924 Y = -3.3061 Z = 0.900006 IS UNIT NUMBER

6

AT S = -5.2354

AT S = -5.3975

AT X = 0.09900

AT S = 9063399

AT X =-9063309

ATX 5 5.3975

AT S = 4.9493

AT S = 9.2394

AT X = 4.0924

3 RADIUE = 16.009

1RADIUS = 10.047

Y = -2.2917

Y = -9.3487

Y = -5.7150

Y = -5.6798

Y = -5.6798

Y = -0.3497

Y = -2.8575

Y = -2.2917

Y = -3.3661

+Z = 73.177

+Z = 73.177

I = 0.9099O IS UNIT NUMBER 6

Z1 0.96690 IS UNIT NUMBER 9

Z 9.9099OO IS UNIT NUMBER 9

Z 9 .90990 IS UNIT NUIMBER 9

Z = 0.00000 59 UNIT NUMBER 6

Z = 9.99909 35 UNIT NUTMBER 9

I = 0.00000 IS UNIT NUMBER 6

Z = 0.90000 IS UNIT NUMBER 6

Z = 9.09999 IS UNIT NUMBER 6

-Z = 9.99900 CENTERLINE 95 AT X = 9.90999 Y = 0.909090

-Z = 9.909000 CENTERLINE IS AT X = 9.99960 Y = 9.00000

S
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REGION
MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN TBIS PROBLEM

NUN ID

. .. UNIT 1i .. .

CASK CAVITY

1 CYLINOER 3 1 RADIUS = 16.986

BOLE NUMBER 63 AT X = 0.060000

BOLE NUMBER 64 AT X = 0.00000

BOLE NUMBER RB AT X = 0.060000

BOLE NUMBER 66 AT X = 0.00000

BOLE NUMBER 67 AT X = 0.00000

BOLE NUMBER 66 AT X 0.00000

BOLE NUMBER 69 AT X = 0.060000

BOLE NUOMBER 70 AT I = 0.00000

+Z = 446.68

Y =0.060000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.060000

Y = 0.00000

-Z = 0.00000 CENTERLINE IS AT X = 0.006000

Z = l.00000E-04 IS UNIT NUMBER 7

Z = 1.2700 IS UNIT NUMBER 16

Z1 74.448 IS UNIT NUMBER 7

Z = 76.717 IS UNIT NUMBER 9

Z 146.89 IS UNIT NUMBER 7

I = 100.16 IS UNIT NUMBER 16

Z = 223.34 IS UNIT NUMBER 7

Z = 224.61 IS UNIT NUMBER 9

V = 0.00000

BOLE NU0MBER 71

BOLE NU!MBER 72

BOLE NUMBER 73

BOLE NU!MBER 74

AT X = 0.06000 Y = 0.00000 1 = 297.79 IS UNIT NUMBER 7

AT X = 0.06000 Y = 0.00000 1 = 299.66 IS UNIT NUMBER 10

AT X = 0.00000 Y = 0.06000 1 = 372.24 IS UNIT NUMBER 7

AT I = 0.00000 Y = 0.00000 Z = 373.01 IS UNIT NUMBER 0

. .. UNIT 12 . . .

CASE SNIELD RADIAL CONFIGURATION

1 CYLINDER 3 1 RADIUS = 16.986

BOLE NUMBER 70 AT I = 0.00000

2 CYLINDER 8 1 RADOUS = 18.910

3 CYLINDER 6 1 RADIUS = 33.465

4 CYLINDER 8 1 RADIUS = 36.510

0 CYLINDER 0 1 RADIUS = 49.219

6 CYLIND)ER 0 1 RADIUS = 49.818

7 CUBOID 0 1 +X = 49.818

+Z = 446.68 -I = 0.00000

Y = 0.00000 1 = 0.00000

+Z = 446.68 -Z = 0.00000

+Z = 446.60 -Z = 0.00000

+Z = 446.68 -Z = 0.000600

+Z = 446.68 -ZI 0.00000

.Z = 446.68 -Z = 0.00000

-X = -49.818 +Y = 49.818

CENTERLINE IS AT I = 0.00000 Y = 0.800000

IS UNIT NUMBER 11

CENTERLINE IS AT I = 0.00000 Y = 6.00000

CENTERLINE 0S AT X = 0.006000 Y = 6.00000

CENTERLINE IS AT X = 0.00000 V = 0.00000

CENTERLINE IS AT I = 0.00000 V = 6.00000

CENTERLINE IS AT I = 0.00000 V = 0.00000

-V = -40.818 +1 = 446.08 -Z = 0.00000

0
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MEDIA BIAS
NUN IDREGION

LBT LID

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CUBOID

8

9

8

9

8

8

9

8

9

1

RADIUSO

RADIUS

RADIUS

+X2

GEOMETRY DESCRIPTION FOR TNOSE UNITS UTILIZED TN TNIS PROBLEM

. .. UNIT 13 . . .

S= 26.119 -+Z = 28.075 -Z = 0.09940 CENTERLINE IS AT X

S= 49.818 +Z = 28.575 -Z = 0.59940 CENTERLINTE IS AT X

S= 49.818 +Z = 28.570 -Z = 0.00000 CENTERLINE IS AT X

X= 49.818 -X = -49.818 +Y = 49.818 -Y = -49.818 +1

U... INIT 14 . . .

0 .00000

0.00000

0.00000

28.575

0 .00000

0.00000

0.0000O

0.00000

20.670

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = 0.00000

LWT BOTTON WELDMENT

1 CYLINDER

2 CYLINDER

2 C•YLINDER

4 CYLINDER

0 CUJBO ID

LWT CASE

1 ARRAY NUMBER

1 RADIUS =

RADIUS =

RADIUS =

RADIUS =

20.233

36.519

49.818

49.818

49.818

+Z = 16.510

+0 = 26.071

+0 = 20.071

+0 = 26.670

-X = -49.818

-Z

-Z

-0

-Z

= 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 =

**************** GLOBAL ***** ** ***
... UNIT 20 EXTEPSONAL TO LATTICE 3 ..

+X0 = 49.818 -X = -49.810 +Y1 = 49.818 -Y = -49.818 +0 = 501.93 -Z = 0.00000
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UNIT ORIENTATION DESCRIPTION FOR ARRAy 1

I LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

14
I LAYER 2, 5 COLUMN 1 TO 1 LEFT TO RIGHT Y RON 1 TO 1 BOTTOM TO TOP

12
I LAYER 3, 5 COLUMN 1 TO 1 LEFT TO RIONT Y ROW 1 TO 1 BOTTOM TO TOP

13
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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 1i
12 12
13 13
14 14
16 15
16 16

2 1 17
2 18
3 19
4 20
5 21
6 22
7 23
8 24

3 1 23

4 1 26
2 27

5 1 28

2 29

6 1 36

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 49
2 41
3 42
4 43
5 44
6 48
7 46

13 1 47
2 48
3 49
4 60

14 1 51
2 52
3 53
4 54
5 855

SURROUNDING GEOMETRY VOLUMES -

15 1 56

VOLUME

1.694019+03 CM**3
3.65458E+01 CM**3
7.426329+01 CM**3
3.77155E+01 CM*3
4.56862E+02 CM**3
4.25442E+01 CM**3
8.62583E+01 CM**3
4.371399E+Si CM*3
5.25153E+02 CM**3
4.85422E+01 CM**3
9.82551E.01 C7**3
4.971229+01 CW**3
5.93444E+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
1.22908E+01 CM*3
4.59916E+OS CM*3
1.38891E+01 CM**3
0.186759+00 CM**3

1.79337E-01 CM**3

1.76679E+83 CM**3
7.348189+02 UM**3

1.76679E+03 CM**3
7.348159+02 CM**3

6.434179+00 CM**3

1.08713E+03 CM**3

2.302899+01 CM**3

1.298299+04 CM**3
3.59751E+03 CM**3
1.369949+63 CM**3

1.298299+04 CM**3
3.59751E+63 CM**3
1.36994E+03 CM**3

6.63421E+63 CM**3

0.00006E+0-0 CM**3
9.69190E+04 CM**3
1.06976E+06 UM**3
2.99960E+.05 CM**3
1.52801E+06 CM**3
8.336388+04 CM**3
9.51639E+05 CM**3

1.17210E+05 CM**3
1.10016E+05 CM

t t
3

4.673529+03 CM**3
6.087769+04 CM**3

1.66245E+04 CM**3
9.266419+04 CM**3
9.40439E+04 CM**3
4.67353E+03 CM**3
5.681919+04 CM**3

GEOMETRY REGION

4.982889+06 CM**3

CUMULATIVE
VOLUME

1.694519+53 CM**3
1.731059+03 CM**3
3.800339+03 CM"*3
1.843039+83 CM**3
2.299899+03 CM**3
2.342439+03 CM**3
2.428699.83 C?*•3
2.472419+83 CU*"3
2.997569+83 CM**3
3.046109+03 CM**3
3.144368+83 CM**3
3.194079+83 CM**3
3.787519+03 CM*•3
3.842059+03 CM**3
3.852319+83 CM**3
4.08785E+63 CM*3

3.966869+81 CM**3
4.313479+01 CM**3
5.38272E+01 CM*•3
5.786489+61 CM*t3
7.816579+01 CM

t
*3

7.475489+01 CM**3
8.864399+01 CM**3
9.380869+01 CM**3

4.198639+03 CM*'3

5.962429+03 CM*'3

6.697239+03 CM**3

5.962429+03 CM**3
6.69723E+03 CM**3

6.434179+00 CM**3

1.132169+03 Q4**3

2.302899+01 CM**3

6.027819+04 CM*
t

3
6.387569+84 CM

t
'3

6.524559+04 CM
t

*3

6.027819+04 CM**3
6.387569+04 CM*"3
6.524559+04 CM**3

4.049009+00 CM**3

4.049009+05 CM**3
0.018109E+05 CM**3
1.571529+06 CM*•3
1.87148E+06 CM**3
3.399809+06 CM**3
3.482809+06 CM**3
4.434449+06 CM**3

1.172109+06 CM**3
2.181269+05 CM**3
2.227999+05 CM**3
2.836779+05 CM**3

1.662409+04 CM**3
1.002299+05 CM**3
2.032739+00 CM**3
2.079469+06 CM*3
2.647609+05 CM**3

56 IS AN ARRAY pLACEMENT BOUNDARY REGION

4.982889.06 CM**3

UNIT USES REGION

1 42 1
2
3
4
S
6
7
8
9
10
1i
12
13
14
15
16

2 84 1
2
3
4
5
6
7
8

MIXTURE

2
1
2
3
2
1
2
3
2
1
2
3
2
1
2

3
2
3
2

2

2

TOTAL VOLUME

7.116292+04 CM**3
1.534929+03 CM**3
3.118979+83 CSP'3
1.58405E+03 CM**3
1.918829+04 CM**3
1.786869+03 CM*3
3.622859+03 CM**3
1.835898E03 CM**3
2.200649+04 CM**3
2.038779+03 CM**3
4.126729+03 CM**3
2.087919+03 CM**3
2.492479+04 CM**3
2.290709+03 CM**3
4.630609+03 CM**3
2.332649+03 CM*"3

3.331339+03 CM**3
2.919899+02 CM**3
8.981729+02 CM*3
3.391609+03 CM**3
1.032430+03 0M**3
3.863299+02 CM**3
1.166609.03 CM**3
4.331639+02 CM**3
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3 42 1

4 21 1

21

6 42 1

7 6 1

8 1008

9 3 1

3

10 3 i

3

i1 1 1

12 1 1
2
3
4

6

2

7.53214E+00 CM**3

3.718286E04 CM**3

1.543116+04 CM**3

3.71026E+04 CM**3

1.543116+04 CM**3

2.702356+02 CM**3

6.022756+03 CM**3

2.487126+03 CM**3

3.804886+04 CM**3
1.070206+04 CM**3
4.109816+03 CM**3

3.004886+04 CM**3
1.079206+04 CN**3
4.100816+03 CM**3

6.034216+03 CM**3

0.00060E+00 CM**3
0.6019006+04 Q4**3
1.069706+06 CM**3
2.99866E+08 CM**3
1.028016+06 CM**3
8.330386+04 CM**3
0.018396+05 CM**3

1.172106+00 CM**3
1.00016E+00 CM**3
4.673520+03 CM**3
6.087766+04 CH**3

1.862406+04 CM**3
0.26041E+04 CM**3
0.404306+04 CM**3
4.673036+03 CM**3
8.681916+04 CM**3

4.982886+06 CM**3

14

10

1
2

0

1

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 1.04991E+04 CM**3
2 4.780476+04 CM**3
3 3.110026+05 CM**3
5 1.086326+06 CM**3
6 6.022706+03 CM**3
7 2.407226+04 CM**3
8 6.9935006+05 CM**3
9 2.702316+06 CM**3

MASS (G)
3.627886+04
1. 2916 8E+05
3.10931E+05
1.23233E+07
5.166026+04
6.504306+04
5.538806+06
2.792236+02

** BIASING INFORMATION**

** A DEFAULT WEIGHT OF 0.000 MILL BE USED FOR ALL BIAS ID'S.**

..... 0 ID'S WERE USED IN REND-V BEFORE TRACKING ....

..... 0.01106 MINUTES WERE USED PROCESSING DATA . . ...

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 3.110486-03

START TIFE S WAS USED.

THE NEUTRONS WERE STARTED WITN A FLAT DISTRIBUTION IN A CUBOID0 DEFINED BY:
+X= 1.685006+01 -X=-1.68500E+01 +Y=-1.680500E+01 -Y= 1.685066+61

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TUB•NED OFF

0.03233 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAFSED TIME IS 0.93867 MINUTES.

+Z= 4.7335006+02 -Z= 2.867006+01

0
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GENERATION ELAPSED TINE AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

1 9.45538E-01 9.66667E-S1 1.OO600E+0O 0.SOSOSE+SS 0.0O0SOK+00 S.O0000E+SS
2 9.17465E-Si 9.90500E-61 i.650005E+0S S.SOSOSE+SS O.SSSSSE+S0 S.SOS00E+SS
3 9.25396E-Oi 1.51433E+60 9.25396E-01 O.SOSSSE+00 0.SOSSKE+00 O.OSSSSE+SS
4 9.74691E-O1 1.53717E+09 9.49599E-S1 2.46528E-52 S.IIKSS0E+99 S.OSOS0E+S0
0 S.57974E-01 I.56250E+SS 9.35990E-Sl 2.99497E-S2 0.SO00OSK+O S.O00005E+0S
6 9.58538E-01 1.58393E+0S 9.41627E-01 2.51911E-52 O.00000Ki59 0.OSSSSE+SS
7 9.45317E-01 1.10683KE+00 9.42365E-01 i.17901E-02 0.05500E+S0 0.00000E+SS
9 9.27517E-Si 1.13067E+00 9.39890E-Si 9.92954E-53 0.SSSSSE+00 K.SSSSSE+SS
9 9.71780E-Si 1.15205E+00 9.44446E-S1 S.55624E-03 0.05550E+00 S.KSSSSE+SS
18 9.86022E-S1 1.i7633E+S0 9.39643E-S1 9.56871E-53 0.O0000E+SS 0.00000E+00S
11 9.35873E-Si 1.2S117K+05 S.39224E-0i 8.44925E-53 0.OOSKSE+S0 S.00050E+S0
12 9.12748K-Si 1.22408E+00 9.36577E-0i 8.00758E-03 S.OOSSOE+S0 0.O0O00E+S0
13 9.34845E-S1 1.24783K+00 9.36419E-01 7.24484E-03 S.O0000E+00 0.OSOSSE+S0
14 9.15009K-Si i.27567K+00 9.34635E-Si 6.85554E-S3 0.00S00E+59 0.OOSSSE+00
15 9.62264K-Si i.29450K+00 9.36760K-Si 6.64988E-S3 0.05500E+00 S.OSSSSE+S0
16 9.41319K-Si i.31733E+00 9.37096K-Si 6.16520E-83 S.O00O0E+S0 0.05050E+50
17 9.05721K-SI l.34117K+SS 9.34995K-Si 6.15025E-S3 S.SSSSSE+OS S.SSSSSE+08
19 9.25457K-Si i.36583KE+00 9.35024K-Si S.71406E-03 0.O00S0E+9S 0.OSSS0E+S0
19 9.73335K-Si i.38883E+00 9.37277E-Si 5.82233E-03 S.S0000E+59 0.00000E+00
28 9.36169K-Si 1.4i25SK+00 9.31216E-Si 5.49875E-53 0.05555E+00 S.SSOSOE+SS
21 9.19960K-Si i.43733K+00 9.36250K-Si 5.29596E-53 S.O0000E+SS S.OSOSOE+SS
22 9.40510K-Si i.46105K+00 9.36463K-Si S.01449E-53 0.S0S0SE+S0 S.S0O00E+SS
23 9.45995K-Si i.48450E+S0 9.36S17K-Oi 4.79i27E-93 S.O00O0E+59 6.00590E+SS
24 9.49764K-Si i.55783K+56 9.37501K-Si 4.60547E-03 S.O0000E+59 0.SSOSOE+SS
25 9.13989K-Si i.53967E+S0 9.36474K-Si 4.51885E-93 0.OSSSSE+SS 0.05050E+SS
26 9.37979K-Si i.55459E+50 9.36512K-Si 4.32687E-93 K.OS000E+59 0.SSSSOE+00
27 9.90078K-Si 1.57633E+00 9.39274K-01 4.50098E-93 S.OSSSSE+SS S.SSO0OE+00
29 8.93904K-Si 1.60117E+00 9.36568K-Si 4.64896K-SI 0.OSSSSE+00 S.OSO0OE.SS
29 9.35162K-Si i.62400KE+00 9.36516K-Si 4.47367K-93 K.O0O00E+SS S.SSOSOE+SS
20 9.07047K-Si i.64683K+00 9.35463K-Si 4.43755E-53 K.00000E+00 0.SSS00E+00
31 9.15549K-0i i.67067E+00 9.34776K-Si 4.32652K-S3 0.OSKSSK+S9 S.SSSSSE+OS
32 9.11447K-Si 1.69450K+00 9.33999K-Si 4.26104K-S3 0.OSOSSE+SS S.SSS00E+0S
33 9.42132K-Si i.71833K+00 9.34261K-Si 4.12963K-SI 0.O0000E+55 S.SSOSSE+0S
34 9.73521K-Si 1.74S33E+00 9.35499K-Si 4.182490-03 0.S0O00E+SS 9.SSSSOE+KS
35 9.12017K-Si i.7640SKE+00 9.14777K-Si 4.ii569K-93 0.OSOSSE+09 9.SSSSOE+00
36 9.49197K-Si 1.79783E+S0 9.33171K-Si 4.02226K-SI 0.00O00E+SS S.SSSSSK+00
37 9.47007K-Si i.8i167E+0S0 9.35510K-Si 3.91059K-SI 0.SOOSSE+00 S.SOSSSE+0S
38 9.50145K-OS 1.93450K+00 9.35916K-Si 3.82209K-SI 0.5005000E00 S.00000E+0S
39 9.31024K-Si i.8583KE+S0 9.35784K-Si 3.71971K-SI 0.O0O0SE+09 S.SS0K000E+S
40 8.87928K-Si 1.98350E+S6 9.34525K-Si 3.83328K-SI 6.SSOSSK+09 S.SSSSSE+00
41 9.50054E-S1 1.90683E+00 9.14923K-Si 3.75487K-SI 0.0OO00E+SS 0.SSSOSE+09
42 9.2485K5-Si i.92983E+00 9.34664K-Si 3.66896K-53 S.SSOSSE+0S 0.SSSOSE+00
43 9.51347E-01 i.95267E+SS 9.35072K-Si 3.65142K-03 0.SSO00E+00 0.00000E+6S
44 9.12795K-Si 1.97733K+00 9.34540K-Si 3.55442K-03 6.SSO00E+00S 0.SSSOSE+0S
45 9.30073K-IS 2.50117E+SS 0.24436K-Si 3.47233K-53 S.SSOSSE+09 S.SOSOSE+00
46 9.45772K-Si 2.52560E+00 9.34694K-Si 3.49226K-03 S.SSOSSE+0S S.SS0O0E+SS
47 9.21591E-01 2.54783E+SS 9.34403K-Si 3.33812K-SI 0.SOO00E+0S S.000OE+S00
48 9.4416iE-0i 2.07067E+00 9.34615K-Si 3.27202K-53 S.SSSS0E+00 S.S00O0E+S0
49 9.44982K-Si 2.09367E+00 9.34835K-Si 3.28923K-SI S.SSO00E+0S S.000O0E+S0
50 9.45684K-Si 2.11750E+0S 9.35061K-Si 3.24978K-SI S.S0O00E+S0 S.S00O0E+0S
81 9.57644K-Si 2.14033E+SS 9.35526K-Si 3.21967K-SI 0.SSS.00500 S.S0S00E+S0
82 9.32145K-Si 2.16317E±0S 9.15459K-Si 3.05739K-S3 S.S00S0E+00 S.SSSS0E+SS
82 1.90046E+00 2.18517E+S0 9.36733K-Si 3.29659K-S3 0.SSS.00SE0 S.SS0O0E+S0
14 9.76345K-Si 2.20950E+SS 9.374550-Si 3.28295E-03 S.SSSSSK+65 S.0S0O0E+S0
55 9.33856K-Si 2.23183E+0S 9.37426K-Si 3.22114K-SI S.S0000E+0S 0.SSSOSK+SS
56 9.28827K-Si 2.25383E+SS 9.37082K-Si 3.17964K-SI S.00000E+00 0.SSSO0E+00
57 9.33764R-01 2.27667K+SS 9.17022K-Si 3.12187K-03 S.SSSSSK+00 0.SSS0E+S00
58 9.10672K-Si 2.30555E+0S 9.37265K-Si 3.07529K-03 S.SSSS00E+00 0.OSSS0E+-00
59 9.245520-01 2.32433E+0S 9.37228K-Si 3.02123K-53 S.S0000E+0S S.OSOSSE+0S
60 9.62471K-Si 2.34817E+SS 9.37653K-Si 3.00546R-03 0.000S0K+0S S.SSSSSE+SS
61 9.76074K-Si 2.37250E+00 9.38304K-Si 3.02820E-03 S.00000KEO00 0.SSS00E+00
62 9.37632K-Si 2.39393E+00 9.39293K-Si 2.96946K-SI S.SSSSSE+0S 0.O000SE+00
63 9.41751K-Si 2.41683E+S0 9.38350K-Si 2.92092K-53 S.SSSSSE+0S S.O000OE+00
64 9.590890-01 2.43867K±05 9.38684K-Si 2.89283E-03 0.00000E+00S S.OS00OE+0S
65 9.75514K-Ol 2.46250E+00 9.39182E-Si 2.98965K-03 0.00000E+00 S.OSSS0K+00
66 9.45569K-Si 2.495500+00 9.39282K-Si 2.94586K-03 S.SSSSSK+0S S.OSSSOE+00
67 8.79076K-0l 2.50957E+0S 9.38354K-0l 2.95087K-03 S.OSSOSE+0S S.OSS0OE+S0
69 9.19452K-Cl 2.532170+00 9.38052K-OS 2.92150K-03 S.OS000E+0S 0.S0O0OE+00
69 9.48542K-Si 2.556S0E+00 9.390899K-OS 2.877810-03 S.OS0O0E+0S 5.5000K-E+OS
70 9.92618E-Ol 2.077810+00 9.38759K-OS 2,91316E-03 0.00S00E+SS S.050000E+00
71 9.28024K-Si 2.60167E+00 9.38632K-OS 2.87342E-03 S.S0000E+S0 S.SSSSOE+5S
72 9.66689K-Si 2.62450E+00 9.29033K-OS 2.86029E-03 S.OSS00E+0S S.SSOSSE+0S
73 9.07290K-Si 2.64933E+90 9.38596K-OS 2.95496K-C3 S.OS0O0E+SS 9.S0000E+00
74 9.27001K-Si 2.67400KE+0S 9.28420K-OS 2.81963K-03 0,OS0O0E+00 9.00559KE+0O
78 9.21773K-Si 2.69683E+00 9.39297K-Si 2.79057K-03 0.000O0E+SS 9.0850K00EOS
76 9.45234K-S1 2.7i983K±S0 9.38290K-Ci 2.75371K-O3 S.OSSSSK±SS S.SOSOK0+0S
77 9.50319K-Si 2.74350E+0S 9.39452K-OS 2.72151K-SI 0.OSSOSE+00 9.S0000E+00
79 9.26346K-Si 2.76556K-+0S 9.38292K-Cl 2.699180-53 S.OS0O0E+90 0.SKSSSKE+00
79 9.65130K-Si 2.78933E+00 9.38641K-Si 2.67779K-03 S.00000E+S0 9.SOSSSKE+00
90 9.06211K-Si 2.92217K-i0S 9.39220K-Si 2.67574K-SI 0.50600E+SS 5.SOS0SKE+00
91 9.64142K-Si 2.93517K-i-S 9.39553K-Si 2.66194K-03 S.505000+SK 9.OOSSSE+00S
82 9.89074K-Si 2.89590K0E+0 9.39909K-0l 2.64094K-S3 0.SSSCSE+S0 9.SCSSS0E+00
83 9.28865E-S1 2.89293KE+0S 9.39697K-Si 2.61202K-SI C.000O0E+00 0.SOSOSE+00
94 9.42305K-Si 2.90567KE+00 9.29731K-Si 2.57936K-SI S.00560E+S0 9.0O0C00E+00
95 9.54930K-Si 2.92933K+S0 0.39925K-Si 2.55547K-SI 0.S0000E+00 0.SOSO0E+S0
96 9.07779K-Si 2.95233KE+00 9.39554K-Si 2.55294K-SI S.SSSO00E+0 S06500000+S0
97 9.23939K-Si 2.97750K-+SO 9.39381K-Si 2.52767K-SI 0.50005K0E+SO S.SOSOSK+S0
99 9.22499K-SI 2.99555K-+0S 9.319299-SI 2.00496K-SI 0.SSSOSKE+00 S.SOSOSKE+00
99 9.51528K-Si 3.02283E+00 9.39349K-Si 2.49073K-SI C.SSOSSK+S9 S.SS00E+S00
90 9.20859K-Si 3.04567KE+0O 9.39150K-Si 2.46042K-03 S.SSOSSKE+00 S.SSSO0E+00
91 9.3021K3-Si I.07033K+SS 9.30060K-Si 2.434270-02 6.S0C00E+00S S.00000E+00
92 9.03629K-Si 3.09417K+00 9.37678K-Si 2.42727K-SI 6.S0000E+00 0.OSSSSE+50
93 9.63994K-Si 1.11700KE+0S 9.37966K-Si 2.427500K-SI .9000K-E+OS 0.SS0O0E+S0
94 9.40299K-Si 3.14005E+00 9.37992K-Si 2.49110K-SI 0.80050K-E+OS S.O00S0E+SS
95 9.67088K-Si 3.162500E00 9.38104K-Si 2.39566K-03 S.80505K05E0 0.005000E+0
96 9.29079K-Si 3.19567K-i0S 9.18195K-SO 2.37254K-Ol S.O000OE+0S 0.000005+00
97 9.16710K-Si 3.20950E+00 9.37965K-Si 2.35910K-SI S.OS000E+0S S.OS000E+00
99 9.04149K-Cl 3.23333KE+00 9.37629K-Si 2.35974K-SI S.OS000E+0S 0.OOSSSE+SS
99 9.45791K-Si 3.25717K-i0O 9.37703K-OS 2.31690K-Cl S.OOSSS0E+00 S.SS000E+0S

100 9.22640K-Si 3.29106E-tSS 9.375000-SO 2.31791K-O3 0.50505K--OS 0.00000K-iOS
101 9.47696K-Si 3.35383E-S0 9.37652K-Si 2.296690-03 S.SOS00E+0S S.S00500-E+S
102 9.22694K-Si 3.326670,00 0.37491K-Si 2.279200-03 S.SOO00K+SS S.SSSO0KE+O0
103 9.27957K-Si 3.34967E+00 9.37398E-Ol 2.205850-S3 S.SSS0SK+SS 0.00000KE+S0
104 9.62926K-SO 3.271330,+00 9.37639E-61 2.24914K-Cl S.OOSOSE.00 0.95559KE+0S
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9.38029E-01 3.39717E+00
9.61417E-01 3.42100E+00
9.170916-01 3.44483E+00
9.09695E-01 3.469506+00
9.09150E-01 3.49333E+00
0.02745E-01 2.516176.00
9.72105E-01 3.5409060E9
9.43321E-01 3.06203E+00
9.391161-01 2.50767E.00
9.826946-01 3.60950E+00
9.449176-01 3.63333E+00
9.35272E-01 3.65633E+00
9.58157E-01 3.600006+00
9.67329E-01 3.703006±00
9.56101E-01 3.73667E+00
9.25807E-01 3.75050E+00
9.54698E-01 3.774336.00
9.52020E-01 3.797176+00
9.574726-01 3.02017E+00
9.015136-01 3.84400E+00
9.23068E-01 3.066036+00
9.42828E-01 3.08967E+00
9.20702E-01 3.01250E+00
9.27309E-01 3.935506+00
9.370976-01 3.959336+00
9.27498E-01 3.90400E+00
9.50525E-01 4.00603E+00
9.68885E-01 4.029036+00
9.52461E-01 4.054506+00
9.24990E-01 4.07917E+00
9.10651E-01 4.103006+00
9.25992E-01 4.12583E+00
9.202236-01 4.150676+00
9.414006-01 4.174336+00
9.15200E-01 4.197336+00
9.17256E-01 4.221006+00
9.50561E-01 4.24400E+00
9.54807E-01 4.266036+00
9.370506-01 4.290676+00
9.51011E-01 4.313506+00
9.084466-01 4.33733E+00
9.331606-01 4.361176.00
9.39235E-01 4.38400E+00
9.44775E-01 4.40683E+00
9.339976-01 4.429836+00
9.290036-01 4.45367E+00
9.539136-01 4.476506+00
9.159406-01 4.50033E+00
9.320966-01 4.524006+00
9.225016-01 4.547006+00
9.450326-01 4.56900E+00
9.630126-01 4.592676.00
9.65988E-01 4.615676+00
9.110616-01 4.639506+00
9.489246-01 4.662336+00
9.372446-01 4.685176+00
9.265936-01 4.709836+00
9.493526-01 4.733676+00
9.53957E-01 4.756676+00
9.49314E-01 4.779006+00
9.46746E-01 4.803336+00
9.76021E-01 4.026176+00
9.428876-01 4.849006+00
9.19916E-01 4.871006+00
9.424996-01 4.89403E+00
9.678716-01 4.91767E+00
9.31285E-01 4.94067E+00
9.23169E-01 4.964336±00
1.00631E+00 4.98633E+00
9.56174E-01 5.00933E+00
9.444546-01 5.033006+00
9.287826-01 5.05603E+00
9.53540E-01 5.079767+00
9.69673E-01 5.103506+00
9.65518E-01 5.126500E00
9.45176E-01 5.149336+00
9.168836-01 5.172176+00
9.246556-01 5.196000E+00
9.708336-01 5.210036.00
9.41053E-01 5.24003E+00
9.45393E-01 5.264676+00
9.311296-01 5.287500E+00
9.40526E-01 5.312336+00
9.19446E-01 5.33600E+00
9.518000E-01 5.35900E+00
9.22036E-01 5.38183E+00
9.066916-01 0.404676+00
9.62560E-01 5.4250E0+00
9.36855E-01 5.45233E+00
8.67588E-01 5.477006+00
9.37215E-01 5.500006+00
6.975936-01 5.523676+00
9.06624E-01 5.54676E+00
9.765956-01 5.569506+00
9.11026E-01 5.59233E+00
0.97753E-01 5.616176+00
9.37608E-01 5.040006+00
9.92385E-01 5.662006+00
9.694926-01 5.68583E+00
9.467326-01 5.708676+00
9.241766-01 5.732506+00
9.676106-01 5.75533E+00
9.27192E-01 5.778176+00
9.962636-01 5.801176.00
9.444376-01 5.824036.00
9.42144E-01 5.047836+00
9.84103E-01 5.871676+00
9.275946-01 5.09533E+00

0.37642E-01
9.370716-01
9.37673E-01
9.374096-01
9.371456-01
9.366416-01
9.30976E-01
9.370246-01
9.37044E-01
9.374516-01
9.375176-01
9.374906-01
9.37677E-01
0.370336-01
9.380008E-01
9.37905E-01
9.30125E-01
0.30241E-01
0.30400E-01
9.30097E-01
0.37902E-01
0.30021E-01
9.37922E-01
9.37030E-01
0.37032E-01
0.37752E-01
9.37913E-01
9.30151E-01
0.302060-01
9.30160E-01
9.379536-01
9.37063E-01
9.37733E-01
9.37760E-01
9. 375 95E-01
9.37440E-01
9.37600E-01
9.37722E-01
0.37723E-01
0.378176-01
9.37612E-01
9.37581E-01
0.37592E-01
9.37641E-01
0.37617E-01
0.37550E-01
0.37660E-01
0.37524E-01
0.37493E-01
0.37304E-01
0.374446-01
9.37610E-01
9.37794E-01
0.37627E-01
9.37690E-01
9.37696E-01
9.37627E-01
9.37700E-01
0.37001E-01
0.37072E-01
9.37926E-01
9.38159E-01
0.301076-01
0.30077E-01
0.30104E-01
9.302056-01
0.30239E-01
0.301516-01
9.30549E-01
9.306026-01
0.306056-01
9.30628E-01
9.38714E-01
9.30690E-01
9.390406-01
9.39074E-01
9.380950E-01
9.38871E-01
9.39001E-01
9.39096E-01
9.39130E-01
9.390876-01
9.39005E-01
0.3 8989E-01
9.30050E-01
9.380970E-01
9.391176-01
9.39240E-91
9.39322E-01
9.388055E-01
9.38846E-01
9.306346-01
9.380469E-01
9.386464-01
0.30524E-01
9.38310E-01
9.30315E-01
9.300565-01
0.307396-01
0.307796-01
9.30707E-01
9.30040E-01
9.307916-01
9.390706-01
0.390066-01
9.391116-01
9.393266-01
9.39270E-01

2.22720E-03
2.257406-03
2.20517E-03
2.29016E-03
2.10544E-03
2 .232506-03
2.235800E-03
2.21614E-03
2.19617E-03
2 .214316-03
2 .105626-03
2 .176366-03
2.16482E-03
2.161256-03
2.140316-03
2.132556-03
2.11921E-03
2.104666-03
2.09324E-03
2.097916-03
2.004006-03
2.06740E-03
2.05325E-03
2.03063E-03
2.022536-03
2.00820E-03
1.00015E-03
1.00707E-03
1.90567E-03
1.07313E-03
1.960126-03
1.95642E-03
1.94626E-03
1.03209E-03
1.024006-03
1.01667E-03
1.000888E-03
1.09910E-03
1.805666-03
1.87467E-03
1.072816-03
1.860026-03
1.84718E-03
1.83014E-03
1.82278E-03
1.81134E-03
1.802406-03
1.706286-03
1.78461E-03
1.775576-03
1.704646-03
1.760099E-03
1.759146-03
1.75571E-03
1.745086-03
1.734906-03
1.72536E-03
1.716116-03
1.70841E-03
1.69931E-03
1.68973E-03
1.605306-03
1.685336-03
1.67870E-03
1.608886-03
1.668306-03
1.658897-03
1.051066-03
1.68056E-03
1.602036-03
1.67341E-03
1.664746-03
1.657306-03
1.657316-03
1.654776-03
1.645816-03
1.641286-03
1.63407E-03
1.63840E-03
1.62054E-03
1.620976-03
1.61272E-03
1.604006-03
1.59805E-03
1.591756-03
1.58567E-03
1.084066-03
1.08053E-03
1.572286-03
1.607966-03
1.590636-03
1.605016-03
1.600067-03
1.609286-03
1.60718E-03
1.612256-03
1.69413E-03
1.61882E-03
1.618076-03
1 .610536-03
1.604196-03
1.60258E-03
1.09576E-03
1.612316-03
1.69472E-03
1.59705E-03
1.60390E-03
1 .097226-03

0.00000E+00 9.009000E00
9.000006+00 0.009000E00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.00000E.00 0.000006+00
0.000006+00 0.000006+00
0.00000E+00 0.900000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000006+00
0.00000E+00 0.000006+00
0.000006+00 0.00000E÷00
0.00000E+00 0.000006+00
0.000900+00 0.000006+00
0.00000E+90 0.000006+00
0.00000E+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.00000E+00 0.000006+00
0.000006+00 0.000006+00
0.090000E+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.090000E+00 0.000096+00
0.090000E+00 0.000006+00
0.090000E+00 0.00000E+00
0.00000E+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.00000E+00 0.000096+00
0.000006+00 0.00000E+00
0.00000E+00 0.000006+00
0.000006+00 0.000006.00
0.000006+00 0.00000E+09
0.900000E+00 0.000006+00
0.00000E+00 0.090000E+00
0.000006+00 0.00000E+00
0.000006+00 0.000006+00
0.00000E+00 0.00000E+.00
0.900000E+00 0.00000E+00
0.9000006+00 0.00000E+00
0.900000E+00 0.000006+00
0.000006+00 0.000006+00
0.000096+00 0.000006+00
0.00000E+00 0.000006+00
0.00000E+00 0.090000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000096÷00
0.900000E+00 0.00000E+00
0.900000E+00 0.090000E+00
0.000006+00 0.00000E+00
0.00000E+00 0.000006+00
0.000006+00 0.090000E+00
0.00000E+00 0.00000E+00
0.000006+00 0.00000E+00
0.00000E+00 0.090000E+00
0.000006+00 0.090000E+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.00000E+00 0.00000E+00
0.900000E+00 0.090000E+00
0.900000E+00 0.090000E+00
0.900000E+00 0.090006E+00
0.900000E+00 0.0900006+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000006+00 0.090000E+00
0.900000E+00 0.090000E+00
0.00000E+09 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000006+00 0.00090E+00
0.00000E+00 0.00000E+00
0.900000E+00 0.000006+00
0.000090+00 0.0900006+00
0.00000E+00 0.00000E+90
0.000006+00 0.00000E+00
0.00000E+00 0.000006+00
0.000006+00 0.00000E+00
0.00000E+00 0.090000E+00
0.00000E+00 0.090000E+00
0.00000E+00 0.00000E+00
0.000006+00 0.00000E+00
0.00000E+00 0.090000E+00
0.00000E+00 0.000006+00
0.00000E+00 0.090000E+00
0.090000E+00 0.090000E+00
0.090000E+00 0.000006+00
0.00000E+00 0.00000E+00
0.000006+00 0.00000E+00
0.0090006+00 0.000006+00
0.00000E+00 0.090000E+00
0.00009E÷00 0.000006+00
0.00000E÷00 0.00000E+00
0.090006E+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.090000E÷00 0.000006+00
0.000006+00 0.000006+00
0.00000E+00 0.00000+900
0.000006+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+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 0.00000E+00 0
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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
298
259
260
261
262
283
264
265
266
267
268
268
270
271
272
273
274
275
275
277
275
279
280
251
282
283
284
285
256
287
288
289
255
251
252
253
294
295
296
297
298
299

309
301
302
303
304
305
306
207
308
309
310
311
312
313
314
315
315
217
318
219

9.47447E-01
9.509089-03
9.5 8715E-01
8.24 961E-01
9.19465E-01
9.7 11570-01
9.769329-01
9.1330379-01
9.414479-01
9.23 828E-81
8.88887E-01
9.14 007E-01
9.329809-01
9.818469-51
9.6 89739-51
8.94749E-01
9.182789-01
9.444749-01
9.736239-01
9.322799-01
9.49064E-01
9.92940E-01
9.296199-01
9.30159E-01
8.906709-01
9.61941E-01
9.84 0500-01
9.18877E-01
9.905039-01
9.162399-01
9.17816E-01
9.086689-01
9.68559E-01
9.51985E-01
9.543989-01
9.237899-01
9.752709-01
8.940019-01
9.48733E-01
9.35980E-01
9.79347E-01
9.103379-01
9.55501E-01
9.317949-01
9.506519-01
9.650159-01
9.349609-01
9.30063E-01
9.639289-01
5.10698E-01
9.558879-01
9.534649-01
0.970409-01
9.25045E-01
9.093919-01
9.802509-01
9.3 2915E-01
9.41335E-01
9.185000-01
9.50 063E-01
9.43201E-01
9.066949-01
9.51824E-01
9.17806E-01
9.108980-01
9.029989-01
9.62492E-01
9.75823E-01
9.39945E-01
9.52223E-01
9.64879E-01
9.70561E-01
9.701055E-01
9.643629-01
9.11106E-01
8.891529-01
9.903909-01
8.087539-01
9.341349-01
9.3 3824E-01
9.167089-01
8.90530E-01
9.4 84219-01
9.3 9398E-01
9 .472 770-01
9.410025E-01
9.299999-02

9.391070-01
9.42934E-01
9.390666E-01
9.3 18159-01
9.462139-01
9.14904E-01
9.23716E-01
9.457179-01
9.63413E-01
9.180060-00
8.926980-01
9.07557E-01
9.57126E-01
9.3 12909-01
9.442229-01
9.432179-01
9.535939-01
9.314529-01
9. 052609-01
8.37460E-01

5.919179+00 9.39309E-01
5.943839+00 9.393649-01
5.966839+00 9.394559-01
5.991509+00 9.39387E-01
6.014339+00 9.392949-01
8.03817E+00 9.394429-01
6.06100E+00 9.39615E-01
6.054839+00 9.39493E-01
6.108679+00 9.39502E-01
6.132500E+00 9.39430E-01
8.150339.00 9.39202E-01
6.181009+00 9.390889-01
6.204839+00 9.39061E-01
6.226839+00 9.392529-01
6.24867E+00 9.393849-01
6.274339+00 9.39186E-01
6.297339+00 9.390949-01
6.32017E+00 9.39118E-01
6.344009.00 9.392689-01
6.3660009+00 9.392389-01
6.389679+00 9.39281E-01
6.412679+00 9.395129-01
6.430509+00 9.35469E-01
6.45933E+00 9.394309-01
6.484009.00 5.392229-01
6.50683E+00 9.393189-01
6.52983E+00 9.390079-01
6.552679+00 9.39421E-01
6.57650E+00 9.39634E-01
6.599339+00 9.395379-01
6.62317E+00 9.394479-01
6.646009+00 9.393199-01
6.669839+00 9.394409-01
6.69267E+00 9.394919-01
6.71407E+00 9.395529-01
6.7385009+00 9,394859-01
6.760509+00 9.396339-01
6.784339+00 9.394519-01
6.808009.00 9.394889-01
6.831009.00 9.394749-01
6.854839.00 9.39633E-01
6.878509+00 9.395179-01
6.901509.00 9.39580E-01
6.92517E+00 9.39549E-01
6.948179+00 9.395393-01
6.97200E+00 9.390592-01
6.994839+00 9.39874E-01
7.015679+00 9.39636E-01
7.041509+00 5.39730E-01
7.065339.00 9.39618E-01
7.08917E+00 9.396819-01
7.11200E+00 9.397339-01
7.335039+00 9.395719-03
7.18050E+00 9.395279-01
7.18433E+00 9.394149-01
7.207179+00 9.395869-01
7.231009.00 9.39561E-01
7.25383E+00 9.395089-01
7.278679+00 9.39409E-01
7.302339.00 9.39529E-01
7.326179+00 9.39543E-01
7.349179±00 9.39422E-01
7.372009+00 9.394679-01
7.396679+00 9.393889-01
7.420509+00 9.39285E-01
7.44333E+00 9.39334E-01
7.466339+00 9.39418E-01
7.49000E+00 9.354849-01
7.51383E+00 9.39486E-01
7.536679+00 9.39531E-01
7.559679+00 9.396219-01
7.583500E+00 9.397319-01
7.606339+00 9.398679-01
7.62917E+00 9.399539-01
7.653002+00 9.39852E-01
7.676839+00 9.396759-01
7.699679+00 5.39869E-01
7.723509.00 9.39619E-01
7.747339+00 9.39672E-01
7.770179+00 9.396519-01
7.79400E+00 9.395739-01
7.817839+00 9.39405E-01
7.840679+00 9.39435E-01
7.864509.00 9.39435E-01
7.88833E+00 9.39462E-01
7.91200E+00 9.39467E-01
7.935009+00 9.394359-02

7.958839+00 9.39434E-01
7.90167E+00 9.394469-01
8.004500+00 9.394479-01
8.027339+00 9.394219-01
8.051179.00 9.394449-01
8.076009+00 9.393639-01
8.09967E+00 9.393119-01
8.12267E+00 9.39332E-01
8.144679+00 9.39411E-01
8.168339+00 9.393419-01
8.192179+00 9.39190E-01
8.21500E+00 9.392529-01
8.238000E+00 9.39339E-01
8.26083E+00 9.393139-01
8.284679.00 9.39329E-01
0.307509.00 9.393359-03
8.33133E+00 9.39381E-01
8.354179+00 9.393550-01
8.377179.00 9.392579-01
8.400839.00 9.39251E-01

1.590119-03 0.00000E+00
1.583539-03 0.000009+00
1.57870E-03 8.00000E+00
1.572769-03 0.000009.00
1.568179-03 0.000009.00
1.56785E-03 0.000009+00
1.57014E-03 9.000009+00
1.567679-03 0.000009+00
1.560529-03 0.000009+00
1.55504E-03 0.000009+00
1.564809-03 0.00000E+00
1.561869-03 0.00000E+00
1.555089-03 0.000009.00
1.55986E-03 0.000009+00
1.55852E-03 0.000009+00
1.56413E-03 0.000009+00
1.55995E-03 0.00000E+00
1.553279-03 0.000500E00
1.553809-03 0.00000E+00
1.54733E-03 0.000009.00
1.54120E-03 0.000009+00
1.551879-03 0.000009+00
1.545789-03 0.000009+00
1.539689-03 0.000009.00
1.547099-03 0.00000E+00
1.543529-03 0.000009+00
1.54854E-03 0.000009+00
1.544469-03 0.00000E+00
1.552769-03 0.00000E+00
1.549359-03 5.00000E+00
1.54554E-03 0.000009.00
1.54438E-03 0.00000E+00
1.54271E-03 0.00000E+00
1.53724E-03 0.000009+00
1.532169-03 0.000009+00
1.527279-03 0.000009+00
1.527959-03 0.00000E+00
1.532629-03 0.000009+00
1.52691E-03 0.000009+00
1.520859-03 0.000009+00
1.52309E-03 0.000009+00
1.52148E-03 0.000009+00
1.516779-03 0.000009+00
1.51110E-03 0.000009+00
1.50579E-03 0.000009.00
1.50315E-03 0.00000E+00
1.497449-03 0.000002+00
1.492089-03 0.00000E+00
1.489279-03 0.000009+00
1.487739-03 0.00000E+00
1.48333E-03 0.00000E+00
1.478599-03 0.000009+00
1.483879-03 0.00000E+00
1.476899-03 0.00000E+00
1.475709-03 0.000009+00
1.480219-03 0.000009.00
1.474869-03 0.00000E+00
1.46937E-03 0.00000E+00
1.46596E-03 0.000009+00
1.461049-03 0.000009+00
1.455709-03 0.000009+00
1.455369-03 0.000009+00
1.45073E-03 0.00000E+00
1.44759E-03 0.000009+00
1.44603E-03 0.00000E+00
1.441649-03 0.00000E+00
1.438869-03 0.000009÷00
1.435209-03 0.00000E+00
1.43005E-03 0.00000E+00
1.42566E-03 0.00000E+00
1.42343E-03 0.00000E+00
1.42261E-03 0.00000E+00
1.424079-03 0.000009+00
1.421669-03 0.00000E+00
1.420289-03 0.00000E+00
1.42635E-03 0.000009+00
1.434569-03 0.00000E+00
1.440559-03 0.000009.00
1.435699-03 0.00000E+00
1.430889-03 0.00000E+00
1.42813E-03 0.000009+00
1.433119-03 0.000009+00
1.428549-03 0.000009+00
1.423679-03 0.000009+05
1.419099-03 0.000009.00
1.414299-03 0.000009.00
1.409889-03 0.000009.00

1.40515E-03 0.00000E+00
1.40049E-03 0.000009+00
1.395819-03 0.000009+00
1.391409-03 0.000009+00
1.38697E-03 0.00000E+00
1.384759-03 0.000009+00
1.381159-03 0.00000E+00
1.376779-03 0.00000E+00
1.374529-03 0.000009+00
1.371819-03 0.00000E+00
1.375719-03 0.000009.00
1.374329-03 0.000009+00
1.371009-03 0.000009+00
1,36692E-03 0.000009+00
1.362629-03 0.000009+00
3.358279-03 0.000009+00
1.354709-03 0.000009+00
1.35063E-03 0.000009+00
1.349949-03 0.000009+00
1.34568E-03 0.00000E+00

0.000009+00
0.00000E+00
0.000009+00
0.000009+00
0.000009+00
0.00000E+00
0.000009+00
0.000009+00
0.000009+00
0.000000+00
0.00000E+00
0.000009+00
0.000009+00
0.00000E+00
0. 00000E+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009.00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009.00
0.000009+00
0.00000E+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.00000E+00
0.00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 000009.00
0.000009+80
0.000009+00
0 .00000E+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009.00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0,0 000 09+00
0.00000E+00
0.000009+00
0. 000009+00
0.000009+00
0.00000E+06
0.000009+00
0.000009+00
0.000009+00
0,000009+00
0,000009+00
0,000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009,00
0.000009+00
0.00000E+00
0.000000+00
0.00000OE+00
0.000009+00
0.00000E+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.00000E+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009.00

0.00000E+00
0.00000E+00
0.00000E+00
0.000009+00
0.000009+00
0.000009+00
0.00000E+00
0.000009+00

0.000009+00
0.000009+00
0.000009.00
0.00000E+00
0.00000E+00
0.00000E+00
0.000009+00
0. 00000E+00

0.000009+00
0.00000E+00
0.000009+00
0.000009.00
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320
321
322
323
324
325
326
327
328
329
330
231
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
360
351
352
353
354
355
358
357
358
359
365
361
362
383
364
365
366
367
368
369
370
371
372
373
374
375
376
377
376
379
380
381
362
383
384
385
386
387
388
385
390
391
392
393
394
395
396
397
398
399
4800
401
452
403
404
495
456
407
408
489
410
411
412
413
414
415
416
417
418
419
428
421
422
423
424
425
426
427

9.38285E-01
9.135725-01
9.49265E-01
9.39618E-01
9.114375-01
9.97 9685-01
9.025735-01
9.207055-01
9.07825E-01
9.31826E-01
9.70184E-01
9.423515-01
9.507635-01
9.82450E-01
9.18881E-01
9.384050-01
9.21143E-01
9.14949E-61
9.367585-81
9.454635-61
9.287615-61
9.07910E-61
9.277755-01
9.243355-01
9.34 7775-01
9.436875-01
9.11846E-01
9.10129E-01
9.2 25555-01
9.212785-01
9.46399E-01
9.419757-01
9.43312E-01
9.44 722E-01
9.214395-01
9.337785-01
9.4 19205-01
9.32474E-01
9.79291E-01
9.557045-61
9.571825-01
9.53013E-01
9.077095-01
9.61226E-01
9.06923E-01
9.23509E-01
9.5 9195E-01
9.34420E-01
9.689635-01
9.506435-01
9.549145-01
9.4 61195-01
9.34350E-01
8.95746E-01
9.14 995E-01
9.250205-01
9.528375-01
9.067335-01
9.269235-01
9.48775E-01
9.6309959-01
9.69665E-01
9.4 0097E-01
9.671185-01
9.08460E-01
9.35668E-01
9.36297E-01
9.42066E-01
9.35191E-01
8.972225-01
9.305955-01
9.256895-01
9.62236E-01
9.609885-01
9.54448E-01
9.72413E-01
9.49476E-01
9.2 82105-01
9.873995-01
9.3 6637E-01
9.34 8265-01
8.830445-61
9.58315E-01
9.4 7168E-61
9.4 06905-61
9.24255E-01
9.261285-01
9.042085-01
9.22 815E-01
9.671985-01
9.27545E-01
9.173965-01
9.4 1994E-01
9.31300E-01
9.430365-01
1.502015+00
9.21520E-61
9.347700-01
9.07589E-01
9.082495-01
9.4 6312E-01
9.587145-01
9.058205-01
9.37089E-01
9.86161E-01
9.775845-01
9.660775-01
9.480712E-01

8.424675,00
8.447675+06
8.471335,06
8.495175+06
08.519835+00
8.542835+00
68.560675+00
8 .58905+E00
8 .613335*00
8.63717E+00
8 .660005+00
8.68283E÷00
8.706675+00
8.728675*00
8.752050E00
8.77533E600
8.799175E60
8.82383,600
8.84667,600
8.87050E+60
8.893335E60
8.917175E60
5.541005.05
8.964835.65
8.966835+00
9.069675+60
9.034335+00
9.058175+00
9.082835.00
9.106675,06
9.129675.00
9.152505,06
9.175335÷00
9.199075+00
9.223835+00
9.246835,00
9.271505+00
9.29433E+00
9,31717E+60
9.341600E+0
9.164600E÷0
9.38683E+60
9.41067E+00
9.43305E+60
9.457335+00
9.48117E+00
9.504005,00
9.527835.00
9.556675,00
9.574505+00
9.597335.06
9.62633E+06
9.643175+06
9.667835+00
9.690675+00
9.713675+00
9.727505+00
9.76033E+00
9.784175E60
9.80700E+00
9.830035,00
9.85467E+00
9.878335.00
9.900335+00
9.924175+00
9.547065+00
9.97683E.06
9.993675÷00
1.001755.01
1.00413E+51
1.0064 2E+01
1.058800+01
1.611205+01
1.613685E61
1.01585E+01
1.018135÷01
1.020435+01
1.02282E÷01
1.025185+01
1. 027575.01
1.029805+01
1.032335+01
1 .034625+01
1.036965÷01
1.039285+01
1.041675+01
1.043955+61
1.04643E+61
1.04880E+61
1.001105+61
1.653485*01
1.055775+01
1.505805E÷01
1.060435.01
1.06282E+01
1 .065165+51
1.067485.01
1.069875+01
1.072255.01
1.574625÷01
1.077105.01
1.679385÷01
1.601855+01
1.08415E0+0
1.68633E+01
1.58863E.01
1.090925+01
1.09326E÷01

9.392485-01
9.39168E-01
9.391995-01
9.39201E-01
9.391145-01
9.3 9297E-01
9.39338E-01
9.39286E-01
9.39184E-01
9.3 91595-01
9.392535-01
9.3 9263E-01
9.39298E-51
9.394285-01
8.393665-01
9.39363E-01
9.393095-01
9.35236E-01
9.39229E-01
9.392475-01
9.392165-60
9.39124E-60
9.355915-01
9.390475-01
9.390355-61
9.39048E-61
9.38969E-01
9.38 8865-01
9.38838E-01
9.387885-01
9.38 8105-61
9.388195-01
9.388325-01
9.388485-01
9.387995-01
9.38785E-01
9.387945-01
9.3 8776E-01
9.38890E-01
9.38937E-51
9.189685-01
9.390275-01
9.389405-60
9.390015-61
9.389135-01
9.388705-61
9.389265-61
9.3 85145-01
9.38996E-01
9.390275-01
0.39071E-01
9 .390905-01
9 .390775-01
9.3 8960E-01
9.3 8896E-01
9.38858E-01
9.38896E-01
9.38 816E-01
9.387785-01
9.30805E-01
9.307125-01
9.386355-61
9.386355-61
9.387145-01
9.38634E-01
9.38627E-01
9.38620E-01
9.38629E-01
9.386216-01
9.38514E-01
9.38493E-01
9.384605-01
9.38521E-01
9.385915-01
9.386325-61
9.387185-61
9.387465-61
9.38716E-61
9.388415-81
9.3 8836E-01
9.38826E-01
9.386865-01
9.387355-01
9.387656-01
8.3 87615-01
9.3 87255-01
9.386945-51
9.38609E-01
9.38 5785-51
9.38640E-60
9.386135-60
9.385615-01
9.385695-01
9.3805252-61
9.380635-61
9.357165-01
9.38675E-01
9.36665E-01
9.38590E-01
9.38518E-51
9.38536E-01
9.38585E-00
9.30455E-01
9.3804 91E-01
9.386045-01
9.386975-01
9.38762E-01
9.387055-01

1.341455-63
1.33 9665-63
1.33584E-83
1.331675-03
1.33032E-63
1.33 8655-63
1.31515E-83
1.33226E-63
1.33 167E-63
1.327835-83
1.327155-63
1.32314E-03
1.319959-03
1.322045-63
1.319505-83
1 .315054-83
1.31273E-03
1.310825-03
1.306935-03
1.383185-63
1.29969E-03
1.299145-03
1.295745-03
1.292665-03
1.288935-03
1 .280245-63
1.28394E-03
0.282945-03
1.28009E-03
1.27740E-03
1.27392E-03
1.27029E-03
1.286725-03
1.26322E-02
1.26860E-03
1 .257105-03
1.25358E-03
1.25017E-03
1.251835-03
1.24921E-53
1.246765-51
1.243895-03
1.24348E-03
1.241757-83
1.241325-83
1.238625-83
1.236485-03
1.233105E-63
1.23215E-83
1.229565-03
1.226975-03
1.22379E-63
1.220454-03
1.222845-03
1.221255-03
1.218454-03
1.210585-03
1.21563E-03
1.212815-03
1.20988E-03
1.21026E-03
1.20550E-03
1.206315-03
1.20546E-03
1. 28492E-03
1.20180E-03
1.19868E-03
1.195959-83
1.192535-83
1.19424E-03
1.191333E-03
1.150725-03
1.187245-03
1.186285-03
1.183545-03
1.18405E-03
1.181355-03
1.178665-03
1.182095-03
1.179125-03
1.176205-03
1.191555-03
1.179615-03
1.17685E-63
1.173935-03
1.171757-03
1.169085-03
1.169305-03
1.167065-03
1.166315-03
1.16377E-03
1.16208E-03
1.109275-03
1.15658E-03
1.15382E-03
1.161235-03
1.159175-03
1.15641E-03
1.156045-03
1.15556E-03
1.152945-63
1.151205-03
1.151575-03
1.149235-03
1.152065-03
1.103075-03
1.15216E-03
1.14069E-03

0.000005+06
0.000055+00
0.050000+00
0.000005+08
0.000005.08
0.005000E+00
0.000005+00
0.00000E+00
0.000005+00
0.000005+00
0.000008+08
0.000500E+08
0.050000E+08
0.000005+08
0.000005+06
0.000055+08
0.000005+00
0.000005+500
0.000000+00
0.000005+00
0. 00000E÷06
0. 00000E+00
5.508085+80
0.000005+00
0.008000E+00
0.008000E+00
0.000008+800
0.0000085+800
0.000085+800
5.008000E+00
0.0800005+00
0.060065+80
8.00600E+00
6.00005E+00
8.000085+00
8.000005+800
0 .000005+00
0.000005+00
0.600000E+00
8.00000E+00
0.000005+05
0.000800E+00
0.000005+08
5.000005+08
0.00000E+58
0.000005+08
0.000008+06
0.008005E+00
0.008005+06
0.000005+00
0.000005+00
0.080600+00
0.000008E+800
0.000085+800
0.000005+800
0.000005+00
0.00008+800
8.00000E+800
8.000005+00
0.00000E+00
0.00000E+00
0.000008+00
0.8008000+00
0.00000E+08
5.000005+06
0.000005+00
0.000008+00
0.000005+00
0.000055+00
0.5080050+00
0.580000E+00
0.00000E+00
0.080005E+00
0.060085+00
0.00006+800
0.00000E+00
0.000005+05
8.800000E+00
8.800000E+00
0.000800E+08
0.5006050+08
0,000005+08
0.000005+08
0.0508050+08
0.000005+00
0.080005E+00
0.000085+00
0.000005+05
5.060000E+00
0.000065+00
8.000006+00
0.800000E+00
0.800000E+00
0.800000E+00
0.6000050E80
0 .050005E+08
0.00000E+08
0.000005+00
0.000058+00
0.0005005+00
0.080000E+00
0.000065+600
0.00000E+800
0.00000E+800
0.005000E+800
8.800000E+00
0.800000E+08
0.00000E500

0.800000E+08
0.005005+00
0.800000E+08
0.800000E+08
0.800000E+08
0.00050E+00
0.8005000+00
0.000500+00
0.000500E00
0.600000E+08
0.008000E+80
0.008000+00
0.00000+600
0.000005+00
8.086000E+00
0.08880E+00
0.O060805+00
0.000008+55
0.0800008+00
8.08860E+800
6.088805+00
6.0008005+00
0.505005E+05
0.000005+00
0.00000E+00
8.00000E+00
0.000085+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.008000E+00
0.808005+06
0.008000E+08
0.005000+08
5.8060050+08
0.8060000+06
0.086805+06
8.08880E+00
6.000005+00
5.005005+00
808060000+06
6.080000E+00
0.000005+800
8.000500E+00
6.0800005+800
8.000005+00
0.000085+800
0.000085+800
0.555085+00
0.050005E+800
0.000085+00
0.805060+00
0.6060050+00
0.656005+00
0.00000E+08
0.6000005+00
0.008000E+08
8.060000E+00
0.000800E+00
0.0508050+00
0.060080+00
8.580000E+08
0.08550E+00
0.080000E+00
0.000005+05
0.00000E+00
0.00000E+00
0.000005+00
0.5005050+00
5.00000E+00
0.00000E+60
0.500000E+00
0.8080800+00
0.008000E+00
0.000005+00
0.8080850+00
0.856000E+00
0.6060800+00
0.080000E+00
0.565005+00
0.0808000+00
0.080600000
0.006000+06
0.0808050+00
0.000005+00
0.000005+00
0.000005+00
0.000055+00
5.00006+800
0.00000+600
0.8080005+800
0.000000+00
5.800000E+00
0.000065+600
0.608555+05
0.008000E+00
0.008000E+00
0.008000E+00
6.000500E00
8.060000+08
0.005005+00
0.00000E+00
0.000005+00
0.0808000+06
0.000005+00
5.000005+00
0.00000E+00

0
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S 428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
458
451
452
453
454
455
456
457
458
459
460
461
462
463
464
460
466
467
468
469
470
471
472
473
474
470
476
477
478
479
480
481
482
483
484
488
486
487
488
489
496
491
492
493
494
495
496
497
498
499
500
501
002
003
504
505
506
007
568
569
5100
511
512
513
014
015
516
517
818
819
820
521
522
023
024
025
526
527
528
529
530
531
032
033
034
535

9.68704E-01 1.0958E8+01
9.55306E-01 1.09787E+01
9.19911E-01 1.10030E+01
9.27123E-01 1.10283E.01
9.99755E-01 1.184920+01
9.600970-01 1.18730E+01
9.31431E-01 1.16977E+01
9.24593E-01 1.11215E.01
9.40137E-01 1.114450+01
9.500720-01 1.116730+01
9.504200-01 1.119020+01
9.15100E-01 1.121500+01
9.560270-01 1.123870+01
9.57646E-81 1.12625E+01
9.46629E-01 1.12863E+01
9.42689E-01 1.131020+01
9.068440-01 1.133400+01
8.902910-01 1.13587E081
9.33697E-01 1.13825E+61
9.549830-61 1.14053E+01
9.694130-01 1.142920.01
9.719130-01 1.14520E+01
9.31640E-01 1.147670+01
9.08462E-01 1.14997E+01
9.558380-01 1.15235E+01
8.95889E-01 1.15463E+01
9.18999E-01 1.15702E+01
8.80548E-01 1.15938E+01
9.27797E-01 1.161770+01
9.22671E-01 1.16415E+01
9.663670-01 1.166530+01
9.268990-01 1.169000+01
8.952830-01 1.17138E+01
9.08385E-01 1.17377E+01
9.467080-01 1.176050+01
9.07869E-61 1.178520+01
8.98300E-61 1.18082E+01
9.45685E-01 1.18320E+01
9.619550-01 1.18567E÷01
8.89168E-01 1.188050+01
9.54388E-01 1.196330+01
9.26787E-01 1.19272E+01
9.01678E-01 1,19510E+01
9.50547E-01 1.19738E+01
9.025150-01 1.199670+01
9.444610-01 1.201950+01
9.107790-01 1.28443E+01
8.98324E-01 1,20682E+01
9.836660-01 1,20910E+01
9.23606E-01 1,21148E+01
9.53784E-01 1.21377E+01
9.168588E-01 1,21623E+01
9.49425E-01 1,21853E+01
8.95088E-01 1.22690E.01
9.061540-01 1,22328E+01
9.79822E-01 1,22548E+81
9.261590-01 1,227970+61
9.450750-01 1,23007E+01
9.682980-01 1,23235E+01
9.343890-01 1.23473E+01
9.55932E-01 1,237020+01
9.076450-01 1,23948E+01
9.573250-01 1.241780+01
9.02099E-01 1,244250+01
9.825750-01 1.246450+01
9.51446E-01 1.24873E.01
9.53624E-01 1.25120E+01
9.79774E-01 1.253400+01
9.54342E-01 1.255700+01
9.28966E-01 1.258070+01
9.596280-01 1.260370+01
9.194470-01 1.26275E+01
9.11680E-01 1.26512E+01
9.70748E-01 1.26750E+01
9.27489E-01 1.26988E+01
9.69445E-01 1.27217E+01
9.34773E-01 1.27465E+01
9.15393E-01 1.27693E+01
9.31199E-01 1.27932E+01
9.259360-01 1.293600E01
9.49934E-01 1.28388E+01
9.35312E-01 1.28527E+01
9.42506E-01 1.28855E+01
8.882900-01 1.29103E+01
9.33835E-01 1.293320+01
9.12717E-01 1.29570E+01
9.747070-01 1.29790E+01
9.28346E-01 1.30027E+01
9.28062E-01 1.302570+01
9.40332E-01 1.30495E+01
9.43171E-01 1.30732E+01
9.334380-01 1.30962+0.1
9.40989E-01 1.31190E+01
9.276100-01 1.31428E÷01
9.55027E-01 1.31657E+01
9.490240-01 1.31885E+01
9.450340-01 1.32123E+01
9.574880-01 1.32343E+01
5.88605E-01 1.325820+01
9.013630-01 1.32820E+01
9.01442E-01 1.33058E+01
9.02342E-01 1.332950+01
9.69731E-01 1.335250+01
9.546720-01 1.337530+01
9.200680-01 1.339820+01
9.40693E-01 1.34220E+01
9.40306E-01 1.344580,01
9.13337E-01 1.34705E+01

9.388500-01
9.38894E-01
9.388490-01
9.38822E-01
9.389640-01
9.39013E-01
9.389950-01
9.389620-01
8.389790-01
9.390040-01
9.39030E-01
9.38 9760-01
9.390140-01
9.390570-01
9.390740-01
9.390820-01
9.390090-01
9.388990-01
9.388880-01
9.389240-01
9.3 89920-01
9.39066E-01
9.390490-01
9.389810-01
9.390190-01
9.389230-01
9.38 879E-01
9.387500-01
9.38 7260-01
9.38691E-01
9.387510-01
9.387250-01
9.386310-01
9.38565E-01
9.38582E-01
9.388160-01
9.384290-01
9.384440-01
9.384950-01
9.38389E-01
9.38423E-01
9.383980-01
9.383200-01
9.38346E-01
9.383760-01
9.383890-01
9.38331E-01
9.38246E-01
9.383420-01
9.353110-01
9.383430-01
9.38298E-01
9.383220-01
9.38231E-01
9.38165E-01
9.38251E-01
9.35226E-01
9.382400-01
9.38302E-01
9.38294E-01
9.38331E-01
9.382680-01
9.383070-01
9.382330-01
9.383230-01
9.38350E-01
9.383810-01
9.38465E-01
9.384970-01
9.384780-01
9.385200-01
9.384820-01
9.384280-01
9.384930-01
9.38471E-01
9.385330-01
9.385250-01
9.384790-01
9.38465E-01
9.384400-01
9.38463E-01
9.38456E-01
9.38464E-01
9.383660-01
9.383070-01
9.38307E-01
9.38378E-01
9.38358E-01
9.383380-01
9.38342E-01
9.383520-01
9.383420-01
9.38347E-01
9.3 83260-01
9.38389E-01
9.38379E-01
9.35392E-01
9.384280-01
9.383330-01
9.382630-01
9.38193E-01
9.381250-01
9.381850-01
9.382160-02
9.381820-01
9.38186E-61
9.381900-01
9.38144E-01

1.149130-03
1.147090-03
1.145260-03
1.142920-03
1.149030-03
1.14741E-03
1.144880-03
1.14 272E-03
1.340200-03
1.137860-03
1.135055-03
1.134270-03
1.132300-03
1.13057E-03
1.128120-03
1.12 5590-03
1.1258410-03
1.12 8240-03
1.12 5760-03
1.123810-03
3.123370-03
1.123270-03
1.120880-03
1.120450-03
1.118590-03
1.120190-03
1.11858E-03
1.123510-03
1.121290-03
1.119380-03
1.118570-03
1.11643E-03
1.118020-03
1.11752E-03
1.115230-03
1.114800-03
1.110700-03
1.113480-03
1.112240-03
1.114900-03
1.113030-03
1.110930-03
1.11133E-03
1.109260-03
1.107310-03
1.105030-03
1.104240-03
1.105140-03
1.106960-03
1.105060-03
1.103220-03
1.10183E-03
1.099760-03
1.10117E-03
1.10090E-03
1.102020-03
1.100020-03
1.097830-63
1.097320-03
1.095080-03
1.093430-03
1.093000-03
1.091460-03
1.091740-03
1.093260-03
1.091360-03
1.089080-03
1.090600-03
1.08887E-03
1.088840-03
1.085480-03
1.083970-03
1.083130-03
1.082900-03
1.080960-03
1.080570-03
1.078440-03
1.077270-03
1.075230-03
1.07339E-03
1.071500-03
1.96941E-03
1.067330-03
1.069780-03
1.067720-03
1.066810-03
1.067090-03
1.065190-03
1.063300-03
1.061240-03
1.059230-03
S. 057220-03

1.050190-03
1.053360-03
1.051820-03
1.050000-03
1.04 8060-03
1.048690-03
1.04 901E-03
1.049380-03
1.049720-03
1.04893E-03
1.049650-03
1.048133-03
1.046710-03
1.04474E-03
1.042790-83
1.04 1870-03

0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.000800E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.800000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.000000+00
0.000000+00
8.000000+00
0.000000+00
0.000000+00
0.000000+00
0 .000000+00
0.800000E+00
0.000000+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0m.000000+00

8.000000+00
0 .000000+00
0.000000+00
0.000000+00
0 .000000+00
0.880000E+00
0.00000E+00
0.000000+00
0.00000E÷00
0.00000E+00
0.600000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+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
0.000000+00
0.00000E+00
0.000000+00

0.000060E+00
0.800000E+00
0.000000+00
0.000000+00
0.000000+80
0.000000+00
0.000000+00
0.000000+00
0.000000+00
8.00000E+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.600000E+00
8.000000+00
0.000000+00
0.00000E+00
0.000000+00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.000000+00
8.000000+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.00000E0+0
0.000000+00

0.00000E+00
8.000000+00
0.000000+00
0.00000E+00
0.00000E+00

0.000000+00
0.00000E+05
0.000000+00
0.00000E+00
0.00000E+00
0.000000+00
0.00000E+00

0 .000000+00
0.000000+00
0.000000+00
0.00000E+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+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+06
0.000000+00
0.000000+00
0.000000+00
0.090000E+06
0 .000000+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+08
0.00000E+00
0.000000+00
0.00000E+00
0. 00000E+00
0.000000+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0 .000000+00
0 .000000+00
0.000000+00
0.000000+00
0.00000E+00
0 .000000+00
0.00000E+00
0.000000+00
0.000000+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
0.000000+00
0.000000+00
0.00000E+00
0.000000+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0.000000+00
0.00000+500
0.000000+00
0.000000+00
0.00000E+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
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+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
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000E+00
0.00000E+00
0.000000+00
0.000000.00
0.00000E+00S
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0.000005+00536
537
53$
539
540
541
542
543
544
545
546
547
54$
549
559
551
552
553
554
0555
556
557
55$
559
566
561
562
563
564
565
566
567
56$
569
570
871
572
573
574
575
576
577
578
579
585
581
582
583
584
585
586
587
58$
569
590
591
592
593
594
5956
596
597
598
599
655
601
602
603
604
605
$66
$57
65$
659
610
611
612
613
614
615
616
617
618
619
620
621.
622
623
624
625
626
627
62$
629
630
631
632
633
634
636
636
637
63$
639
645
641
642
643

9.35768E-51
9.2 79145-01
9.12905E-01
9.57329E-01
9.42952E-01
9.016785-01
9.502520E-01
9.403505-01
9.6 9926E-01
9.72675E-01
0.82117E-01
9.36257E-01
9.292495-61
9.15145E-01
9.28437E-01
9.42862E-01
9.340425-01
9.14296E-01
9.69382E-01
9.13431E-01
9.45456E-01
9.59166E-51
9.875185-01
9.2 8154E-01
9.2 96365-01
9.68076E-01
9.3 0675E-01
9.13446E-01
9.4 51365-01
9.26970E-01
9.29468E-01
9.07029E-61
9.11395E-01
9. 3609 75-01
9.778115-01
9.54758E-01
9.471465-51
9.2 8991E-01
8.87358E-01
5.75028E-01
9.77525E-01
9.18977E-01
9.3205755-01
9.2505985-01
9.21433E-01
9.4 06425-01
9.79132E-01
9. 827115-61
9 .4 163 6E-01
9.3 29295-01
9.42901E-01
9.11376E-01
9.65887E-01
9.65135E-01
9.36696E-01
8.92257E-01
9.52667E-01
1 .01253E,00
9.72 5635-01
9.46801E-01
9.155805-01
9.18616E-01
9.29666E-0 1
8.829975-01
9.96421E-01
9.49348E-01
9.30217E-01
9.25505E-01
9.562195-01
9.850870-01
9.23140E-01
9.30363E-01
9.45778E-01
9.193515-61
5.52071E-0 1
9.79187E-01
9.50653E-01
9.44 0385-01
9.44213E-01
9.33 929E-01
9.31973E-01
9.07024E-01
9.98 090E-01
9.622305-01
9.21974E-01
9.16871E-01
9.23423E-01
6.954855-81
9.71361E-01
9.53844E-01
9.305252-01
9.353785-01
9.44 0785-01
9.54964E-01
9.277035-01
1.00296E+00
9.3 15715-01
9.69320E-01
9.89042E-01
9,32962E-01
9.40863E-01
0.92525E-01
9.20157E-0 1
9.966035-01
9.605625-01
9.709395-01
9.42895E-01
9.51506E-01

1.349435,01
1.351825,61
1.354285+01
1.35657E+01
1.35887E+01
1.36133E+01
1.36362E,01
1.36092E+01
1.36820E,01
1.370485+01
1.37287E+01
1.37515E,01
1.377535,01
1.37983E,01
1.382205,01
1.384585+01
1.38697E+01
1.389355,01
1.39163E,01
1.39392E+01
1.39612E+01
1.39850E+01
1.40070E+01
1.40308E+01
1.40545E+01
1.45775E+01
1.41613E,01
1.412505,01
1.41470E,01
1.41708E+01
1.41947E+01
1.42193E+01
1.42432E+01
1.426605,01
1. 4289 85,01
1.43127E+01
1.433575,01
1.43585E+01
1.43823E,01
1. 4405 25,01
1.44272E,01
1.44518E+01
1. 4474 8E,01
1.44977E,01
1.45223E,01
1.45452E,01
1.45682E+01
1.45910E+01
1.4 613 85,01
1. 4637 75,51
1.46015E+01
1.46853E,01
1.47073E,01
1.473105+01
1.47548E+01
1.47797E+01
1.48533E,01
1. 48263E5+01
1.48492E+01
1.48712E,01
1. 4595 05+01
1.491875,01
1.494255,01
1.49603E+01
1.49892E+01
1.50122E,01
1.50358E+01
1.50588E+01
1.50817E+01
1.51045E+01
1.55283E+01
1.515125,01
1.51742E,01
1.51980E+05
1.52208E+01
1.52437E,01
1.52675E+01
1.52913E,01
1.53142E+01
1.533805+01
1.53618E,01
1.53857E+01
1.54085E,01
1.543055,05
1.54543E,05
1.54760E+01
1.55018E+01
1.552575+51
1.554855E01
1. 55723E+01
1.55962E+01
1.56200E+01
1.56420E+01
1.56657E,01
1.56887E+01
1.57123E+01
1.57362E,05
1.57600E+01
1.57828E+01
1.560858E01
1.58295E+01
1.58543E,01
1.58782E+01
1.59000E+01
1 .552305,01
1.59468E+01
1.597055,01
1 .59935E,01

9.381395-01
9.381205-01
9.365735-51
9.38109E-01
9.3 81185-51
9.38050E-01
9.38077E-01
9.38085E-01
9.381405-01
9.38204E-01
$9.382845-01
9.38281E-01
9.382840-01
9.35222E-01
9.38204E-01
0.38212E-51
9.3 82055-01
9.381615-01
9.38218E-01
9.351735-01
9.3851865-01
9.3 82245-01
9.383535-01
9.3 82955-01
9.38279E-01
9.38332E-01
9.3 83195-01
9.3 82745-01
9.38287E-01
9.38266E-01
9.38251E-01
9.38196E-01
9.381485-01
9.381455-01
9.38214E-51
9.38244E-01
9.382595-01
9.38243E-01
9.3 81545-01
9.3 82185-01
9.38287E-01
9.3852 535-01
9.38243E-01
9.38220E-01
9.3 81915-01
9.3851955-01
9.38266E-01
9.38342E-01
9.38348E-01
9.36338E-01
9.383465-01
9.383005-01
9.38347E-01
9.33595E-01
9.38395E-01
9.383575-01
9.38341E-01
9.38467E-01
9. 385245-01
9. 3 853 85-0
9.38499E-01
9.38466E-01
9.38451E-01
9.38358E-01
9.38455E-01
9.384740-01
9.38460E-01
9.38430E-01
9.38460E-01
9.38537E-01
9.35511E-01
9.385135-01
9.38525E-01
9.38493E-05
9.385165-05
9.38582E-01
9.38602E-01
9.38611E-01
9.38620E-01
9.38613E-01
9.38602E-01
9.38550E-01
9.38647E-01
9.38685E-01
9.38658E-01
9.3 8623E-01
9.38598E-01
9.385295-01
9.38582E-01
9.386065-01
9.38 593E-01
9.38588E-01
9.385975-01
9.3 86235-01
9.38006E-01
9.387085-01
9.3 86975-01
9.38745E-01
9.38825E-01
9.38816E-01
9.388195-01
9.38746E-01
9.38717E-01
9.388085-01
9.308425-91
9.388925-01
9.38899E-01
9.38918E-01

1.039935-03
1.03816E-03
1.037295-03
1.03597E-03
1.03459E-03
1.034385-03
1.03283E-03
1.03091E-03
1.03068E-03
1.03074E-03
1.03201E-03
1.03012E-03
1.028365-03
1.02735E-03
1.02563E-03
1.02380E-03
1.02196E-03
1.02103E-03
1.02074E-03
1.51960E-03
1.018125-03
1.01699E-03
1.01902E-03
1.01736E-03
1.01565E-03
1.01523E-03
1.01315E-03
1.01267E-03
1.01094E-03
1.00935E-03
1.00788E-03
1.007415-53
1.05674E-03
1.05497E-03
1.05563E-03
1.00428E-03
1.092645-03
1.00101E-03
1 .003215-03
1.003525-03
1.00411E-03
1.00293E-03
1.00124E-03
9.99764E-04
9.984565-04
9.967395-04
9.97519E-04
9.98734E-04
9.97033E-04
9.95365E-04
9.936905-04
9.93 060E-04
9.92481E-04
9.920885-54
9.90404E-04
9.918195-04
9.90435E-04
9.96694E-04
9.96674E-04
9.950905-54
9.94164E-04
9.93 0555-04
9.914975-04
9.94184E-04
9.97258E-04
9.95757E-04
9.94 1925-04
9.92986E-04
9.917755-54
9.931445-54
9.918285-04
9.90188E-04
9.88623E-04
9.87499E-04
9.86 126E-04
9.86768E-04
9.85348E-04
9.837745-04
9.82208E-04
9.80634E-04
9.790955-04
9.788505-04
9.82028E-04
9.81179E-04
9.79964E-04
9.790125-54
9.777395-54
9.75630E-54
9.78480E-04
9.77215E-04
9.75733E-04
9.74184E-04
9.72666E-04
9.71465E-04
9.75072E-04
9.73917E-04
9.724265-04
9.721065-04
9.73824E-04
9.72329E-04
9.707995-04
9.719725-04
9.708825-04
9.73607E-04
5.725795-04
9.724535-04
9.709536-04
9.696375-04

0.000005+000.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.00000E+00
0.000500E00
0.00000E+00
0.00000E+00
0.8000005+00
0.500050E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.00000E+00
5.050000E+00
0.000005,00
0.00000E+00
0.00000E+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00005E+00
0.00000E+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.00000E+00
0.500000E+00
0.00000E+05
0.00000,+00
0.000005+00
0.00000E+00
0.00000E+00
0.500000E+00
0.00000E+00
0.00000E+00
0.00000E+00
5.050005E+05
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.000005+00
0.00000E+00
0.00000E+00
0.050000E+00
0.00000E+00
0.00O000E+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
0.00000E500
0.000005+00
0.00000E+00
0.00000E÷00
0.00000E+00
0.00000E+00
0.000005+00
0.000000+00
0.000005+00
0.00000E+00
0.000005+00
5.000055+00
0.00000E+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.00000E,00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.00000E+00
0.000005,00
0.00000E+00
0.00000E500
0.00005E÷00
0.000005+00
0.00000E+00

0.000005+00
0.005000E+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
0.000500E00
0.000005,00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0.050000E+00
0.00O0005,00
0.00000E+00
0.00000E+00
0.000005+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.000055+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
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 .000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.500000E+00
5.000005+00
0.00000E+00
0.000005+00
0.00000E+00
0.000005+00
0.000005,00
0.00000E+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.000005+00
0.00000E+00
0.000005+00
0.050000E+00
0.00000E+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E÷00
0.00000E,00
0.000005+00
0.00000E+00
0.000005,00
0.000005,00
0.00000E+00
0.000005+00
0.00000E+00
0.00000E+05
0 .000005+05
5.000005+00
0.0500050E+0
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
0.000005,00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.500500+00
0.000005,00
0.00000E,00
0.00000E+00
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644
645
646
647
646
649
6500
651
652
653
654
655
656
6657
656
659
660
661
662
663
664
665
666
667
666
669
670
671
672
673
674
676
676
677
676
679
660
6681
662
663
664
665
6866
667
666
669
690
691
692
693
694
696
696
697
696
699
700
701
702
703
704
705
706
707
706
709
710
710
712
713
714
715
716
717
756
759
720
721
722
723
724
725
726
727
726
729
730
731
732
733
734
735
736
737
736
739
746
741
742
741
744
745
746
747
746
749
756
751

9.274070-01
9.29923E-01
9.30328E-01
9.44038E-01
9.2 15404-01
9.43148E-01
9.64 763E-01
9.08608E-01
9.234260-01
9.53679E-01
9.56435E-01
9.4 0723E-01
9.2 5284E-01
9.065900-01
9.26671E-01
9.01560E-01
9.77940E-01
9.586119E-01
9.42903E-01
9.34 902E-01
0.299300-01
9.24465E-01
9.34045E-01
9.4 9176E-01
9.395179-01
9.40568E-01
9.654649-01
9.386007E-01
9.4 1043E-01
9.46740E-01
9.222090-01
9.642660-01
9.261479-01
9.750309-01
9.3 6713E-01
9.47622E-01
9.677670-0 1
9.783790-01
9.3 02249-01
9.52216E-01
9.074140-01
9.76462E-01
9.61002E-01
9.486217E-01
9.199250-01
9.18225E-01
9.2 9547E-01
9.74 512E-01
9.23 995E-01
0.44 966E-01
9.3 7986E-01
6.717710-01
9.57521E-01
9.11658E-01
9.74 981E-01
9.47938E-01
9.30839E-01
9.563920-01
9.041299-61
9.049470-01
9.3 5171E-01
9.614770-01
9.149760-01
9.251210-01
9.4 6967E-01
9.40055E-01
9.303050-01
9.73473E-01
9.70251E-01
9.19442E-01
9.64 699E-01
9.45347E-01
9.01123E-01
6.610630-01
9.36848E-01
9.01023E-0 1
9.34 268E-01
9.06461E-01
9.29685E-01
9.115740-61
9.63316E-01
9.668669E-01
9.167460-01
9.176430-01
9.601040-01
9.660300-01
9.64705E-01
9.46236E-01
9.50756E-01
9.17882E-01
9.2 0579E-01
9.4 62609-03
9.64 619E-01
9.51975E-01
9.41043E-01
9.45896E-01
9.654960-01
9.134760-01
9.161500E-01
9.26568E-01
9.18823E-01
9.49542E-01
9.54 471E-01
9.363170-03
9.318620-01
9.36146E-01
9.623050-01
9.90744E-01

1.601720+01 9.36900E-01
1.60410E+01 9.36666E-01
1.60640E+01 9.38873E-01
1.608770+01 9.38881E-01
1.611159+01 9.38854E-01
1.613430+01 9.368619-01
1.615820+01 9.38910E-01
1.61612E+01 9.366549-01
1.620460+01 9.388300-01
1.62287E+01 9.38853E-01
1.62517E+01 9.38880E-01
1.62745E+01 9.38883E-01
1.62973E+01 9.388620-01
1.63212E+01 9.38816E-01
1.63440E+01 9.387970-01
1.63668E+01 9.38741E-01
1.63917E+01 9.38860E-01
1.641550+01 9.38830E-01
1.64383E+01 9.38836E-01
1.64622E+01 9.36830E-01
1.640500+01 9.36636E-01
1.65078E+01 9.38795E-01
1.653179+01 9.38786E-01
1.655559+01 9.36803E-01
1.65775E+01 9.38804E-01
1.666130+01 9.36807E-01
1.66242E+01 9.36847E-01
1.66480E+01 9.388469-01
1.66718E+01 9.368499-01
1.66947E+01 9.36864E-01
1.67185E+01 9.36839E-01
1.674239+01 9.388779-01
1.67642E+01 9.38862E-01
1.67680E+01 9.38916E-01
1.68118E+01 9.369139-01
1.663479+01 9.389260-01
1.685850+01 9.36968E-01
1.668139+01 9.390260-01
1.69052E+01 9.390130-01
1.692909+01 9.39033E-61
1.69518E+01 9.38986E-61
1.69748E+61 9.39041E-01
1.699670+01 9.39073E-01
1.70205E+01 9.39087E-01
1.70443E+01 9.39059E-01
1.706729+01 9.39028E-61
1.70920E+01 9.39015E-01
1.711489+01 9.39066E-01
1.713670+01 9.39044E-01
1.71625E+01 9.390530-01
1.71862E+01 9.39051E-01
1.721100+01 9.36954E-01
1.72338E+01 9.36981E-01
1.72577E+01 9.36942E-01
5.72805E+01 9.38994E-01
1.73043E+01 9.39007E-01
1.736282+01 9.38995E-01
1.73520E+01 9.39020E-01
1.73748E+01 9.389700-01
1.73987E+01 9.38921E-01
1.742250+01 9.389169-01
1.744530+01 9.38946E-01
1.74700E+01 9.38914E-01
1.74938E+01 9.386950-61
1.75167E+01 9.389069-01
1.75405E+01 9.36908E-01
1.75633E+01 9.38903E-01
1.75872E+01 9.36951E-01
1.76100E+01 9.36995E-01
1.76330E+01 9.36968E-01
1.76568E+01 9.36920E-00
1.76805E+01 9.369299-01
1.77035E+01 9.388769-01
1.77273E+01 9.38907E-01
1.77502E+01 9.38904E-01
1.777409+01 9.36651E-01
1.779679+01 9.388450-01
1.78215E+01 9.38803E-01
1.784530+01 9.387900-01
1.786920+01 9.36752E-01
1.78920E+01 9.386140-01
1.791500+01 9.36853E-01
1.793780+01 9.38825E-01
1.79625E+01 9.36796E-01
1.798630+01 9.38825E-01
1.80092E+01 9.38666E-01
1.803300+01 9.36901E-01
1.60556E+01 9.38911E-01
1.80788E+01 9.38927E-01
1.81017E+01 9.368990-01
1.81255E+01 9.38874E-01
2.614639+02 9.360840-01
1.817229+01 9.369190-01
1.61950E+01 9.36936E-01
1.621806+01 9.38930E-01
1.82417E0.1 6.389490-01
1.826550+01 9.36985E-01
1.828930.01 9.389500-01
1.83132E+01 9.38922E-01
1.83370E+01 9.389005E-00
1.636070+01 9.38878E-01
1.63645E.01 9.388930-01
1.640630+01 9.36914E-01
3.643229+02 9.369160-01
1.845500+01 9.36901E-01
1.84776E+01 9.36897E-01
1.850170+01 9.36928E-01
1.652470+61 9.38997E-01

9.662910-04 0.00000E+00
9.666850-04 0.00000E+00
9.654740-04 0.000000+00
9.640099-04 0.00000E+00
9.62691E-04 0.00000E+00
9.614250-04 0.00000E+00
0.607680-04 0.00000E+00
9.60421E-04 0.000000+00
9.592360-04 0.000000+00
9.560330-04 0.00000E+00
9.569430-04 0.00000E+00
9.554800-04 0.000000÷00
9.542450-04 0.000009+00
9.539070-04 0.00000E+00
9.526320-04 0.000000+00
9.528668-04 0.000000+00
9.533282-04 0.00000E+00
9.522866-04 0.000000.00
9.508620-04 0.000000+00
9.494410-04 0.060000E+00
9.461010-04 0.000000+O0
9.469170-04 0.00000E0.0
9.45517E-04 0.00000E+00
9.442240-04 0.00000E+00
9.42805E-04 0.00000E+00
9.41395E-04 0.000000+00
9.408329-04 0.00000E+00
9.394260-04 0.000000+00
9.380260-04 0.00000E+00
9.367459-04 0.000000+00
9.356790-04 0.00000E+00
9.350520-04 0.00000E+00
9.337750-04 0.000000.00
9.339299-04 0.060000E+00
9.325520-04 0.000000+00
9.312670-04 0.000000+05
9.3086659-04 0.00000E+00
9.313030-04 0.00000E+00
9.30023E-04 0.00000E+00
9.288590-04 0.060000E+05
9.286540-04 0.00000E0.0
9.269170-04 0.000060E05
9.261130-04 0.00006E+05
9.268530-04 0.00000E+00
9.259230-04 6.00000E+00
9.250710-04 0.006000E+00
9.23828E-04 0.00000E+00
9.239240-04 0.00000E+00
9.226430-04 0.00000E+00
9.215450-04 0.060000E+00
9.202150-04 0.00000E+00
9.240009-04 0.000000+00
9.230569-04 0.00000E+00
9.225539-04 0.00000E+00
9.226680-04 0.00000E+00
9.214450-04 0.00000E0±0
9.201960-04 0.00000E+00
9.192190-04 0.00000E+0(
9.192560-04 0.000000+00
9.192260-04 0.00000E0(0
9.179310-04 0.00000+0(0
9.171866-04 0.00000E0(0
9.165150-04 0.00000E+05
9.154230-04 0.00000E0(0
9.141970-04 0.00000E0(0
9.129040-04 0.000009+00
9.11628E-04 0.000000+00
9.116470-04 0.000000+00
9.114260-04 0.000000+00
9.105610-04 0.000000+00
9.105540-04 0.000000+00
9.093210-04 0.00000E+00
9.095690-04 0.000000.00
9.066460-04 0.000000+00
9.075809-04 0.000000+00
9.078520-04 0.000000+00
9.060090-04 0.00000+0.0
9.063320-04 0.00000E0.0
9.051610-04 0.00000E+00
9.046920-04 0,00000E+00
9.055440-04 0.00000E+00
9.05123E-04 0.00000E.00
9.04299E-04 0.00000E+00
9.03514E-04 0.00000E+00
9.02746E-04 0.00000E+00
9.024009-04 0.00000E+00
9.018599-04 0.060000E+00
9.00677E-04 0.000000.00
6.005890-04 0.00000E+00
8.08818E-04 0.000000+00
8.979360-04 0.00000E+05
6.957590-04 0.000000+00
8.962330-04 0.00000E+00
8.951890-04 0.00000E0.0
6.939760-04 0.000000+00
6.928120-04 0.00000E0.0
6.923270-04 0.00000E+00
8.917870-04 0.00000E+00
8.91025E-04 0.000000+00
8.69978E-04 0.00000E+00
8.691600-04 0.00000E+00
6.881080-04 0.00000E+00
6.671600-04 0.000000+00
6.659760-04 0.000000.00
9.840380-04 0.00000E+00
6.836600-04 0.00000E+00
8.830320-04 0.00000E0.0
8.645620-04 0.00000E+00

0.000000+00
0.000000+00
0.000000+00
0.000009+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0,000000+00
0.000009+00
0.000000+00
0.000000+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
0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.000009+00
0.000009+00
0.000000+00
0. 00000E+60
0. 00000E+00
0. 000000+00
0. 00000E+00
0. 000009+00
0.00000E+00
0.000000+00
0. 00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.060000E+00
0.000000+00
0. 00000E+00
0.060000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0.000000+00
0.00000E+00
0 .00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.000000÷00
0.000000+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
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 00000E+00
0.000009+00
0.00000E+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000009+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.000000+00
0,000000+00
0.000000+O00
0.000000+00
0.000000.00
0.000000+00
0.000000+00
0.000000+00
0.O00000+00
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752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
776
779
765
761
762
763
784
765
7866
767
766
769
790
791
792
793
794
795
796
797
796
799
805
801
602
603
604
605
606
607
606
609
610
611
612
613
614
615
616
817
616
819
820
621
622
623
624
625
625
627
628
629
630
631
632
633
634
635
636
637
636
539
840
641
642
843
644
845
646
647
848
849
850
801
552
653
654
855
656
657
856
859

9.3 8025E-51
9.26660E-01
9.26182E-51
9.36335E-51
9.03621E-51
9.57084E-01
9.31246E-01
9.25875E-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
9.3 6634E-01
9.69204E-01
9.62905E-01
8.31800E-01
9.20422E-01
9.7 0387E-01
9.816645-01
9.38367E-01
9.01963E-01
9.486430E-01
9.19217E-01
9.264755-01
9.925745-01
9.34 852E-01
9.24 053E-01
9.25178E-01
9.45854E-01
9.53401E-01
9.83 710E-01
9.3 97656-01
9.40221E-01
9.26972E-01
9.19882E-01
9. 360 54E-51
9.57624E-5 1
9.56740E-01
9. 606888E-01
9.376005-05
9.25421E-01
9.69263E-01
9.525050-01
9.12 904E-01
8.369175-01
9.75928E-01
9.10058E-01
9.267775-01
9.248645-01
9.3 7624E-01
9.086605-01
9.06 0575-01
9.194225-01
9.166395-01
9.19503E-01
9.26876E-01
9.43 5495-01
9.55385E-51
9.11339E-01
9.59312E-01
9.37536E-01
9,70622E-01
9.57916E-51
9.27445E-01
9.44588E-51
9.30320E-01
9.32914E-01
9.306945-01
9.30168E-01
9.22243E-01
9.660535-01
9.29377E-01
9.55647E-01
9.136335-01
9.55151E-01
9.489615-01
9.488625-01
9.417365-01
9. 37363E-01
9.65746E-01
1.012605+50
9.00539E-51
9.62566E-51
9.102035-51
9.38133E-01
9.52632E-01
9.674858-01
9.28494E-01
9.218645-01
9.43251E-01
9.3 5636E-01
9.091625-01
9.36856E-01
8.90424E-01
9.3 66615-01
9.57491E-01
9.418575-01
9.487745-51
9.42531E-01
9.02756E-51
9 .069955-61
9.91736E-51
9.728415-01
9.297565-01

1 .854755+01
1.85713E+01
1 .859505+01
1.861855.01
1.864185+01
1.86637E.01
1.85875E+01
1.871135+01
1.873525+01
1 .875805+01
1.678185+01
1.86057E+01
1.882955.01
1.88523E+01
1.86762E+01
1.869905+01
1.892185+01
1.894455+01
1.896855+01
1. 899235.01
1. 90153E+01
1.90382E+01
1. 90620E+01
1.908485+01
1.91077E+01
1. 91325E+01
1. 91562E+01
1.917925+01
1 .920265+01
1.922485+01
1.924875+01
1.92733E+01
1 .929635+01
1.93192E+01
1.93430E+51
1.93656E+01
1.936888E+01
1.941175+01
1.943555+01
1.945835+01
1.94822E+51
1.950605+51
1.95258E+01
1 .905175+01
1 .957555+01
1. 95983E+01
1.96213E.01
1.96460E+01
1.96696E+01
1.96927E+01
1.971685E+01
1.974035+01
1.975405+01
1.97875E+01
1.981065+01
1.983505+01
1.989835+01
1.988225+01
1 .990685+01
1.992985.01
1.995275.01
1.997555+01
2.00003E+01
2.002405+01
2.004705.01
2,005885+01
2.009185+01
2.011575+51
2.01385E+01
2.016235+01
2.01562E+01
2.020905+01
2.023375+01
2.025755+05
2.028035+01
2.030425+01
2.032625+01
2.035005+01
2.037375+01
2.039675+01
2.042055+01
2.944335+01
2.046805+01
2.049105+01
2.05138E+01
2.053675+01
2 .006055+01
2.005335+51
2.060725+01
2.063005+01
2.565305+01
2.057565+01
2.070055+01
2.072355+01
2.074035+01
2.077105+01
2.079405+01
2.081770+05
2.084205+01
2.056535+01
2.066735+01
2.091025+01
2.093305+01
2.095685+01
2 .097985+01
2.100275+01
2.102735+01
2.105125+01

9.36996E-61
9. 3898 0E-01
9.38963E-01
9.38960E-01
9.38913E-01
9.389375-01
9.389275-01
8.38923E-01
9.38965E-01
9.389685-01
9.38969E-01
9.38699 0E-01
9.39027E-01
9. 390055E-01
9.39060E-01
9.3 9151E-01
9.391475-01
9.39187E-01
9. 3913 95-61
9.39130E-01
8.391065-01
9.39145E-01
9.390985-61
9.39097E-01
9.39049E-01
9.3 9061E-01
8.39035E-01
9.390195-51
9.390885-01.
9.39082E-01
9.390635-01
9.390455-01
9. 39054E-51
8.390725-01
9.391425-51
9.39143E-01
9.391445-51
9.391295-01
9.391045-01
9.391005-05
9.391245-01
9.39146E-01
9.391745-01
9.391725-01
9.39155E-01
9. 39117E-01
9.391335-01
9.39101E-01
9.390985-01
9.39138E-01
9.39101E-01
9.39086E-01
9.39068E-01
9.39066E-01
9.39025E-01
9.368984E-01
9.36960E-01
9.38934E-01
9.38910E-01
9.388965-01
9.3 8901E-01
9.389225-01
9.38888E-01
9.388151-01
9.38805E-01
9.38889E-61
9.309125-01
9.3 8898E-01
9.38904E-01
9.38894E-01
9.38667E-01
9.38877E-01
9.388665-51
9.38846E-01
9.3 8879E-01
9.38867E-05
9.358888E-01
9.38857E-01
9.388715-01
9.38883E-81
9.386905-01
9.3886985-01
9.308897E-01
9.38930E-01
9.3 9016E-01
9.38972E-01
9.3 9000E-01
9.389655-01
9.38964E-01
9.38921E-01
9.38955E-01
9. 38943E-01
9.389225-01
9.36927E-01
9.389245-01
9.388885-01
9.388865-01
9.35829E-01
9.38826E-01
9.388485-01
9.386525-01
9.38063E-01
9.388585-01
9.38825E-01
9.38788E-01
9,388505-01
9.38890E-01
9.38879E-01

8.83363E-04
8,523535-04
8.813435-04
8.80179E-54
8.802595-54
6,794225-04
8.783175-04
8.771655-04
8.782595-54
8.772745-04
8.751205-04
8.752285-04
8.748685-04
8,741655-04
6.733755-04
8.750715-54
6,739345-54
8,736785-64
8,738185-04
6.72732E-54
8.719375-04
8.717505-04
8.719725-04
8,70843E-04
8.710405-04
8.69999E-04
8.692545-04
8.682855-04
8.698965-04
8.687955-54
8.67895E-04
6.659665-04
6.65901E-04
8.649885-04
8,66591E-04
8.65586E5-04
8.64486E-54
8.635255-04
8.62774E-54
8.616695-04
8.609235-04
8.60123E-04
8.59475E-04
5.58392E-04
8.574855-04
8.57231E-04
8.553075-04
8.55665E-04
8.547965-04
8.54655E-04
8.542625-04
8.034335-04
8.525505-04
8.51490E-04
8.914455-04
8.01372E-04
8.006615-04
8.49960E-04
8.49266E-04
8.463465-04
8.473195-04
6.465175-04
8.461565-04
8.456965-04
8.448595-04
8.44 7225-04
8,44 008E-04
8.430925-04
6.420845-04
8.411215-04
8.40126E-04
8.391595-04
8.362045-04
8.37428E-04
8.370515-04
6.361255-54
8.353959-04
6.349075-04
8.34 009E-04
8.33 091E-04
8.32173E-54
8.31178E-54
8.30181E-04
8.29857E-04
8.335555-04
8.33830E-04
8.33290E-04
8.330055-04
8.32 0115-04
8.32145E-04
8.318495-04
8.309525-04
8,302135-04
8.29243E-04
8.282695-04
8.280375-04
8.270615-04
8,280636-04
8.27090E-04
8.26407E-04
8.25442E-04
8.2405454-04
8.23597E-04
5.23719E-04
8.235098E-54
6.24962E-04
6.24 954E-54
8.24 060E-04

0,00000E+00
0.005005+00
0.500000E+00
0.50005E+500
0.000055+00
0,00005E+00
0.00000E+00
0.000005+00
0.050000+00
5.000005+50
0.500050+00
0.00000E+00
6.000055+00
0.6050000+00
0.000005+00
0.5005000+08
0.000005+00
0.000005+00
0.500000E+00
0.000500E+00
0.000500E+00
0.500000E+00
0.000005+00
0.000005+00
0.000500+00
0.000500E+00
0.00000E+00
0.00000E+00
0.500000E+00
0.000500+00
0.000800E+00
0.5080000+08
5.000005+00
0.000005+00
0.00000E+00
0.5005050+00
0.5008000+00
0.00000E+00
0.00000E+00
0. 0000 0E+00
0.500000E+00
0.500005E+00
0.000005+00
0.005000E+50
6.000005+00
0.00006E+00
0.000005+00
0.00000E+00
5. 00000E+00
0,000005+00
0.00000E+00
0.005000E+00
5.00005E+50
0.050000E+00
0.000005+50
0,0050005+00
0.000055+50
0.005000E+00
0. 00000E+00
0.005050+06
0.060000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.005000E+00
0.000600+00
0.050000+00
0.000500+00
0.005050+00
0.000005+00
0.500000E+00
0.500000E+00
0.000005+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.00000E+00
0.500000E+00
5.00000E+00
5.000005+00
0.00005E+00
0 .000005+00
0 .000005+00
0. 000005+00
0. 000005+00
0. 000005+50
0,000505E+50
0. 000005+00
0.050000E+00
0.050000E+00
0.000005+00
0.000005+06
0.050050+00
0.000005+500
0.000500E+00
0.000005+00
0.00000E+00
6.00000E+06
0.5000005+00
0.000005+00
0.000005+00
5.000055+00
0.000005+00
0.00005E+00
0.006000E+00
5.005000E+00
0.050000E+00

0.500000E+00
5.600000E+00
0.000005+00
0.00000E+00
0.00055E+500
0.00000E+00
0.000005+00
0.000005+00
0.600000E+00
0.000855+00
0.500000E+00
0.00000E+00
0.000005+500
0.00000E+00
0.00005E+00
0.000005+00
0.000005+00
0.600O00E+00
0.00000E+00
0.000005+00
0.00000E+00
0.500000E+00
0.500000E+00
0.600000E+00
0.000005+00
0.500000E+00
0.000005E÷00
0.000005+00
0.00000E+00
0.500000E+500
0.500000E+00
0.000005+00
0.00000E÷00
0.000605+00
5.5060000+00
0. 00000E+00

0.500005E+00
0.500005E+00
0 .000005+00
50.006005E+00
5 .000005+00
50.000005+00
50.000505E+00
0.0506000+00
0.000505E+00
0.050000E+00
0.000500E+00
0 .000005+00
0.006000+00
0.0505000+05
0.000500E+00
0.000005+00
0. 005050+00
0.00000E+00
0.00000E+05
0.050005E+00
0.00000E+00
0.050000E+00
0.000055+00
0.000005+00
0.000005+00
0.050005E+00
0.000005+00
0.00000E+00
0.000055+00
0.000005+00
0.000055+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.000005+500
0.000005+00
0.000005+500
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.00000E+00
0.000005+00
0.006000E+00
0.000005+00
5.006000E+00
0.5000005+00
0 .000005+00
0.000500E+00
0.0505000+00
0.05650E+00
0 .000005+00
0 .000005+00
0.050500+00
0.0505000+00
0.0505000+00
0,050000E+00
0.000005+00
0,000005+00
0.000005+00
0.000005+00
0.000005+00
0.00000E+00
0.000005+00
0.00005E+00
0.000005+00
0.00005E+00
0.000055+00
0.000005+00
0.000055+00
0.00000E+00
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860
861
862
883
864
888
888
8867
868
888
870
871
872
873
874
878
876
877
878
878
880
881
882
883
884
888
886
887
888
889
890
891
8892
8893
894
8895
896
897
8988
899
900
901
902
903
904
905
906
907
988
989
910
911
912
913
914
918
916
917
818
919
920
921
922
923
924
920
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
948
947
948
949
950
951
952
953
954
955
958
957
908
909
960
961
962
963
964
960
966
967

9.35268E-01
9.342549-01
9.33841E-01
9.28073E-01
9.227449-01
9.26 7949-00
9.086809-01
9.27836E-01
1.080719+00
9.3 7281E-01
9.50696E-0 1
9.358703E-01
9.305439-01
9.115159-01
9.643939-01
9.156609-01
9.69804E-01
9.24831E-01
9.135249-01
9.21083E-01
8.983089-01
9.44 424E-01
9.323539-01
9.86574E-01
8.833769-01
9.046599-01
9.263879-01
9.058109-01
9.092029-01
9.47268E-81
9.516349-81
9.477855-01
9.63299E-01
9.34602E-0 1
9.24959E-01
9.203099-01
9.125349-01
9. 606 13E-01
9.076579-81
9.47533E-01
8.985259-01
9.366089-01
9.487719-01
9.61735E-01
9.572789-01
9.4 2837E-01
9.063359-01
9.27808E-01
9.33947E-01
9.727919-01
9.22613E-01
9.27260E-01
9.4 0594E-01
9.27604E-01
9.3 2188E-01
9.39948E-01
9.072749-01
9.603059-01
9.38172E-01
9.27022E-01
9.34728E-01
9.466929-01
9,23 109E-01
8.87189E-01
9.618569-01
9.2 0343E-01
9.84631E-01
9.2 8523E-01
9.23518E-01
9.560129-01
9.47862E-01
1.000859+00
9.32273E-01
9.596979-01
9.745829-01
9.19748E-01
9.3 0225E-01
9.02700E-01
9.81155E-01
9.711869-01
9.176439-01
9.790509-01
8.947299-01
9.466729-01
9.3 7264E-01
9.42056E-01
9.099059-01
9.44193E-01
9.35474E-01
9.617849-01
9.399519-01
9.60909E-01
9.40739E-01
9.60578E-01
9.25059E-01
9.35311E-01
9.6 0339E-01
9.106989-01
9.43 6709-02
9.202239-01
9.60063E-01
9.27028E-01
9.137019-01
9.784389-01
9.62132E-01
9.22775E-00
9.082479-01
9.01881E-01

2.107409+01
2 .109709+01
2 .112079+01
2.114379+01
2.116659+01
2.119039+01
2.12142E+01
2.12370E+01
2.125809+01
2.128109+01
2.135479+01
2 .13288E+01
2.138239+01
2 .137629+01
2 .139909+01
2.142379+01
2.144679+01
2.147059+01
2.14 942E+01
2 .151729+01
2.154189+01
2 .156479+01
2.158885E+01
2.181239+51
2.183529±01
2.165909+01
2.168289+01
2 .170679+01
2.173039+01
2.175429+01
2.177729+01
2.180089+01
2.18247E+01
2 .184679+01
2.186959+01
2.189339+01
2.191729+01
2.19410E+01
2.196489+01
3.19885E+01
2.20123E+0 1
2.203529+01
2.205829+01
2.20828E+01
2.210579+01
2.212595E01
2.215339+01
2.217729+01
2.220009+01
2.22228E+01
2.224589+01
2 .226979+01
2 .229339+01
2 .231639+01
2.234009+01
2.236389+01
2.238879+01
2.24 1159+01
2.243539+01
2.245829+01
2.24 820E+01
2.250588E+01
2.252879+01
2.258259+01
2 .257539.01
2.260009+01
2.262309+01
2.264509+01
2.266979+01
2. 26925E+01
2.271639+01
2.273839+01
2.276229.01
2.278009+01
2.28088E+01
2.283259.01
2.285639.01
2.288129+01
2.29040E+01
2.292689+01
2.29488E+01
2 .297089+01
2 .299479+01
2 .301839+01
2.304229+01
2 .306609+01
2.308989+01
2.311379+01
2.313739+00
2.31612E+01
2.318429.01
2 .320709+01
2.322989+01
2 .325289+01
2.327579+01
2.32995E+01
2.332159.01
2.334629+01
2 .336909+01
2.339289+01
2.34 157E+01
2.343959+01
2.346339+01
2.348539+01
2.350909+01
2.35338E+01
2.355679+01
2.35813E+01

9.38875E-01
9.38869E-01
9.388639-01
9.388429-01
9.388239-01
9.3 88099-02
9.387749-01
9.387609-01
9.38838E-01
9.388369-01
9.388509-01
9.38846E-01
9.388379-01
9.388059-01
9.388309-81
9.388009-01
9.388449-01
9.38827E-01
9.3 8798E-81
9.387789-81
9,387319-01
9.38738E-81
9.38731E-01
9.38785E-61
9.38722E-01
9.386849-01
9.38670E-01
9.38 633E-01
9.385999-01
9.386099-01
9.386249-01
9.388349-01
9.386629-01
9.386079-01
9.386429-01
9.386219-81
9.385929-01
9.386179-01
9.38582E-81
9.385292-01
9.385479-81
9.385459-81
9.385579-01
9.38582E-01
9.386039-01
9.3 8608E-01
9.3 85729-01
9.3 8568E-01
9.3 85559-01
9.385939-01
9.3 85759-01
9.3 85639-01
9.38585E-01
9.385539-01
9.385469-01
9.38547E-01
9.385139-01
9.385379-01
9.38537E-01
9.38 524E-01
9.385209-01
9.385299-01
9.385129-01
9.38456E-61
9.384829-01
9.384629-01
9.385129-01
9.385019-01
9.38485E-01
9.380049-05
0.3 8514E-01
9.38580E-01
9.3 8574E-01
9.3 85979-01
9.386369-01
9.386159-01
9.3 86059-01
9.38568E-01
9.386139-01
9.386489-01
9.38626E-81
9.300599-01
9.386139-01
9.38621E-01
9.386209-05
9.386239-05
9.38593E-01
9.385999-01
9.385969-01
9.38620E-01
9.386219-01
9.386449-01
9.386469-01
9.386699-01
9,386559-01
9.386529-01
9.386749-01
9.386459-61
9.386509-00
9.386319-01
9.386539-01
9.38643E-01
9.38615E-01
9.38657E-01
9.386819-01
9.386659-01
9.38633E-01
9.38595E-01

8.231099-04
8.221689-04
8.212339-04
8.205689-84
8.19829E-04
8.389979-04
8.187919-04
8.179079-04
8.206619-04
8.197159-04
8.18 8859-04
8.179509-04
8.170659-04
8.167299-04
8.103199-04
8.008169-04
8.15653E-04
8.148969-04
8.144789-04
8.137999-04
8.14 174E-04
8.13 273E-04
8.123819-04
8.13 2739-04
8.14 776E-04
8.147079-04
8.13964E-04
8.138919-04
8.136509-04
8.127919-04
8.120079-04
8.111599-04
8.187179-04
8.598199-04
8.090579-04
8.084119-04
8.080339-04
8.075059-04
8.073439-04
8.065049-04
8.06840E-04
8.05945E-04
8.051299-04
8.046469-04
8.04021E-04
8.03 1449-04
8.03049E-04
8.02249E-04
8.01379E-04
8.01385E-04
8.006959-04
7.999119-04
7.990349-04
7.982479-04
7.974039-04
7.905309-04
7.963949-04
7.958829-04
7.900139-04
7.94 244E-04
7.933909-04
7.925709-04
7.918919-04
7.929919-04
7.925379-04
7.91922E-04
7.92641E-04
7.918579-04
7.911679-04
7.90539E-04
7.89751E-04
7.91749E-04
7.909269-04
7.904029-04
7.904929-04
7.899049-04
7.891099-04
7.892009-04
7.896689-04
7.895909-04
7.890669-04
7.889359-04
7.894809-04
7.886879-04
7.878519-04
7.87 0239-04
7.867779-04
7.85967E-04
7.851429-04
7.84 6959-04
7.83 868E-04
7.83 368E-04
7.825479-04
7.820639-04
7.813729-04
7.800609-04
7.800729-04
7.79806E-04
7.790079-04
7.78431E-04
7.779409-04
7.77 223E-04
7.768479-04
7.77 144E-04
7.767199-04
7.76088E-04
7.789249-04
7.76055E-54

0.008009E+00
0.8000009+00
0.000009+00
0.000009+00
0.00000E+00
0.000009.00
0.00000E+00
0.00000E+00
0.00000E+00
0.000009+00
0.00000E+00
0.00000E+00
0.000009.00
0.000009+00
0.00000E+08
0.000009+00
0.000009.00
0.000009+00
0.000009+00
0.000009+00
0.000009.00
0.000009+00
0.000009+50
0.000009+00
0.000059+00
0.005009E+500
0.000009+00
0.088009+00
0.000009+00
0. 000009.00
0.0800009+00
0.000009+00
0.0050009+00
0.000009+00
0.000009.00
0.000009+00
0.000009.00
0.000009+00
0.00000E+00
0.000000+00
0.000009+00
0.000009+00
0.000009±00
0.000009+00
0.000009+00
0.000009+00
0.000009±00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
8.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+05
0.000009+00
0.00000E+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009÷00
0.000009+00
0.000009+00
0.00000E+00
0.00000E+00
0.000009+00
0.000009.00
0.00000E+00
0.000009+00
8.000009.00
0.000009+00
0.000009÷00
0.000009+00
0.000009+00
0.000009+00
0.00000E+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.00000E+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.00000E.00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009.00
0.000009+00
0,000009+00
0,000009+00
0m.00000.00
0.000009±00
0.000009±00
0.000009+00
0.000009±00
0.000009+00
0.00000E+00
0.000009+00
0.00000E+00
0.00000E+00

0.000009.00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009,00
0.00000E.00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009÷00
0.000009+00
0.000009±00
0.000009+00
0.00000E+00
0.000009+00
0.00000E+00
0.00000E+00
0.000009÷00
0.00000E+00
0.000009+00
0.000009.00
0.000009+00
0.000009+00
0.00000E+00
0.000009+00
0.000009+00
0.00000E+00
0.000009+00
0m.000009+00
01000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0 .000009+00
0.00000E+00
0.000009+00
0.000009+00
0.000009.00
0.000009+00
0.000009.00
0.00000E+00
0.000009+00
0.000009+00
0.000000+00
0.00000E+00
0.000009.00
0.00000E+00
0.000009.00
0.000009+00
0.000009+00
0 .000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0 .000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0. 00000E+00
0.000009+00
0.000009+00
0 .00000E+00
0.00000E+00
0.000009+00
0.000009+00
0.000009+00
0 .000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0 .000009+00
0.000009+00
0.000009.00
0.000009+00
0.000009+00
0. 000009+00
0.000009+00
0.000009+00
0.000009.00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009.00
0.000009.00
0.000000+00
0.O00009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+00
0.000009+000

NAC International 6.6.8-141



NAC-LWTn Cak4 A August 2015
Revision 44

968
969
970
971
972
973
974
975
976
977
979
979
989
9981
982
9983
994
980
996
987
988
989
990
991
992
993
994
995
996
997
998
999

19000
1901
1002
1003
1094
1005
1096
1997
1999
1909
1010
1011
1012
1913
1014
1015
1916
1917
1919
1919
1020
1021
1022
1023
1024
1020
1026
1027
1028
1029
1030
1031
1032
1033
1934
1939
1036
1937
1038
1039
1040
1041
1042
1043
1044
1040
1046
1047
1048
1049
1059
1951
1952
1953
1004
10055
1006
1007
1008
1009
1090
1061
1062
1093
1064
1965
1966
1067
1060
1969
1070
1071
1072
1073
1074
1075

9.359325-01
9.31346E-01
9.598670-01
9.3090925-01
9.2 5621E-01
8.99646E-01
9.13 9535-01
9.71791E-01
9.520365-01
9.03184E-01
9.512725-01
9.86197E-01
9.35943E-01
9.29249E-01
9.33 718E-01
9.42042E-01
8.999270-01
9.14079E-01
9.709470-01
9. 299610-01
9.03439E-01
9.33 792E-91
9.492530-91
9.624349-01
8.982075-91
9.593475-91
9.109998E-91
9.390945-01
9.33349E-01
9.87495E-01
9.25661E-01
9.34088E-01
9.45410E-01
9.392055-01
9.3 2947E-01
9.12 819E-01
9.73663E-01
9.4 71575-01
9.544335-01
9.367105-01
9.69821E-01
9.67534E-01
9.60390E-01
9.39272E-91
9.50145E-01
9.531530-91
9.23549E-01
9.16007E-91
9.35179E-01
9.565565-01
9.187345-01
9.16668E-01
9.25423E-01
9.14745E-01
9.077340-01
9.569915-01
9.982275-01
9.12037E-01
8.98296E-01
9.21735E-01
9.64911E-01
9.36293E-01
9.03964E-01
9.18974E-901
1.900510E+900
8.987930-91
9.143110-91
9.29491E-01
9.04 9145-01
9.427940-01
9.388530-01
9.30046E-01
9.862860-01
9.203955E-01
9.61968E-01
9.53092E-01
9.07531E-01
9.156295-01
1.023757E00
8.82422E-01
9.25004E-01
9.457900-01
9.74873E-91
9.35099E-01
9.235974E-01
8.742520-01
9.95 759E-01
9.45428E-01
9.43343E-01
9.64 986E-01
9.3096505-01
9.61944E-01
9.07602E-01
9.25422E-01
9.672540-01
9.989360E-01
8.971995-01
9.55907E-01
8.902720-01
9. 24183E-01
8.95995E-01
9.3 87835-01
9.513049-01
9.36903E-91
9.048973E-01
9.177950-01
9.59613E-01
9.39687E-01

2.36952E+91
2.362905÷01
3.36018E091
2.367575+01
2.36985E.01
2.37223E091
2.37462E+91
2.37700E091
2.379285.91
2.381675+91
2.384005+91
2.396205E91
2.38862E+01
2.3909925+91
2.39338E091
2.395675+01
2.39905E.91
2.400435+01
2.40292E+01
2.405105+01
2.407495+01
2 .409975+01
2.412235+01
2.41472E+01
2.41710E+01
2.41939E+01
2.421675+01
2.424005E01
2.426435+01
2.428725.01
2.431095+01
2.43338E+01
2.439685+01
2.438055.01
2.440435.01
2.44 282E+01
2.44510E+01
2.44785.E01
2.449975+01
2.45225E+01
2.454535+01
2.456920+01
2.459200.01
2.46149E+91
2.463970+01
2 .466175+01
2 .468635+91
2 .47092E+91
2 .473305+91
2.47558E+91
2.478075+91
2.499035E+01
2.492735+01
2.49502E+91
2.497495+01
2.49969E.01
2.492075+01
2.494535.01
2.496935+01
2.499205+01
2.50105E+01
2.503890+01
2.506255+01
2. 508055+01
2.510830+01
2.513125+01
2.51560E+01
2.517988+01
2.520170+01
2 .522055E+01
2.52493E091
2.527220.01
2 .52960E+91
2.031985E01
2.53427E+91
2.53655E+01
2.53993E+01
2.541325+01
2 .043605+01
2.046085+01
2.549375+01
2.550755+01
2 .093225+01
2.555605.01
2.507995+01
2. 5604 5E+01
2.562655+01
2.56493E+01
2 .567225+01
2.56925E+01
2.57188E+01
2.07419E+91
2.576757+01
2.57990E+01
2.59123E+01
2.593525+01
2.085905+01
2.099195+01
2 .099655+01
2.59295E.01
2.09033E+01
2.597625+01
2.59990E+01
2.60239E+01
2.69475E+01
2.607055+01
2.60942E+01
2.61180E+01

9.3 85925-01
9.38585E0-01
9.386075-01
9.38598E-01
9.389584E-01
9.390445-01
9.395190-01
9.38503E-01
9.38567E-01
9.39531E-01
9.395445-01
9.38593E-01
9.395899E-01
9.38580E-01
9.39575E-01
9.38578E-01
9.39527E-01
9.38502E-01
9.395350-01
9.395265-01
9.395415-01
9.398536E-01
9.39547E-01
9.38571E-01
9.38530E-01
9.385151-01
9.39524E-01
9.385245-01
9.390190-01
9.38568E-01
9.380555E-01
9.380510-01
9.38558E-01
9.380590-01
9.39553E-01
9.3 8527E-01
9.380630-01
9.38071E-01
9.38597E-91
9.390905-91
9.38616E-01
9.386405E-91
9.386669-91
9.396675-91
9.396795-01
9.386935-01
9. 396795-01
9.3 8655E-01
9.38625E-901
9.39679E-01
9.3 8605E-01
9.396290-01
9.396155-01
9.38592E-01
9.395620-01
9.39580E-01
9.38537E-01
9.39511E-01
9.38472E-01
9.384656-01
9.38491E-01
9.384795-01
9.39494E-01
9.38475E-01
9.38540E-01
9.394925-01
9.384690-01
9.38460E-01
9.384275-01
9.39432E-01
9.394320-01
9.39424E-01
9.394705-91
9.394520-01
9.394705E-91
9.394895-91
9.38495E-01
9.384375-01
9.395190-01
9.38465E-01
9.38425E-01
9.39459E-01
9.39399E-01
9.38396E-01
9.39391E-01
9.38320E-01
0.383650-01
9.38372E-01
9.38377E-01
9.38402E-01
9.38390E-01
9. 384 17E-01
9.38435E-01
9.384235-91
9.38450E-01
9.38499E-01
9.394595-91
9.38475E-91
9.394395-91
9.38417E-01
9.393775-01
9.393775-01
9.38389E-01
9.393995-01
9.38365E-01
9.38337E-01
9.383495-01
9.38341E-01

7.702656-04
7.744905-04
7.740025-04
7.732353-04
7.725710-04
7.728165-04
7.724355-04
7.723985-04
7.717295-04
7.717905-04
7.711105-04
7.718635-04
7.710825-04
7.70353E-04
7.695825-04
7.689055-04
7.697450-94
7.69364E-04
7.692845-04
7.68552E-04
7.67921E-04
7.671058-04
7.66458E-04
7.96063E-04
7.66374E-04
7.69889E-04
7.65624E-04
7.649535-04
7.641015-04
7.94918E-04
7.942595-04
7.935035-04
7.692768E-04
7.62095E-04
7.61263E-04
7.60936E-04
7.699855-04
7.602745-04
7.096915-04
7.589275-04
7.589898E-04
7.595975-04
7.081151-04
7.574005-04
7.567385E-04
7.861225-04
7.555225-04
7.851085-94
7.543710-94
7.539335-04
7.933470-04
7.029165-04
7.522885-04
7.51914E-04
7.517855-04
7.512655-04
7.017285-04
7.514395-04
7.5917325-04
7.511755-04
7.508825-04
7.501545-04
7.495750-04
7.4 99875-04
7.511505-04
7.519700-04
7.516075-04
7 .009295-04
7.509040-04
7 .5019005-04
7.494605-04
7.497965-04
7.494780-04
7.489590-04
7.490775-04
7.479905-04
7.479620-94
7.47465E-04
7.511995-94
7.523865-94
7.517775-94
7.510915-04
7.529235-04
7.521115-04
7.515275-04
7.03297E-04
7.53921E-04
7.53 2345-04
7.025345-04
7.022435-04
7.515675-04
7.511750-04
7.006830-04
7 .100705-04
7.499600-04
7.506885-04
7.5909895-04
7.504620-04
7.511240-04
7.595370-04
7.5009930-04
7.591890-94
7.495845-04
7.49864E-04
7.499395-94
7.463965-04
7.4 7775E-94
7.471125-04

0.00000E+00
0,000005+00
0.090000E+00
0.00000E+00
0.000005+00
0.090000E+00
0.000005.00
0.000005+00
0.00000E+00
0.000005+00
0.090050+00
0.000005+00
0.000005+00
0.090950+00
0.009000E+00
0.090900E00
0.0900005+09
0.090000E+00
0.000090E+00
0.090090E+00

0.090000E+00

0.090000E+09
0 .000005+09
0.090000E+00
90.000005+00
0.0900O0E+00
0.000005+00
0.000095+09
9.090005E+00
90.000E0509
0.09000E+00
0.090090E+00
0.000095÷00
0.090090E+00
0.00000E+00
9.090005E+00
0.000095.00
9.090090E+09
0.O09000E+00
0.090000E+00
0.090000E+00
0.000005+00
0.090050+00
0.000005+900
0.000005E+00
9.009000E+00
0.009000E+900
0.009000E+00
0.0090005+00
0.009000E+00
0.009000E+00
0.00000E+90
0.00000E+00
0.009000E+90
0.900000E+00
0.000000+00
0.000005+00
0.000000+00
0.9009000+00
0.9009000+00
0.000900E+00
0.9009000+00
0.00000E+09
0.00000E+00
0.9009050+00
0.00000E+00
0.000900E+0
0.000000+09
0.000005+00
9.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.009000E+00
0.009009+00
9.090000E+00
0.090990+00
9.009009E+00
0.090000E+900
0.0000095+900
0.000095+900
0.00000E÷00
0.000090E00
0.9009000+09
0.00000E+900
0.000000+00
0.9000090E+0
0.9009050+00
0.00000E+09
0.00000E+00
9.000905E+09
9. 00000E÷00
9.000005+00
9.000000+00
9.00000E+00
9.00000E+00
0.00009E÷00
0.009090E+00
0.099000E+00
0.000005+00
0.0900005+00
0.090000E+00
0.00000+900
0.00000E900
0.00000E+00
0.000000+00
0.00000E+00
0.0009050E0

0.900005E+00
0.900000E+00
0.900000E+00
0.900000E+00
0.000000+00
0.900000E+00
0.000000.00
0.900000E+00
0.900000E+00
0.900000E+00
9.900000E+00
90.900005E+05
0.00000E+00
9.900000E+00
0.900005E+00
0.000005+00
0.00000E+00
0.900000E+00
9.000005+00
0.000005+00
0.9000O05+00
0.900000E+00
0.900000E+00
0.00000E+00
0.000005+00
0.909000+00
0.900000E+00
0.9090500+00
0.00000E+900
0.0909000+00
0.000095+00
0.099000E+00
0.09999+900
0.0900900+00
0.009090E+00
0.099090+900
0.090000E+00
0.009090E+900
0.000005+00
0.090000E+00
0.000090E+00
0.000000+09
0.0000O0+900
0.000090+09
0.00000E+09
0.000009+00
0.000009+00
0.000009+09
0.00000E+09
0.000000+00
0.00O0005+09
0.000005+00
0.000005+00
0.000005+00
0.009050+00
0.900000E+00
0.900000E+00
0.900000E+00
0.009000E+00
0.000900E+00
0.9090050+00
0.9090050+00
0.9090050+00
0.909000E+00
0.900000E+00
0.000900E+00
9.9090050+00
9.900000E+900
9.0O00095+900
9.00090+900
9.090000+900
9.000090E+00
9.00009E+00
0.000000+00
9.090090+900
0.090000E+00
0.00000E+00
0.090090.0+0
0.000000+00
0.000000+00
0.009000E+00
0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.000005+00
0.00090E+00
0.009000E+00
0.000900E+00
0.000000+00
0.000905+00
0.9090050+00
0.900000E+00

0.000900+01
0.000005+00

0.909950+00
9.090000E+00
9.00000E+00
9.000005+00
0.000000+00
9.000000+900
9.000000+00
0.00000E+00
0.000000+00
0.00000E,00
0.000000+00
0.00000E+00
0.00000E+00

0
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1076 0.324280-01 2.614106+01 9.38336E-01 7.464360-04 0.O00000E+00 0.000000+00
1077 9.483800-01 2.616380+01 9.381450-01 7.458000-04 0.00000E±00 0.000000+00
1078 9.21246E-01 2.618770+01 0.383200-01 7.402700-04 0.000000+00 0.000000+00
3070 9.220030-01 2.021230+01 0.383150-01 7.447270-04 0.000000+00 0.000000+00
1000 0.100440-01 2.623020+01 0.302000-01 7.443000-04 0.000000+00 0.000000+00
1081 0.102000-01 2.029000+01 0.302700-01 7.438490-04 0.0O00000+00 0.000000+00
1082 9.55646E-01 2.628280+01 0.382020-01 7.433340-04 0.000000+00 0.000000+00
1083 0.443200-01 2.630070+01 9.383080-01 7.426870-04 0.000000+00 0.000000+00
1084 0.201160-03 2.032000+01 0.383800-01 7.4208000-04 0.000000+00 0.000000+00
1080 0.034830-01 2.030330+01 0.382030-01 7.420010-04 0.000000+00 0.000000+00
1080 0.440170-01 2.037720+01 0.382000-01 7.414300-04 0.000000+00 0.000000+00
1087 0.101030-01 2.640080,01 0.382300-01 7.410360-04 0.000000+00 0.O000000+00
1088 0.073020-01 2.042470+01 0.382110-01 7.400800-04 0.000000+00 0.000000+00
1080 0.430010-01 2.044800+01 0.303100-01 7.402240-04 0.000000+00 0.000000+00
1000 0.033270-01 2.647230+01 0.381840-01 7.402380-04 0.000000+00 0.000000+00
1001 8.800300-01 2.640800+01 0.381370-01 7.400010-04 0.000000+00 0.000000+00
1002 0.043010-01 2.002080+01 0.381020-01 7.4046000-04 0.000000+00 0.000000+00
1003 0.833040-01 2.604000,01 0.381040-01 7.400400-04 0.000000+00 0.000000+00
1004 0.300330-01 2.656030+01 0.381870-01 7.403040-04 0.000000+00 0.000000+00
1000 8.007360-01 2.650320+01 0.381020-01 7.404030-04 0.000000+00 0.000000E+00
1000 0.407070-01 2.661700+01 0.381000-01 7.308000-04 0.000000+00 0.000000+00
1007 0.401750-01 2.663880+01 0.381660-01 7.301600-04 0.000000+00 0.000000+00
1008 0.600850-01 2.666180+01 0.381020-01 7.380400-04 0.000000+00 0.000000+00
1000 8.070230-01 2.668570+01 0.381500-01 7.302068-04 0.000000+00 0.000000+00
1300 0.708410-01 2.670030+01 0.301000-01 7.303200-04 0.000000+00 0.O000000+00
1101 0.003220-01 2.6732330+01 0.382360-01 7.401780-04 0.000000+00 0.000000+00
1102 0.237080-01 2.670520+01 0.382220-01 7.306380-04 0.000000+00 0.000000+00
1103 0.270610-01 2.677720+01 0.383130-01 7.300200-04 0.000000+00 0.000000+00
1104 0.314620-01 2.68010E+01 0.302070-01 7.383840-04 0.000000+00 0.O000000+00
1108 0.634630-01 2.682380+01 0.382300-01 7.380600-04 0.00000E+00 0.000000+00
1106 0.041710-01 2.684670+01 0.382440-01 7.375420-04 0.00000E+00 0.000000+00
1107 0.373010-01 2.686070+01 0.382430-01 7.368740-04 0.000000+00 0.000000+00
1108 0.055540-01 2.680330+01 0.382140-01 7.368010-04 0.000000+00 0.000000+00
1100 0.052210-01 2.601820+01 0.381840-01 7.367380-04 0.000000+00 0.000000+00
1110 0.801070-01 2.604020+01 0.382260-01 7.372900E-04 0.000000+00 0.000000+00
1111 0.126160-01 2.606480+01 0.382030-01 7.360870-04 0.000000+00 0.000000+00
1112 0.674100-01 2.600770+01 0.382200-01 7.367030-04 0.000000+00 0.000000+00
1113 0.322020-01 2.701100+01 0.382060-02 7.365010-04 0.0800000+00 0.000000+00
1114 0.628240-01 2.703620+01 9.383280-01 7.361710-04 0.000000+00 0.000000+00
1110 0.181630-01 2.705020+01 0.382100-01 7.307300-04 0.000000+00 0.000000+00
1116 0.227170-01 2.708280+01 0.381060-01 7.352010-04 0.000000+00 0.000000+00
1117 0.071510-01 2.710080+01 0.382130-01 7.347380-04 0.000000+00 0.000000+00
1118 0.7490000-01 2.712070+01 0.382460-01 7.348150-04 0.000000+00 0.000000+00
1110 0.640700-01 2.715250+01 0.382700-01 7.340470-04 0.000000+00 0.0O00000+00
1120 0.478040-01 2.717530+01 0.382700-01 7.330400-04 0.000000+00 0.000000+00
1121 8.086280-01 2.720000+01 0.382430-01 7.341300-04 0.000000+00 0.000000+00
1122 0.100320-01 2.722480+01 0.382100-01 7.338880-04 0.000000+00 0.000000+00
1123 0.242100-01 2.724870+01 0.382060-01 7.333400-04 0.000000+00 0.000000+00
1124 0.164050-01 2.727230+01 0.381870-01 7.320440-04 0.00000E+00 0.000000+00
1120 0.3815000-01 2.720620+01 0.381870-01 7.322010-04 0.000000+00 0.000000+00
1126 0.580600-01 2.7319000+01 0.382040-01 7.318030-04 0.000000+00 0.000000+00
1127 0.100320-01 2.734280+01 0.381700-01 7.316310-04 0.000000+00 0.000000+00
1128 0.105680-01 2.730770+01 0.381000-01 7.313020-04 0.00000E+00 0.000000+00
1120 0.110480-01 2.730130+01 0.381320-01 7.311120-04 0.000000+00 0.000000+00
1130 0.301710-01 2.741430+01 0.381200-01 7.304600-04 0.000000+00 0.000000+00
1131 0.331740-01 2.743800+01 0.381200-01 7.208340-04 0.000000+00 0.000000+00
1132 0.5079000-01 2.746100+01 0.381400-01 7.203560-04 0.000000+00 0.000000+00
1133 0.430030-01 2.748400+01 0.381450-01 7.287200-04 0.000000+00 0.000000+00
1134 0.172410-01 2.700800+01 0.381270-01 7.283100-04 0.000000+00 0.000000+00
1130 0.2900080-01 2.753230+01 0.381100-01 7.277200-04 0.000000+00 0.000000+00
1136 0.310100-01 2.705530+01 0.381030-01 7.271000-04 0.000000+00 0.000000+00
1137 0.312600-01 2.757820+01 0.301070-01 7.264840-04 0.000000+00 0.000000+00
1138 0.600080-01 2.7601000+01 0.381350-01 7.263840-04 0.000000+00 0.000000+00
1130 0.403070-01 2.762380+01 0.381420-01 7.207730-04 0.000000+00 0.000000+00
1140 8.008800-01 2.764680+01 0.381080-01 7.200140-04 0.000000+00 0.000000+00
1141 0.180030-01 2.767070+01 0.380010-01 7.204720-04 0.000000+00 0.000000+00
1142 0.575680-01 2.760350+01 0.381080-01 7.200370-04 0.000000+00 0.000000+00
1143 0.601280-01 2.771630+01 0.381330-01 7.248170-04 0.000000+00 0.000000+00
1144 0.847010-01 2.773030+01 0.381740-01 7.253340-04 0.000000+00 0.000000+00
1145 0.452750-01 2.776300+01 0.381800-01 7.247260-04 0.000000+00 0.000000+00
1146 0.200440-01 2.778600+01 0.381600-01 7.241700-04 0.000000+00 0.000000+00
1147 0.373240-01 2.781070+01 0.301600-01 7.235300-04 0.000000+00 0.000000+00
1148 0.130600-01 2.783450+01 0.301470-01 7.232250-04 0.000000+00 0.000000+00
1140 0.503480-01 2.785730+01 0.301630-01 7.227600-04 0.000000+00 0.000000+00
1150 0.308740-01 2.788020,01 0.381560-01 7.221670-04 0.000000+00 0.000050+00
1151 0.420300-01 2.700320+01 0.381600-01 7.215460-04 0.000000+00 0.000000+00
1152 0.087270-01 2.702780+01 0.381340-01 7.213720-04 0.000000+00 0.000050E+00
1153 0.442630-01 2.700170+01 0.381400-01 7.207600-04 0.000000+00 0.000000+00
1104 0.564800-01 2.707450+01 0.381550-01 7.203150-04 0.000000+00 0.000050+00
1108 0.507130-01 2.700730+01 0.281660-01 7.107730-04 0.000000+00 0.000000+00
1156 0.148700-01 2.802030+01 0.381460-01 7.104320-04 0.000000+00 0.000000+00
1157 0.408140-01 2.804420+01 0.381480-00 7.088120-04 0.000000+00 0.000000+00
1158 0.077240-01 2.806700+01 0.381740-00 7.086450-04 0.000000+00 0.000000+00
1100 0.047800-00 2.800080+01 0.381450-00 7.186030-04 0.000000+00 0.000000+00
1160 0.672580-01 2.811370+01 0.381700-01 7.184220-04 0.000000+00 0.000000+00
1161 0.715700-01 2.803750+01 0.381300-00 7.183810-04 0.000000+00 0.000000+00
1162 0.048670-01 2.810220+01 0.381700-00 7.183360-04 0.000000+00 0.000000+00
1163 0.363040-01 2.818600+01 0.381600-01 7.177100-04 0.000000+00 0.000000+00
1164 0.367870-01 2.820080+01 0.381500-01 7.171680-04 0.000000+00 0.000000+00
1160 0.487000-01 2.823370+01 0.381000-01 7.166080-04 0.8000000+00 0.000000+00
1166 0.280330-01 2.025730+01 0.3816000-01 7.160360-04 0.000000+00 0.O000000+00
1187 0.481020-01 2.828030+01 0.381600-01 7.104730-04 0.000000+00 0.000000+00
1100 0.406420-01 2.830320+01 0.381770-01 7.140150-04 0.000000+00 0.000000+00
1160 0.450000-01 2.832600+01 0.381830-01 7.143260-04 0.000000+00 0.000000+00
1170 8.000520-01 2.834080+01 0.381510-01 7.144650-04 0.000000+00 0.000000+00
1171 0.300120-01 2.037270+01 0.381400-01 7.130500-04 0.000000+00 0.000000+00
1172 0.251860-01 2.830650+01 0.381380-01 7.133320-04 0.000000+00 0.000000+00
1173 0.101100-01 2.842030+01 0.301210-01 7.120080-04 0.000000+00 0.000000+00
1174 9.423100-01 2.844320+01 0.380200-00 7.123000-04 0.000000+00 0.000000+00
1175 0.047550-01 2.846700+01 0.380060-01 7.022600-04 0.000000+00 0.000000+00
1170 0.664060-01 2.840000+01 0.300210-01 7.020700-04 0.000000+00 0.000000+00
1177 0.500230-01 2.851370+01 0.381360-01 7.016240-04 0.000000+00 0.000000+00
1178 0.470440-01 2.853750+01 0.381430-00 7.010580-04 0.000000+00 0.000000+00
1170 0.150410-01 2.856030+01 0.381240-03 7.107050-04 0.O000000+00 0.000000+00
1180 0.500630-01 2.858330+01 0.381420-00 7.103230-04 0.000000+00 0.000000+00
1181 0.034230-01 2.800700+01 0.381130-01 7.101300E-04 0.000000+00 0.000000+00
1182 0.160100-01 2.863080+01 0.380050-01 7.000560-04 0.000000+00 0.000000+00
1183 0.005480-01 2.805470+01 0.380670-01 7.0089000-04 0.000000+00 0.000000+00
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1184 9.471795-01 2.087855,01 9.30075E-01 7.093315-04 0.00000E+00 0.000005400

1185 9.600845-01 2.870135+01 9.380935-01 7.089785E-04 0.000005+00 0.000005+00
1186 9.569890-01 2.872435+01 9.38109E-01 7.080585E-04 0.OOOOOE+00 0.OOOOOE+000
1187 9.082985-01 2.874725+01 9.38884E-81 7.084055-04 0.000005+00 0.000005+00
1188 9.48080E-01 2.87710E+01 9.388935-01 7.078575-04 0.000005+00 0.0800005+00
1189 9.448835-01 2.879757+01 9.380985-01 7.072845-04 0.000005+00 0.00000E+.00
1190 9.180280-01 2.882035+01 9.38082E-01 7.009705-04 0.000005+00 0.000005+00
1193 9.340150-01 2.084233501 9.300795-01 7.002925-04 0.000005+00 0.000005+00
1192 9.03094E-01 2.88070E+01 9.381005-01 7.000245-04 0.000005+00 0.000005+00
1193 9.083855-01 2.099005+01 9.381205E-01 7.059885E-04 0.000005+00 0.000005+90
1194 9.390155-01 2.891275+01 9.381205-01 7.002905-04 0.000005+00 0.000000+00
1198 9.069105-01 2.093705E+01 9.381425-01 7.048815-04 0.000005+00 0.000005+00
1198 9.530495-01 2.090005E+01 9.381054-01 7.044015-04 0.000005+00 0.000000+00
1197 9.207051-01 2.099425+01 9.381405-01 7.039625-04 0.000005+00 0.000005+00
1198 9.309080-01 2.900725+01 9.381395-01 7.023745-04 0.000005+00 0.000005+00
1199 9.039185-01 2.903105.01 9.381105-01 7.033075-04 0.000005+00 0.000005.00
1200 9.397105-01 2.905205+01 9.381125-01 7.027815-04 0.000005+00 0.000005+00
1201 9.270055-01 2.907775+01 9.301035-01 7.022495-04 0.000005+00 0.000000+00
1202 9.201055-01 2.910055+01 9.380885-01 7.018235-04 0.000000+00 0.000005+00
1203 9.798705-01 2.912255+01 9.381235-01 7.021015-04 0.000005+00 0.000005+00

KENO0 MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OP THlE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME = 1.29025E-04 + OR - 1.25620E-07 GENERATOON TIME = 1.00056E-04 + OR - 1.07505E-07
MO BAR = 2.41912E+00 + OR - 3.78543E-06 AVERAGE FISSIOM GROUP = 2.46004E+01. + OR - 2.21850E-03

EMERGY(EV) OF TME AVERAGE LETMARGY CAUSIMG FISSIOM = 3.04781E-02 + OR - 6.68436E-05

MO. OF IMITIAL
GEMERATIOMS AVERAGE

SKIPPED K-EFFECTIVE DEVIATIOM

3 0.93813 + OR -0.00070

4 0.03010 + OR -0.00070

5 0.03813 + OR -0.00070

6 0.03811 + OR -0.00070

7 0.03810 + OR -0.00070

8 0.03811 t OR -0.00070

0 0.03800 + OR -0.00070

10 0.93811 t OR -0.00070

ii 0.03811 + OR -0.00070

12 0.03814 + OR - 0.00071

17 0.03810 + OR - 0.00071

22 0.03010 + OR - 0.00071

27 0.03812 + OR - 0.00071

32 0.03823 + OR - 0.00071

37 0.03820 + OR - 0.00071

42 0.93824 + OR - 0.00072

47 0.03827 + OR - 0.00072

02 0.93824 + OR - 0.00072

07 0.03810 + OR - 0.00072

02 0.93811 + OR - 0.00072

07 0.03011 + OR -0.00072

72 0.02807 + OR -0.00072

77 0.02810 + OR -0.00073

82 0.03807 + OR -0.00073

87 0.03810 * OR -0.00073

02 0.03810 + OR 0.00073

07 PER CEMT
COMFIDENCE INTERVAL

0.03743 TO 0.03884

0.03740 TO 0.03801

0.03743 TO 0.03883

0.03741 TO 0.03881

0.03740 TO 0.03881

0.03741 TO 0.03882

0.03730 TO 0.03870

0.03741 TO 0.03882

0.03741 TO 0.93882

0.02743 TO 0.03884

0.03746 TO 0.03887

0.03744 TO 0.03880

0.03741 TO 0.03883

0.03702 TO 0.03804

0.02740 TO 0.03801

0.03703 TO 0.03800

0.83700 TO 0.03800

0.03702 TO 0.03800

0.03740 TO 0.038900

0.03730 TO 0.03884

0.03730 TO 0.93883

0.03734 TO 0.03879

0.03737 TO 0.03883

0.03730 TO 0.03880

0.03737 TO 0.03883

0.93743 TO 0.03880

90 PER CENT
COMFIDENCE INTERVAL~

0.03072 TO 0.93004

0.03070 TO 0.03001

0.03072 TO 0.03003

0.03070 TO 0.03002

0.03070 TO 0.03001

0.03071 TO 0.03002

0.03000 TO 0.03040

0.03070 TO 0.03002

0.93070 TO 0.03002

0.03073 TO 0.03900

0.03070 TO 0.93908

0.03072 TO 0.03007

0.03070 TO 0.93904

0.93080 TO 0.03900

0.93077 TO 0.93903

0.93081 TO 0.93907

0.93083 TO 0.03970

0.93080 TO 0.93908

0.93073 TO 0.93902

0.93007 TO 0.93900

0.93000 TO 0.93900

0.93002 TO 0.93902

0.93000 TO 0.93900

0.93002 TO 0.93903

0.93004 TO 0.93900

0.93009 TO 0.93902

99 PER CEMT NMBOMER OF
COMFIDENCE INTERVAL MISTORIES

0.93003 TO 0.94024 1200000

0.93000 TO 0.04021 1109000

0.93002 TO 0.94024 1190000

0.93000 TO 0.94022 1107000

0.03099 TO 0.94022 1100000

0.83000 TO 0.94023 1195000

0.03097 TO 0.04020 1104000

0.93000 TO 0.94023

0.03000 TO 0.94023

0.93002 TO 0.04020

0.03004 TO 0.94020

0.03002 TO 0.94028

0.93599 TO 0.94020

0.03009 TO 0.94030

0.936000 TO 0.04034

0.93010 TO 0.94030

0.03011 TO 0.94042

0.93008 TO 0.84040

0.93001 TO 0.94034

0.03090 TO 0.84028

0.93094 TO 0.94020

0.93089 TO 0.04024

0.93502 TO 0.04028

0.93089 TO 0.04020

0.93091 TO 0.94030

0.93090 TO 0.94030

1193000

1192000

1191000

1100000

1181000

1170000

1171000

1100000

1101000

1100000

1101000

1140000

1141000

1130000

1331000

1320000

1121000

1110000

1i11000

0
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0NO. OF INITIAL
GENERATIONS

SKIPPED

97

102

107

112

117

122

127

132

137

142

147

182

157

182

167

AVERAGE
K-EFFECTIVE

0.93814

0.93818

0.93 817

0.92822

0.03817

0.93811

0.92810

0.82812

0.93817

0.92818

0.93820

0.92821

0.82817

0.93819

8.93811

+ OR

+ 00

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

87 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00074 0.83748 TO 0.03887

- 8.00074 0.93744 TO 0.93892

- 0.00074 0.03743 TO 0.93891

- 0.00074 0.93749 TO 0.93897

- 0.00074 0.93743 TO 0.93891

- 0.00874 0.93730 TO 8.93880

- 0.00070 0.93740 TO 0.93889

-0.80707 0.93737 TO 8.93887

-0.00070 8.93742 TO 8.92892

-0.00078 8.93742 TO 0.92803

-0.08078 0.93744 TO 0.93898

-0.080707 0.93748 TO 0.93897

-0.00070 0.93741 TO 0.93893

-0.08077 0.93742 TO 0.93898

-0.08077 0.93734 TO 0.93888

90 FEE CENT
CONFIDENCE INTERVAL

0.93807 TO 0.93901

0.93070 TO 0.93900

0.93008 TO 0.93900

0.93079 TO 0.93971

0.93009 TO 0.93900

0.83802 TO 0.939600

0.93000 TO 0.93984

0.93002 TO 0.93902

0.93807 TO 0.93908

0.93807 TO 0.93988

0.93088 TO 0.93971

0.93809 TO 0.93973

0.93089 TO 0.93970

0.93000 TO 0.93972

0.93008 TO 9.93980

9.93008 TO 0.93900

0.93048 TO 0.93907

0.93044 TO 0.93954

9.93039 TO 0.939500

9.93835 TO 0.93947

0.93000 TO 0.93901

9.93847 TO 0.93909

0.93042 TO 0.93900

0.93032 TO 0.93944

0.93030 TO 0.93044

0.93820 TO 0.93940

0.93020 TO 0.93940

99 PER CENT
CONFIDENCE INTERVAL

0.93593 TO 0.94034

0.93597 TO 0.94039

0.93590 TO 0.94038

0.93001 TO 0.94045

0.92594 TO 0.84040

0.93588 TO 0.94034

0.93091 TO 0.94939

9.93087 TO 0.94037

0.83592 TO 0.94043

0.93090 TO 9.94044

0.92892 TO 0.94047

0.93093 TO 0.94049

0.93588 TO 0.94040

0.93588 TO 0.94049

0.93881 TO 0.94042

0.93080 TO 0.94043

0.93071 TO 0.94034

0.92007 TO 0.94031

0.93001 TO 0.94028

0.93007 TO 0.94020

0.93072 TO 0.94039

0.93070 TO 0.94038

0.93004 TO 0.94033

0.93084 TO 0.04022

0.93882 TO 0.94022

0.93847 TO 0.94019

0.93047 TO 0.94019

NUNBER OF
HISTORIES

1100000

1101000

1098000

1091000

1080000

1081000

1070000

1071000

1000000

1001000

1000000

1001000

1040000

1041000

1030000

1031000

1020000

10210800

1010000

1011000

1000000

1001000

990000

991000

980000

981000

070000

172 0.93812 + OR -0.00077 0.93730 TO 0.93889

177 0.93802 + OR- 0.00077 0.93720 TO 0.93879

182 0.93799 + OR -0.00077 0.93722 TO 0.93870

187

192

197

202

207

212

217

222

227

0.93790

0.93791

0.93806

0.93803

0.93799

0.93788

0.93787

0.93783

0.93783

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

0.00078

0.00078

0.00078

0.00078

0.00078

0.800078

0.00078

0.00079

0.00079

0.93717 TO 0.93872

0.93713 TO 0.93809

0.93728 TO 0.93883

0.93720 TO 0.93881

0.93720 TO 0.93877

0.93710 TO 0.93800

0.93708 TO 0.93808

0.93704 TO 0.93882

0.93700 TO 0.92802
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NO. OF INITIAL
GENERATIONS

SKIPPED

232

237

242

247

2S2

257

262

287

272

277

262

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

6.93769

0.93708

0.93764

0.93769

0.93768

0.93771

0.93770

9.93768

0.93773

0.93769

0.93768

0.93769

0.93774

0.93782

0.93783

0.93780

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-

+ 06

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.00079 0.83707 TO 6.93869

9.00079 0.93707 TO 0.93864

0.00079 0.93698 TO 6.93806

0 .00978 0.93697 TO 8.93800

0.00979 0.93698 TO 8.93856

0.00079 0.93693 TO 8.93852

0.00980 0.93691 TO 0.93851

0.00080 0.93696 TO 0.93896

0.00980 0.93691 TO 0.93802

0.00980 9.93697 TO 8.93858

0.00981 9.93689 TO 0.93850

0.00081 0.93678 TO 0.93839

0.00081 0.93683 TO 0.93844

0.00081 8.93688 TO 0.93848

0.00081 0.93687 TO 9.93849

0.00082 0.93689 TO 0.93853

0.00082 8.93688 TO 0.93852

0.00082 0.93688 TO 0.93851

-0.00083 8.93891 TO 0.93856

-0.00083 0.93087 TO 0.93802

-0.90083 6.93885 TO 0.93851

-0.90083 0.93686 TO 0.93852

0 .09084 0.93691 TO 0.93858

0.00084 0.93698 TO 0.93065

0.00084 0.93699 TO 0.93867

*0.00089 0.93700 TO 0.93070

*0.00085 0.93092 TO 0.93862

95 FEE CENT 99 FEE CENT
CONFIDENCE INTERVAL 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 0.93930

0.93614 TO 0.93930

0.93012 TO 0.93930

0.93016 TO 0.93935

0.93611 TO 0.93932

0.93617 TO 0.93938

0.93608 TO 0.93931

0.93597 TO 0.93920

0.93092 TO 0.93925

9.93697 TO 0.93930

9.93606 TO 0.93931

9.93608 TO 0.93934

9.93696 TO 0.93933

0.93604 TO 0.93933

0.93008 TO 0.93938

0.93604 TO 0.93930

0.93602 TO 0.93924

0.93603 TO 0.93939

0.93607 TO 0.93940

0.93614 TO 0.93949

0.93614 TO 0.93952

0.93615 TO 0.93954

0.93607 TO 0.93947

9.93550 TO 0.94022

0.93049 TO 0.94022

0.93041 TO 0.94013

0.93039 TO 0.94013

0.93939 TO 0.94014

0.93935 TO 0.94011

0.93932 TO 0.94019

0.93530 TO 0.94015

0.93531 TO 0.94012

0.93537 TO 0.94019

0.93528 TO 9.94011

0.93506 TO 9.94001

0.93522 TO 9.94005

0.93526 TO 0.94911

0.93029 TO 0.94912

0.93526 TO 0.949010

0.93520 TO 0.94015

0.93822 TO 0.94018

0.93926 TO 0.94021

0.93022 TO 0.94017

0.93009 TO 0.94016

9.93029 TO 0.94019

9.93023 TO 0.94025

0.93530 TO 0.94033

0.93530 TO 0.94036

0.93531 TO 0.94039

0.93022 TO 0.94032

NUMBRER OF
HISTORIES

971000

966009

901000

906000

900000

948000

941000

936000

931000

926000

921000

916000

911000

906000

901000

896000

991000

886000

881000

870000

871000

866090

861000

850000

851000

840000

841000
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NO. OF INITIAL
GENERATIONS

EKIPPED

367

372

377

382

387

392

397

402

407

412

417

422

427

432

437

442

447

452

457

462

487

472

477

482

487

492

497

AVERAGE
K-EFFECTIVE DEVIATION

0.93778 + OR -0.00085

0.93770 + OR -0.00086

0.93781 + OR -0.00086

0.93788 + OR -0.00086

0.93788 + OR -0.00087

0.93793 + OR- 0.80087

0.93783 + OR -0.00087

0.93782 + OR -0.00087

0.93788 + OR -0.00088

0.93789 + OR - 0.000888

0.93784 + OR - 0.000888

0.93702 + OR - 8.00088

0.83776 + OR - 8.00089

0.93780 + OR - 8.00089

0.93762 + OR - 0.00089

0.03787 + OR - 8.00000

0.03780 + OR - 8.00090

0.93759 + OR - 0.00090

0.93778 + OR -0.00090

8.93784 + OR- 0.80090

0.93705 + OR- 0.00090

.093796 + OR -0.00091

.093800 + OR -0.00092

0.93809 + OR -0.08091

0.93881 + OR -0.00092

0.93708 + OR -0.00892

0.93787 + OR - 0.00092

87 FEE CENT
CONFIDENCE INTERVAL

0.93802 TO 0.93863

0.03884 TO 8093800

8.93690 TO 8.93867

0.93702 TO 0.93870

0.93702 TO 0.93870

8.93706 TO 0.03880

8.93898 TO 0.93870

8.93894 TO 0.93869

8093708 TO 0.93875

0.93701 TO 0.03877

0.03690 TO 0.93872

8093704 TO 0.93881

0.93687 TO 0.03888

8.93677 TO 0.93854

8.93873 TO 0.93801

0.93888 TO 0.93847

0.93875 TO 0.938855

0.93889 TO 8.93849

8093888 TO 0.93868

0.93093 TO 0.93874

0.93705 TO 0.93888

0.93785 TO 8.93887

0.93789 TO 8.93891

0.93718 TO 0.93901

0.93709 TO 0.93892

0.93877 TO 0.93898

0.93895 TO 0.93879

95 FEE CENT
CONFIDENCE INTERVAL

8.93807 TO 8.93848

0.93598 TO 8.93941

0.93889 TO 0.93953

0.93818 TO 0.93981

0.93819 TO 0.93982

0.938619 TO 0.93967

0.93889 TO 0.939588

0.93887 TO 0.93988

0.93812 TO 0.93983

0.93813 TO 0.93985

0.93807 TO 0.93980

0.93815 TO 0.93989

0.93599 TO 0.93953

0.93588 TO 0.93943

0.93884 TO 0.93940

0.93578 TO 0.93938

0.93588 TO 0.93945

0.93578 TO 0.93939

0.93597 TO 0.93908

0.93803 TO 0.93984

0.93815 TO 0.93978

0.93814 TO 0.93978

0.93818 TO 0.93982

0.93827 TO 0.93992

0.93818 TO 8.93984

8.93815 TO 0.93982

0.93803 TO 0.93970

09 FEE CENT NUMNBER OF
CONFIDSENCE INTERVAL HISTORIES

0.93522 TO 0.94034 8388000

8.93013 TO 0.94027 831888

0.93023 TO 0.94839 828888

0.03030 TO 0.94047 8210800

8.93029 TO 0.94048 818800

8.93032 TO 0.948054 801088

0.83021 TO 0.94804 808088

0.93520 TO 0.94044 801000

0.93524 TO 0.94051 798800

0.93025 TO 8.948053 791888

0.93019 TO 8.94048 7888080

0.93527 TO 0.940508 7818000

0.93010 TO 0.94042 778000

0.93499 TO 0.94031 771000

0.93495 TO 0.94038 788800

0.93489 TO 0.94028

0.93498 TO 0.94030

0.03488 TO 0.94029

0.93007 TO 0.94048

0.93513 TO 0.94050

8.93024 TO 0.94087

8.93024 TO 0.94088

0.93027 TO 0.94073

0.93038 TO 0.94003

0.93028 TO 0.94075

8.93024 TO 9.94073

8.93011 TO 0.94083

781000

708000

751000

748000

741000

738000

731000

728000

721000

718000

711000

788000
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NO. OF INITIAL
GENERATIONS

SKIPPED

502

507

512

517

522

AVERAGE
K-EFFECTIVE

87 PER CENT 98 PER CENT 90 PER CENT
DEVIATION CONFIDENCE INTERVAL CONFIDENCE INTERVAL CONFIDENCE INTERVAL

0.93787

0.93789

0.93795

0.93796

0.93794

+ OR -

+ OR -

+ OR -

+ OR -

+ OR -

0 .00092

0. 00093

0.080093

0.00094

0.080094

0.93695 TO 0.93880

0.93896 TO .0.3882

0.93702 TO 8.93888

0.93702 TO 0.03889

0.93700 TO 0.93889

527 8093801 + OR - 0.800094 0.93707 TO 0.93898

832 0.93808 + OR - 0.00098 0.93713 TO 0.03902

537 0.93812 +OR - 0.00095 0.93717 TO 0.03008

542 0.93816 + OR - 0.00898 0.93720 TO 0.93912

547

352

057

582

087

572

577

882

587

502

597

882

887

812

817

622

827

832

0. 93799

0.93885

0.93834

0.03795

8.93808

80.3800

8.93800

8.93799

0.03795

0.93791

0.93779

0.93779

0.93773

0.93783

0.03787

0.93761

0.93782

0. 93 749

+ OR -

+ OR -

+ OR -

+ OR -

+ OR -

+OR -

+OR-

+OR-

+ OR-

+ OR-

+ OR-

+ OR-

+ OR-

+OR-

+ OR-

+ OR-

+ OR-

+ OR-

0.00098

0 .050097

0.00007

0.00097

0.00098

0.88098

0.83098

0.088099

0.088099

0.00100

0.008099

0. 00000

0. 00100

8.00108

S0.00101

0 .00101

0.00181

0.00101

0.03783 TO 0.93895

8.93739 TO 0.93902

8.93707 TO .093001

0.93608 TO 8093802

0.83708 TO 8.93804

0.93702 TO 8.93898

0.03702 TO 0.93899

0.03700 TO 0.93808

0.93806 TO 0.93895

0.03802 TO 0.93891

0.03870 TO 0.03878

0.93879 TO 0.03878

0.93873 TO 0.03872

8.93883 TO 0.03883

8093887 TO 0.938688

8.93661 TO 0.93862

8.93860 TO 0.93883

0.93847 TO 8.938500

0.93883 TO 80.3072

0.93884 TO 0.93975

0.93808 TO 0.03981

0.93808 TO 0.03983

0.93606 TO 0.93083

8.93812 TO 0.93990

8.93818 TO 0.93997

8093622 TO 0.94S03

8093824 TO 0.94087

0.93607 TO 0.93991

0.93812 TO 0.93999

0.93889 TO 8.93008

0.03880 TO 0.93908

0.93610 TO 0.94002

0.03603 TO 0.93907

0.03684 TO 0.03997

0.93881 TO 0.03907

0.93597 TO 0.93994

0.93502 TO 0.93990

0.93588 TO 0.03977

0.93588 TO 0.93977

0.93573 TO 0.93972

0.93563 TO 0.93963

0.93566 TO 0.93969

0.93580 TO 0.03963

8.93559 TO 0.93964

8.93546 TO 8.93902

0.93518 TO 0.94065

8093511 TO 0.04088

0.93515 TO 0.94073

0.93015 TO 0.94077

0.93511 TO 0.94077

0.93518 TO 0.94085

0.93823 TO 0.94092

0.93528 TO 0.94098

0.93529 TO 0.94103

0.03511 TO 8.94087

8.93515 TO 8.84095

8.93512 TO 8094805

.093583 TO 8094887

0.93512 TO 0.94099

0.93505 TO 0.94095

0.93505 TO 0.04098

0.93002 TO 0.94095

0.93498 TO 0.04093

0.93492 TO 0.94090

0.93481 TO 0.94077

0.93481 TO 0.94078

0.93474 TO 0.94072

0.93462 TO 0.94083

0.93465 TO 0.94070

0.93459 TO 0.94064

8.93458 TO 0.94066

8.93444 TO 0.94053

NUMB8ER OF
HISTORIES

7958000

696080

691000

88860800

6810800

676008

671008

666008

861008

688000

651000

646000

641000

836000

631080

626000

621000

616000

611080

8080800

681000

596080

591000

5869000

581000

5768000

571800
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NAC-LWT Cask SAR
Revision 44

August 2015

NO. OF INITIAL
GENERATIONS

SKIPPED

627

642

647

662

657

662

667

672

677

682

687

AVERAGE
K- EFFECTIVE

0.93742

0.93724

0.93724

0.92726

0.93729

6.93725

6.63728

6.93721

6.93716

0.93696

0.93664

E DEVIATION
67 PER CENT 98 PER CENT

CONFIDENCE INTERVAL CONFIDENCE INTERVAL

0.93641 TO 9.93644 6.93539 TO 0.93946

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.97438 TO 6.94047 666600+ OR - 0.00102

+ OR - 0.00102

+ OR - 0.60102

+ OR - 0.60102

+ OR - 0.00104

+ OR - 0.00104

+ OR - 0.00165

+ OR - 0.001066

+ OR - 0.00166

+ OR - 0.00167

+ OR - 6.00167

6.93622 TO 0.93826

6.93622 TO 6.93827

6.93626 TO 6.93032

0.93629 TO 6.93833

9.93621 TO 9.93829

0.93623 TO 9.93633

0.93615 TO 9.93626

0.93604 TO 9.93617

0.93069 TO 0.93693

0.93677 TO 0.93792

6.92686 TO 6.93796

6.93092 TO 0.93808

692 9.93688 + OR - 0.00108

697 0.93700 * OR - 0.69108

763 0.93694 + OR - 6.09109 0.92089 TO 6.93662

707 0.93763 + OR - 0.09199 0.93093 TO 0.93612

0.93521 TO 0.93927

0.93019 TO 6.93929

0.93623 TO 0.93935

0.93922 TO 0.93936

0.93617 TO 0.93933

0.93518 TO 0.93938

0.93509 TO 6.93932

0.93498 TO 0.93923

0.93482 TO 0.93910

6.93470 TO 0.93899

6.93472 TO 0.93904

0.92483 TO 0.93916

0.93477 TO 6.93911

0.93464 TO 6.93921

0.93466 TO 6.939066

0.93476 TO 6.93918

0.93496 TO 0.93935

0.93487 TO 0.93033

60.3463 TO 0.93912

0.93468 TO 0.93916

0.93466 TO 0.93912

0.93464 TO 6.93914

0.93436 TO 6.93806

0.93442 TO 6.93907

0.93432 TO 0.93961

0.93397 TO 0.93866

0.93419 TO 6.94628

0.02417 TO 0.94632

6.93420 TO 0.94603

0.93418 TO 0.94640

0.93413 TO 0.94027

0.93413 TO 0.94043

0.03403 TO 6.94036

0.92301 TO 6.94036

6029375 TO 0.64617

0.92362 TO 0.94066

0.93364 TO 0.94612

0.93370 TO 0.94624

0.93368 TO 0.94626

0.93376 TO 6.94031

0.023056 TO 6.94016

0.92365 TO 0.94028

6.92379 TO 6.94046

6.93376 TO 6.94644

6093351 TO 6.94024

6.93340 TO 0.94023

6.93342 TO 0.94626

0.93339 TO 0.94020

0.93321 TO 0.94013

0.93325 TO 0.94024

0.93215 TO 0.94018

0.03200 TO 6.93984

561600

506006

551000

546000

641000

0260600

0310600

626600

5216000

516006

511006

5066006

601000

496060

4910600

486000

4816000

4766060

4716000

4666000

4610600

466060

461060

4460600

4410600

436000

712

717

722

727

732

737

742

747

752

757

762

767

0.93686

0.93697

0.93712

0.93716

0.03688

0.93664

0.93684

0.93684

6093667

0.93674

60.93666

60.3632

+ OR - 0.00110

+ OR - 0.00116

+ OR - 0.00111

+ OR - 0.06112

+ OR - 0.00112

+ OR - 0.06113

+ OR - 0.06114

+ OR - 0.66115

+ OR - 0.66116

+ OR - 0.00116

+ OR - 6.00117

+ OR - 6.00117

0.93676 TO 0.93796

0.93586 TO 0.93867

0.93661 TO 0.93824

0.93598 TO 0.93821

0.93675 TO 0.03800

0.93671 TO 0.93797

0.93970 TO 0.93798

0.93669 TO 0.93799

0.93062 TO 0.93762

0.93058 TO 0.93791

6.93649 TO 6.93764

0.93616 TO 0.93749

0
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NAC-LWT Cask SAR August 2015
Revision 44

NO. OF INITIAL
GENERATIONS

SKIPPED

772

777

782

787

792

797

802

807

812

817

822

827

832

837

842

847

882

887

882

887

872

877

882

887

892

897

902

AVERAGE
K- EFFECTIVE

0.93837 + OR

0.83842 + OR

0.93838 + OR

0.93028 + OE

0.93820 + GE

0.93818 * OR

0.93817 + OR

0.93837 + OR

0.93881 + OR

0.93891 + OR

0.93848 + OR

0.93849 + OR

0.93839 + OR

0.93818 + OR

0.93819 + OR

0.92831 + OR

0.93830 + OR

0.93833 + OR

0.93825 + OR

0.93848 + OR

0.93825 + OR

0.93823 + OR

0.93848 + OR

9.93889 + OR

0.93898 + OE

9.93888 + OR

0.93083 + OR

DEVIATION

- 0.80118

-0.00119

-0.00119

-0.00120

-0.00121

-0.00122

-0.00123

-0.00124

-0.00120

-0.08126

-0.00127

-0.08129

-0.00130

- 0.00130

- 0.08130

- 0.00132

- 0.00133

- 0.00133

- 0.00135

- 0.00136

- 0.00137

- 0.00130

- 0.00139

- 0.00139

- 0.00140

- 0.00142

- 0.00143

87 PER CENT
CONFIDENCE INTERVAL

0.93010 TO 0.93700

0.03523 TO 0.03780

0.93010 TO 0.03707

8093500 TO 0.03739

0.93499 TO 0.93741

0.03408 TO 8093739

0.93404 TO 0.03740

0.03013 TO 0.93781

0.93528 TO 0.03778

0.93020 TO 0.93778

0.93020 TO 0.93778

0.93020 TO 0.03770

0.93009 TO 0.03770

0.93489 TO 0.93748

0.93480 TO 0.93749

0.93409 TO 0.03782

0.93003 TO 0.93709

0.93499 TO 0.93780

0.93491 TO 0.93780

0.93512 TO 0.93784

0.93488 TO 0.93781

0.03488 TO 0.93761

0.935008 TO 0.93785

0.93031 TO 0.03008

0.03010 TO 0.93708

0.03020 TO 0.93810

0.93539 TO 0.93828

95 PER CENT
CONFIDENCE INTERVAL

0.93401 TO 0.93873

0.03404 TO 0.03879

0.93408 TO 0.03878

0.93381 TO 0.03800

0.93378 TO 0.93881

0.03374 TO 0.93881

0.93372 TO 0.93802

0.03300 TO 0.93885

0.03401 TO

0.03309 TO

0.93393 TO

0.03391 TO

0.93370 TO

0.93359 TO

0.03308 TO

0.93387 TO

0.03370 TO

0.03300 TO

0.93308 TO

0.03370 TO

0.03351 TO

0.03340 TO

0.03387 TO

0.93392 TO

0.93378 TO

0.93384 TO

0.03398 TO

0.93001

0.93902

0.03003

0.93908

0.939800

8093878

0.93870

0.93804

0.93902

0.03890

0.03095

0.93921

0.03808

0.93800

0.93024

0.93047

8.93038

0.93002

0.03000

09 PER CENT
CONFIDENCE INTERVAL

0.03383 TO 0.03990

0.93208 TO 0.03097

0.03201 TO 0.03990

0.93281 TO 0.03970

0.03207 TO 0.03982

0.93202 TO 0.03983

0.93240 TO 0.03005

0.93200 TO 0.04008

0.93278 TO 0.04028

0.93273 TO 0.04020

0.93280 TO 0.04030

0.93283 TO 0.04030

0.93240 TO 0.04030

0.93230 TO 0.94007

0.93228 TO 0.04010

0.93235 TO 0.04028

0.93237 TO 0.04030

0.93233 TO 0.04032

0.93221 TO 0.94030

0.93239 TO 0.04057

0.93215 TO 0.94035

0.03210 TO 0.94037

0.93220 TO 0.94083

0.03254 TO 0.04005

0.93238 TO 0.04070

0.93342 TO 0.04093

0.93253 TO 0.04112

NUMBER OF
NISTORIES

430000

420000

421000

410000

411000

400000

401000

300000

391000

300000

301000

370000

371000

308000

3010800

3508080

301000

340000

3415000

338000

331000

320000

321000

318000

313000

308000

301000

0
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NAC-LWT Cask SAR
Revision 44

August 2015

NO. OF INITIAL
GENERATIONS

SKIPPED

907

912

917

922

927

932

937

942

947

992

957

962

967

972

977

982

9987

992

997

S1003

1967

3131

1917

1923

1927

1933

1927

AVERAGE
K-EFFECTIVE

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

95 PER CENT 99 PER CENT NURSER OF
CONFIDENCE INTERVAL CONFIDENCE INTERVAL NISTORIES

0.93676

0.93674

9.93690

9.93685

9.93685

9.93697

0.93696

9.93636

0.93636

0.93634

6.93619

0.93616

0.93619

0.93618

9.93636

9.93613

8.93638

0.93631

0.93597

0.93998

0.93075

0.93918

0.93014

0.93569

0.93618

0.93561

0.93630

+ 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 -

+ OR -

0.00149

0.00147

6.00149

0.00051

9.00151

0. 00193

9.00153

0. 00153

0.00106

0.00108

0 .00160

0.06163

0 .00164

0.00167

0.06168

0.00170

0.00173

0 .00174

0 .09176

0.00199

0.06193

0 .00186

0.00199

0.00193

0 .00195

0.00196

0.00198

0.93034 TO 0.938233

0.93027 TO 0.93631

0.93931 TO 0.93382

0.83034 TO 0.93836

9.93034 TO 0.93937

0.935009 TO 0.93899

0.93903 TO 0.93009

0.93483 TO 0.93709

0.93481 TO 0.93792

0.93456 TO 0.93772

0.93449 TO 0.93770

0.93453 TO 0.93779

0.93455 TO 0.93703

0.93401 TO 0.93785

0.93468 TO 0.93804

0.93442 TO 0.93783

0.93497 TO 9.93800

0.93447 TO 0.93799

0.93431 TO 0.93773

0.93418 TO 0.93778

0.93393 TO 0.93798

0.93333 TO 0.93704

0.93324 TO 0.93703

0.93373 TO 0.93708

0.93433 TO 0.93814

0.93365 TO 0.93706

0.93432 TO 0.93818

0.93389 TO 0.93960

0.93301 TO 0.93907

0.93303 TO 0.93977

0.93383 TO 0.93907

0.93303 TO 0.939688

0.93353 TO 9.93961

0.93349 TO 0.93963

0.93339 TO 0.93943

0.93329 TO 0.93946

0.93399 TO 0.93931

0.93389 TO 0.93930

0.93390 TO 0.93942

0.93291 TO 0.93947

0.93284 TO 0.93903

0.93300 TO 0.93973

0.93371 TO 0.93903

0.93305 TO 0.93972

9.93273 TO 0.93969

0.93245 TO 0.93949

0.932338 TO 0.93958

0.93309 TO 0.93941

0.93147 TO 0.93809

0.93139 TO 0.93893

9.93178 TO 9.93901

0.93238 TO 0.94009

0.93170 TO 9.935952

0.93224 TO 0.94016

0.93244 TO 0.94113

0.93234 TO 0.94114

9.93234 TO 0.94126

0.93231 TO 0.94138

0.83231 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 0.94059

0.93120 TO 0.94091

0.93127 TO 0.94100

0.93127 TO 0.94111

0.93117 TO 0.94120

0.93132 TO 9.94141

9.93191 TO 9.94123

9.93113 TO 9.94144

9.93098 TO 0.94144

9.93070 TO 0.94125

0.93958 TO 0.94138

0.93026 TO 0.94124

0.92962 TO 0.94079

0.92949 TO 0.94002

0.92980 TO 0.94140

0.93033 TO 0.94204

0.92974 TO 0.94148

0.93026 TO 0.94214

396000

291000

386000

381000

276000

271090

266000

261000

256000

2019000

246000

241000

236000

231000

226000

221000

216000

211000

206000

201090

1966000

191600

186600

181000

176090

171000

166000
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NAC-LWT Cask SAR August 2015
Revision 44

NO. OF INITIAL
GENERATIONS

SKIPPEG

1042

1047

1052

1057

1002

1007

1072

1077

1002

1087

1092

1097

1102

1107

1112

1117

1122

1127

1132

1137

1142

1147

1152

1157

1102

1107

1172

AVERAGE 07 PER CENT 00 PER CENT 99 PER CENT NUNBER OP
K-EFFECTIVE DEVIATION CONFIOENCE INTERVAL CONFTDENCE INTERVAL CONFIGENCE INTERVAL NISTORIES

0.93585 + OR -0.00200 0.93384 TO 0.93780 0.93183 TO 0.93987 0.92982 TO 0.94187 101000

0.91083 + ONR 0.00100 0.93398 TO 0.03779 0.03103 TO 0.03073 0.92998 TO 0.94108 1060000

0.93012 + OR -0.90197 0.03435 TO 0.93029 0.93239 TO 0.94020 0.93042 TO 0.94223 191000

0.98010 + OR -0.90190 0.93419 TO 9.93080 0.93220 TO 0.94000 0.93025 TO 0.94195 1460000

0.93080 + OR -0.00109 0.93307 TO 0.03700 0.93188 TO 0.93901 0.92909 TO 0.94104 141000

9093592 + OR -0.09197 0.93395 TO 0.03779 0.93188 TO 0.93970 0.92991 TO 0.94173 1330000

9.93021 + OR -0.00201 0.03421 TO 0.93822 0.93220 TO 9.94022 0.93020 TO 0.94223 1318000

0.91022 + OR -0.00207 0.93415 TO 0.93830 0.93208 TO 9.94937 0.93000 TO 0.94240 1260000

0.93001 + OR -0.00214 0.93447 TO 0.93870 0.93234 TO 0.94099 0.93020 TO 0.94302 121000

0.93703 + OR- 0.00220 0.93484 TO 8093923 0.93204 TO 0.94143 0.93044 TO 0.94303 110000

0.93793 + OR -0.90221 0.93502 TO 0.94994 0.93341 TO 0.94220 0.93120 TO 0.94440 1118000

0.93708 + OR -0.90224 0.93044 TO 0.93992 0.93319 TO 0.94210 0.93095 TO 0.94440 1060000

0.03704 + OR - 0.00220 0.03483 TO 0.93924 0.93203 TO 0.94144 0.93043 TO 0.94304 101000

0.93074 + OR - 0.00229 0.93440 TO 0.03903 0.93210 TO 0.94132 0.92987 TO 0.94301 960000

0.93002 + OR - 0.00220 0.93450 TO 0.93909 0.93229 TO 0.94130 0.93003 TO 0.94302 91000

0.93095 + OR - 0.00233 0.93402 TO 0.03920 0.93220 TO 0.94101 0.92905 TO 0.04305 860000

0.93079 + OR - 0.00233 0.93440 TO 0.93913 0.93213 TO 0.04140 0.92980 TO 0.94379 81000

0.93728 + OR - 0.00242 0.03480 TO 0.93971 0.03243 TO 0.94213 0.03001 TO 0.94450 760000

0.93704 + OR - 0.00203 0.93531 TO 0.94037 0.93279 TO 0.94290 0.93020 TO 0.94043 71000

0.93839 + OR - 0.00200 0.93070 TO 0.94108 0.93300 TO 0.94370 0.03031 TO 0.94047 060000

0.93839 + OR - 0.00270 0.93904 TO 0.94110 0.93208 TO 0.94391 0.93012 TO 0.94087 01000

0.93710 + OR -0.00283 0.93430 TO 0.94002 0.93103 TO 0.94200 0.02070 TO 0.94008 060000

0.93700 + OR -0.00200 0.93487 TO 0.04000 0.93108 TO 0.04300 0.02009 TO 0.04004 01000

0.93740 + OR -0.00324 0.93424 TO 0.94072 0.93100 TO 0.94390 0.92770 TO 0.94720 460000

0.93070 + OR -0.00318 0.93300 TO 0.93990 0.93041 TO 0.94315 0.92723 TO 0.94033 41000

0.93004 + OR -0.00308 0.03300 TO 0.94022 0.92047 TO 0.94301 0.92009 TO 0.94730 360000

0.93750 + OR -0.00394 0.03302 TO 0.94151 0.92908 TO 0.94040 0.92073 TO 0.94939 31000

0
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NAC-LWT Cask SAR
Revision 44

August 2015

NO. OF INITIAL
GENERATIONS

SKIPPED

1177

1182

1187

1192

1197

AVERAGE
K- EFFECTIVE DEVIATION

0.93754 + OR - 0.00427

0.93970 + OR - 0.00467

0.94097 + OR - 0.00508

0.94008 + OR - 0.00679

0.93471 + OR - 0.01046

87 PER CENT
CONFIDENCE INTERVAL

0.93327 TO 0.94181

0.93503 TO 0.94437

0.93989 TO 0.94608

0.93379 TO 0.94737

0.92426 TO 0.94017

00 FEE CENT
CONFIDENCE INTERVAL

0.92900 TO 0.94608

0.93036 TO 0.94903

0.93080 TO 0.95114

0092099 TO 0.95417

0.91380 TO 0.95562

99 PER CENT
CONFIDENCE INTERVAL

0.92473 TO 0.90030

0.92089 TO 0.00370

0.92072 TO 0.90823

0.92020 TO 0.98098

0.90334 TO 0.96808

NUMBSER OF
NISTORIES

28000

21000

16000

11000

8000

NAC International 6.6.8-154



NAO-LWT Cask SAR
Revision 44

August 2015

PLOT OP AVERAGE K-EFFECTIVE BY GENERATION RON.
THE LINE REPRESENTS R-EPP = 0.9381 + OR - 0.0007 WHICH OCCURS POR 1203 GENERATIONS RON.
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.9381 + OR - 0.0007 WNICN OCCURS FOR 4 GENERATIONS SKIPPED.
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I I
I * I
I I
I I
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I
I I
I
I I
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890 + I *

I * I
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I * I

885 + I *
I * I
I * I
I * I
I * II

900 + I *

I I I
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I * I
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I * I
I *
I I
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GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0001 1.16021E-04 2.7239

2 0.0006 5.37105E-04 0.8501

3 0.0007 6.36084E-04 0.7171

4 0.0004 3.65024E-04 0.9450

5 0.0000 4.85982E-04 0.7449

6 0.6007 6.37578E-04 0.0699

7 0.6007 6.46534E-04 0.6280

8 0.0007 6.55531E-04 0.9764

9 0.6010 8.927798-04 1.2147

10 0.0021 l.93895E-03 1.1809

11 0.0045 4.25875E-03 1.0400

12 0.0060 6.08684E-03 1.0029

13 0.0065 6.06546E-03 1.0763

14 0.0009 5.39501E-03 1.05000

10 0.0011 1.02704E-03 1.8212

16 0.0007 6.78870E-04 2.4908

17 0.0011 1.05328E-03 2.8411

18 0.0010 1.50301E-03 2.6403

10 0.0019 1.78180E-03 2.2783

20 0.0085 7.961353-03 1.1060

21 0.0048 4.51121E-03 1.6031

22 0.0111 1.22697E-02 1.0000

23 0.0700 7.09406E-02 8.3701

24 0.2210 2.07785E-01 6.2114

20 6.2109 2.06269E-01 0.2117

26 0.3010 2.82848E-01 0.1840

27 0.1162 1.10886E-01 0.1190

SYSTEM TOTAL = 9.38133E-01 0.6749

ELAPSED TIME 29.12017 MINUTES

RANDOM NUMBER= 35D444261C0D

ABSORPTIONS PERCENT
DEVIATION

1.28235E-03 0.8008

2.619160-03 0.2610

5.64053E-04 0.4240

3.10795E-04 0.0413

6.75654E-04 0.3927

2.36923E-03 0.3694

4.51992E-03 0.3800

3.635905E-03 0.4314

3.58812E-03 0.4163

9.063695-03 0.4190

1.16783E-02 0.4192

1.037051-02 0.4893

1.32515E-02 0.4720

1.70211E-02 0.3908

8.806605-03 0.4769

0.008800-03 0.0069

2.800785E-03 0.7361

2.74035E-03 0.8076

4.586325-03 0.6086

1.623865-02 0.4304

6.50981E-03 0.6047

1.525305E-02 0.4896

8.109365-02 0.1907

2.112885-01 0.1121

0.993715-01 0.1160

2.607050-01 0.1040

1.007965-01 0.1880

1.001325+00 0.0184

SKIPPING 3 GENERATIONS

LEARAGE PERCENT
DEVIATION

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000065+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.00000E+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.00000E+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000600+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000

0.000005+00 0.0000
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00.8664 TO 0.8692
0.8692 TO 0.8721
0.8721 TO 0.8749
0.8749 TO 0.8777
0.8777 TO 0.8800
0.8886 TO 0.8834
0.8834 TO 8.8862
0.8862 TO 0.8891
0.8891 TO 0.8919
0.8919 TO 0.8948
0.8948 TO 0.8970
0.8970 TO 0.9004
0.9084 TO 0.9033
0.9033 TO 0.0061
0.9061 TO 0.9089
0.9089 TO .0.118
0.9118 TO 0.9140
0.9146 TO 0.9174
0.9174 TO 0.0203
0.9203 TO 0.9231
0.9231 TO 0.9209
0.9259 TO 0.9288
0.9288 TO 0.9310
0.9318 TO 0.9344
0.9344 TO 0.9373
0.9373 TO 0.9401
0.9401 TO 0.9429
0.9429 TO 0.9408
0.9408 TO 0.9486
0.9486 TO 0.9814
0.9514 TO 0.9543
0.9543 TO 0.9571
0.9571 TO 0.9600
0.9600 TO 0.9628
0.9628 TO 0.9606
0.9656 TO 0.9685
0.9688 TO 0.9713
0.9713 TO 0.9741
0.9741 TO 0.9770
0.9770 TO 0.9798
0.8798 TO 0.9826
0.9826 TO 0.88855
0.9888 TO 0.9883
0.9883 TO 0.8911
0.8911 TO 0.8940
0.9940 TO 0.9968
0.9968 TO 0.9996
0.9096 TO 1.0025
1.0025 TO 1.0083
1.0053 TO 1.0081
1.0081 TO 1.0110
1.0110 TO 1.0128
1.0138 TO 1.0167
1.0167 TO 1.0198
1.0195 TO 1.0223
1.0223 TO 1.0252

PREQUENCY FOR GENERATIONS 4 TO 3203

0
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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 8.8834
0.8834 TO 0.8862
0.8862 TO 0.8891
0.8801 TO 0.8918
0.8818 TO 0.8848
0.8848 TO 0.8876
0.8976 TO 0.9004
0.8004 TO 0.9033
0.8033 TO 0.9061
0.8061 TO 0.9089
0.8089 TO 0.9118
0.9118 TO 0.9140
0.9146 TO 0.9174
0.8174 TO 9.9203
0.9203 TO 0.8231
0.9231 TO 0.9288
0.9288 TO 0.9288
0.9288 TO 0.9316
0.9316 TO 0.9344
0.9344 TO 0.9373
0.9373 TO 0.8401
9.9401 TO 0.8428
9.8429 TO 0.8408
0.8408 TO 0.8486
0.8946 TO 0.8014
9.89514 TO 0.8043
0.8043 TO 0.8871
0.8871 TO 0.89600
9.8609 TO 0.9628
0.8628 TO 0.8965
9.8606 TO 0.8689
9.8688 TO 0.9713
0.8713 TO 0.8741
0.8741 TO 0.8770
0.9778 TO 0.97988
0.8798 TO 0.9826
0.8826 TO 0.98808
0.98800 TO 0.8883
6.8883 TO 0.9811
0.8811 TO 0.8840
0.8840 TO 0.8888
0.8868 TO 0.8886
0.8880 TO 1.0020
1.0020 TO 1.0083
1.0003 TO 1.0081
1.0081 TO 1.0110
1.0110 TO 1.0138
1.0138 TO 1.0167
1.0167 TO 1.0188
1.0180 TO 1.6223
1.0223 TO 1.0202

FROEOUENCY FOR GENERATIONS 304 TO 1203
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0.8664 TO 0.6692
0.8692 TO 0.6721
6.8721 TO 6.6749
6.8749 TO 0.8777
6.6777 TO 0.6806
6.8806 TO 0.6834
0.8834 TO 0.6862
6.8862 TO 0.6891
0.6891 TO 0.6919
6.8919 TO 0.8948
6.8948 TO 0.8976
6.8976 TO 0.9004
6.9004 TO 0.9033
0.9033 TO 0.6081
0.9661 TO 0.9089
6.9089 TO 0.9118
6.9118 TO 0.9146
6.9146 TO 0.9174
.0.174 TO 0.9263

6.9203 TO 0.9231
6.9231 TO 0.9259
0.0929 TO 0.92688
0.0288 TO 0.9316
0.9316 TO 0.9344
0.9144 TO 0.9372
0.9173 TO 0.6401
0.9401 TO 0.9429
0.0429 TO 0.94588
60.458 TO 0.9486
0.9486 TO 0.9014
0.0014 TO 0.9543
0.9043 TO 0.9871
0.9071 TO 0.9600
6.9600 TO 0.9628
0.9626 TO 0.9696
0.9808 TO 0.9685
6.9688 TO 0.9713
6.9713 TO 0.9741
6.9741 TO 0.9770
0.9770 TO 0.9798
0.9799 TO 0.9826
6.9826 TO 0.9800
6.9950 TO 0.9883
0.9083 TO 0.9911
6.9911 TO 0.9940
6.9940 TO 0.9968
0.99689 TO 0.9906
6.9996 TO 1.6025
1.0602 TO 1.60853
1.06053 TO 1.6081
1.0081 TO 1.6130
1.0110 TO 1.6139
1.0138 TO 1.6167
1.0167 TO 1.6198
1.0198 TO 1.0223
1.0223 TO 1.0252

FREQUENCY FOR GENERATIONO 804 TO 1263
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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
8.8891 TO 0.8919
0.8919 TO 0.8948
0.8948 TO 0.8976
0.8976 TO 0.9804
0.9004 TO 0.9033
0.9033 TO 0.9061
0.9061 TO 0.9889
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 0.9289
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
0.9481 TO 0.9429
0.9429 TO 0.9498
0.9488 TO 0.9486
0.9480 TO 0.9914
0.9014 TO 0.9943
0.9843 TO 0.9871
0.9871 TO 0.9608
0.9608 TO 0.9828
0.9628 TO 0.9656
0.9606 TO 0.9685
0.9680 TO 0.9712
0.9713 TO 0.9741
0.9741 TO 0.9770
8.9778 TO 0.9798
0.9798 TO 0.9826
0.9826 TO 0.9800
0.9800 TO 8.9882
0.9893 TO 0.9911
0.9910 TO 0.9940
0.9940 TO 8.9968
0.9968 TO 0.9996
0.9996 TO 1.0020
1.0025 TO 1.0003
1.0003 TO 1.0081
1.0081 TO 1.0110
1.0110 TO 1.0138
1.0138 TO 1.0187
1.0107 TO 1.0198
0.0190 TO 1.0223
0.0223 TO 1.0202

FREQUENCY FOR GENERATIONS 904 TO 1203

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 29.12017 MNHUTES
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6.6.9 General Atomics Irradiated Fuel Material

This section contains the output file for the most reactive configuration of GA IFM in the

NAC-LWT cask.

NAC International66.- 6.6.9-1
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Figure 6.6.9-1 Maximum Reactivity GA IFM Configuration

NAC International
OSCALENT Banner Generation Utility v5.1 (20020221)
+- - - +
I JOB INFORMATION I
+- - - +

Working Directory:
Output File Name:
Starr Date:
Fri 05/16/2003
Start Time:
11:02la

+- - - - +
I SOFTWARE INFORMATION I
+- - - - +

Program Name:
Installation Date:
Code Verification Package 6:
Code Verification Date:
Program Locarion:

+- - - - +
I SYSTEM INFORMATION I
+- - - - +

Computer Type:
Operating System:
Computer ID:
Serial Number:
Login ID:
System Verification Date:

gaifm_173ps_00i 105h 000e 068tgaifm_173ps_000il0h000e 068t . out

Scale 4.3 for Windows NT 4.0/2000
June 10, 1998
EA9131515-127, Rev. S
June 10, 1998
0: \SCALE4 .3\WINNT\EXE

Dell Precision 530
Windows 2000
ROSEZ1-IT1215
3VTCR01
rosezl
January 10, 2002

0
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PRIMA•RY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37)

MODULE CSA2S2 WILL BE CALLED
LWT WITS GA GEM
27GROUPNDF4 INFEOMMEDGUM

'RERTR TRIGA FUEL - HOMOGENIZED (NO CLAD)
N20 1 0.6816 293.0 END
U-235 1 DEN=0.10624 1.0 END
U-238 1 DEN=0.43306 1.0 END
SR 1 DEN=0.94133 1.0 END
N 1 DEN=0.01625 1.0 END
C 1 DEN=0.00216 1.0 END

* NTGR FUEL MATRIX
N20 3 1.0000 293.0 END

C 3 DEN=0.74050 1.0 END
TN 3 DEN=0.204B0 1.0 END
SI 3 DEN=0.14739 1.0 END
O 3 DEN=0.00234 1.0 END
U-235 3 DEN=0.D1997 1.0 END
0-236 3 DEN=0.0.0147 1.0 END
*CASK INTERIOR MODERATOR

N20 4 0.0001 293.0 END

CASK EXTERIOR MODERATOR
H20 B 0.0001 293.0 END

*LEAD SNIELD
PB 6 1.0000 293.0 END

*NEUTRON SHIELD
N20 7 0.0001 293.0 END

*STAINLESS STEEL
SS304 6 1.0000 293.0 END

*WATER
N20 9 1.0000 293.0 END

END COMP
LWT WITH GA GEM
READ PAEANM RUN=YES PLT=NO TME=5000 GEN=803 NPG=1000 TBA=5 END PAEANM

READ 05DM
UNIT 1
COM= 'TRIGA/HERYR FHU - NO SAGSKT'
CYLINDER 1 1 5.0927 2P28.0000

CYLINDER 8 1 5.3970 2P28.01000
CYLINDER 4 1 5.7277 2P28.0000
CYLINDER 8 1 6.0325 2P26.01000
UNIT 2
COM='NTGR FNU - NO BASKET'
CYLINDER 3 1 5.7277 2P28.0000

CYLINDER 8 1 6.0325 2P28.I0000
CYLINDER 4 1 6.3627 2P28.I000
CYLINDER 8 1 6.0675 2P28.I000

GLOBA=L UNIT 5
COM='ASSEMBLED LWT'
CYLINDER 4 1 17.1500 2P2B.0000
NOLE 1 0.0000 6.0325 0.0000
HOLE 2 0.0000 -6.6675 0.0000
CYLINDER 8 1 18.9103 2P28.0000
CYLINDER 6 1 33.4645 2P28.I000
CYLINDER 8 1 36.5108 2P28.0000
CYLINDER 7 1 49.2227 2P28.0000
CYLINDER 8 1 49.8221 2P28.I0000

CUBOID 5 1 4P49.6221 2P28.I0000
END 0EDM
READ BOUNDS AI.L=MIR END BOUNDS
READ PLOT
TTL= 'XY SLICE OF CAIN'

ICR=YEI PlC-MAT LPG=10
XUL=-50.I YUL=50.0 ZUL=0.0 XLR=50.0 YLR=-SI.0 ZLR=0.0

UAX=1I0 VDN=-1I0 NAX=1500 END

END PLOT
END DATA

SECONDARY MODULE 000008 NAG BEEN CAILLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.44 (SECONDS).

SECONDARY MODULE 000102 HAS BEEN CA1LLED.

-MODULE 000002 ISWFINISHED. COMPLETION CODE I. CPU TIME USED 4.45 (SECONDS).

SECONDARY MODULE 000009 MAO BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE S. CPU TIME USED 530.87 (SECONDS).

MODULE CSA125 ISB FINISHED. COMPLETION CODE 0. CPU TIME USED 544.75 (SECONDS).

THE FOLLOWING DATA CARDS PRECEDE AN = CARD
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cCCCCCCCcCCCC ssssssssssss
CCCCC CCCC SS SS SSSSs
CC CC SS
CC 5S

CC SS55 5

CCCCCCCCCCC sSoSSSSSSSSS

SSSSSSSSSSS ccccccccccc
SSSSSSSSSSSSS CCCCCCCCCCCCC
SS SS CC CC
SS CC

S5 CC
OS CC

0000000 0505050505550555
000000000 5555555555555

00 00 55
00 00 55
00 00 55
00 50 555555555555
00 00 5555555555555
00 00 55
00 00 55

00 00 55 55
000000000 5555555555555
0000000 55555555555

I1 I1
101 1ii

I011 1001
11 01
11 00
11 1I
II 5I
I1 1I
0I 10
11 11

0l011110 I000I001
00011011 15101101

August 2015

5555555555555
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II
II

II
II
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so
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ii111
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:: 33 33
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I SSSSSSSSSS CCCCCCCCCCC AAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC

SISSSSISSISSSS CCCCCCCCCCCCC AAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
SS SR CC CC AAx AA LL EE PP PP CC CC
5S CC AAx AAx IL EE pp pp CC
SI CC Aix AA II EE PP PP CC
SSSSSSSSSSSS CC AAAAAAAA IL SEEEEEE--------------PPPPPPPPPPPPP CC

SSSSSISSSISSS CC AAAAAAAA IL EREEREEE--------------PPPPPPPPPPPP CC
SR CC AAx AA LL EE PP CC
SR CC Aix AAx IL RE PP CC

IS 55 CC CC Ax Aix IL EE PP CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC Aix Ax ILLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC Ax AAx LLLLLLLLILL EEEEEEEEEEEEE PP CCCCCCCCCCC

***** ~PROGRAMS VERIFICATION INFORMATION***

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

***** PROGRAM: CSAR **

*** CREATION DATE: 53/0896 ***

***4* VOLUME: Eng***

***** LIBRART: M:\SCALLE43\WINNT\EXE***

*** PRODUCTION CODE: CRAR **

***** VERSION: 3.1** *

***** JOSNAME: SCALE-PC **

*** DATE OF EXECUTION: 05/1R/S3***

*** TIME OF EXECUTION: 11:02:32***

NAC International 6.6.9-5



NAC-LWT Cask SAR August 2015
Revision 44

*RERTR TRIGA FUEL - HOMOGENIZED (NO CLAD)

NTUR FUEL M•ATRIX

*CASK INTERIOR MODERATOR

*CASK EXTERIOR MODERATOR

LEAD SHIELD

NEUTRON SHIELD

STAINLESS STEEL

WATER

RERTR TRIGA FUEL - SOMOGENIZED (NO CLAD)
LWT WITH GA 1PFM

+**** PROBLEM PARAMETERS***

LIB 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
MIC 19 COMPOSITION SPECIFICATIONS
IZM 1 MATERIAL ZONES
GE INFHOOO4EDIUM GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

**** PROBLEM COMPOSITION DESCRIPTION ****

SC 120 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VP 0.6816 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

1001 2.00 ATOMS/MOLECULE

8016 1.00 ATOM/MOLECULE
END

SC U-235 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VP 1.0000 VOLUME FRACTION

ROTH 0.1062 SPECIFIED DENSITY0

ICP 1 O/1 MIXTURE/COMPOUND
92235 1.00 ATOM/MOLECULE

END

SC U-218 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 0.4321 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92231 1.00 ATOM/MOLECULE

END

SC ZR STANDARD COMPOSITION
MX 1 MIETURK NO.
VP 1.0000 VOLUME FRACTION
ROTH 0.9413 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

40000 1.00 ATOM/MOLECULE

END

SC H STANDARD COMPOSITION
MX 1 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 0.0162 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
TOP 1 0/1 MIXTURE/COMPOUND

1001 1.00 ATOM/MOLECULE

END

SC C STANDARD COMPOSITION
ME 1 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 0.0022 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
TOP 1 5/1 MIXTURE/COMPOUND

6112 1.00 ATOM/MOLECULE

HTOR FUEL MATRIX
THD

SC 920 STANDARD COMPOSITION

MX 2 MIXTURE HO.
VP 1.0000 VOLUME FRACTION

NAC International 6.6.9-6
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ROTH 0.9982 THEORETICAL DENSITY

NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

TEMP 293.0 DEC KELVIN
1501 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

August 2015

SC C
>0X
VF
ROTH
NEL
ICP

END

SC TH
001
yE

ROTH
NEL
ICP

END

SC SI
>01

VP
ROTH
MEL
ICP

END

SC 0

M01
VF
ROTH
NEL
rep

END

SC U-235
001
VF
ROTH
MEL
ICP

END

STAN•DARD COMPOSITION
3 MIXTURE NO.

1.0000 VOLUME FRACTION
0.7405 SPECIFIED DENSITY

1 MO. ELEMENTS
1 0/1 MIXTUHE/COMPOUND

6012 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
3 MIXTURE MO.

1.0000 VOLUME FRACTION

0.2008 SPECIFIED DENSITY

1 MO. ELEMENTS
1 0/I MIXTURE/COMPOUND

90000 1.00 ATOM/MOLECULE
90232 100.000 WTO

STANDARD COMPOSITION
3 MIXTURE MO.

1.0000 VOLUME FRACTION
0.1474 SPECIFIED DENSITY

1 NO. ELEMENTS
1 5/1 MIXTURE/COMPOUND

14000 1.00 ATOM/MOLECULE

STANDARD COMPOSITI ON
3 MIXTURE NO.

1.0000 VOLUqME FRACTION
0.0021 SPECIFIED DENSITY

1 MO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

8016 1.00 ATOM/MOLECULE

STA•NDARD COMPOSITION

2 MIXTURE MO.
1.0000 VOLUME FRACTION
0.0200 SPECIFIED DENSITY

1 NO. ELEMENTS
1 5/1 MIXTURE/COMPOUND

92235 1.00 ATOM/MOLECULE

S
SC U-238 STANIDARD COMPOSITION
MX 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION

ROTH 0.0015 SPECIFIED DENSITY

MEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92238 1.00 ATOM/MOLECULE

SCASE INTERIOR MODERATOR

END

SC 820 STANDARD COMPOSITION

101 4 MIXTURE NO.
VF 0.0001 VOLUME FRACTION

ROTH 0.9982 THEORETICAL DENSITY

MEL 2 MO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

TEMP 293.0 DEC KELVIN
1001 2.00 ATOMS/MOLECULE
6016 1.00 ATOM/MOLECULE

SCASK EXTERIOR MODERATOR

END

SC 820 STANDARD COMPOSITION
MX 5 MIXTURE NO.
VF 0.0001 VOLUrME FRACTION
ROTH 0.9982 THEORETICAL DENSITY

MEL 2 MO. ELEMENTS
ICP 1 O/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8010 1.00 ATOM/MOLECULE

'LEAD SHIELD
END

SC PH STARDARD COMPOSITION
MX6 MIXTURE NO.
VF 1.0000 VOLUME FP.ACTION
ROTH 11.3440 THEORETICAL DENSITY

NAC International 6.6.9-7
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EEL 1 NO. ELEMENTS
lop 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

82000 1.00 ATOM/MOLECULE

NEUTRON SBIELD
END

SC N20 STANDARD COMPOSITION
MX MIXTURE NO.
VF 0.0001 VOLUME FRACTION
ROTE 0.9982 THEEORETICAL DENSITY
EEL 2 NO. ELEMENTS
ICP 1 0/1 MIETURE/CCMPOUND
TEMP 293.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
9016 1.00 ATOM/MOLECULE

STAINLESS STEEL
END

SC SS304 STAhNDARD COMPOSITOON
ME 8 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTE 7.9200 THEEORETICAL DENSITY
EEL 4 NO. ELEMENTS
5C9 0 0/1 MIXTURE/COMPOUND
TEMP 291.0 DEC KELVIN

24104 19.000 ET%

25050 2.000 WT%
26304 69.000 lWT%
29304 9.500 lOTS

EATER
END

SC E20 STANDAR•D COMPOSITOON
NM 9 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTE 0.9992 THEEORETICAL DENSITY
NEL S NO. ELEMENTS
ICP 1 5/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

1051 2.10 ATOMS/MOLECULE
6016 1.00 ATOM/MOLECULE

END

***PROBLEM GEOMETRY *~**

*** INFINITE HOMOGENEOUS MEDIUM **
MFUEL 1 MIXTURE NO. OF TEE INFINITE HOMOGENEOUS MEDIUM

MOP MESSAGE NUMBER MP-22 FOLLOWS:
**WARNING** STANDARD COMPOSITION SPECIFICATION CARD(S) MIllING

FOR MIXTURE NUMBER 2

NAC International 6.6.9-8
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*** ~LWT WITH GA SF14**

*** ********* * *** DATA LIBRARY INFORMATION******** *

** UNIT VOLUME * **
* ** NUMBER DATA SET NAME NAME UNIT FUNCTION * *

**89 M:\scale4S\DATALIB\F'T89F001 STANDARD COMPOSITION LIBRARY **

**82 M:\scale43\DATAiLIB\FT82FB01 CROSS SECTION LIBR•ARY**

11 I D:\zj r\Lwt\GAIFM4\Crit\DAS4AGED\gaifm_173ps_0S SNORT CROSS SECTION LIBRARKY **

SO 9 D:\zjr\Lwt\GAIFM\Crit\DAS4AGED\gaifm_173ps0OS INPUT DATA DIRECT ACCESS**

*** ~STANDARD COMPOSITION LIBRARY DATA *

***UNIT NUMBER :89**

*** DATASET NAME : M:\scale43\DATALIB\FT89FO01O*

*** ~LIBRARY TITLE: SCALE-4 STAN4DARD COMPOSITION LIBRARY**
*** ~637 STALNDAR•D COMPOSITIONS, 490 NUCLIDES**
*** 90B ELEMENTS WITH VARIARLE ISOTOPIC GISTRBUTIONS.**

*** CREATION DATE: 6/30/SB**

*** ~CROSS SECTION LIBRARY DATA**

** * UNIT NUMBER : 82**

*** ~DATASET NAM4E : M:\scale43\DATALIB\FT82F001**

*** ~LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRA•RY**
* ** BASED ON ENDF-B VERSION 4 DATA *
* ** COMPILED FOR NRC 1/27/89 *
* ** LAST UPDATED 08/12/94 **

*•* L.M. PETRIE - ORNL**

S.... IO'S HERE USED BEFORE READING EENO V DATA ....

B.... ID'S MERE USED REARING THE MEND V pARAMETER DATA ....

* ********** DATA READING COMPLETED * ********

..... 0 ID'S HERE USED PREPARING THE KEMO V INPUT DATA ....

..... 0 ID'S MERE USED LOAIDING THE MEND V DATA ....

B..... 0 I'S HERE USED LOADING THE DATA ....

..... 0 ID'S HERE USED CHECKING THE MEMO V GEOMETRY DATA ....
* **RESTART DATA HAS BEEN WRITTEN ON UNIT S5** *

..... B ID'S WERE USED WRITING THE MEND V - CSAR DATA ....

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

CONTROL MODULE CSAS25 IS COMPLETE.
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S5S SISSSSS
SESSS$SSSSSSSS
SS S
SS
SS
ISSISSSSSSSSS

SS

IS SI
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SESS 1SSSSSSS

CCCCCCCCCCC
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CC CC
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pp pp CC c
pp PP CC
PPPP ppPP CC
ppppppppPppPP CC
ppppppp cc
pp CC
PP CC C
pp CCCCCCCCC
PP CCCCCCCCCCCc

********************************************************************************
********************************************************************************

***** *****

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

*****
*****
*****
*****
*****

*****
*****
*****

PROGRAM: 000008

CREATION DATE: 09/16/95

VOLUME: Eng

LIBRARY: M:\SCALE43\NIN NT\EXE

*****
*****
*****
*****
*****
*****
*****
*****
*****
*****

*** THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

*****JOBNAME: SCALE-PC

*** DATE OF' EXECUTION: 05/16/03 **

*** TIME OF EXECUTION: 11:12:32***
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-IQ ARRAY HAS

SQ ARRAY HAS

IQ ARRAY HAS

20 ARRAY HAS

S ENTRIES.

4 ENTRIRS.

6 ENTRIES.

2 ENTRIES.

0
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LOGI CAL ASSIGNMENTS

MASTER LIBRARY 11
WORKING LIBRARY 0
SCRATCH FILE 15
NEW LIBRARY 1

PROBLEM DESCRI PTION

ICR--GEOMETRY (0/1/2/3--INF MED/SLAB/CYL/SPHERE 1

SEW--NUMBER OF ZONES OR MATERIAL REGIONS 9

MS--MIXING TABLE LENGTH 26

IBL--SHIELDED CROSS SECTION EDIT OPTION (0I--NO/YES) 0

ZBR--BONDAR•ENKCO FACTOR EDIT OPTION (0/1--HO/YES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1.0000OE-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION l.000E+00

10 ARRAY HAS 26 ENTRIES.

40 ARRAY HAS 26 ENTRIES.

50 ARRAY HAS 26 ENTRIES.

80 ARRAY HAS 9 ENTRIES.

70 ARRAY HAS B ENTRIES.

80 ARRAY HAS S ENTRIES.

90 ARRAY WAS 9 ENTRIES.

100 A-RRAY HAS 26 ENTRIES.

110 ARRAY HAS S ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER
1 1 1001 5.52201E-02 1001011
2 3 1001 6.67692E-02 3001011
3 4 1001 6.67892E-06 4001001
8 5 1001 6.67692E-06 5001001
5 7 1001 6.67692E-06 7011001
6 9 1001 6.67692E-02 9001001
7 1 8018 2.27549E-02 1068016

8 3 8016 3.34727E-02 3008016
9 4 8016 3.33846E-16 4008016

10 5 6016 3.33846E-06 5008016
11 7 8016 3233848E-06 7008016
12 9 8016 3.33586E-02 9108016
13 1 92235 2.72201E-04 1092235
14 3 92235 5.11657E-05 3092235
15 1 92238 1.09594E-03 1092238
16 3 92238 3.71876E-06 3092238
17 1 40000 6.21447E-03 1040000
18 1 8012 1.08398E-04 1116012
19 3 6012 3.71616E-02 3008012
20 3 90232 5.31533E-04 3090232
21 3 14100 3.16038E-03 3014000
22 6 82000 3.298S0E-02 6082010
23 8 24304 1.74288E-02 8024304
24 5 26056 1.73833E-03 8025055
25 8 26304 S593757E-02 8028314
26 8 28304 7.72070E-03 8028304

GEOMETRY AND MATERIA-L DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA ES TYPE (0/S--FUEL/MOD)

1 1 1.O000OE+00 2.93000E+02 0.00100E+00 0
2 2 6.OIOI0E+00 -2.93000E+02 0.000001+00 0
3 3 1.10000E+01 2.93000E+02 0.050000+00 0
4 4 1.60000E+01 2.93000E+02 0.010000E+00 0
0 5 2.10000E+01 2.93000E+t02 0.00000E+10 0
6 6 2.60000E+01 2.93000E+02 0.100000+00 0
7 7 3.10000E+S1 2.93000Et02 0.SO0O0E+00l
8 8 3.60000E+01 2.93000E+02 0.00000E+l0 0
9 9 4.1000OE+01 2.93000E+012 l.lSI00E+ll

4632 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAKE A HEW MAITER CONTAINING THE SELF-SHIELDED VALUES

NO NUICLIDES IN YOUR PROBLEM WAVE BONDARENRO FACTOR DATA' BONAMI WILL COPY FROM LOGICAL 11 TO LOGICAL1

COPY 1001 HYDROGEN FROM LOG 11 TO LOG 18 BOWDARENKO TRIGGER I

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 SONDARENKO TRIGGER I

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 SONDARENKO TRIGGER I
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COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1

COPY 6012 CARBON-Il FROM LOG 11 TO LOG 18

COPY 6012 CARSBON-i2 FROM LOG 18 TO LOG 1

COPY 6012 CARBHON-il FROM LOG 18 TO LOG 1

COPY 8016 OXYGEN-16 FROM LOG 11 TO LOG 18

COPY 8016 OXYGEN-G6 FROM LOG 10 TO LOG 1

COPY 8016 OXYGEN-l6 FROM LOG 18 TO LOG 1

COPY 8016 OXYGEN-t6 FROM LOG 18 TO LOG 1

COPY 8016 OXYGEN-l6 FROM LOG 18 TO LOG 1

COPY 8018 OXYGEN-l6 FROM LOG 18 TO LOG 1

COPY 8018 OXYGEN-GO FROM LOG 18 TO LOG 1

COPY 14000 SILICON FROM LOG 11 TO LOG 1

COPY 24304 CR 1191 NT 00-30 FROM LOG 11 TO LOG 1

COPY 250005 MANGANESE-SO FROM LOG 11 TO LOG 1

COPY 28304 FE 1182 WT SO-IS FROM LOG i1 TO LOG 1

COPY 28304 NI 1180 NT SO-3S FROM LOG 11 TO LOG 1

COPY 40000 ZIRCONIUM FROM LOG 11 TO LOG 1

COPY 82000 PG 1288 218NOP FROM LOG 11 TO LOG 1

COPY 80232 THORIUM-232 FROM LOG 11 TO LOG 1

COPY 92218 UPRAIUM-235 FROM LOG 11 TO LOG 18

COPY 82230 URANSIUM-230 FROM LOG 18 TO LOG 1

COPY 82230 URANIUM-235 FROM LOG 18 TO LOG 1

COPY 92218 UOPJNIUM-238 FROM LOG 11 TO LOG 18

COPY 02218 URANIIUM-238 FROM LOG 18 TO LOG 1

COPY 82218 URANIUM-238 FROM LOG 18 TO LOG 1

BONDARENKO TRIGGER 0

BONDARENRO TRIGGER I

SONDARENEG TRIGGER 0

BONDARENEO TRIGGER S

RONDARENEO TRIGGER I

BONDARENEO TRIGGER I

GONOARENRO TRIGGER S

BONDARENRO TRIGGER G

GONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENRO TRIGGER 0

BONDARENEO TRIGGER 0

HONDARENEO TRIGGER 0

BONDARENEO TRIGGER 0

BONDARENEO TRIGGER 0

BONDARENNO TRIGGER S

BONDARENKO TRIGGER S

GONDARENKO TRIGGER S

BONDARENKO TRIGGER 0

GONDARENEO TRIGGER S

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER S

BONOARENKO TRIGGER S

GONDARENRO TRIGGER S

BONDARENEO TRIGGER 0

0
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/99
LAST UPDATED

L.M.PETRIE - ORNL
TAPE ID 4321
NUM4BER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTESTS
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/TH0541002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THR04I002
NYDROGEN ENDF/B-IV MAT 1269/THRMI002

HYDROGEN ENDF/B-IV MAT 1269/T00R4I002
CARIBON-i2 ENDF/B-IV MAT 7274/THRM1O65

CARBON-i2 ENDF/B-IV MAT 1274/TH0EM1065

OXYGEN-SE ENDF/B-IV MAT 1276
OXYGEN-iS ENOF/B-IV MAT 1276
OXYGEN-SE ENDF/B-IV MAT 1276

OXYGEN-S6 ENDF/B-IV MAT 1276

OXYGEN-S6 ENOF/B-IV MAT 1276
OXYGEN-i6 ENDF/B-IV MAT 1276
SILICON ENDF/B-IV MA1T 1194

CR 1191 NT SS-304 (1/EST) P-3 293K SP=5F4 (42375)•

MALNGANESE-SO ENDF/S-IV MAT 1197
FE 1192 NT SS-304 (1/EST) P-3 292K SP=5+4 (42275)•

NI 1190 NT SS-304 (1/EST) P-3 293K 5P05+4 (42375)'

ZIRCONIUM ENDF/B-SV MA•T 7241

PB 1299 218NGP 042276 P-s 293K
TNORIUM-232 ENDF/B-IV MAY 1296
URASOIUM-235 ENDF/B-IV MAT 1261

URASOIUM-235 ENDF/B-IV MAY 1261
URANSIUM-235 ENDF/B-IV MAT 1262

URANSIUM-238 ENDF/B-IV MAT 1262

08/12/ 94

NUMBER OF NUCLIDES
NUM4BER OF GAMO4A GROUPS
LOGICAL UNIT

UPDATED 06/12/94
UPDATED 66/12/94

UPDATED 69/12/94
UPDATED G6/12/94
UPDATED G6/i2/94
UPDATES 09/12/94
UPDATED 09/12/94
UPDATED 06/12/54
UPDATED 08/12/94
UPDATED 06/12/94
UPDATED 06/12/94

UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 06/12/94

UPDATES G6/12/54
UPDATES G8/12/94
UPDATED 06/12/94
UPDATES G6/12/54
UPDATED 09/12/94
UPDATED 06/12/94

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

SD
SD

26

4001001
6001001
7001001
9001001

1006012
3006012
1006016
3008016
4006016
6006016
7006016
9006016
3014000
6024304
6025005
6026304
6026304
1040000
6062000
3090232
1092235
3092210

1002238
3092236

TAPE COPY USED 0 I/O'S, AND TOOK 0.17 SECONDS

S

S
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EN N NEN II

NN ENNE II
NN ENNN 100501510111
NE NE 111500515111
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SS 00 CC CC AA AS
55 CC AS AA
55 CC AS AA
555550505505 CC AAAAASASAAAAA
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55 CC AA AA

55 55 CC CC AA AS
SSSSSSSSSSSSS CCCCCCCCCCCCC AS AA
55555555555 CCCCCCCCCCC AA AS
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50050505000 5055555555555 //

00 00 55 //
O0 00 55 //
0o 50 55 //
00 00 555555555555 //
05 55 5555555555555 //
05 00 55 //
00 o0 55 //
50 05 55 55 //
0050500000 5555555555555 // -

05050000 55555555555 //

11 11
111 111
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I1 01::
11 II1:
11 ii
11 l1
I1 01::
01 II1:
]i II:1

51511II5 51115155
511111151 511i11ii
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// 505050500 323223333323
// 5500000000 33333323333323

// 50 00 33 33
// 00 00 33

// 00 00 33
// 00 00 333

// 05 05 333
// 00 00 33

// 00 00 22
//I 00 05 33 33

// 50050500500 3333333333333
// 0000050 33333333333

33333333332 33333333333
3333333333333 3333333333333

:: 33 33 33 33
::* 33 33
::: 33 33

333 333
333 333

* :: 33 33
::: 33 33

:: 33 33 33 33
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S
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***** ~PROGRAM VEREPICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM: 000002***

*** CREATION DATE: 09/28/ES***

***** VOLUME: Eng***

***** LIBRARy: M:\SCAIE43\WEN_NT\RXER**

*** PRODUCTION CODE: NITAWL***

***** VERSION: 3.0***

***** JOBNAME: SCALE-PC***

*** DATE OF EXECUTION: 05/16/03***

*** TIME OF ERECUTION: 11:02:33***
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-00ARRY HS 1ENTIES
SOQ ARRAY RAS 6 ENTRIES.

10 ARRAY NAB 12 ENTRIES.

SELECT 26 NUCLIDES FROM TEE MASTER LIBRARY ON LOGICAL 1
S NUCLIDES FROM THE WORKING LIBRA•RY ON LOGICAL 2
o NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 3

TO CREATE THE NEW WORKING LIBRARy ON LOGICAL 4

6 RESONARCE CALCULATIONS RAVE SEEN REQUESTED
-1 OUTPUT OPTION FOR AS4PX FORMIATTED CROSS SECTION DATA

2001 MAXIMUM4 NUMBER OF RESONARNCE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE 51 I00000 WORDS

20 ARRAY WAS 26 ENTRIES.

3Q ARRAY HAS 60 ENTRIES.

40 ARRAy HAS 26 ENTRIES.

GENERAL INFOR•MATION CONCERNING CROSS SECTION LIBRARy
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE 26
NUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP 15
NUMBER OF G/hAS6 ENERGY GROUPS 0

DIRECT ACCESS UNIT NUTMBER 6 REQUIRES 117 BLOCKS OF LENGTH 1660 WORDS
ESDRN TAPE 4321

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

COMPILED FOR NRC 1/27/HA
LAST UPDATED

L.M.PETRIE - ORNL
06/12/94

NUCLIDES
1
2
3

4

6
7
8
9

12
13
14
15
16
17
10

19
20
21
22
23
24
25
26

4FROM XSDRN TAPK
HYDROGEN ENDF/B-IV MAT 1268/TNPO41002
HYDROGEN ENDF/B-IV MAY 1269/THRMl002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN FNDF/B-IV M-AT 1269/TWROI1002
HYDROGEN ENDF/B-IV MA•T 1269/TH6R4I002
HYDROGEN ENDF/B-IV MAT 1269/THRMI1002
CAR•BON-il ENDF/B-IV MAT 1274/TWR641065
CARBON-i2 ENDF/B-IV MAT 1274/TYRM1I065
OXYGEN-l6 ENDF/6-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-l6 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
SILICON ENDF/0-IV MiAT 1104

CR 1191 NT SS-304)1/EST) P-3 2AIN IP=•5+4 (421
MANGANESE-S5 ENDF/B-IV MLAT 1197

FE 1162 NT 11-304 (1/KIT) P-3 292K SP=5A+4 (421
HI 1160 MT IS-304(1/EST) P-3 203K SP=5+4 (421

ZIRCONSUM ENDF/B-IV MAT 7141

PB 1266 216NGP 042375 P-3 293K
THORIUM4-232 ENDF/B-IV MAT 12966
URAIIIUM-235 ENDF/B-IV MAT 1261
UR.AIIUM-235 ENDF/B-IV MAT 1261
URAhNIUM-236 ENDF/B-IV MAT 1262
URANIUM-238 ENDF/B-IV MAT 1262

UPDATED 06/12/94
UPDATED 00/12/64
UPDATED 00/12/94
UPDATED 06/12/94
UPDATED 06/12/64
UPDATED 06/12/64
UPDATED 06/12/94
UPDATED 06/12/64
UPDATED 06/12/64
UPDATED 06/12/94
UPDATED 01/12/64
UPDATED 06/12/64
UPDATED 06/12/64
UPDATED 06/12/64
UPIATED 08/12/94
UPDATED 06/12/94
UPDATED 09/12/64
UPDATED 08/12/64
UPDATED 09/12/64
UPDATED 08/12/64
UPDATED 08/12/94
UPDATED 06/12/64
UPDATED 06/12/14
UPDATED 06/12/64
UPDATED 06/12/64
UPDATED 06/12/64

375)'

375)'
375)'

1001001
3001001
4001001
5001001
700101
6001001
1006012
3006012
1006116
2006016
4008016
5006016
7006010
6006016
3014000
6024104
6025055
6026304
6026304
1040000
6062000
3060212
1062235
3062235
1062236
3062236

TEMPERATURE=
ITEMPES.ATURE=

TEMPERATURE=
PTEMPERATURE=

TEM PERATURE=
PTENPERATURE=

TEMPERATURE=
PTEMPER•ATURE=

TEMPERATURE=
PTEMPERATURE-

TEMPERATURE=
PTEMPERATURE=

TEMPERATUREI
CTEMPERATURE-

0

HYDROGEN ENDF/B-IV MAY 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1266/TWRM1002

HYDROGEN ENDF/6-IV MAT 1269/THROI1002

HYDROGEN ENDF/B-IV M-AT 1269/THRM1102

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THRMlI00

CARBON-il ENDF/B-IV MAT 1274/TNRM1O65

CARBON-il ENDF/R-IV MAT 1274/TWRP41060

OETGEN-16 ENDF/B-IV MAT 1276

UPDATED 06/12/04 1001001
PROCESS NUMBER 1007 II AC

UPDATED 06/12/64 3001001

PROCESS NUIMBER 1007 IS AT

UPDATED 06/12/64 4001001
PROCESS NUMBER 1007 IS AC

UPDATED 06/12/64 0001001
PROCESS NLUMBER 1007 10 AC

UPDATED 06/12/04 7001001
PROCESS NUMBER 1007 IS AC

UPDATED 06/02/64 6001001
PROCESS NUMBER 1007 IS AC

UPDATED 06/12/94 1006012
PROCESS NUMBER 1007 51 AC

263.00
293.00

203.00
293.00

293.00
263.00

263.01
293.00

293.00
253.00

263.00
203.00

263.00
203.00

293. 00
293.00

193.00
291. IS

UPDATED 06/12/64 3006012 TEMPERATURE=
PROCESS NUMBER 1007 50 AT TEMPERATURE=

UPDATED 08/12/94 1006016 TEMPERATURE=
PROCESS NUMBER 1007 00 AT TEMPERATURE=

0
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OXYGEN-16 ENDF/B-SV MAT 1276

OXYGEN-i6 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-SV MAT 1276

SILICON ENDF/N-IV MAT 1194

CR 1191 MT 5S-304 (I/EST) P-I 293K SP=5+4 (42375)'

UPDATED 96/12/94 3009016 TEM4PERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 06/12/94 4009016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 06/12/94 6009016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE-

UPDATED 06/12/94 7006016 TEMPERATURE=

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 06/12/94 9008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 06/12/94 3014000 TEM4PERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE-

UPDATED 06/12/94 6024304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPEPATURE=

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
0.00

293.00
293.00

293.00H£ANGRNESE-55 ENDF/B-SV MAT 1197 UPDATED 09/12/94 6029009 TI

GEOMETRY HAS SEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+90

RESONANCE DATA FOR THIS NUCLIDE

MASS NTUbOER (A) = 54.466 TEMPERATURE(MELVIN) 293.000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DEHSITY = 1.73632951

SPIN FACTOR (0) = 14.446 LUMP DIMENSCON (A-BAR) = 0.00060000F

INNER RADIUS = 0.00050000E+00 DANCOFF CORRECTIOH (C) = 0.0000000I

THE ABSORBER HILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = 51.645 SIGMA(PER ABSORSER ATOM(= 3.4663022E+02

MODERATOR-S HILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 5 5.925 SIGMA(PER ABSORBER ATOM)= 1.2557096E+02

MODERATOR-2 HILL BE TREATED BY THE NORDNEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL HILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SNIELDING=1.600000

GROUP RES ABS REO FISS RIO SCAT
9 -5.5187901-04 0.OOOOOOE+00 -3.9401901-01
9 -2.797993E-03 0.000000E+00 -2.2934711+00

10 -3.291452E-Sl 0.GOOOOOE+00 -3.620862E+0S
1I -2.600562E+00 0.000000E+00 -1.109996E+02

EXCESS RESONANCE INTEGRALS

EMPERATURE=

E-03

1+00

E+00

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.OO000E+00

FE 1192 MT 00-304 (1/EST) P-I 203K SP=5+4 (42375)'

NI 1190 NT 50-304 (1/1ST) P-3 293K SP=5+4 (42375)'

SINCONIUM ENDF/B-IV MAT 7141

PB 1299 218NGP 042375 P-I 293K

PROCESS NUMBER 1007 05 AT TEMPERATURE-

UPDATED 09/12/94 0026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 06/12/94 9026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 06/12/94 1040000 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 06/12/94 6062009 TEMPERATURE=
PROCESS NUMBER 1007 CS AT TEMPERATURE=

293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00THORIUM-232 ENDF/B-IV MAT 1296 UPDATED 06/12/94

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AR LBAB SO 0.OOO0E+0G

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 230.040 TEMPERATURE (RELVIN)

POTENTIAL SCATTER SIGMA = 10.190 LUMPED NUCLEAR DENSITY

SPIN FACTOR (1) = 666.676 LUMP DIMENSION (A-BAR)

INNER RADIUS - 0.0000000E+00 DANCOFF CORRECTION (C)

THE ABSORBER MILL BE TREATED BY TOE NORDNEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = 1.006 SIGMA(PER ABSORBER ATOM)-

MODERATOR-i BILL BE TREATED ST THE NORDHEIM INTEGRAL METHOD.

3690232 TEMPERATURE-

= 293.000

= 5.3153303E-04

= 0.0000000E+00

= 0.0000000E+00

2.5060168E1+ 03
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MASS OF MODERATOR-S2 13.617 SIGMA(PER ABSORBER ATOM)= S.8951794E+052

MODERATOR-S WILL BE TREATED BY THE NOEDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL HILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL HIND TO ACCOUNT FOR SPATIAL SELF-SHIELDING-1.SSSGS

GROUP RES ABS BEE FIBS RES SCAT
S -1.537756E-03 G.00SSESE+00 -1.274533E-52
S0 -9.518421E-02 D.SSSSGSE+S0 -5.100155E-E1
11 -1.724563E+00S G.0S000SE+00S -2.284316E+G0
12 -. 5948936E+00 0.SSSSGSE+00 -9.034661E+G0
13 -1.165305E+01 G.SSSS00E+00 -1.439S346+00

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 5.75991E+01
FISSION 0.00800E+0G

PROCESS NUMBER 1007 II AT TEMPERATURE= 293.00

URANIUM-SIB EHDF/B-IV MAT 1261 UPDATED 06/12/94 1091235 TEMPERATURE- 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAB IS S.S000E+GS

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025 TEMPERATURECKELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAB DENSITY =2.7220573E-04

SPIN FACTOR (G) - 15171.100 LUMP DIMENSION (A-BAN) = 0.SI00000E±S0

INNER RADIUS - 0.0000000E+50 DANCOFF CORRECTION (C) = S.SS00000E+00

THE ABSORBER HILL SE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 1.008 SIGMLA)PER ABSORBER ATOM)= 4.1345737E+03

MODERATOR-S HILL BE TREATED BY THE NORDHEIM INTEGBAL METHOD.

M•ASS OF MODERATOR-S2 23.697 SIGMA(PER ABSORBER ATOM)= 5.2259918E+02

MODERATOR-S WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL HILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USES TO ACCOUNT FOR SPATIAL SELF-SHIELSING=I.SSSS00

GROUP HIS ABS RES FISS RES SCAT
12 -l.562050E+00 -9.554369N-GS -4.055827E-02
13 -5.262661E+00S -2.551354E-t00 -1.213855E-S1
14 -3.765349E+00S -2.255217E±SS -2.506130E-52
15 -1.919643E-04 -1.45940GE-54 1.329653E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.15993E+02
FISSION S1.8668E+02

PROCESS NUMBER 1007 IS AT TEMPERATURE- 293.00

URASNIUM-235 ENSF/B-IV MAT 1261 UPDATES 08/12/94 3002235 TEMPERATURE- 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS S.SO00E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025 TEMPERATURE)NELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAN DENSITY = 5.1165749E-05

SPIN FACTOR (0) = 15171.100 LUMP DIMENSION (A-BAN•) = 0.0000000E+00G

INNER RADIUS - 0.0000000E+00S DANCOFF CORRECTION (C) S .0000000E+00S

THE ABSORBER HILL BE TREATED BY THE NORDNNIM INTEGRAL METHOD.

MASS OF MODERATOR-i - 1.008 SIGMA)PER ABSORBER ATOM)- 2.6596197E+f04

MODERATOR-i HILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 13.920 SIGMA(PER ABSORBER ATOM)= 6.2625855E+53

MODERATOR-2 HILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL HILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP OH CELL USED TO ACCOUNT FOR SPATIAL SELF-SBIELSING-S.SOSOS

GROUP RIB ABS RES FISS RES SCAT
12 -2.344S56E-Si -1.438805E-Sl -6.245554-E-35
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13 -8.441902E-01 -4.162556E-01 -1.976475E-02
14 -5.930282E-01 -3.583517E-01 -4.437619E-03
15 -6.245016E-05 -4.746152E-05 3.750866E-58

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.26514E+02
FISSION 1.34455E+i02

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-236 ENDF/B-IV MAT 1262 UPDATED 08/12/94 1092238 TEMPERATURE= 293.00

GEOMETRy }LAS SEEN SET TO HOMOGENEOUS AS LSAR IS S.5000E+S0

RESONANCE DATA FOR THIS NUCLIDE

MASS NUM4BER (A) = 236.006 TEMPERATURE(KELVIN) = 25

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 1.05

SPIN FACTOR (0) = 656.527 LUMP DIMENSION (A-BAR) = 0.05

INNER RADIUS = 0.00O0O00E+0I DANCOFF CORRECTION (C) 0.05

THE ABSORBER HILL BE TREATED BY THE NORDNEIM INTEGRAL METHOD.

MAOSS OP MODERATOR-I = 1.006 SIGMA(PER ABSORBER ATOM)= 1.52728E

MODERATOR-I HILL BE TREATED BY THE NORDNEIM INTEGRAL METNOD.

MASS OF MODERATOR-2 = 22.105 SIGMA(PER ABSORBER ATOM)= 1.204775

MODERATOR-2 MILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL HILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-INIELDING=.I.00O0

GROUP REl ABS RES FISS AES SCAT
9 -5.670995E-03 0.000000E+00 -6.271562E-02

10 -2.562614E-01 -1.776290E-06 -1.805436E+0I
11 -5.712295E+00 0.OIIOG0E+II -1.704668E+011
12 -I.260907E+01 0.OO0000E±00 -3.653433E+01

11 -4.122983E+01 0.OI000OE+II -. 1.60631E+01
14 -7.892720E+01 0.OS0OOOE+G0 -4.614881E+00
15 -5.014865E-08 0.0110000E+0O 9.319286E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 6.34161E+01
FISSION 5.30609E-04

PROCESS NUMBER 1007 II

URANIUM-238 ENDF/S-IV MAT 1262 UPDATED 18/12/94 3092238

GEOMETRy MLAOSBEEN SET TO HOMOGENEOUS AS LBAN IS 0.IIIOE+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) - 236.006 TEMPERATURE(KELVON) = 20

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 3.71

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAN) = 0.05

INNER RADIUS = 0.IG00000E+00 DAIICOFF CORRECTION (C) =0.05

THE ABSORBER HILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i = 1.008 SIGMA(PER ABSORBER ATOM)= 3.659324

MODERATOR-I MILL BE TREATED BY THE NORDNEIM INTEGRAL METHOD.

MASS OF MODERATOR-? = 03.944 SIGMA(PER ABSORBER ATOM)= 8.631714

MODERATOR-2 HILL BE TREATED BY THE NORDNEIM IHTEGRAL METHOD.

THIS RESONANCE MATERIAL HILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL GSED TO ACCOUNT FOR SPATIAL SELF-SHIELDlNG=SI.0000

GROUP RES ABS RES FIll RES SCAT
9 -1.456656E-05 0.00O00OE+00 -1.704462E-04

10 -8.678175E-04 -4.638382E-09 -6.304161E-03
11 -5.092458E-02 0.O00000E+00 -1.643915E-01
12 -5.5655130-01 0.00O0OIE+00 -6.6649600-01
13 -6.091141E-01 0.000I000E+00 -2.006093E-01
14 -1.094999E+00 0.OOOGOOE+00 -6.417535E-02
15 -3.7340670-09 0.000OO0E+00 2.9320410-09

EXCESS RESONANCE INTEGRALS

93.100

955411E-03

(000000E+00

(000000E+00

60E+ 03

.9E+ 02

SAT TEMPERATURE- 293.00

TEMPERATURE- 293.00

93.000

.67583E-06

000000E+00

0010100+00

47E+05

88E+04
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RESOLVED

ABSORPTION 2.70632E+02
FISSION 5.33689E-04

PROCESS NUMNBER 1007 IS AT TEMPERATURE= 293.00

0
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THIS KIDRN WORKING TAPE WAS CREATED 05/16/03 AT 11:02:33
THE TITLE OF THE PARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

RASED ON ENDF-H VERSION 4 DATA
COMPILED FOR NRC 1/27/89

TAPE ID 4321
NUNBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
HYDROGEN ENDF/8B-IV MAT 1269/TWRMIO02
HYDROGEN ENDF/HB-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/TWRMSOO2
HYDROGEN ENDF/H-IV MAT 1269/TWRM1002
HYDROGEN ENDF/B-IV MAT 1269/THR941002
HYDROGEN ENDF/HB-IV MAT 1269/THRM1002
CARBON-12 ENDF/HB-OV MAT 1274/TNPM1065
CARBON-12 ENDF/NB-OV MAT 1274/THR841065
OXYGEN-16 ENDF/SB-IV MAT 1276
OXYGEN-16 ENDF/N-IV MAT 1276
OXYGEN-16 ENDF/SB-IV MAT 1276
OXYGEN-16 ENDF/HB-OV MAT 1276
OXYGEN-i6 ENDF/SB-IV MAT 1276
OXYGEN-YE ENDF/B-IV MAT 1276
SILICON ENDF/HB-IV MAT 1194

CR 1191 MT 00-204 (1/EST) P-3 293K OP=5+4 (42375)'

MANGANESE-RB ENDF/B-IV MAT 1197
FE 1192 NT 05-304(CI/ENT) P-I 293K SPR5+4 (42375)'
NI 1190 NT 5S-304 (1/EST) P-I 293K SP=5+4 (42375)'

SIRCONIUM ENDF/B-1V MAT 7141
PH 1298 218NGP 042375 P-S 293K

THORIUM4-232 ENDF/H-IV MAT 1296
URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1262
URANIUM-238 ENDF/B-OV MAT 1262

NUMBER OF NUCLIDES
NUMBER OF GAMMA GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 06/12/94
UPDATED 08/12/94
UPDATED 06/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 00/12/94
UPDATED 09/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 08/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/02/94
UPDATED 06/02/94
UPDATED 06/12/94
UPDATED 08/12/94
UPDATED 06/12/94
UPDATED 06/12/94

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

25
0

1010

3001001
4001001
5001001
7001001
9001001
10060012
3006012
1008016
3008016
4008016

5009016
7009016
9008016
3014000
6024304
9020055
8026304
8028304
3040000
60829000
3090232
1092235
3092235
1092236
3092238

TAPE COpy USED 0 I/O'S, AND TOOK 0.11 SECONDS

0
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SSSSSSSSSSSS CCCCCCCCCCC AAAAAA LL EEEEEEEEREEEE PPPPPPPPPPPP CCCCCCCCCCC

SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAIAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
SS SB CC CC AA AA LL EE PP pp CC CC
55 CC AA AA LL EE pp pp cc
SS CC AA AA LL ER PP pp CC
SSSSSSSSSSSS CC AAAAAAA LL EREEEEE--------------PPPPPPPPPPPPP CC

SSSSSSSSSSSS CC AAAAAAAA LL EREEERE--------------PPPPPPPPPPPP CC
SR CC AA AA LL EE PP CC
SS CC AA AA LL EE PP CC

SS SS CC CC AA AR LL EE PP CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC AA PA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AR AR LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

***** ~PROGRAM VERIFICATION INFORMATION***

***** CODE SYSTEM: SCALE-PC VERSTON: 4.3***

***** PROGRAM: 000009***

*** CREATION DATE: 03/08/96 **

***** VOLUME: Engq**

***** LIBRARY: M:\SCALE43\MIN_NT\EXE***

*** PRODUCTION CODE: KENOVA * *

***** VERSION: 3.1***

***** JOBNAME: SCALE-PC * *

*** DATE OP EXECUTION: 55/16/I3***

* ** TIME OF EXECUTION: 11:S2:37** *

0** **
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**LWT WITH GA I FW * *

**************************************************************************
** *-*~**** NUMERIC PARAMETERS *** *

***TME MAXIMUM PROBLEM TIME (MOW) *** *

**TWA TINE PER GENERATION (MIN) 5.00**

* ** GEN NUMBER OF GENERATIONS 803 ***

M* PG NUMBER PER GENERATION 1000 *-**

**NSK NUMBER OF GENERATIONS TO BE SRIPPED 3 -**

*** NEG BEGINNING GENERATION NUMBER 1**

** ES GENERATIONS BETWEEN CHECKPOINTS S *

**XlD NUMBER OF EXTRA I-D CR051 SECTIONS i * *

WI*NB NEUTRON BANE ISZE 1025**

**XWB EXTRA POSITIONS IN NEUTRON BARK 0**

WE NB FISSION BARE SIZE I00GS*

E**XF EXTRA POSITIONS IN FISSION BARR0 *

**WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000**

**WTW WEIGHT HIGH FOR SPLITTING 3.0000**

**WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3331 *

RWOHN STARTIWG RANSOM WUMBER BB82710S000S*

**NB8 NUMBER OF D.A. BLOCKS ON UNIT 5 200**

**NL8 LENGTW OF O.A. BLOCKS ON UNIT 8 5120*

**AOJ ROSE OF CALCULATION FORWARD * **

* ** INPUT DATA WRITTEN ON RESTART UNIT NO * **

* ** BINARY DATA INTERFACE YES *-**
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*** ~LHT WITH GA IFM**

*** ****** ~LOGICAL PARAMETERS *** *

HUNl

FIX

SMU

MKU

CXU

MKH

CKH

HHL

ARM

XSl

XI2

MAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UHIT HUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUM4BER

PRINT FIBS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FIBS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT l-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA l-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

HO

NO

NO

NO

NO

NO

PLT

EON

NUB

MKP

CKP

FMP

MKA

CKA

ElMA

HAL

EAR

GAS

PAM

PHI

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE HO-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-REFF BY UNIT LOCATION

PRINT FIBS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EEF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIB. AND ABS. BY REGION

PRINT FAR BY GROUP

PRSNT XSEC-ALBEDO CORRELATION TABLES

PRINT HEIGHT AVERAGE ARRAy

PRSIN INPUT GEOMEOTRY

PRINT DEBUG INFOPSMATION

PRINT TRACKING INFORMATION

NO**

NO ***

YES ** *

NO **

NO ** *

NO ** *

NO ** *

NO**

NO**

NO**

NO *

NO**

NO ** *

HO ** *

NO ** *

PARAMETER INPUT COMPLETED

I.... IO'S HERE USED SHADING THE pARAMETER DATA ....

* ********** DATA READING COMPLETED**********
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**************************************•************************************************LTWIHGIFM***

*************************************************************************
*************************************************************************

** UNIT VOLUM•E * *
* ** NUMBER DATA SET NAME NAM•E UNIT FUNCTION**

** XSC 14 D:\zj r\Lwt\SAIFM\Crit\DAS4ASED\qaifm_173psO0 MIXED CROSS SECTIONS *

** ALS 79 N:\scale43\DATALLIB\FT79F001 INPUT ALBEDOS *

NIB WSD8 M:\scale43\DATALIS\FT80FS01 INPUT BRIGHTS**

** * SET 16 UNKNOWN WRITE SCRATCN DATA * *

** BIN 95 D:\zj r\Lwt\GAIFM\Crit\DA/4AGED\gaifm173ps_00 BINARy INPUT DATA *

4., SIT 95 D:\zjr\Lwt\GAIPIM\Crit\DASIGED\gaifrn173ps_00 READ RESTART DATA**

** LIB 4 D:\zj r\Lwt\GAIPM\Crit\DAS4AGEDkgaifm_17Ips_00 INPUT AMPX WORKING LIBRARY *

S* D:\zjr\Lwt\GAIIS4\Crit\DAS4AGED\qaifml7Sps_00 INPUT DATA DIRECT ACCESS *

,4 9 UNKNOWN SUPER GROUPED DIRECT ACCESS * **

1*5I UNKNOWN XSEC MIXING DIRECT ACCESS *

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

CROSS SECTIONS READ FROM TNE AMPX WORKING LIBR•ARY ON UNIT 4

0
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LWT WITH GA IFM

MIXING TARLE

NUMOER 09 SCATTERING 01NGLE0 = 2
CROSS SECTION MESSAGE THRESHOLD =3.GE-IS

MIXTURE=
NUCLIDE
1001001

08/12/94

1006012
08/12/94

1008016
08/12/94

1040000
08/12/94

1092135
08/12/94

1092238
08/21/94

MIXTURE =

NUCLIDE
3001001

08/12/94

1008012
08/12/94

1008016
08/12/84

1014000
08/12/94

1090232
08/12/94

3092235
08/12/94

3092238
08/12/94

MIXTURE =

NUCLIDE
4001001

08/12/94

4008016
08/12/94

MIXTURE=

NUCLIDOR
5001001

08/12/94
5008016

08/12/94

MIXTURE =
NUCLIDE
6082000

08/12/94

MIXTURE =
NUCLIDE
7001001

08/12/94

7008016
08/12/94

MIXTURE=
NUCLIDE
8024304

08/12/ 94

60250055
08/12/94

8028304
09/12/ 94

8029304
09/12/94

MIXTURE =

NUCLIDE
9001001

08/12/94
9008016

08/13/9 4

1
ATOM-DENS.

5. 522 01E-02

1.08398E-04

2.27549E-02

6.20447E-03

2.122010-04

1.09054E-03

3
ATOM-DENS.

6.61692E-02

3.716160-02

3.347270-02

3.16038E-03

5.315330-04

5.11657E-OS

3.71876E-OS

4
ATOM-DENS.

6.67692E-06

3. 3384 60-06

S

ATOM-DENS.
8.916920-06

3.33846E-16

DENSITY (0/CC)
HOT. FRAC.

4.239590-02

9.91110E-04

2.712350-01

4.319230-01

4.87476E-02

1.98707E-01

DENSITY (G/CC)

WGT. FRAC.
5.283240-02

3. 5017 9E-01

4 .203020-01

6.969950-02

9.684830-02

9.443960E-03

6.951520-04

DENSITY (0/CC)

HGT. FRAC.
1.119210-0 1

9. 88 074E0-01

DENSITY (0/CC)

HGT. FRAl.
1.119270-01

8.88074E-01

= 2.1794
ZA ANT

1001 1.0077

6000 12.0001

8018 15.9904

40000 91.2196

92230 235.0441

91238 238.0510

- 2.1146
ZA ANT

1000 1.0077

6000 12.0001

8016 15.9904

14000 29.0853

90232 232.0333

92235 235.0441

92238 239.0510

= 0.99917E-04
ZA AWT

1001 1.0077

8016 15.9904

= D.99817E-04
IA ANT

1001 1.0077

9016 15.9904

HUCLIDE TITLE
HYDROGEN RNDP/S-IV MAT 1269/THR541002

CARSON-I2 ENDF/B-IV MAT 1274/T88R41065

OXYGEN-16 ENDF/R-IV MAT 1276

ZIRCONIUM4 ENDF/S-IV MAT 7141

URASIUM-235 EHDF/S-DV MAT 1261

URANIUM-238 ENGF/B-IV MAT 1262

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THEMI002

CARBON-12 ENDF/B-IV MAT 1274/THRMIC065

OXYGEN-16 ENDF/B-DV MAT 1276

SILICON ENDF/B-IV MAT 1194

THORIUM-232 ENDF/8-IV MAT 1206

URANIUM4-235 ENOO/S-IV MAT 1261

UR.ANIUM-238 RNDF/8-SV MAT 1262

NUCLIDE TITLE
HYDROGEN OHIF/S-Dy MAT 1269/THROM1OO2

OXYGEN-16 ENDF/8-IV MAT 1270

NUCLIDE TITLE
HYDROGEN EHDF/S-DV MAT 1269/T89541002

OXYGEN-16 ENDF/8-IV MAT 1276

NUCLIDE TITLE
PB 1280 218NGP 042318 P-3 2930

NUCLIDE TITLE
HYDROGEN EHDO/S-IV MAT 1269/THRM1002

OXYGEN-16 ENDF/S-IV MAT 1276

NUCLIDE TITLE
CR 1191 MT 10-304 (1/ROT) P-3 2930 SP-5+4 (42375)

1434NGANESE0-55 ENDF/S-IV MAT 1197

FE 1192 MT SS-304 (1/ROT) P-3 2930 SP=5+4 (42375)

NI 1190 NT IS-304 (1/ROT) P-I 2930 0P=5+4 (42375)

NUCLIDE TITLE
HYDROGEN ENDF/S-IV MAT 1269/THRMI002

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

6 DENSITY)G/CC) = 11.144
ATOM-DENS. HGT. FRAC. DA ANT

3.296900-02 1.001000E+00 92010 207.21D0

7
ATOM-DENS.

6.616920-06

3.3384 6E-06

8
ATOM-DENS.

1.74296E-02

1.73633E-03

5.93579E-02

7.720700-03

9
ATOM-DENS.

5.676920-02

3.3384 6E-01

DENSITY (C/CC)
HOT. FRAC.

1.119270-01

8.988074E0-01

DENSITY (C/CC)

HOT. FRAC.
1. 900000-01

1.990999E-02

6.950000-01

9. 5000 10-02

DENSITY()G/CC(

NOT. ORAC.
1.11927E-01

8.89074E-01

- 0.99817E-04
DA ANT

1001 1,0077

8010 15.9904

= 7.9200
EA ANT

24000 51.9957

25055 54.9379

26000 55.9447

28000 58.6872

= 0.99817
ZA ANT

1001 1.0077

8015 15.9904

1001001
3001001
400101
1001001
7001001
9001003
1006012
3006012
1009016

HYDROGEN
HYDROGEN
RYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
CARSON-ID
CARSON- 12
OXYGEN-16

ENDF/S-IV MAT 1269/TORMTOO2
0E40F/8-DV MAT 1269/TRRMI1002
0ENDF/S-DV MAT 1269/THRMI0002
ENDF/B-IV MAT 1269/T50R41002
ENDO/S-DY MAT 1269/THRN1002
ENDO/S-DV MAT 1260/T9R041002
0ND0/S-DV MAT 1274/TNR841065
ENDF/S-DV MAT 1274/TNRSM1O6S
ENDF/8-IY MAT 1276

UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/32/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
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REND MESSAGE NUMBER K<5-222

REND MESSAGE NUMBER K<5-222

REND MESSAGE NUMBER K15-222

REND MESSAGE NUMBER K15-222

REND MESSAGE NUMBER K15-222

REND MESSAGE NUMBER K15-222

3008016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 06/12/94
4008016 OXYGEN-SE ENDF/B-IV MAT 127E UPDATED 05/22/94
5008016 OXYGEN-SB ENDF/B-IV MAT 1276 UPDATED 06/12/94
7008016 OXYGEN-l6 EEDF/B-IV MAT 1276 UPDATED 08/12/94
9008016 OXYGEN-lB ENDF/B-IV MAT 1276 UPDATED 08/12/94
3014000 SILICON ENDF/B-IV MAT 2194 UPDATED 06/12/94
8024304 CR 1291 NT 00-304 (1/EST) P-3 293K SP=5+-4(42375)' UPDATED 09/12/94
6025055 MAN4GANIESE-55 ENDF/B-IV MAT 1197 UPDATED 09/12/94
6026300 FE 1192 MT SS-304 (1/ROT) P-a 293K1 SP=5+4 (42375)' UPDATED 06/12/54
6028204 ES 1190 ET SS-3G4 (1/ROT) P-a 293K1 SP=5+i4 (42375)' UPDATED 08/12/94
1040000 ZIRCONIUM ENDF/B-IV MAT 7141 UPDATED 08/12/94
6062000 PB 1288 218NGP 042175 P-2 293K1 UPDATED 08/12/94
3990232 THORIUM-232 ENDF/B-IV MAT 1296 UPDATED 08/22/94
1092225 URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94
2092235 URANIUM-235 ENDF/G-IV MAT 1261 UPDATED 06/12/94
1092236 URANIUM-236 ENDF/B-IV MAT 1262 UPDATED SS/12/94
3092236 URANIUM-236 ENDF/B-IV MAT 1262 UPDATED 06/12/94

2 TRANSPERS FOR MIXTURE 1 MERE CORRECTED PFOR BAD MOMENTS.

2 TRANSFERS FOR MIXTURE 2 MERE CORRECTED P0K BAG MOMENTS.

2 TRANSPERS POX MIXTURE 4 MERE CORRECTED POX BAD MOMENTS.

2 TRANSFERS FOR MIXTURE 5 MERE CORRECTED FOR SAG MOMENTS.

2 TRANSFERS FOR MIXTURE 7 MERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS POX MIXTURE 9 MERE CORRECTED POX SAG MOMENTS.

S.... ID'S MERE USED MIXING CROSS-SECTIONS ....

1-D CROSS SECTION ANRAT ID NUMBERS
1 2002 1452 27 18 1018

..... 0 ID'S MERE USED PREPARING TEE CROSS SECTIONS ....
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** LHT WITH GA 1FM**

** -*** ADDITIONAL INFORMATION * ***** * *

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN WSECS 1

ENYRIES/NEUTRON IN TNE NEUTRON BANK 17

ENTRIES/NEUTRON TN THE FISSION BANK 10

NUMBER OF MIXTURES USED 7

NUMBER OF BIAS ID0S USED

NUMBER OF DIFFERENTIAL ALBEDOS USES

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

S

15

15

5

USE LATTICE GEOMETRY

GLOBAL ARRAy NUMBER

NUMBER OF UNITS IN TNE GLOBAL X DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UNITS IN YNE GLOBAL I DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM BOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAy NESTING LEVEL

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION

S

YES

NO

2

1

NO

B

S

NO * *

**4

+X BOUNDARY CONDITION

+Y BOUNDARY CONDITION

+Z BOUNDARY CONDITION

MIR

MIR

MIR

MIR**

MIR**

MIR **
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** LWT WITH GA IFM *

*** ~~~* * *****SPACE AHD SUPERGROUP INFORMATION *** *

** 100000 WORDS IS THE TOTAL SPACE AVAILABLE.**

** 30617 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.**

** * 69383 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA. ** *

** 99706 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTSNG THE SUPEROROUPS. *

** 69323 WORDS OF STORAGE ARE AVAILABLE TO RACH SUPERGROUP.**

** 1022 WORDS ARE WEEDED FOR THE LARGEST GROUP. *

** 31855 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROHLEM.**

** * 43309 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP. ** *

** 43680 WORDS OF STORAGE HILL BE USED TO RUN THIS PROBLEM. **

**STARTING EHDING XSEC ALHEDO TOTAL**
* ** SUPERGROUP GROUP GROUP LEHGTH LENGTH LENGTH ** *

** 1 1 27 2591 0 12632**

S.... IO'S MERE USED IN SUPERGROUPING ....

S.... IO'S MERE USED LOADING THE DATA ....
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LWT WITH GA IKM

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTOLIZED IN THIS PROBLEM

HUM IDREGION

... UNIT 1

TRIGA/RERTR FHU

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

- NO BASKET

1 1 RADIUS

81 RADIUS

4 1 RADIUS

8 1 RADIUS

5.0927

5. 3975

5.7277

0.0325

+2 =

+Z2 =

+2

+2 =

28.000

28 .000

28.000

28.000

-Z = -28.000

-Z = -28.000

-Z = -28.000

-0 = -28.000

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

AT

AT

AT

AT

K

K

K

X

0.00000

0.00000

0.00000

0.00000

Y

Y

Y

Y

0.00000

0.00000

0.00000

0.00000

... UNIT 2

HTGR FHU - NO BASKET

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

3 1

i

i

i

RADIUS =

RADIUS =

RADIUS =

RADIUS=

5.7277

6.0325

8.3627

6.6675

+Z =

+2

+2 =

+Z

28.000

28.000

28.000

28.000

-Z

-Z

-2

-2

-28.000

-28. 000

-28.000

-28.000

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

AT

AT

AT

AT

X

K

X

K

0.00000

0.00000

0.00000

0.00000

Y

Y

Y

Y

0.00000

0,00000

0.00000

0.00000

GLOBAL*************
UNIT 5

ASSEMBLED LHT

1 CYLINDER

HOLE NUMBER

BOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

B CYLINDER

0 CYLINDER

7 CUBOID

4 1 RADIUS = 17.150

I AT K = 0.00000

2 AT K = 0.00000

8 1 RADIUS = 18.910

6 1 RADIUS = 33.465

8 1 RADIUS = 36.519

7 1 RADIUS = 49.223

8 1 RADIUS = 49.822

5 I +K = 49.822

+Z2

y2 =

+2

+2

+Z =

28.000

6.0325

-0.6675

28.800

28.000

28.000

28.080

28.000

-49.822

-l = -28.000 CENTERLINE IS AT K

2

-2

-Z

-2

-2

-2

+Y

0.00000

0.00000

-28.000

-28.000

-28.000

-28.000

-28.000

49.822

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT K

CENTERLINE IS AT X

CENTERLINE IS AT K

CENTERLINE IS AT K

CENTERLINE 05 AT K

-Y = -48.822 +2

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 28.000

Y = 0.00000

Y

Y

Y

Y

Y

-Z

0.00000

0.00000

0.00000

0. 00000

0.00000

-28.000
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UNIT REGION

2
3

2 1
2
3

3

4

7

LMT MITN GA 1IF4
VOLUMES FOR TNOSE UNITS UTILIZED

GEOM4ETRY
REGION VOLUME

1 4.56253E*-13 C!•33
2 .562519E+52 CM**3
3 4.462H3E+Sl CM**3
4 6.3061ElH 0I2 CM**3

5 5.77163E+03 CM**3
6 6.3S6l9E+02l CIM-3
7 7.20060E+52 Q4**3

S 6.9H721E+SS CM**3

9 3.75214E+54 CM**3
10 I.11674E+54 CM**3
ii 1.34106E+05S CM**3
12 3.7604HE+054 CM4**3
13 1.91631E+S5 CM**3
14 1.04445E+04 CM**3
15 1.19323E+05 CM**3

IN THIS PROBLEM

CUMULATIVE
VOLUME

4.562393+03 CM4'3
S.1253SE+S3 CM"*3
5.771635+93 CM**3
6. 40225E+53 CM**3

5.77163E+03 CM*.3
6. 40225E+03 CM**3
7.12231E+03 CM**3
7.H821S3E+03 CM**3

S.17447E+04 CM4**3
6.29121E+04 CM* *3
l. 97S18E+OS CM* *3
2. 346235+05 CM

t t
3

4. 26254E+05 CM*
t

3
4. 36699E±05 CM**3

S. 56522E+G5 CM**3

UNIT USES REGION

i 1 1

2
3

2 1 1
2
3

2
3

5

7

MIXTURE

1
6

3
H

S

6
8
7
S

5

TOTAL VOLUME

4.56283E+G3 CM**3
5.62519E+G2 CM**3
6.46263E+02 CM**3
6.30619E+0-2 CM

t
*3

5.77163E-t03 fl4**3
6.30619B+02 CM

t
*3

7.20060E+02 CM**3
6.9H721E+02 CM

t t
3

3.75214E+04 CM**3
1.11674E+04 CM

t t
3

1.34106E+05 CM**3
3.7604HE+04 CM**3
1.91631E+05 CM**3
1.04445E+04 CM**3
1.193235+05 CM**3

MASS (G)
9.94 4195+03
1. 225050+04
3.885167E+O0
1. 19105E+01O
1. 52130E+06
1. 91281E+01
4.885975E+05

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1
3

S

6
7
S

4.562H3E+03 CM**3
S.77163E+03 CM

t
*3

3.SHS76E+04 CM"*3
1.19323E+055 CM*.3
1.34106E+05 CM'

t
3

1.91631E+05 CM**3
6.17393E+04 CM**3

*** ~BIASING INFORMATION**

** A DEFAULT HEIGHT OF 0.500 MILL HE USED FOR ALL BIAS ID'S. *

************************************************************************ *

..... 0 IO'S MERE USED IN REND-V BEFORE TRACKING ....

..... .00550 MINUTES MERE USED PROCESSING DATA . . ...

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.55S64E-02

START TYPE S HAS USED.

THE NEUTRONS MERE STARTED UN4IFORM4LY THROUGHOUT THE ENTIRE VOLUME DEFINED ST THE OUTERMOST GEOMETRY CARD.
THE FLAG TO START NEUTRONS SN THE REFLECTOR MAS TURNED OFF

1.49067 MINUTES MERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 1.50400 MINUTES.
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LHT WITH GA IFM

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MIATRIX MATRIX K-EFF

GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION N-EFFECTIVE DEVIATION

KENO MESSAGE NUMBER K5-ill WARNING ... .ONLY 752 INDEPENDENT FISSION POINTS WERE GENERATED

1 6.83685K-I1 l.S105GE+0I 1.0O000E+00 0.SI0O0E+0I0 0.IG0OOE±00 0.00000E+O0

WEND MESSAGE NUMBER K5-132 WASHNING ... .ONLY 773 INDEPENDENT FISSION POINTS WERE GENERATED

2 8.900502E-S1 l.52050E+0I 1.00000E+II 0.IO0OIE+IS I.0000OE+00 0.S00SSE+0S

WEND MESSAGE NUMBER K5-132 WARNING ... .ONLY 809 INDEPENDENT FISSION POINTS HERE GENERATED

3 7.23529E-01 1.52967E+GI 7.23529E-Il 0.IIIIIE+00l l.OI000E+l0 0.III00E+II

4 7.41i32E-0l .1.3783E+40I 7.12331E-I1 8.80119E-03 0.000I0E+F0l l.OIOI0E+I0

5 7.14495E-01 1.54800E+00 7.26385E-Il 7.82097E-I3 G.00000E+01 GOOO000E+I00

6 7.14i33E-0l 1.55717E+40l 7.21322E-I1 6.32186E-03 0.OIIIOE+00I 0.00000E+r00
7 7.15718E-G1 l.56633E+GI 7.21801E-ll 5.12753E-03 I.00000E+00 0.II00IE+00

8 7.13589K-0l 1.57550E+Il 7.24049E-ll 4.75198E-I3 0.0I000E+00 0.OI000E+I0

9 7.25221K-01 1.5845GK+II 7.24217K-Si 4.01964K-SI 0.00000E+0O0 0.IIO00E+00

10 7.27787K-Il l.59367E+Il 7.24113K-Si 3.59960K-03 0.II0I0E+01 0.00000E+I0

11 7.22111K-Il i.60383E+00 7.24380K-Si 3.10806E-03 0.00000K+00 0II0000E+00

12 7.48817K-Il i.61300E+0I 7.18824K-Si 3.70127K-S3 0.00I00E+00 0.I000E+l00

13 7.24320K-Il l.62217E+00 7.18586K-Si 3.35585K-S3 0.00000E+I0 I.I0000E+00

i4 7.45840K-0l 1.63133E+00 7.28208K-Si 3.46i52E-03 0.II000E+00 0.0O000E+00

15 7.16945K-0l l.64033E+00 7.27342K-li 3.29990E-I3 0.00000E+I0 0.OOI00K+00
i6 7.309i6K-01 1.64950E+OI 7.27507K-Si 3.06576K-I3 0.00000E+00 0.00100E+00

17 6.88580K-Il i.65867K+II 7.24895K-Si 3.86247K-I3 0.0O000E+00 0II0000E+00

18 7.26335K-li 1.66783KE+l0 7.25078K-li 3.61398K-Il 0.0000OE+00 0.00010E+l0

19 7.12447K-0l l.67700K+00 7.24335K-li 3.47510E-03 l.O000OE+00 I.OOOIIK+l9

20 7.3268E8-Il l.687i7E+II 7.24795K-Il 3.31843E-13 0.00O0OE+0l 0.0010K0+00

21 7.24642K-0l 1.60633E+l0 7.24707K-Si 3.12947E-03 0.00000E+00 0.I0000E+00

22 7.04239K-Il 1.70533KE+ll 7.23768K-Si 3.14162E-13 0.00000E+0l 0.OO000K+l0

23 7.38177K-Il l.7145IK+II 7.2444iE-0i 3.06506E-03 0.I0000E+I0 0.IOOIOK+l0

24 7.13708K-li 1.72367E+II 7.23499K-Si 3.17062E-13 0.I0000E+00 0.OOOIOK+I0

25 7.21492K-Il l.73283E+OI 7.23368K-Si 2.93699E-03 0.OI00E+00 0.00001E+I00

26 7.47221K-Il 1.74301E+00 7.24362K-Si 2.98241E-03 0.0000OE±00 0.OOIIIE+l0

27 6.86648K-Il 1.752i7K+SI 7.22853K-Si 3.23403E-03 0.0000OE+00 0.OOO00E+l0

28 7.295i3K-01 l.761i7E+00 7.23110K-Si 3.11770K-13 I.OIO00E+00 0.OOOI0E+I0

29 7.28965K-Il 1.77033E+00I 7.23326K-Si 3.11784E-13 0.00000E+00 0.O0O00E+00I

20 7.22443K-Il l.77950E+0I 7.23295K-li 2.89860E-03 0.00000E+00 0.100000+S0

31 7.345i8E-01 1.78867E+l0 7.23682K-li 2.82351E-03 0.I0000E+00 0.0O000E+I0

32 7.42341K-Il 1.79783E+II 7.24304K-Si 2.79778K-03 I.00000E+00I 0.00000E+l0
33 7.25865K-Il 1.807I0E+00 7.24354K-Si 2.70649K-S3 0.II000E+I0 0.OO000E+I0

34 7.38221K-Il l.816i7K+00 7.24788K-Il 2.65614E-13 0.000I0E+00 0.00000E+00

35 7.32307K-Il 1.82533E+0I 7.25115K-01 2.58445K-Il 0.00000E+00 0.00000E+00

36 7.06762K-li 1.83450E+00 7.24479K-li 2.56412E-03 0.O0000K±00 0.III00E+00

37 7.40816K-Il 1.84307K+00 7.24945K-li 2.53311E-13 I.I0000E+00 0.OOIIIE+I0

38 7.45111K-Il l.85283E+II 7.25509K-li 2.52467K-S3 0.II000E+0l 0.0O000E+00

39 7.24951K-Il l.86200E+00 7.25491K-li 2.45553K-SI 0.II000E+l0 l.00000E+0l

40 7.23367K-Il 1.87200E+0l 7.25434K-li 2.39069K-I3 0.00000E+00l 0.0000IE+I0

41 7.62481K-Il i.88033E+II 7.26384K-Si 2.51487K-0l 0.OI000E+0l 0.00000E+00

42 7.19762K-Il l.88931E+0I 7.282i9E-l1 2.45678K-I3 0.00000E+00 0.00000E+00

43 6.95196K-Il 1.89850E+Il 7.25460K-li 2.51348K-Il 0.IO0000E+00 0.IIIIIK+00

44 7.16251K-Il 1.90867E+00 7.25002K-Il 2.49518K-03 0.O0000E+00 0.IIIIOE+00

45 7.21878K-Il i.91783E+0l 7.24929K-Il 2.43755K-0l 0I00000E+00 0.11111E+10

46 7.25801K-Il l.92710K+00 7.24949K-li 2.18159K-l 0.I010000+0l 0.00000E+00

47 7.11344K-li 1.93617E+00 7.24625K-li 2.35058K-03 0.00000E+00 0.000000+00

40 7.45183K-Il 1.94533E+00 7.25072K-Il 2.34195K-0l 0.OOOI0E+00 0.11000E+01

40 7.19422K-Il 1.95433E+00 7.24051K-01 2.29473K-03 0.I00I0E+l0 l.I0000E+I0
SI 7.31561K-Il l.96350K+Il 7.25089K-Il 2.25063K-Il 0.II000E+00 II00000E+00

51 7.13145K-Il I.97367E+00 7.24845K-Il 2.21766K-I3 0.00000E+00 0.0I000E+00

52 7.12367K-Il l.98283K+00 7.24596K-Il 2.18714K-I3 0.00000E+00 0.IIIIIE+0I

51 7.25715K-Il l.99200E+0l 7.24618E-Il 2.14393K-I3 0.IIIIIE+Il 0.00000E+00

54 7.20151K-Il 2.001170+11 7.24656K-Il 2.11340K-lI 0.111110E+0 0.00000E-00

55 7.32886K-Il 2.01017E+ll 7.24945K-Il 2.16912K-I3 0.00000E+00 0l00000E+0

50 7.27373K-Il 2.01933K+0l 7.24807K-Il 2.03098K-I3 0.10000E+00 0.00000E+0l

57 7.31672K-Il 2.02SSIK+00 7.24992K-Il 1.99649K-Il 0.00000E+00 0.III00E+0I

56 7.64964K-li 2.03767K+00 7.25700K-Il 2.08640E-I3 0.0I000E+00 l.00000E+00

59 7.10090K-Il 2.40483E+00 7.25443K-Il 2.06634K-I3 0.00000E+00 0.00000E+00

60 7.16296K-Il 2.0S5i7E+00 7.25285K-Il 2.13651K-I3 0.010000+00 I.I0000E+00

61 7.06827K-Il 2.06Si7K+lI 7.24969K-Il 2.12652E-03 0.I0000E+0I 0.000O0E+l0

82 7.37813K-Il 2.07433E+00 7.25179K-Il 2.00357K-I3 0.00000K+00 l.III00E+00

63 8.94466K-Il 2.08433K+0I 7.24676K-Il 2.03377K-Il 0.00000K+00 0.00000E+00

64 7.18753K-Il 2.09350E+00 7.24590E-li 2.00298K-Il 0.10000E+00 I.II000E+00

65 7.10344K-Il 2.10267K+00 7.24672K-li 1.97305K-Il 0.00000E+00 0.00000E+0l

66 7.25085K-Il 2.11183E+0I 7.24678K-Il 1.94109K-Il 0.III00E+ll 0.00000E+00

67 7.05691E-01 2.12100E+0l 7.24381K-Il 1.93406K-13 0.00000E+00 l.00000E+00

- 68_- 6.95387K-Il1 2.13017K+0l0 7.23947K-Il1 1.95456K-Il -- 0.II000K+00 -l.00000E+00

69 7.35146K-Il 2.13933E+0I 7.24114K-Il l.91241E-13 0.000O00E+00 l.I0000E+00

75 1.96014K-Il 2.14850E+0l 7.21701E-Ol 1.94811K-Il 0.I0000E+ll l.IIIOOE+00

723 7.57513K-Il 8.21767E+l0 7.22303K-Il 7.lI5lSE-04 0.00000E+00l I.I0000E+00

722 7.42150K-Il 8.22683E+00 7.22331K-Ol 7.13067K-04 0.I0000E+ll 0.00000E+00

723 7.12217K-Il 8.23600E+00 7.22316K-Il 7.12216K-14 0.00000E+00 0.II000K+0l

724 7.12637K-Il 8.24517K+00 7.22303E-Il 7.11355K-Il 0.00000E+00 0.II000E+II

725 6.93314K-01 8.25433E+00 7.22263K-Il 7.11501E-04 0.00000E+00l 0I00I00E+00

726 7.18919K-Il 8.26350E+0l 7.22258K-Il 7.10533E-04 0.00000E+I0 0.IO000E+00

727 7.17417K-Il 8.27350E+00l 7.22252K-Il 7.09583K-04 0.00000E+0O l.IOOOIE+I0

728 7.39636K-Il 8.29267E+00 7.22276K-Il 7.09110E-04 0.10000E+10 l.IIO00E+I0

729 7.21133KE-Il 8.29183E+00 7.22254K-Il 7.18103K-04 0.I0000E-+II 0.11100E+00

730 7.17924K-Il 8.30100E+00 7.22105K-Il 7.07436E-04 l.I0000E-+00 0.II000E+00
711 6.88151K-Il 8.31017E+0I 7.22259K-Il 7.08017K-04 0.01010O+10 l.OOO00E+l0

732 6.96444K-Il 8.32033E+l5 7.22223K-Il 7.07930K-Il 0.lll00E-+00 l.OIII0E+00

713 6.54311-Il 8.32950E+00I 7.22155K-Il 7.179920-14 I.000001,I0 I.00000E+I0

714 7.42358K-Il 8.33850E+00 7.22213K-Il 7.17561K-I4 I.IIII0E+00 I.I0O00E+I0
735 7.14699K-Il 8.348670+00 7.22202K-Il 7.16669E-14 1.10000E+10 0.I0000E+00
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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
780
761
782
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
788
790
791
792
783
794
785
796
797
798
799
800
801
802
803

7.08 865E-01
6.97861E-01
7.14 0156-O1
7.4 83136-01
7.I6405E-01
7.17382E-01
7. 0863 0E-01
7.48760E-01
7.057926-01
6.88416E-01
7.47754E-01
7.4 7333E-01
7.45001E-01
7.06693E-01
7. 2854 7E-01
7.4 4589E-01
7.34765E-01
7.24 710E-0I
7.06538E-01
7. 0814 5E-01
7.10409E-01
7. 2253 6E-01
7.460646-01
7.325776-01
7.621316-01
7. 147 14E6-01
6.93322E-01
6.90859E-01
6.899296-01
7. 404 7 3-01
6.975116-01
7.088896-01
7.29 6066-01
7.041556-91
7.190466-01
6.996456-01
7.209756-01
7. 34 212E-01
7.238286-01
7.081556-01
7.581716-01
7.231556-01
7.225736-01
7.505996-01
6. 8652 9E-01
7.098536-01
7.158074E6-01
7. 2416 6E-01
7. 2167 06-01
6.920986-01
7. 4902 6E-01
7.037466-01
6. 941886E-01
7.236856-01
6.976406-01
7. 192 606-01
7.020206-01
7. 2425 8E-01
6.975376-01
7.59961E-01
7.007466-01
7. 197 67E-01
7.003956-01
7.558176-01
7. 3524 4E-01
7.110486-01
6.969096-01
7.463936-01

8. 3568 3E+00
8.366006+00
8. 37517E+00
8. 384 33E+00
8.39350E+00
8.40350E+00
8. 412 67E+00
8.42 18 3E+00
8.43100E+00
9.440176+00
8.44933E+00
8.458506+00
8.46667E+00
8.47583E+00
8.48500E+00
9. 454176+00
9.50333E+00
8. 5125 0E+00
8. 52167E+00
8.530836+00
8.540936+00
8.549176+00
8. 55 917E+00
8.5 68336+00
8.577506+00
8.585676+00
8.59483E+00
8.604006+00
8. 614 176+00
9. 62333E+00
8.631506+00
8.640676+00
8. 649836+00
8.659836+00
8.669176+00
8. 678176+00
8. 687336+00
8.696506+00
8.705676+00
8.71483E+00
8.724006+00
8.733176+00
8.742336+00
8.75 150E+00
8.760676+00
8.7 6967E+00
8.77 983E+00
8.789006+00
8.796176+00
8.807336+00
8.816506+00
8.820676+00
8. 834676+00
8.844836+00
8.803006+00
8.863176+00
8. 872336+00
8.891506+00
8.890506+00
8.899676+00
8.9508006+00
8.918006+00
8.928176+00
8.938176+00
8.548336+00
8 .957336+00
8.966506+00
8.976676+00

7.221946-01 7.059406-04
7.221516-01 7.05755E-04
7.22140E-01 7.048826-04
7.221766-01 7.04820E-04
7.22168E-01 7.03908E-04
7.221616-01 7.029856-04
7.22143E-01 7.022726-04
7.22179E-01 7.022436-04
7.221576-01 7.01644E-04
7.22111E-01 7.021696-04
7.22146E-01 7.020716-04
7.221806-01 7.019436-04
7.222106-01 7.016686-04
7.22189E-01 7.010366-04
7.22198E-01 7.00150E-04
7.222286-01 6.908536-04
7.22245E-01 6.991196-04
7.22248E-01 6.98195E-04
7.222276-01 6.97579E-04
7.222086-01 6.96903E-04
7.221936-01 6.96154E-04
7.22193E-01 6.95232E-04
7.22225E-01 6.95029E-04
7.222386-01 6.942456-04
7.222916-01 6.953236-04
7.22281E-01 6.944786-04
7.222436-01 6.946106-04
7.22202E-01 6.949216-04
7.22158E-01 6.953736-04
7.22182E-01 6.949756-04
7.22150E-01 6.94716E-04
7.221326-01 6.94024E-04
7.221426-01 6.93186E-04
7.221196-01 6.926796-04
7.221156-01 6.917988E-04
7.220866-01 6.91505E-04
7.220846-01 6.90608E-04
7.22100E-01 6.89891E-04
7.221026-01 6.89000E-04
7.220846-01 6.88345E-04
7.221316-01 6.89034E-04
7.221326-01 6.88146E-04
7.22133E-01 6.87259E-04
7.221696-01 6.87351E-04
7.22123E-01 6.97994E-04
7.221086-01 6.872906-04
7.221006-01 6.86455E-04
7.221026-01 6.85581E-04
7.221026-01 6.847046-04
7.22063E-01 6.849026-04
7.220986-01 6.84891E-04
7.220746-01 6.84418E-04
7.22039E-01 6.844676-04
7.22041E-01 6.83600E-04
7.22010E-01 6.83433E-04
7.22007E-01 6.82576E-04
7.219816-01 6.82180E-04
7.21984E-01 6.81323E-04
7.21953E-01 6.81162E-04
7.22001E-01 6.81989E-04
7.21974E-01 6.81655E-04
7.21972E-01 6.80803E-04
7.219456-01 6.804976-04
7.21987E-01 6.80916E-04
7.22004E-01 6.803106-04
7.21990E-01 6.79596E-04
7.21959E-01 6.79470E-04
7.21989E-01 0.79306E-04

0.000006+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000006+00
0.00000E+00 0.00000E+00
0.000006+00 0.00000E+00
0.00000E+00 0.000006+00
0.00000E+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.00000E+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 0.00000E+00
0.00000E+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.00000E+00 0.000006+00
0.000006+00 0.000006+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.00000E+00 0.000006+00
0.00000E+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000006+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.00000E+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.000006+00
0.00000E+00 0.000006+00
0.00000E+00 0.000006+00
0.00000E+00 0.000006+00
0.000006+00 0.000006+00
0.00000E+00 0.00000E+00
0.000006+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000006+00 0.000006+00
0.00000E+00 0.00000E+00
0.000006+00 0.000006±00
0.00000E+00 0.000006+00
0.000006+00 0.000006+00
0.00000E+00 0.00000E+00
0.000006+00 0.00000E+00
0.000006+00 0.000006+00
0.00000E+00 0.000006+00
0.00000E+00 0.000006+00
0.000006+00 0.000006+00
0.000006+00 0.00000E+00
0.000006+00 0.000006+00

KENO MESSAGE 6NUM066 K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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NAO-LWT Cask SAR August 2015
Revision 44

LHT WITH GA IFN

LIFETINE 1.17843E-04 + OR - 1.60373E-07 GENERATION TINE = 5.85083E-OS +
NU RAR = 2.42082E+00 + OR - 7.81673E-06 AVERAGE FISSION GROUP = 2.38836E+01 +

ENERGY (EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 4.80629E-02 +

NO. OF INITIAL
GENERATIONS

SKIPPED
AVERAGE

K-EFFECTIVE

3 0.72199

4 0.72196

5 0.72197

6 0.721988

7 0.72199

8 0.72197

9 0.72197

10 0.72196

ii 0.72196

12 0.72193

17 0.72193

22 0.72194

27 0.72196

32 0.72190

17 0.72185

42 0.72177

47 0.72183

52 0.72182

57 0.72177

62 0.72173

67 0.72178

12 0.72187

77 0.72177

42 0.72182

07 0.72167

92 0.72181

+ 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 CEHT
DEVIATION CONFIDENCE INTERVAL

- 0.00068 0.72131 TO 0.72267

- 0.00068 0.72128 TO 0.72264

- 0.00068 0.72129 TO 0.72265

- 0.00068 0.72130 TO 0.72266

- 0.00068 0.72131 TO 0.72267

- 0.00068 0.72129 TO 0.72266

- 0.00068 0.72129 TO 6.72265

- 0.00069 0.72128 TO 0.72265

- 0.00069 0.72128 TO 0.72265

- 0.00069 0.72124 TO 0.72261

- 0.00069 0.72124 TO 0.72262

- 0.00069 0.72126 TO 6.72264

- 0.00069 0.72127 TO 0.72265

- 0.00070 0.72120 TO 0.72260

- 0.00070 0.72115 TO 0.72256

- 0.00070 0.72106 TO 0.72247

- 0.00071 0.72113 TO 6.72254

- 0.00071 0.72111 TO 0.72253

- 0.00071 0.72105 TO 0.72248

- 0.00072 0.72102 TO 0.72245

- 0.00072 0.72106 TO 0.72260

- 0.00072 0.72116 TO 0.72259

- 0.00072 0.72105 TO 0.72250

- 0.00073 0.72110 TO 0.72255

- 0.00073 0.72114 TO 0.72260

- 0.00073 0.71108 TO 0.72214

95 PER CENT
COHFIDENCE INTERVAL

0.72063 TO 0.72336

0.72060 TO 0.72332

0.72061 TO 0.72334

0.72062 TO 0.72335

0.72062 TO 0.72336

0.72061 TO 0.72334

0.72060 TO 0.72334

0.72059 TO 0.72333

0.72059 TO 0.72333

0.72056 TO 0.72330

0.72055 TO 0.72331

0.72006 TO 0.72333

0.72057 TO 0.72335

0.72050 TO 0.72329

0.72045 TO 0.72326

0.72036 TO 0.72317

0.72042 TO 0.72324

0.72040 TO 0.72323

0.72034 TO 0.72320

0.72030 TO 0.72316

0.72034 TO 0.723222

0.72043 TO 0.72331

0.72033 TO 0.72322

0.72037 TO 0.72328

0.72041 TO 0.72333

0.72035 TO 0.72320

OR - 0.38097E-08
OR - 1.52648E-03
OR - 6.19113E-05

89 PER CENT
CONFIDENCE INTERVAL

0.71905 TO 0.72403

0.71902 TO 0.72400

0.71993 TO 0.72402

0.71994 TO 0.72403

0.71954 TO 0.72404

0.71992 TO 0.72402

0.71992 TO 0.72402

0.71991 TO 0.72402

0.71990 TO 0.72402

0.71907 TO 0.723099

0.71987 TO 0.72400

0.71907 TO 0.72402

0.71986 TO 0.72404

0.71801 TO 0.72399

0.71875 TO 0.72396

0.71966 TO 0.72287

0.71971 TO 0.72395

0.71969 TO 0.72394

0.71963 TO 0.72391

0.71958 TO 0.72388

0.71862 TO 0.72393

0.71971 TO 0.72403

0.71981 TO 0.72394

0.71964 TO 0.72400

0.71966 TO 0.72406

0.71961 TO 0.72401

NUNBER OF
HISTORIES

800000

799000

798000

797000

796000

795000

794000

793000

792000

791000

706O000

781000

776000

771000

766000

761000

756000

751000

746000

741000

736000

731000

726000

721000

716000

711000

S
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August 2015

LWT WITH GA IFM

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

97

102

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

102

187

192

197

202

207

212

217

222

227

0. 72181

0. 72184

0.72190

0.722 00

0.72196

0. 72196

0.72197

0.72198

0. 72192

0. 72191

0. 72189

0. 72198

0. 72199

0. 72195

0. 722 02

0. 722 18

0. 722 25

0. 72227

0.72226

0.72234'

0.72243

0.72239

0.7224 6

0.72236

0.7224 6

0.722489

0.72243

+ 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

+ OR

87 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00074 0.72108 TO 5.72255

- 0.00574 5.72110 TO 0.72258

- 0.50074 0.72116 TO 0.72264

- 0.00574 0.72125 TO 0.72274

- 0.00075 0.72121 TO 0.72270

- 0.05075 0.72121 TO 0.72271

- 0.00076 0.72522 TO 0.72273

- 0.00076 0.72122 TO 0.72274

- 5.05076 0.72116 TO 5.72268

- 5.00577 5.72115 TO 5.72268

- 5.05577 5.72108 TO 5.72261

- 0.00577 5.72122 TO 5.72275

- 5.50577 5.72122 TO 5.72276

- 0.00578 0.72119 TO 0.72273

- 0.505078 0.72129 TO 0.72281

- 0.50078 0.72145 TO 0.72296

- 0.50079 0.72546 TO 0.72352

- 0.50079 0.72148 TO 0.72306

- 0.50080 0.72146 TO 0.72355

- 0.00090 0.72104 TO 0.72314

- 0.500980 0.72163 TO 5.72323

- 0.00081 0.72158 TO 0.723225

- 0.00081 0.72185 TO 5.72327

- 0.05081 0.72155 TO 5.72317

- 0.00081 0.72164 TO 5.72127

- 0.05082 0.72166 TO 0.72330

- 0.00093 0.72161 TO 0.72328

95 PER CENT
CONFIDENCE INTERVAL

0.72034 TO 0.72329

0.72036 TO 0.72332

5.72042 TO 0.72338

0.72091 TO 0.72348

0.72046 TO 0.72349

0.72046 TO 5.72346

0.72046 TO 5.72349

0.72546 TO 5.72360

0.72040 TO 0.72345

0.72038 TO 0.72344

5.72032 TO 0.72338

5.72045 TO 0.72352

5.72045 TO 0.72354

0.72040 TO 0.72351

0.72047 TO 0.72359

0.72562 TO 5.72375

0.72067 TO 0.72382

0.72569 TO 0.72385

0.72067 TO 0.72389

0.72074 TO 0.72394

0.72082 TO 0.72403

0.72077 TO 0.72400

0.72084 TO 0.72400

0.72074 TO 0.72399

0.72083 TO 0.72408

0.72084 TO 0.72412

0.72078 TO 0.72409

99 PER CENT
CONFIDENCE INTERVAL

0.75960 TO 0.72402

0.71962 TO 0.72406

0.71969 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 5.72429

0.71987 TO 0.72431

0.71962 TO 0.72428

0.71869 TO 0.72437

0.71983 TO 0.72493

0.71988 TO 0.72461

0.71990 TO 0.72464

0.71997 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 0.72481

NUMBER OF
HISTORIES

706000

701000

696000

691000

686000

681000

676000

671000

666000

661000

656080

651000

646000

641000

636000

831000

626000

621000

616000

611000

606000

601000

996000

591000

586000

581000

076000
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MC WITH GA IFM

NO. OF INITIAtL
GENERATIONS

SKIPPED

637

642

647

652

657

662

667

672

677

682

667

692

697

702

707

712

717

722

727

732

737

742

747

752

767

762

767

AVERAGE
K-EFFECTIVE DEVIATION

0.72076 + OR - 0.00156

0.72062 + OR - 0.00159

0.72102 + OR - 0.00160

0.72100 + OR - 0.00163

0.72156 + OR - 0.00163

0.72127 + OR - 0.00167

0.72109 + OR - 0.00172

0.72085 + OR - 0.00176

0.72067 + OR - 0.00182

0.72036 + OR - 0.00189

0.72069 + OR - 0.00169

0.72086 + OR - 0.00197

0.72029 + OR - 0.00203

0.72032 ± OR - 0.00206

0.72002 + OR - 0.00217

0.71981 + OR - 0.00224

0.71915 + OR - 0.00225

0.71695 + OR - 0.00221

0.71948 + OR - 0.00233

0.71909 + OR - 0.00240

0.72019 + OR - 0.00250

0.72012 + OR - 9.00265

0.71945 + OR - 0.00269

0.71823 + OR - 9.00283

0.71964 + OR - 0.00311

0.71729 + OR - 0.00317

0.71894 + OR - 0.00331

67 PER CENT
CONFIDENCE INTERVAL

0.71920 TO 0.72231

0.71903 TO 0.72221

0.71942 TO 0.72262

0.71937 TO 0.72262

0.71993 TO 0.72318

0.71960 TO 0.72295

0.71938 TO 0.72281

0.71909 TO 0.72261

0.71885 TO 0.72249

0.71848 TO 0.72225

0.71880 TO 0.72258

0.71890 TO 0.72283

0.71826 TO 0.72232

0.71824 TO 0.72240

0.71785 TO 0.72218

0.71758 TO 0.72295

0.71691 TO 0.72140

0.71674 TO 0.72116

0.71716 TO 0.72181

0.71710 TO 0.72198

0.71769 TO 0.72268

0.71747 TO 0.72278

0.71677 TO 0.72214

0.71541 TO 0.72106

0.71553 TO 0.72175

0.71412 TO 0.72045

0.71563 TO 0.73226

95 PER CENT
CONFI DENCE INTERVAL

0.71764 TO 0.72387

0.71744 TO 0.72380

0.71782 TO 0.72422

0.71774 TO 0.72425

0.71830 TO 0.72481

0.71793 TO 0.72462

0.71768 TO 0.72453

0.71733 TO 0.72438

0.71702 TO 0.72432

0.71609 TO 0.72414

0.71691 TO 0.72447

0.71693 TO 0.72480

6.71623 TO 8.72436

0.71616 TO 0.72448

9.71169 TO 0.72435

0.71534 TO 8.72428

0.71466 TO 0.72304

0.71453 TO 0.72337

8.73483 TO 0.72414

0.71479 TO 0.72438

0.71519 TO 0.72518

0.71482 TO 0.72543

0.71408 TO 0.72482

0.71258 TO 0.72388

0.71243 TO 0.72486

0.71096 TO 0.72362

0.71232 TO 0.72557

99 PER CENT NUMBSER OF

CONFI DENCE INTERVAL

0.71609 TO 0.72543

0.71585 TO 0.72539

0.71622 TO 0.72082

0.71612 TO 0.72588

0.71668 TO 0.72644

0.71626 TO 0.72629

0.71595 TO 0.72624

0.71557 TO 0.72814

0.71520 TO 0.72614

0.71470 TO 0.72603

0.71502 TO 0.72636

0.71496 TO 0.72877

0.71420 TO 0.72639

0.71408 TO 0.72656

0.71352 TO 0.72652

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

0.71216 TO 0.72808

0.71140 TO 0.72751

0.70975 TO 0.72671

0.70932 TO 0.72797

0.70779 TO 0.72678

0.70900 TO 0.72888

HISTORIES

188000

181000

158000

151000

146000

141000

136000

131000

126000

121000

116000

111000

106000

101000

96000

91000

86000

81000

76000

71000

66000

61000

56000

51000

46000

41000

36000
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LNT WITH GA SF94

NO. OF INITIAL
GENERATIONS

SKIPFPED

772

777

782

787

792

797

AVERAGE
K-EFFECTIVE

0.71963 + OR

0.71773 + OR

0.71788 + OR

0.71780 + OR

0.72250 + OR

0.72430 + OR

DEVIATION

- 0.00375

- 0.00414

- 0.00463

- 0.00545

- 0.00715

- 0.01016

67 PER CENT
CONFIDENCE INTERVAL

0.71587 TO 0.72330

0.71309 TO 0.72187

0.70320 TO 0.72202

0.71230 TO 0.72320

0.71040 TO 0.72970

0.71414 TO 0.73446

90 PER CENT
CONFIDENCE INTERVAL

0.71212 TO 0.72714

0.70844 TO 0.72602

0.70862 TO 0.72710

0.70891 TO 0.72070

0.70820 TO 0.73686

0.70398 TO 0.74483

99 FEE CENT
CONFIDENCE INTERVAL

0.70937 TO 0.73069

0.70030 TO 0.73016

0.70399 TO 0.73378

0.70346 TO 0.73410

0.70109 TO 0.74401

0.69383 TO 0.70478

NUMIBER OF
HISTORIES

31000

26000

21000

36000

31000

6000

0
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~LWT WITH GA SF14

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RON.
THE LINE REPRESENTS K-EFF =0.7220 + OR - 0.0007 WHICH OCCURS FOR HIS GENERATIONS RON.

0.7201 0.7300 0.7411

5+ 5 I*
I I I'

I I *I *

S I
10 + II * 5

I~III
SIS * I
r~I I

15 I *
15 +I * 5

I I * I
I I S

I I * 7
I ~I * I

20 + II *

I ~II *

I I * I
I ~I * I
I5 j * I

2 + 5 * I
I I * 5

I I 1* 5

II I * I
I I r * 5

30 + 5I * 5

I ~II . I
S I * I

I j * I
S I

3 + II * I

I * 5
IIS S

IISI * S
I ) ~IS *

40+ I I I
I t~ ~ II *
II I S

II I *

45 II S

+II * I

50 IS I
Ii I - I
II I * I

5 +ISI I

I I I
I5 II - I

III I
IIS I

+I S * I
II I I

I0+ I I I
II I I
I5 * 5

60 + IS * I
I I 5 * 5

I5+ IS * 5
I ~IS I

[ EI * I
+ I IS I

70 I I * I

I I~ * 5
[ ISr I

70 + II - I
70 I * I

I ~I { * I

+ ~I * I
I II I

I Ir I
I II I

I Sr I
I I• * I

1 II - I
I II * I

s+ or I

I ~I I I
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105 +

II

11
II

I00 +

II

115 +I

[ I
120 I

125 + I
t I

I I

130 + I
I I

I I
II

140 +I

II

II

165 + I
I I
]I
I I
II

175 + I
t I
II
i I
i I

175 +
II
fI
II
II

1405 +
II
II

I
II

185 +I
II

NCInentoa

August 2015

II *
II * I

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

I11* 0

11 *I
II * I

11J* 0

IL * I

[ * I
[ * I

• I
* I
•* I
- I

• I
* I
• I

1 * I

I * I
I * I

* I
* I
I * I

I * 3
I * I
I * I

• I
* I

I I
* I

I * I

1* I
• I

I 1* I
* I
I• I
1 * I

I V* I
Ii* I

I I* I
I I*

O 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* I5
I* If
I* I5
I* I5

• I I
SII

• II
- II

•I I
•I I
•I I

- II
* II

I

0
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I ~I * I
I I * jI
I I * f3

190 + I * 0
I 0 * 3
I I * T
I 0 * I

II * ]
195± 0• * I

I 0 * I
I 0 0

II * I
I I * I

200 + I *I
I 0 * I

ri * I
I i * i
I I * i

205± + * i

I I * I
Si *1i

I I *01I

I I * II
21 +1I* i

i I * I
I I * i

215 I * I
II * i

I I * i
I I * I
I I * i

220 + I * i
I 0 * I
I 0 * 0
I I * I
I I * I

225 + I *i
I I * i
I o * 0
I 0 *1i
I 0 * I

230 + i0* I
I I- *i
I i * I
I i * I
I i * I

235 + I * i
] i * I

I 0 * i
I 0 * I
I 0 *11I

240* 0 *1I
I I * 11
I 1 *11I
I I *21f
I I * 11

245 + I * II
I * 11
I * 11
I 0 * I J
I I * i

250 + I * I
I 0 *01
I 0 *01
I I *01

255+÷ I *1I
I I * II
I I * II
I I * I
I 1* 11

700 + 1* I
I 11*0
I 11*1
I 11*1
I 11*1

705 t- IKI *
J 1i*1
f 1f*I
I 01*0
I 01*0

710 + 11*1
I I 1*2

II1*1
I 11* I
] 11*1

710 + 11* I
I 1I* I
I 11* I
I II *1
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730 +

745 +

770 +

765 +

740 +

800 +

I1*1

11*1
11* I
II*I
I1*0
ll*I
01*I
i1*0

II*

0* 0

1* 1
I* I
0* I
2* I
1* I
I* I
I* I
1* I
1* I
I* I

I* 0

I* I
I1*I
11*1
I1'0

0* I
I* I
Ii*1
I1*1
i[*0

0* 0
0* 0

I* I
I* 0
I* 0
0* I
0* 0
0* 0
0* I
0* 0
1* I
0* 0
I* 0
0* 0
0* 0
0* 0
I* 0
I* 0
I* I
I* 0
I* 0
0Ž I
1* I
I* I
I* 0
i*I3

i*0
i*I
0*0
i*I
0*0
0*I
i*I

I*I
i*0
i*0
i*0
i*0
0*0
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LWJT WITH GA 5FM

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.7220 + OR - 0.0007 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.

O. 7162 O. 7226 0. 7291

II

5+ I I

I I *
t ~I I

10 + I I

I I 'I

L I *0

I I *I
15 + I 1

I I *0

I I *1
II I

20 + I I
I I *0

I I *0

I I *1

25 +5 *I

i I *

I I *0

I I *I

I I *I
30 + I *I

i I *0

i I *0

I I *1 I
I I *1 I

350+ I*1I

0 *1 I
O *1 I

iI *1 I
JI *1 I

450+ I *1 I
i I *1 I
i I *1 I
I I *1 I

II *1 I
005+ I *1 I

iI *1 I
I I *1 I

O *1 I
II *1 I

050+ I *1 I
I O *1 I
S0 *1 I
IO *1 I

60+ I * I
O *1 I

SI *1 I
O 1 I

60 + I *1I

II *1 0
SI1*1 I

70 + I1* 0
I I *1 0

I I *0I
I I *0I
iI *1 0

750+ 1*1 I
II *1 I
II *1 I
II *1 I
i I *1 0

750+ I *1I
II *1 1

O *1 I
II 'I I
I I I

80 + 0 *1 I

] I 'I I

1 I *1 I

90+ I *1I
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I *1 0

I I1*1 T

95 + IlI

i I I
0 *I I

II * L 0

600 + x * I

O * II

605 + o
0 II
O I I

iI * II
SI * ]II

610 + 0 * I
O * j I

IO * II
SI IT
I * I5

615 + 0 * I I
0 I I

I I * i I

I 0 * I I

II * ]I
620 + 0 * I

i I * jI
0 II

625 + I * I I
II * Ij
JI * I
I * 0
] * 0

630 + I * I
I * I

SI I

635 + I * I1
SI * II p

640 + i *K L

O * iI

645 + i * I
Ii * II

0 * iI
650 + i liI

0 * iI
O * iI
O II

655 + i * 0

I 0 *1 I

660 + 0 * I

O * j
O I

665 + 0 * I

I * II
O * I0
O II

O II

67O * II

JI - II

II * II

II * II
SI * II

O * II

680 + 0 * II
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l I
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I i
l I

I I
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I I
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* I
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0
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I
I
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I

I
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0
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LWT WITH GA 1974

GROUP FISSION UNIT REGION FISSIONS PERCENT ASSORPTIONS PERCENT
FRACTION DEVIATION DEVIATION

1 0.0006 4.00192E-04 1.2672 1.274621-03 0.9486

2 0.0022 1.59620E-03 0.4160 3.12760E-03 0.3251

3 0.0025 1.82G61E-03 0.3354 1.55179E-03 0.2726

4 0.0012 8.827421-04 0.2730 8.32470E-G4 0.2807

5 0.0009 6.76402E-G4 0.2862 1.74872E-G3 0.2790

6 0.0013 9.13390E-04 0.2166 7.38533E-02 0.2572

7 0.0015 1.08146E-03 0.1791 1.48384E-02 0.2389

6 0.0016 1.14697E-G3 0.1791 1.20744E-02 0.2599

9 0.0022 1.58067E-03 0.1807 1.21250E-02 0.2548

18 0.0047 3.427511-03 0.1860 3.031701-02 0.2487

11 0.0104 7.474471-03 0.1746 4.070101-02 0.2030

12 0.0146 1.052041-02 0.1891 3.322751-02 0.1621

13 0.0142 1.026161-02 0.1907 4.314731-02 0.1706

14 0.0117 6.450941-03 0.1787 0.283536-02 0.2124

15 0.0022 1.566571-03 0.2617 2.401401-02 0.3384

16 0.0015 1.053661-03 0.3224 1.326721-02 0.3664

17 0.0023 1.646071-03 0.4663 6.763991-03 0.3715

18 0.0031 2.251491-03 0.4738 6.206481-03 0.3773

19 0.0038 2.707721-03 0.3751 1.069711-02 0.3856

20 0.0158 1.139351-02 0.2345 3.327241-02 0.3217

21 0.0089 8.408451-03 0.3067 1.082961-02 0.3670

22 0.0221 1.592481-02 0.2701 2.383161-02 0.3046

23 0.0971 6.28806E-02 0.1617 8.173181-02 0.1720

24 0.2046 1.477101-01 0.1240 1.591061-01 0.3190

20 0.1919 1.400051-01 0.1273 1.373421-01 0.0076

26 0.2695 1.940971-01 0.1268 1.741171-01 0.1224

27 0.1158 8.361491-02 0.1690 6.464101-02 0.1785

SYSTIOM TOTAL = 7.219871-01 0.0942 1.001501+00 0.0315

ELAPSED TINE 8.97750 MINUTES

RANDOM NUMBER= 23A12AE52FEC

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001±00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.O0000E1+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000

0.000001+00 0.0000
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LWOT WI0TH GA IFM

0.6657 TO 0.6687
0.6687 TO 0.6717
0.6717 TO 0.0747
0.6747 TO 0.6770
0.6776 TO 0.6608
0.6808 TO 0.6038
0.6836 TO 0.6868
0.6666 TO 0.66899
0.6898 TO 0.6828
0.6028 TO 0.6859
0.6958 TO 0.6990
0.6990 TO 0.7020
0.7020 TO 0.70500
0.7080 TO 0.7060
0.7080 TO 0.7111
0.7101 TO 0.7140
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
0.7282 TO 0.7322
0.7322 TO 0.7353
0.7383 TO 0.7383
6.7383 TO 0.7413
0.7403 TO 0.7444
0.7444 TO 0.7474
0.7474 TO 0.7504
0.7904 TO 0.7534
0.7534 TO 0.7565
0.7569 TO 0.7595
0.7595 TO 0.7628
0.7625 TO 0.7650
0.7655 TO 0.7686
0.7686 TO 0.7716
0.7706 TO 0.7746
0.7746 TO 0.7776

FREQUENCY FOR GENERATIONS 4 TO 803

0
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LI4T WITH GA 0694

0.6657 TO 0.6687
0.6687 TO 0.6717
0.6717 TO 0.6747
0.6747 TO 0.6778
0.6778 TO 0.6808
0.6808 TO 0.6838
0.6838 TO 0.6668
0.6866 TO 0.6689
0.6898 TO 0.8828
0.6929 TO 0.6989
0.6959 TO 0.6990
0.6990 TO 0.7020
0.7020 TO 0.7050
0.7050 TO 0.7080
0.7080 TO 0.71011
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 0.7282
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 0.7560
0.7565 TO 0.7595
0.7595 TO 0.7625
0.7625 TO 0.7655
0.7655 TO 0.7686
0.7686 TO 0.7716
0.7716 TO 0.7746
0.7746 TO 0.7778

FREQU0ENCY FOR GENERATIONS 204 TO 803

0
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LWT WITH GA IFM4 0
0.6657 TO 0.6687
0.6667 TO 0.6717
0.6717 TO 0.6747
0.6747 TO 0.6778
0.6778 TO 0.6606
0.6808 TO 0.6838
0.6638 TO 0.6868
0.6868 TO 0.6880
0.6899 TO 0.6828
0.8929 TO 0.6858
0.6959 TO 0.6890
0.6990 TO 0.7020
0.7020 TO 0.7050
0.7050 TO 0.7080
0.7000 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 0.7282
0.7292 TO 0.7322
0.7222 TO 0.7353
0.7353 TO 0.7383
0.7383 TO 0.7413
0.7473 TO 0.7444
0.7444 TO 0.7474
0.7474 TO 0.7504
0.7504 TO 0.7534
0.7534 TO 0.7505
0.7565 TO 0.7585
0.7595 TO 0.7625
0.7625 TO 0.7655
0.7655 TO 0.7686
0.7686 TO 0.7716
0.7726 TO 0.7746
0.7746 TO 0.7776

FREOUENCY FOR GENERATIONS 404 TO 803

0
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LHT WITH GA 1814

0.6657 TO 0.6687
0.6687 TO 0.6717
0.6717 TO 0.6747
0.6747 TO 0.6776
0.6776 TO 0.6608
0.6808 TO 0.6838
0.6836 TO 0.6868
0.6868 TO 0.68899
0.6899 TO 0.6928
0.6829 TO 0.6959
0.6858 TO 0.6880
0.68980 TO 0.7020
0.7028 TO 0.7050
0.7050 TO 0.7088
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 8.7383
0.7383 TO 0.7413
0.7413 TO 0.7444
8.7444 TO 0.7474
0.7474 TO 0.7584
8.7504 TO 0.7534
0.7534 TO 0.7565
8.7565 TO 0.7595
0.7695 TO 0.7628
8.7625 TO 0.7655
0.7055 TO 0.7686
0.7886 TO 0.7716
8.7718 TO 0.7746
0.7746 TO 0.7776

FREQUENCY FOR GENERATIONS 604 TO 883

CONGRATULATIONS! YOU NAVE SUCCESSFULLY TRAVERSED TEE PERILOUS PATH THROUGH EENO V SN 8.97750 MINUTES
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Revision 44. 6.6.10 Damaqed Fuel Rods in a Rod Holder

This section contains a sample output file fr'om 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 0
PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06,37)
MODULE COAS25 WILL BE CALLED
NAC-LWT, BWR, DANAGED-SNA•LLER PIN SIZE, NO BASKET
27OROUPNDF4 IATTI CECELL
002 2 0.99 293.0 92230 5.0 92218 90.0 END
820 2 1.0000 293.0 END
ZIRCAILLOY 3 1.0000 293.0 END
N20 4 1.0000 293.0 END
520 0 0.0001 293.0 END
PB 6 1.0000 293.0 END
N20 7 0.0001 293.0 END
0S304 8 1.0000 293.0 END
END COMP
TRIANGOPITCH 2.15289 0.7968 1 4 END
NAC-LWT, BWR, DAO4AGED-SNALLER PIN OOZE, NO BASRET
READ PAEAN ROJN=YES PLT-NO TNE=5000 OEN=803 NPG=1000 TBA=5 END PAEANM
READ GEON
UNIT 1
CON-' LHR FUEL ROD-NO CLAD'
CYLINDER 1 1 0.3984 2P10.0000
CYLINDER 4 1 0.4049 2P10.0000
GLOBAL UNIT 2
CYLINDER 4 1 9.0166 2P10.0000
HOLE 1 0.0000 0.0000 0.00900
HOLE 1 2.1529 0.0000 0.0000
HOLE 1 1.0764 1.8645 0.0090
HOLE 1 -1.0764 1.9645 9.0000
HOLE 1 -2.1529 0.0000 9.0000
HOLE 1 -1.0764 -1.98645 0.0000
HOLE 1 1.9764 -1.9645 9.0000
BOLE 1 3.2293 -1.9640 0.0009
HOLE 1 4.3059 0.0000 0.0000
HOLE 1 3.2293 1.8645 0.0009
HOLE 1 2.1529 3.7299 0.90090
HOLE 1 0.0000 3.7299 0.0000
HOLE 1 -2.1029 3.7299 0.0000
HOLE 1 -3.2293 1.9645 0.90000
HOLE 1 -4.1059 0.0000 0.0000
HOLE 1 -3.2293 -1.9645 0.0000
HOLE 1 -2.1529 -3.7299 0.0000
HOLE 1 9.0009 -3.7299 0.0000
HOLE 1 2.1529 -3.7299 0.90000
HOLE 1 4.3059 -3.7299 0.0000

HOLE 1 5.3922 1.9640 0.00000
HOLE 1 1.0764 5.5934 0.09000
HOLE 1 -4.3056 3.7269 0.0000
HOLE 1 -5.3922 -1.9645 0.0000
HOLE 1 -1.0764 -5.5934 0.0000
HOLE 1 1.0764 -5.5934 0.0000
HOLE 1 4.3058 3.7285 0.0000
HOLE 1 3.2293 5.5934 0.0000
HOLE 1 -1.0764 5.5934 0.0000
HOLE 1 -4.3058 -3.7289 0.0009
HOLE 1 -3.2293 -5.5934 0.0000
HOLE 1 3.2293 -5.5934 0.0000
HOLE 1 5.3822 -1.9645 0.0000
HOLE 1 -3.2293 5.5934 0.0000
HOLE 1 -5.3822 1.9645 0.0000
HOLE 1 6.4587 0.0000 0.0000
HOLE 1 -6.4597 0.0000 0.0000
HOLE 1 0.0000 -7.4579 0.0000
HOLE 1 2.1529 -7.4579 0.10000
HOLE 1 4.3059 -7.4578 0.0000
HOLE 1 5.3822 -5.5934 0.0009
HOLE 1 6.4587 -3.72689 0.0000
HOLE 1 7.5351 -1.8645 0.0000
HOLE 1 8.6116 0.0000 0.9000
HOLE 1 7.5351 1.8645 9.09000
HOLE 1 6.4587 3.72895 0.0000
HOLE 1 5.3822 5.5934 0.0000
HOLE 1 4.3058 7.4578 0.09000
HOLE 1 2.1529 7.4578 0.0000
HOLE 1 1.0000 7.4578 0.0000
HOLE 1 -2.1525 7.4178 0.0000
HOLE 1 -4.3058 7.4578 9.0000
HOLE 1 -5.3822 5.5834 9.0000
HOLE 1 -6.4597 3.7299 0.0000
HOLE 1 -7.5351 1.9645 0.0000
HOLE 1 -9.6116 0.0000 0.0000
HOLE 1 -7.5351 -1.8646 0.0000
HOLE 1 -6.4597 -3.7289 0.0000
HOLE 1 -5.3622 -5.1834 0.0000
HOLE 1 -4.3058 -7.4578 0.0000
HOLE 1 -2.1529 -7.4578 0.0000
CYLINDER 5 1 16.9963 2010.0000
CYLINDER 8 1 18.9975 2P10.0000
CYLINDER 6 1 33.5026 2P10.0000
CYLINDER 9 1 36.5510 2P10.0000
CYLINDER 7 1 45.2443 2P10.0000
CYLINDER 8 1 49.8221 2P10.0000a
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CUBOID 5 1 4P49.8222 2P10.0000
END NEON
READ• BOUNDS ALL=MSR END BOUNDS
READ PLOT
TTL= 'XY SLICE OF CASK'
SCR=YES PSC=MAT LP2=I0
XUL=-50.0 YUL=50.0 ZUL=0.0 XLR=50.0 YLR=-10.0 ILR-0.0
UA03=1.0 VDN=-1.0 NAX=1500 END
END PLOT
END DATA

SECONDARY NODULE 000009 NAB BEEN CALLED.

MODULE 000000 IS FINISNED. COMPLETION CODE 0. CPU

SECONDARY NODULE 000002 NAS BEEN CALLED.

MODULE 000002 IS PINIONED. COMPLETION CODE 0. CPU

SECONDARY MODULE 000000 NAB BEEN CALLED.

MODULE 000000 2S FINIONED. COMPLETION CODE 0. CPU

MODULE CSAS25 IS PINISNED. COMPLETION CODE 0. CPU

TNE FOLLOMING DATA CARDS PRECEDE AR CARD

EXECUTION TERMINATED DUE TO ERRORS

TIME USED

TIME USED

0.33 (SECONDS).

2.30 (SECONDS).

TIME USED 1721.70 (SECONDS).

TIME USED 1725.50 (SECONDS).

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
C CCC CC CCCCCC C

CCC CCCCCCCC

SOSSSSSSSSSS0
55SS0SSSSSISSSS
00 SS
SS
0S

SS SSS S SBSS SS
SSSSSSS0 0 SS SS

0S
0S

SS 0S
OSOSSSS0SSSSSSSS0

OSSSSSSSSSSS0

0000000
000000000

00 00
00 O00
00 O00
00 00
00 00
00 O00
00 00

00 O00
000000000

0000000

SSSSSSSSSSS
SO SSSS SSSS SS
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CC CCCC CCCC C

SS
iii

0030
1S
10
30
3I
SS
IS
11

010I11101
11111010

~AAAAAAAA
AR AA
AR AA

AA AA

AA AR
AR AA

AA AR
AA AR
AA AR
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O50 SOSS0

55 SS
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SSSSSSSSSSS CCCCCCCCCCC AAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
SS SS CC CC AA AA LL EE pp PP CC CC
SS CC AA AR LL EE pp pp CC
SS CC AA AA LL EE PP pp cc
SSSSSSSSSSSS CC AAAAAAA LL EEEEEEEEE------------PPPPPPPPPPPPP CC
SSSSSSSSSSSS CC AAAAAAAA LL EEEEEEEEE------------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

***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM: CSAS***

*** CREATION DATE: 03/08/96***

***** VOLUME: Eng***

***** LIBRARY: M:\SCA1E43\NIN_NT\EXE **

*** PRODUCTION CODE: CSAS***

***** VERSION: 3.1***

***** JOBNAME: SCALE-PC***

*** DATE OF EXECUTION: 01/29/03 **

*** TIME OF EXECUTION: 11:52:23***

NAC-LNT, SWR, DAM°AGED-SMALLER PSN SIZE, NO BASRET

* * ** PROBLEM PARAMETERS***

LII 27GROUPNDF4 LIBRARY
MXX 8 MIXTURES
MIC 8 COMPOSITION SPECIFICATIONS
IZM 2 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 5/1 DO NOT READ/REA OPTIONAL PA•RAMETER DATA
MSLN S FUEL SOLUTIONS

*** PROBLEM COMPOSITION DESCRIPTION ***

SC U02 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.9500 VOLUM4E FRACTSON
ROTH 10.9600 THEORETICAL DENSITY
MEL 2 NO. ELEMENTS
ICP 1 5/1 MIXTURE/COMPOUIND
TEMP 293.0 DES RELVIN

92000 1.00 ATOM/MOLECULE
92235 .5.00 WT%
92238 98.000 WT%

8016 2.00 ATOMS/MOLECULE

END

SC N20 STANDARD COMPOSITION
>1X 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
EEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

IC ZIRCALLOY STANDARD COMPOSITION

NAC International 6.6.10-4



MEL 1 NO.MELEMENT

ENDIT

SC 20 STADAD COMPON

MEL 2 MO.MELEMENT

ENDIT

SC 20 STADAD COMPON

MEL 2 NO. ELEMENT

TEMP 23.0 DENKELVI

ENDOUN

SC BIANDRD PON IIO

MEL 1OHO/MELEMENT

TEMP 23.0 DENKELVI

ENDOUN

SC H0 STNDAR CO
MX 7 IXTUE NO
VP 0.001 OLUMEFRAC

MOTH 0.992 TEOREICA

August 2015

ION
DENSITY

COMPOUND

OH/MOLECULE

POSITION

ION
DENIOTY

COMPOUND

CMI !MOLECULE

ON/MOLECULE

POSITION

ION
DENSITY

COMPOUND

OHS !MOLECULE
OH/MOLECULE

POSITION

ION
DENSITY

COMPOUND

OM!HOLECULE

POSITION

ION
DENSITY

COMPOUND

OHS/MOLECULE
0M!MOLECULE

POSITION

ION
DENSITY

COMPOUNO

**** PROBLEM GEOMETRY ***

CTP TRIANGPITCH CELL TYPE
PITCH 2.1529 CM CENTER TO CENTER SPACING
FUELOD 0.7988 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF PURL
MHOD 4 MIXTURE NO. OF MODERATOR

SOME SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
SOME 2 IS HOD

0
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*****************************

*************************************************************************
*************************************************************************

** ******* DATA LIBRARY INFORMATION ****** * *

* ** UNIT VOLUME * **
* ** NUMBER DATA SET NAME NAME UNIT FUNCTION *-**

** 89 M:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARy *

** 82 M:\scale43\DATAIIB\FT82F001 CROSS SECTION LIBRARY**

** 1 D:\zjr\Lwt\Rods\CritkDPSD6I\bwr~dpsz_100i100 SNORT CROSS SECTION LIBRARY **

SI 9 D:\zjr\Lwt\Rods\Crit\DPSZ61\bwr dpsz_1001_05 INPUT DATA DIRECT ACCESS **

**STANDARD COMPOSITION LIBRARY DATA ** *

*** UNIT NUMBER : 89**

**DATASET NAME : M:\scale43\DATALIB\FT89F001 * **

*** LIBRARY TITLE: SCAIE-4 STANDARD COMPOSITION LIBRARY**
8* 37 STANDARD COMPOSITIONS, 490 NUCLIDES * *

*** 9SI ELEMENTS WITH VARIARLE ISOTOPIC DISTRBUTIONS.**

*** ~CREATION DATE: 6/30/99 *

*** ~CROSS SECTION LIBRARy DATA**

* ** UNIT NUMBER : 82**

*** DATASET NAME : M:\scale43\DATALIB\FT82F001 *

*** LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARy**

*** BASED ON ENDF-B VERSION 4 DATA 0*
** LAST UPDATED 08/12/94**

*** L.M.PETRIE - ORNL**

** ** DTAREDNGCOPET** *

..... 0 IO'S MERE USED LEORERADING TW KEND V DATA ....

..... B ID'S WERE USED LOADING TNE DATA AAMTRDAA ....

..... 0 20'S MERE USED CHECKING THE KENO V GEOMETRY DATA ....

***RESTART DATA RAS BEEN WRITTEN ON UNIT 95***

..... 0 ID'S MERE USED WRITING TWE KEND V - CIAS DATA ....

..... 9 ID'S MERE USED PROCESSING CIAS INPUT DATA ....

CONTROL MODULE CASA$2 IS COMPLETE.

0
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BBBBBBBNBBBBB 00000000000 NB NN
BBBBBBBBBBBBB 000000000000O0 NBN NB
NB BB 00 00 NNNN NN
BB BB 00 00 BNNBN NN
BB NB 00 00 NB NN NB
BBBBBBBBBBBB 00 00 NB NB NN
BBBBBBBBBBBB 00 00 NB NN NB
NB RB 00 00 NB NB NB
BR RB 00 00 NN NNBNN
BR NB 00 00 NB BNNN
BBBBNBNBBBBBB 0000000000000 NB BNN
BBBBBBBBBBB 00000000000 NB NN

00000000000 CCCCCCCCCCC AAAAAAAAA LL
B00SSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL
SS SB CC CC AA AA IL
SS CC AA AA LL
SS CC AA AA LI
SS5005500000 CC AAAAAAAAAAAAA LL

000000000000 CC AAAAAAAAtAAAAA LL
SR CC Mt Mt LL
OS CC AA AA LI

00 00 CC CC Mt Mt LI
0500005000000 CCCCCCCCCCCCC AA Mt LILLLLLLLLLL
00000000000 CCCCCCCCCCC Mt MA LLLLL0LLLLLLLL

0000009 I1 // 22222222222
000000000 11i // 2222222222222

00 00 1111 // 22 22
00 00 11 // 22
00 00 11 // 22
00 00 11 // 22
00 NO 11 // 22
00 00 11 // 22
00 00 1I // 22

00 00 11 // 22
000000000 11111111 // 2222222222222

90900000 11111111 // 2222222222222

11 11 0000000
ii1 111 000000909

1111 1111:: 00 00
11 II1: 00 00
11 11:: 00 00
11 11 00 00
11 11 00 00
11 11 NO 0 00
11 1I1: 00 00
11 II1: 00 00

0011111111111 Iiii 000000000
IIIII11i Iiiiiiii 0000000

August 2015

AAAAt
MtAAAAAA
Mt AA

Mt AA
Mt AA
MAAAAAAAA
Mt MAtAAA
MA MA

00A00000A
0000000 A0

00 A
AA0 A

E0EEEEEE
EEEEEEEEEEE
0000E 0
0E
0E
00EEEE
EEEEEEEEE00

99999999999
9099 999 9990999
99 99
99 99
99 99
99999990999999
999999999999

99
99
99

9999999999999
999999999999

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

940040 14049 II

944 0 MNBM 90 II

MM4 904M 1M II
104 94 14 II

9M4 10 II

019 904 IIIIIIII0IIIl

pPPPPPPPPPPPP
PPP PPPPpPPPPP

PP PP
PP PP
PPPPPPPppPPPP

PP

PP

/1/ 00090000
// 000000000

// 00 O00

// 00 O00

// 00 O00
// 00 O00

// 00 O00

// 000000000
// 0000000

22222222222
2222222222222

:: 22 22
:: 22
:: 22

22
22

:: 22
:: 22

: 22
2222222222222
2222222222222

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

333333323333
33233333333333
33 23

33
33

333
333

33
33

33 33
3333333333333
33333333333

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44
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SSSSSSSSSSS CCCCCCCCCCC AAAAA LL EEEEEEEEEEEEE PPPpPpPPpPpPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC ARRRRR LL EEEEEEEEEEEEE pPPpPPppppPpP CCCCICCCCCCCCC
SO SO CC CC AA AA LL EE pp PP cc CC
SS CC AR AR LL EE PP pp CC
5S CC AA AR LL EE pp pp CC
SSSSOSSSSSSSS CC ARAARRAA LL EEEEEE--------------PPPPPPPPPPPPP CC

SSSSSSSSSSSS CC AAAAAAAA LL EEEEEEEEE------------PPPPFPPPPPPPP CC
SS CC AR AR LL EE PP CC
55 CC AR AR LL EE PP CC

SS SS CC CC AR AR LL EE PP CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC AR AR LLLLLLLLLLLLL EEEEEEEEEEEEE pp CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AR• AR LLLLLLLLLLLLL EEEEEEEEEEEEE pp CCCCCCCCCCC

***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3 * *

***** PROGRAM: 000008***

*** CREATION DATE: 09/15/95 **

***** VOLUME: Eng **

***** LIBRARY: M:\SCALE43\WIN_NT\EXE***

*** PRODUCTION CODE: BONAMI***

***** VERSION: 3.0***

***** JOBNAME: SCALE-PC***

*** DATE OF EXECUTION: 01/29/03***

*** TIME OF EXECUTION: 11:02:24***

LOGICAL ASSIGNMENTS

MASTER LIBRARy 11
WIOREING LIBRARY 0
SCRATCH FILE 18
NEW LIBRARY 1

PROBLEM DESCRIPTION

SGR--GEOMETRY (O/S/2/3--INF MED/SLRB/CYL/SPNERE 2

IZM--NUMBER OF ZONES OR MATERIAL REGIONS 8

MS--MIXING TABLE LENGTH 17

IBL--SNIELDED CROSS SECTION EDIT OPTION CS/i--NO/YES)0

IBR--BONDARENRO FACTOR EDIT OPTION (0/1--NO/YES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1.0O000E-G3

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.350E+O0

30 ARRAY MAO 17 ENTRIES.

40 ARRAY RAS 17 ENTRIES.

50 ARRAY RAS 17 ENTRIES.

6Q ARRAY MAS S ENTRIES.

70 ARRAY MAO S ENTRIES.

SO ARRAY RAS 8 ENTRIES.

90 ARRAY RAS S ENTRIES.

100 ARRAY MAO 17 ENTRIES.

NAC International 6.6.10-8
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llQ ARRAY NAS 8 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEM IDENTIFIER
1 1 82235 1.17578E-03 1092235
2 1 92238 2.20577E-02 1092238
3 1 8016 4.64669E-O2 1008016
4 2 8016 3.33846E-02 2008016
5 4 8016 3.33846E-02 4008016
6 5 8016 3.33846E-06 5008016
7 7 8016 3.33846E-06 7008016
8 2 1001 6.67692E-02 2001001
O 4 1001 6.67692E-02 4001001

10 5 1001 6.67692E-06 5001001
11 7 1002 6.67692E-06 7001001
12 3 40302 4.33078E-02 3040302
13 0 82000 3.296908-02 6062000
14 8 24304 1.742868-02 8024304
15 8 25000 1.736338-03 8025055
18 8 26304 5.935798-02 8026304
17 8 28304 7.720708-03 8028304

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/1--FUEL/MOD)
1 1 3.98400E-01 2.39300E+02 1.83118E+00 0
2 4 1.13035E+00 2.93000E+02 0.00000E+00 0
3 2 6.13035E+00 2.83000E+02 0.OOO00E+00 0
4 3 1.113038+91 2.93000E+02 0.00000E+00 0
5 5 1.61303E+91 2.93000E+02 0.000008+00 0
6 6 2.113038+01 2.93050E+02 0.OOO00E+S0 0
7 7 2.613038+01 2.930500+02 0.OOO00E+00 0

8 8 3.11303E+01 2.93000E+02 0.OOOOOE+00 0
3698 LOCATIONS OF 108000 AVAILABLE ARE REQUIRED TO MARE A NEM MASTER CONTAINING

NO NUCLIDES IN YOUR PROBLEM NAVE BONDABENRO FACTOR DATA**~BONAMI MILL COPY FROM LOGICAL

THE SELF-SHIELDED VALUES

11 TO LOGICAL 1

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ROOF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89

LAST UPDATED
L.M.PETRIE - ORNL

TAPE ID 4321
MUMM4ER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
NYDROGEN ENDF/B-IV MAT 1269/THRM41052
NYDROGEN ENDF/B-IV MAT 1269/THEM1002
NYDROGEN ENDF/8-IV MAT 1269/TNRM1002
MYDROGEN ENDF/S-IV MAT 1269/TN0841002
OXYGEN-16 ENDF/O-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV NAT 1276
OXYGEN-l6 ENDF/B-IV MAT 1276

CR 1191 MT S0-304 (1/EST) P-3 293K SP=5+4 (42375)'
MANGANESE-SO ENDF/B-IV MAT 1187

FE 1152 MT SS-304 (1/EST) P-3 292K SP=5+4 (42375)'
NI 1190 MT SS-304 (I/EST) P-3 293K 5P=5+4 (42375)'

ZIRCALLOY ENDF/B-IV MAT 1284
PB 1288 218N0P 042375 P-3 293K

UR.ANIUM-235 ENDF/B-IV NAT 1261
U)LNUIUM-238 ENDF/B-IV NAT 1262

08/12/94

NUMBER OF NUCLIDES
NUMBER OF GAMMIA GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
0D
ID
ID
ID
ID

17
0

2010

4001001
5001001
7001001
10080016
2008016
4008016
5009016
7008016

8024304
8025055
9020304
8028304
3040302
6082000
1092235
1092238

TAPE COPY USED 0 I/O'S, AND TOOK 0.11 SECONDS
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NNNN NN IT
NEWNN NN II
NW NN EN IT
NN NN EN II
NE NW EN II
NN EN EN IT
NNE N EEN 11
EN ENENN II

NN NEN 131131313113

33333333333 CCCCCCCCCCC AAA..5AAAAA
3333333333333 CCCCCCCCCCCCC AAAAAAAAAAA
3S 35 CC CC AA PA
53 CC AA AA
35 CC AA AA
333333333333 CC PAAP •JP'.A.~
333333333333 CC AAAAAAA3A

53 CC AA AA
33 CC AA AA

33 33 CC CC A3 PAA
3333333333333 CCCCCCCCCCCCC A.A AA
33333333333 CCCCCCCCCCC PA PA

333333 11i //

oo303 oo 311 II

oo 30 1i //

I33 iI ii :::

303333 111111
33303 111111

13 31::
1Ii :1
313 311::

IIIII Iiiii
31IIi 31iii
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TTTTTTTTTTTT
TTTTTTTTTTTT

TT
TT

TT
TT
TT
TT
TT
TT
TT

TT

LL
LL
LL
LI
LI
LI
IL
IL
LL

LILLLLLLLLLL
ILLLLLLLLLLLL

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

3333303
333303333

33 33
00 00
30 33
00 33
O0 30
O0 33
33 O0

33 03
000000000

3033030

AAA

AA AA
PAAAA A AAA
AAAAA AAA

FEEEEEEEEEE
FEEFEEEEEEE
FEE
FEE
FEE
FEEEEEEEEE
EEEEEEEE

999999999999
9399999999999

99 99
99 99
99 99

9999999999999
9999999999993

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

WE WE ILL
WE WE LI
WE WE LL
WE WE IL
WE WE IL
WE E WE IL
WE EWEW WE IL
WE W EEW NW IL
WE WE NE WE LL
EWEEW WEWE ILL
EWEW EWE LLLLLLLLLIL
WE WE ILLLLLLLLLLLL

PPpPPPPPpPPPP CCCCCCCCCCC
pppPPPPpPpPPPPP CCCCCCCCCCCCC
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

// 3333333 333323233323
// 303033030 33233323333332

// 33 33 33 33
// 00 33 33

// 33 33 33
// 33 33 333

// 00 03 333
// 33 03 33

// 00 33 33
// 33 33 33 33

// 333333333 3333333333333
// 3333333 33333333333

22222222222 55555333555535
2222222222222 55555333555555

:: 22 22 355
* - 22 55
::: 22 55

22 555555555555
22 5555555555555

:: 22 55
:: 22 55

:: 22 55 55
2222222222222 55555535555555
2222222222222 555553555555

0
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SSSSSSSSSSS CCCCCCCCCCC AAAAA Lb EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSISSSSS CCCCCCCCCCCCC AAAAAAA Lb EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
SS SS CC CC AA AA Lb EE PP PP CC CC
SS CC AA AA Lb EE pp Pp CC
SI CC AA AA Lb EE pp Pp CC
SSSSSSSSSSSS CC AAAAAAA Lb EEEEEEEEE------------PPPPPPPPPPPPP CC
SSSSSSSSSSSS CC AAAAAAA Lb EEEEEEEEE------------PPPPPPPPPPPP CC

SS CC AA AA Lb EE PP CC
SI CC AA AA Lb EE PP CC

SS SS CC CC AA AA Lb EE PP CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC

SSSSSSSISSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

***** ~PROGRAM VERIFICATION INFORMATION **

**•** ~CODE SYSTEM: SCAL•E-PC VERSION: 4.3***

*•*** PROGRAM: 000002***

*** CREATION DATE: 09/28/95*S*

***** VOLUME: Eng***

***** LIBRARy: M:\ICAIE43\WINNT\EXE ***

*** PRODUCTION CODE: NITAWL***

***** VERSION: 3.0***

***** JOBNASSE: SCALE-PC***

*** DATE OF EXECUTION: 11/29/13***

*** TINE OF EXECUTION: 11:02:25***

-10 ARRAY NAB 1 ENTRIES.

GO ARRlAy NAB B ENTRIES.

1Q ARRAY NAB 12 ENTRIES.

SELECT 17 NUCLIDES PROM TNE MASTER LIBRARy ON LOGICAL 1

I NUCLIDES PROM THE MORNING LIBRARY ON LOGICAL 2
I NUCLIDES FROM THE WORNING LIBRARY OH LOGICAL 3

TO INNATE THE HNW WORRING LIBRARY ON LOGICAL 4

4 RESONANCE CALCULATIONS NAVE BEEN REQUESTED
-1 OUTPUT OPTION FOR AMPX FORMATTED CR001 SECTION DATA

2001 MAXIMUM NUMBER OF RESONANCE MESN INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR TRIO CASE IS I00000 BONDS

20 ARRAY NAB 17 ENTRIES.

--- 30 ARRAY NAS .... 60 ENTRIES._

4Q ARRAY NAB 17 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON YAPE 17
NUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP IS
NUMBER OF GAMM4A ENERGY GROUPS 0

DIRECT ACCESS UNIT NTUMBER B REQUIRES 117 BLOCKS OF LENGTH 1680 BONDS
RSDAR TAPE 4321

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-R VERSION 4 DATA

COMPILED FOR NRC 1/27/89
L.AST UPDATED 08/I2/94

L.M.PETRIE - ORNL

NUCLIDES FROM RSDRN TAPE
1 NYDROGEN ENDF/B-IV MAY 1269/TNRMGI02 UPDATED 08/12/94 210101
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2 HYDROGEN ENDF/B-IV MAT 1269/THRMIOO2
3 HYDROGEN ENDF/B-IV NAT 1269/THR041502
4 HYDROGEN ENDF/B-IV MAT 1269/TH9M04202
5 OXYGEN-16 ENDP/B-IV NAT 1276
6 OXYGEN-OH ENDF/B-OVMNAT 1G76
7 OXYGEN-i6 ENDF/B-OV MAT 1276
H OXYGEN-16 ENDF/B-OV MAT 1276
9 OXYGEN-OH ENDF/B-OV MAT 1276

I0 CR 1190 HT SS-304(1/EST) P-3 293K SP-5+4 (42375
15 MAGJGANESE-55 ENDF/B-IV MAT 1197
12 FE 1192 NY SS-304(0/EST) P-3 293K SP=5+4 (42375
13 NO 1190 NT SS-304(I/EST) P-3 293K SP=5+4 (42375
14 ZIRCALLOY ENDF/S-SV MAT 0294
15 PH 1289 218NGP 042375 P-a 293K
16 URANIUM-235 ENDF/S-SV NAT 1260
57 UP50I109-238 ENDF/B-IV NAT 0262

HYDROGEN ENDF/5-OV NAY 1269/THPNI002

HYDROGEN ENDF/B-OV NAT 1269/THPMIOSG

HYDROGEN ENDF/B-SV NAT 0269/THPMI002

HYDROGEN ENDF/B-OV MAT 1269/TN954I002

OXYGEN-O6 ENDF/B-GVMNAT 0276

OXYGEN-16 ENDF/S-IV NAT 0276

OXYGEN-O6 ENDF/S-TV MAT 1276

OXYGEN-OH ENDF/S-IV NAT 5276

OXYGEN-OH ENDF/B-IV NAT 1276

OR 1090 WT 00-304 (1/EST( P-3 293K SP-5+4 (42375('

UPDATED 06/12/94 4051050
UPDATED 09/12/94 5001000
UPDATED 06/12/94 7001001
UPDATED 06/12/94 1009016
UPDATED 06/12/94 2009016
UPDATED 09/12/54 4006016
UPDATED 06/12/94 5008006
UPDATED 09/12/04 7008016

)' UPDATED 06/12/54 6024304
UPDATED 08/12/94 6025055

)' UPDATED 09/02/94 9026304
)' UPDATED 09/10/94 9029304

UPDATED 09/12/94 3040352
UPDATED 09/12/94 9092000
UPDATED 08/02/94 0092235
UPDATED 09/12/94 0092239

UPDATED 09/12/54 2001001 TEMPERATURE=
PROCESS NUMBER 1007 00 AT TEMPERATURE=

UPDATED 09/12/94 40010001 TEMPERATURE=
PROCESS NUMHER 0007 0S AT TEMPERATURE=

UPDATED 09/12/94 5001001 TEM~PERATURE=

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 09/12/94 70010001 TENPERATURE=
PROCESS NUMBER 1007 IS AT TEM4PERATURE=

UPDATED 09/12/94 10009016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 09/12/94 2009016 TEMPERATURE=
PROCESS NUMBER 0007 IS AT TEMPERATURE=

UPDATED 09/12/94 4009016 TEMPERATURE=
PROCESS NUMBER 1007 OS AT TEMPERATURE=

UPDATED 09/12/04 5009016 TEMPERATURE-
PROCESS NUMHER 0007 05 AT TEMPERATURE-

UPDATED 09/12/94 7009016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE-

UPDATED 09/12/04 9024304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

293.00
203.00

293.500
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
293.500

293.00
293.00

293.500MANGANESE-55 ENDF/B-IV NAT 1097 UPDATED 09/12/94 9025055 TO

GEOMETRY HAS SEEN SET TO HOMOGENEOUS AS LBAR IS S.O0OOE+00

RESONANCE DATA FOR THOS NUCLODE

MASS NUMBER (A() 54.466 TEMPERATURE(KELVIN) 293.000

POTENTIAL SCATTER SIGMiA = 2.590 LUMPED NUCLEAR DENSITY = 1.73632955

SPON FACTOR (G() 14.448 LUMP DIMENSION (A-SAR) = 0.00000009

ONNER RADOUS = 0.SOOO000E+00 0DA4C0FF CORRECTION (C( = 0.00000009

THE ABSORBER HILL BE TREATED BY THE NORDNEON INTEGRAL METHOD.

MASS OF MODERATOR-i = 55.845 SIGMA(PER ABSORBER ATOM(- 3.4663022E+52

MODERATOR-O HILL BE TREATED ST THE NORDHEOM INTEGRAL METHOD.

MASS OF MODERATOR-2 - 55.925 SSGMA(PER ABSORBER ATOM)= 1.2557598E+02

MODERATOR-2 HILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL KILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=0.SS0000

GROUP RES ABS RES FOSS RES SCAT
8 -5.5197996-04 0.O00000E+S0 -3.9441906-Cl
9 -2.797993E-03 0.O00000E+00 -2.293471E+00

10 -3.291452E-01 0.SOO00OE+00 -3.820962E+01
01 -2.680562E+00 0.000000E+00 -0.159996E+02

34PERATURE=

E-03

E+O0

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.00000E+00

FE 1092 WT SS-304 (0/EST) P-3 293K SP=5+4 (42375)'

NI 0090 WT SS-304 (0/EST( P-3 093K SP-5+4 (42375)(

NAC International

PROCESS NUMBER 0007 IS AT TEMPERATURE=

UPDATED 08/12/04 6020304 TEMPERATURE=
PROCESS NUMBER 5007 05 AT TEMPERATURE=

UPDATED 09/02/54 9029304 TEMPERATURE=
PROCESS NUMBER 0007 IS AT TEMPERATURE=

6.6.10-12
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ZIRCAL.LOY ENDFIH-IV MAT 1284 UPDATED 08/12/94 3040302 TEMPERATURE• 293.00

GEOMETRy HAS SEEN SET TO HOMOGENEOUS AS EHAR IS 0.0O0058+00

RESONANCE DATA FOR THIS NIUCLIDE

MASS NUMBER (A) 9 0.436 TEMPERATURE(KELVSN) = 293.000

POTENTIAL SCATTER SIGMA = 6.385 LUMPED NUCLEAR DENSITY =4.3307818E-02

SPDN FACTOR (G) = 1.079 LUMP DIMENSION (A-BAR) = 0.0000050E+00

INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) = 0.0000000E+00

THE ABSORHER HILL BE TREATED BY THE NORDHEDM INTEGRAL METHOD.

THDS RESONANCE MATERIAL WILL HE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHDELDING=1.O0000

GROUP DES AND RES FOSS DES SCAT
8 -2.531564E-03 0.0050000E+00 -2.069429E+00
9 -7.1439818-02 0.OISSOOE+00 -3.266492E+00
10 -7.703853E-52 0.000000E+00 -1.746409E+00
11 -1.954898E-01 0.0050000E+00 -8.103043E-01

EXCESS RESONANCE INTEGRALS

RESOLVED

ADSORPTION 1.703638-01
FISSION 0.00000E+00

PB 1288 218NGP 042375 P-3 293K

PROCESS NUMBER 1007 5S AT TEMPERATURE=

UPDATED 08/12/94 8082000 TEMPERATURE=
PROCESS NUMEER 1007 IS AT TEMPERATURE=

293.00

293.00
293.00

293.00URANIUM-235 ENDF/B-IV MAT 1361 UPDATED 00/12/94 1092235

RESONANCE DATA FOR THIS NUCLODE

MIASS NUMBER (A) 233.025 TEMPERATURE)EELVIN) 29

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 1.17

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-SAN) = 3.90

INNER RADIUS = 0.00500000E+00 DANCOFF CORRECTION (C) = 2.80

THE ADSORBED HILL HE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i = 15.991 SIGMA(PER ARSORBER ATOM)= 1.036120

MODERAToR-i WILL HE TREATED BY THE NODHNEIM INTEGRAL METHOD.

MASS OF MODEDATOR-2 = 230.051 SIGMA(PED ADSORBED ATOM)= 2.312423

MODERATOR-2 MILL HE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS DRSONARCE MATERIAL HILL BE TREATED AS A 2-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP OH CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP DES ADS RES FISS DES SCAT
13 -3.622922E+00 -2.220327E+~00 -0.0958208-Il
13 -1.149924E+01 -5.6180388+00 -2.515855E-01
14 -9.5140278+00 -5.049669E+00 -5.936050E-02
15 -4.509439E-04 -3.428886E-04 3.897996E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ADSORPTION 2.006208+02
FISSION 1.20254E+02 .. ...

TEMPERATURE=-

'3.000

'578 37E-03

84000 1E-01

592249E-02

55E+02

348+ 02

PROCESS NUMBED 1007 IS AT TEMPERATURE= 293.00

UDANIUM-238 ENDF/B-IV MAT 1282 UPDATED 09/12/94

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.008 TEMPERATURE)KELVSN)

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY

SPIN FACTOR (G) 656.527 LUMP DIMENSION (A-HAN)

INNER RADIUS = S.0000000E+00 DANCOFF CORRECTION (C)

THE ADSORBED HILL BE TREATED NY THE NOODHEIM INTEGRAL METHOD.

MASS OF MODEP.ATOR-I 15.991 SIGMA)PER ARSORBER ATOM)=

MODERATOR-I HILL HE TREATED BY THE NODDHEIH INTEGRAL METHOD.

1092238 TEMPERATURE= 293.00

= 293.000

= 2.2157080E-02

= 3.9940001E-01

= 2.8592249E-02

8.1883078±E00

NAC International 6.6.10-13
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MASS OF MODERATOR-2 235.044 SIGMA(PER ABSORBER ATOM)'= 6.3446152E-01

MODERATOR-2 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 ACCOUNT FOR SPATIAL SELF-SHIELDING=I.00000

GROUP WEB ABS WEB FIBS WEB SCAT
9 -4.5492B5E-02 0.OSO0O0E+S0 -4.0B3463E-01

10 -1.062502E+S0 -1.8452BBE-05 -6.511B82E+0S
II -9.725B16E+I0 S.00O000E+00G -2.674516E+01
12 -4.265190E+01S 0.O0O0O0E+O0 -4.960673E+01
13 -5.341B22E+051 S.SOOSOSE+00 -l.754942E+01
14 -l.0336B1E+02 0.OO0000E+O0 -6.023543E-I00
25 -5.894847E-07 0.00O000E+0I 1.142021E-OE

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.10255E+01
FISSION 5.02353E-D4

PROCESS NUMBER 1007 IS AT TI
THIS XSDRHNWORKING TAPE HAS CREATED 01/29/53 AT 11:02:25
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 GAMMAGROUPS
FIRST THERMAL GROUP 15 LOGICAL UMIT

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRO4S002 UPDATED 08/12/94 Ii
HYDROGEN ENDF/B-IV MAT 1269/THRS41002 UPDATED 05/12/94 I
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 Ii
HYDROGEN ENDF/B-IV MAT 1269/THRMO002 UPDATED 08/12/94 I:
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 Ii
OXYGEN-16 ENDF/E-IV MAT 1275 UPDATED 08/12/94 Ii
OXYGEN-16 ENDF/H-IV MAT 1279 UPDATED 08/12/94 I[
OXYGEN-16 ENDF/B-IV MAT 1275 UPDATED 08/12/94 I
OXYGEN-16 ENDF/B-IV MAT 1275 UPDATED 05/12/94 I

CR 1191 MT SS-304 (1/EST) P-3 293W SPS5+4 (42375)' UPDATED 09/12/94 I
MANGANESE-S5 ENDF/B-IV MAT 1197 UPDATED S8/12/94 I

FE 1192 WT SS-304 (1/KIT) P-3 293K SP=5+4 (42375)' UPDATED 05/12/94 I[
NI 1190 NT 12-304 (1/EST) P-3 293K SP=5+4 (42375) ' UPDATED 05/12/94 I[

ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 05/12/94 I
PB 1285 218NGP 042375 P-3 293K UPDATED 08/12/94 I

uRANIUM-235 ENDF/S-IV MAT 1261 UPDATED 08/12/94 I[
uRAN4IUM-238 ENDF/B-IV MAT 1252 UPDATED 08/12/94 0

TAPE COPY USED S I/O'S, AND TOOK 0.05 SECONDS

EWPERATURE= 293.00

D
D
D
D
D
D
D
D
D
U
D

D
D
D
D

17

2001001
4001001
5001001
7001001
1008015
2008016
4008015
5005036
7008016
9024304
5025055
8020304
8028304
3040302
5082000
1092235
1092238 0
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SSS505SS5SS CCCCCCCCCCC AAAAAA LL EEEEEEEEEEEEE pppppppppppp CCCCCCCCCCC

SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP ccccCCCCCCCCCC
ISS S CC AA AR LL RE PP pp cc C
OSS S C CC AA AA LL EE pp pp CC C
IS CC AA AA LL EE pp pp CC
SSISISSSSSSSS CC AAAAAAAA LL EEEEEEEEE------------PPPPPPPPPPPPP CC

SSSSSSSSSSSS CC AAAAAAAAA LL EEEEEEEEE-------------PPpPPpPPppPP CC
55 CC AA AA LL EE PP CC
55 CC AA AA LL EE PP CC

SI IS CC CC AA AA LL EE Pp CC CC
SSSSSSSSSSSSS ccccccccccccc AA AA LLLLLLLLLLLLI. EEEEEEEEEEEEE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AR• AA LLLLLLLLLLLLL EEEEEEEEEEEEE pp CCCCCCCCCCC

***** ~PROGRAM VERIFICATION INFORMATION **

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

***** ~PROGRAM: 000009***

*** CREATION DATE: 03/08/96 * *

***** VOLUME: Eng***

***** LIBRARY: M:\SCALE43\WINNT\EXE***

*** PRODUCTION CODE: RENOVA***

***** VERSION: 3.1***

***** ~JOBNAME: SCALE-PC** *

*** DATE OF EXECUTION: 01/29/03 * *

*** TINE OF EXECUTION: 11:02:27***

***UMEIC*ARMETRS**

TM*MXIUMPRBLM*IM*(IN**

N** NUMLWBERO GEEATIONDS TO BER SKIPPED NOBSE*

* **BG BGNIGGNEAINNME * **

RES*GENERATINSUBTNENCNCKPOINMTES 0*** *

XNBTM E3XTRAM POSTONSE TINMEUTRON) BARR**S

XFBTH ETRAE POSIEERTIONS INISION) BARK*

**TAG DEFAULTE VALU ONENETONTSVRG 80.5000

** * RNPG TRTNRNO NUMBER BE5GNE2TON10000 * **

**NSK NUMBER OF GEEA.TBOCKS TON UNI 8KPE 200

NL EGB FDR LOR NUNT 8Il** *

* ** AIDO ~MODE OF CALULTAION FROSRNARINSI * **

** NBK INPUTRODATAN MRITTEN ONRETRTUITN *

** ***BNR AA NEFC E

NAC International 6.6.10-16



NAC-LWT Cask SAR
Revision 44

August 2015

0

NAC International66101 6.6.10-17



NAC-LWT Cask SAR
Revision 44 August 2015

** NAG-LET, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET * **

**************************************************************************
** ***** LOGICAL pARAMETERS * -**** **

0
RUN

ELM

SMU

MKU

CKU

FIU

MEN

CKN

FMH

NNL

AXl

XISI

MAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF RY UNIT NUMBER

COMPUTE COFACTOR E-EFF BY UNIT NUMBER

PRINT FISl PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX E-EFF BY ROLE NUMBER

COMPUTE COFACTOR E-EFF BY ROLE NUMBER

PRINT FIBS PROD MATRIX BY BOLE NUMBER

COLLECT MATRIX BY NIGNEST ROLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-0 MIXTURE X-SECTIONI

PRINT 2-0 MIXTURE X-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

PLY

FDN

NUB

MRP

CKP

FIP

MKA

IRA

FMA

HAL

FAR

GAS

PAM

PMT

PGM

BUG

TRE

PLOT PICTURE MAP(S) NO *

COMPOTE FISSION DENSITIES NO ,4

COMPUTE MU-BAR & AVG FISSION GROUP YSI ***

COMPUTE MATRIX E-EFF BY UNIT LOCATION NO *-**

COMPUTE COFACTOR K-EFF BY UMIT LOCATION NO ** *

PRINT FISS PROD MATRIX BY UNIT LOCATION NO**

COMPUTE MATRIX K-EEF BY ALRRAY NUMBER NO **

COMPUTE COFACTOR K-REFF BY ARRAy NUMBER NO ***'

PRINT FIBS PROD MATRIX BY ARRAY NUMBER NO ** *

COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO **

PRINT PSI. AND ABS. BY REGION NO ***

PRINT FAR BY GROUP NO**

PRINT XSEC-ALBEDO CORRELATION TABLES NO **

PRINT MEIGHT AVERAGE AR•RAY NO ,4

PRINT INPUT GEOMETRY NO * **

PRINT DEBUG INFORMATION NO * **

PRINT TRACKING INFORMATION NO **

PARAMETER INPUT COMPLETED

..... I ID'S MERE USED READING TOE PARAMETER DATA ....

*********DATA READING COMPLETED *•*******

NAC-LWT, BMR, DAMAGED-SMALLER PIN SIZE, NO BASKET

MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THREESHOLD =3.OE-05

MIXTURE -
NUCLIDE
1190086

08/12/9 4
1592235

08/12/94
1092238

00/12/94

MIXTURE =
NUCLIDE
2001001

08/12/ 94
2101081

00/12/94

MIXTURE =
NUCLI DE
3049302

09/12/94

MIXTURE =
NUCLIDE
4001001

00/12/94
4008101

08/12/ 94

MIXTURE -

NUCLIDE
50010011

09/12/94
5000010

09/12/04

ATOM-DENS.
4.6046OB9E-I2

1. 17570E-03

2. 20577E-02

ATOM-DENS.
0.607692E-02

3. 33046OE-02

DENISTY (0/CC)
NUT. FRAC.

1.18500IE-01

4. 40750E-02

8.37425E-I1

DENSITY (U/CC)
NUT. PRAC.

1.I11927E-01

B. 88074E-01

= 10.412
ZA ANT

S016 15.9904

92235 235.0441

91239 239.0510

= 0.99817
SA ANT

1091 1.0077

0010 15.9904

3 DENSITY(U/CC( = 1.56000
ATOM-DENS. NUT. FRAC. IA ANT

4.337078-02 1.00IOE+0S 41000 91.2190

NUCLIDE TITLE
OXYGEN-lO ENDF/S-IV MAT 1276

URANIUM-235 ENIF/B-IV MAT 1201

URAN4IUM-230 ENDF/G-SV MAT 1202

NUCLIDE TITLE
NYDROGEN ENDE/B-IV MAT 1209/TNR94I002

OXYGEN-SO ENDF/B-IV MAT 1276

NUCLIDE TITLE
IIRCALLOY ENDF/B-IV MAT 1294

NUCLIDE TITLE
HYDROGEN ENDF/S-IV MAT 1209/THRMI002

OMYGEN-lO RNDF/B-IV MAT 1270

NUCLIDE TITLE
YDROGUEN ENDF/B-IV MAT 1269/TORMIO02

OXYGEN-SO ENDF/R-SV RAY 1276

UPDATED

UPDATES

UPDATED

UPDATES

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

ATOM-DENS.
0.607692E-02

3.33046OR-02

ATOM-DENS.
0.607692R-I6

3.33846E-06

DENSITY (G/CC(
NUT. FRAC.

1. 11917E-01

0.880074E-S1

DENSITY G/CC(
NGT. FRAC.

I.I11927E-IY

0.880074E-01

= 9.99817
ZA AMY

lOS1 1.0077

0010 15.9904

= l.99817R-04
ZA ANT

1001 1.0077

80510 15.9904
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MIXTURE =
NUCLIDE
6082000

08/02/94

MIXTURE=
NUCLIDE0
7001001

08/12/94
7008000

08/12/94

MIXTURE =
NUCLIDE
8024384

08/12/94
00200055

08/12/94
8026304

08/12/894
8028304

08/12/9 4

8 DENSITY(G/CC) = 11.344
ATOM-DENS. NGT. FRAC. ZA ANT

3.296900-02 l.OOOO0E+00 82000 207.2100

7 DENSITY(G/CC( = 0.998170-04
ATOM-DENS. NOT. FRAC. IA ANT

8.876920-06 1.11927E-0l 1001 1.0077

3.33846E-06 8.88074E-01 8018 10.8804

ATOM-DENS.
1. 74286E-02

1.736330-03

0.93078E-02

7.720700-03

NUCLIDE TITLE
PB 1288 218NGP 042375 p-I 283K

NUCLIDE TITLE
HYDROGEN RNDF/B-SV MAT 1269/THRMI1002

OXYGEN-16 ENSF/8-IV MAT 1276

NUCLGDE TITLE
CR 1181 WT 00-304 (1/ROT) P-3 283K SP=5+4 (42375)'

MANOGANESE-55 ENDF/B-IV MAT 1197

FR 1182 WT 00-304 (1/ROT) P-I 293K SP=5+4 (42375)'

NI 1180 NT 00-304 (1/ROT) P-3 283E SP=5+4 (42375)'

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

DENSITY(G/CC( 7.9200
NOT. FRAC. DA ANT

1.80000E-01 24000 51.9907

1.98889E-02 25055 04.8379

6.950000-01 26000 55.8447

9.500010-02 26000 58.6872

2001001 HYDROGEN EBOF/B-TV NAT 1269/THRN1002 UPDATED 88/12/84
4003001 HYDROGEN ENDF/B-IV MAT 1269/THRN1002 UPDATED 08/12/84
8001001 HYDROGEN ENDF/B-IV NAT 1269/TN8R01002 UPDATED 08/12/84
7001001 HYDROGEN ENDF/0-SV NAT 1269/TNHRMI002 UPDATED 08/12/84
1008016 OXYGEN-16 ENDF/B-IV NAT 1278 UPDATED 08/32/94
2008016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/84
4008018 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/84
5006016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/84
7008016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94
8024104 CR 1181 NT 00-304 (1/ROT) P-I 293K SP=5+l4{(42370) ' UPDATED 08/12/84
8025055 MAONGASOESE-55 ENDF/B-IV MAT 1187 UPDATED 08/12/94
8026304 FR 1182 WT 00-304 (1/ROT) P-I 283K SP=5+4 (42375) ' UPDATED 08/12/94
8028304 NI 1180 NT 00-304 (1/ROT) P-I 283K SP=5t4 (42375) ' UPDATED 08/12/94
3040302 ZIRCALLOY ENDF/S-IV MAT 1284 UPDATED 08/12/94
6082000 PB 1286 218NGP 042375 P-I 293K UPDATED 08/12/84
1092230 URANIIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/84
1092238 URANOIUI4-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94

REND MESSAGE NUMBER K5-222 1 TRANSPERS FOR MIXTURE 2 MERE CORRECTED POE BAD MOMENTS.

KENO MESSAGE NUMBER 05-222 1 TRAhNSFERS EDOR MIXTURE 4 NERE CORRECTED POE BA•D MOMENTS.

REND MESSAGE NUMBER KS-Ill 2 TRANSFERS FOR MIXTURE 5 MERE CORRECTED POE BAD MOMENTS.

KENO MESSAGE NUMBER K5-222 2 TRANSFERS FOR MIXTURE 7 HERE CORRECTED POE BAD3 MOMENTS.

S.... ID'S MERE USED MIXING CROSS-SECTIONS ....

1-D CR001 SECTION ARRAY GD NUMBERS
1 2002 1452 27 18 1018

..... 0 ID'S MERE USED PREPAR•ING THE CROSS SECTIONS

** NAC-LWT, BWR, DAMAGED-SMAILER PIN SIZE, NO BASKET**

** *** ADDITIONAL INFORMATION ** ** **

-***-

4**

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN NSECS

ENTRIES/NEUTRON IN THE NEUTRON BARK

-ENTRIES/NEUTRON "INTHE-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

LAR•GEST GEOMETRY UNIT NUMBER

LARGEST AR•RAY NUMBER

27 USE LATTICE GEOMETRY

1 GLOBAL ARRAy NUMBER

2 NUMBER OF UMITS IN THE GLOBAL X DIR.

17 NUMBER OF UMITS IN THE GLOBAL Y DIR.

-I ... NUMBER-0F UMITS-5N THE-~GLOBAL Z DIR.

6 USE A GLOBAL REFLECTOR

1 USE NESTED HOLES

S NUMBER OF HOLES

10 MAXIMUM HOLE NESTING LEVEL

10 USE NESTED ARRAys

2 NUMBER OF ARRAYS USED

1 MAXIMUM ARRAY NESTING LEVEL

NO -* *

NO**

NO * *

MIS **

MIR *÷**
+X BOUNDARY CONDITION

+Y BOUNDARY CONDITION

NIB

MIR

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION
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**+Z BOUNDARY CONDITION NIR -Z BOUNDARY CONDITION NOR *

S
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REGION

NAC-LWT, ERR, DAMAGED-SMALLER PIN SIZE, NO BASSET

MEDIA BIAS GEOMETRY DESCRIPTION FOR TNOSE UNITS UTILIZED IN TNIS PROBLEM
RUM ID

UNIT 1 ...

LMR FUEL ROD-NO CLAD

1 CYLINDER 1 1 RADIUS = 0.39040 +1 = 10.000 -Z =-10.000 CENTERLINE IS AT X1 = 0.00000 Y =0.00000

2 CYLINDER 4 1 RADIUS =0.40490 +Z 1 0.000 -Z = -10.000 CENTERLINE IS AT N = 0.00000 Y =0.00000
NAC-LRT, BRR, DAMAGED-SMALLER PIN SIZE, NO BASEST

MEDIA BIAS GEOMETRY DESCRIPTION FOR TROSE UNITS UTILIZED IN TRIS PROBLEM
REGION RUM ID

GLOBAL* ************

UNIT 21 ..

1 CYLINDER

BOLE NUMBER

NOLE NUMBER

ROLE NUMBER

ROLE NUM•BER

ROLE NUMBER

NOLE NUMBER

NOLE NUMBER

NOLE NUMBSER

ROLE NUMBER

ROLE NUMBER

BOLE NUMBER

BOLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

R- OLE NUMER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

ROLE NUMBER

41 RADIUS = 9.0166

1 AT N = 0.00000

2 AT X = 2.1529

3 AT N = 1.0764

4 AT N -1.0764

S AT N = -2.1529

6 AT N -1.0764

7 AT N = 1.0764

9 AT N = 3.2293

9 AT N = 4.3058

00 AT N = 3.2293

11 AT N = 2.1529

12 AT N = 0.00000

13 AT N = -2.1529

14 AT N = -3.2293

15 AT N = -4.3058

16 AT N = -3.2293

17 AT N = -2.1529

IS AT N = 0.00000

19 AT N = 2.1529

20 AT N = 4.3058

21 AT X = 5.3922

22 AT X = 1.0764

23 AT N -4.3058

24 AT N = -5.3822

25 AT X = -1.0764

26 AT N = 1.0764

27 AT N = 4.3058

29 AT N = 3.2293

29 AT N = -1.0764

30 AT N = -4.3058

31 AT N = -3.2293

32 AT N = 3.2293

32 AT X = 5.3922

24 AT N = -3.2293

35 AT N = -5.3922

26 AT N = 6.4587

+Z = 10.O000

Y =0.00000

Y = 0.00000

Y = 1.6645

Y = 1.6645

Y = 0.00000

Y = -1.6645

Y =-1.8645

Y =-1.9645

Y = 0.00000

Y = 1.0645

Y = 3.7269

Y = 3.7299

Y = 3.7289

Y = 1.8645

Y = 0.00000

Y = -1.8645

Y = -3.7269

Y = -3.7289

Y =-3.7209

Y = -3.7269

Y = 1.8645

Y = 5.5934

Y =3.7269

Y = -1.6645

Y = -5.5934

Y = -5.5934

Y = 3.7269

Y = 5.5934

Y = 5.5934

Y =-3.7289

Y =-5.5934

Y = -5.5934

I = -1.8645

Y = 5.5934

Y = 1.5645

Y 0.00000

-Z -10.000 CENTERLINE IS AT N = 0.00000

Z= 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMOBER 1

I = 0.00000 IS UNIT NUMBER 1

I = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

O = 0.00000 IS UNIT NIU4ER 1

Z 0.00000 IS UNIT NUMBER 1

I = 0.00000 II UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

OBOBOB000 00 UNIT NUMBER 1

I = 0.00000 IS UNIT NUMBER 1

Z 0 .00000 IS UNIT NUMBER 1

Z = 0.00000 05 UNIT NUMBER 1

Z =0.00000 IS UNIT NUMBER 1

ZO 0.00000 IS UNIT NUMBER 1

1 = 0.00000 IS UNIT NUMBER 1

I = 0.00000 IS UNIT NUMBER 1

1 = 0.00000 IS UNIT NUMBER 1

Z= 0.00000 IS UNIT NUMBER 1

1 = 0.00000 IS UNIT NUMBER 1

Z= 0.00000 IS UNIT NUMBER 1

Z= 0.00000 IS UNIT NUMBER 1

O 0.00000 IS UNIT NUMIBER 1

O 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

O = 0.00000 IS UNIT NUMBER 1

O = 0.00000 05 UNIT NUMBER 1

Z = 0.00000 25 UNIT NUMBER 1

Z= 0.00000 05 UNIT NUMBER 1

O 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

1 = 0.00000 05 UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Y = 0.00000

0
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HOLE HUMBER

HOLE HUMBER

HOLE HUJMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUJMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUdMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NU!MBER

HOLE NUMBER

HOLE NU!MBER

HOLE NUMBER

BOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NU!MBER

2 CYLINDER

3 CYLINDER

4 CYLINUER

S CYLINDER

B CYLINDER

7 CYLINDER

8 CUBOTD

AT X = -6.4587

AT X = 0.00000

AT H = 2.1289

AT X - 4.3058

AT H = 5.3822

AT H 4 .4587

AT H = 7.5351

AT H 8.6116

AT X - 7.5351

AT X = 6.4587

AT H = 5.3822

AT X = 4.3058

AT H = 2.1529

AT H = 0.00000

AT X = -2.1529

AT X = -4.3058

AT X = -5.3822

AT H = -4.4587

AT H = -7.5351

AT X = -8.6116

AT H = -7.5351

AT X = -8.4587

AT X = -5.3422

AT H = -4.3058

AT H = -2.1529

Y = 0.00000

Y = -7.4578

Y = -7.4578

Y = -7.4578

T = -5.5934

Y = -3.7289

Y = -1.8845

Y =0.00000

V - 1.8445

Y = 3.7289

V = 5.5934

Y = 7.4578

Y =7.4578

Y =7.4578

Y = 7.4578

V - 7.4578

V = 5.5934

Y - 3.7285

Y - 1.8645

Y = 0.00000

Y = -1.8645

Y = -3.7259

Y = -5.5934

Y - -7.4578

V = -7.4578

±0 1 0.000

+2 = 10.000

+Z - 10.000

+1 = 10.000

-+Z = 10.000

+0 10.000

-E - -49.822

0 = 0.00000 50 UNIT NUMBER 1

0 = 0.00000 30 UNIT NUMBER S

O - 0.00000 IS UNIT NUrMBER 1

O = 0.00000 IS UNIT NUMBER 0

0 = 0.00000 IS UNIT NUMBER 1

0 = 0.00000 IS UNIT NUMBER 0

Z = 0.00000 IS UNIT NUMBER 0

ZO 0.00000 IS UNIT NUMBER 1

I = 0.00000 IS UNIT NUMBER 1

O = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

O = 0.00000 IS UNIT NUMBER 1

0 0.00000 IS UNIT NUMBER 1

ZO 0.00000 20 UNIT NUMBER 1

Z = 0.00000 00 UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

0 = 0.00000 IS UNIT NUMBER 1

O = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 50 UNIT NUMBER 1

0 0.00000 IS UNIT NUMBER 1

0 0.00000 IS UNIT NUMBER 1

O = 0.00000 IS UMIT NUMBER 1

O 0.00000 IS UNIT NUMBER 1

O = 0.00000 IS UNIT NUMBER 3

Z = 0.00000 IS UNIT NUMBER 1

-Z = -10.000 CENTERLINE IS AT H = 0.00000 Y = 0.00000

-Z - -10.000 CENTERLINE IS AT H = 0.00000 V = 0.00000

-O = -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

-O - -10.000 CENTERLINE IS AT H - 0.00000 V = 0.00000

-Z = -10.000 CENTERLINE IS AT H = 0.00000 V = 0.00000

-O = -10.000 CENTERLINE IS AT X = 0.00000 V = 0.00000

+Y = 49.822 -Y = -45.822 +Z = 10.000 -O = -10.000

0
5 1 RADIUS

8 1 RADIUS

6 1 RADUSU

8 1 RADUSU

7 1 RADIUS

8 1 P.ADIUS

5 1 +X

16.988

18.595

33.503

36. 551

49. 244

49. 822

49. 822

UNIT REGION

1 1
2

2 1

2
3

5
6

7
8

HAC-LHT, BWR, DAMAGED-SM-ALLER PIN SIZE, NO BASKET
VOLUMES FOR THOSE UNITS UTILOZED SN THIS PROBLEM

GEOMETRY CUMULATIVE
REGION VOLUME VOLUME

1 9.97283E+00 UM**3 9.97283E+00 CM'*3
2 3.28074E-01 UM**3 1.03009E+01 CM**3

3 4.47982E+03 CM**3 5.108170+03 CM**3
4 1.30210E+04 CM**3 1.81291E+04 CM**3
5 4.30932E+03 UM**3 2.24385E+04 CM**3
9 4.808550+14 CM**3 7.052400+04 CM**3
7 1.34100E+04 CM**3 9.39400E+04 CM**3
8 6.84274E+04 UM**3 1.52367E+05 CM**3
9 3.59652E+03 CM**3 1.55964E+05 CM'*3

10 4.261155E+04 CM**3 1.98579E+05 CM**3

UNIT USES REGION MIXTURE

1 61 1 1
3 4

2 1 1 4
2 5
3 8
4 6
5 8
6 7

TOTAL VOLUME

6.00343E+02 CM**3
2.001250+01 CM**3

4.47982E+03 CM''3
1.30310E+04 CM**3
4.309320±03 CM''3
4.80806E+04 CM'÷3
1.3416000+04 CM' '3
6.842740+04 CM''3 0
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7 B 3.54452E+13 CM**3
B 5 4.2B1OSE+14 CM**3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 6.08343E+t02 CM**3
4 4.49984E+03 UM**3
5 5.56365E+04 CM**3
6 4.BS855E+04 CM**3
7 6.B4274E+04 UM**3
8 2.13218E+04 CM**3

MASS (G)
6.33405E+03
4.494161E+03
5. 55347E+00
5. 45482 E+05
4.8B3022E+00
1.6869E4+055

*** ~BIASING INFORMATION**

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

..... 0 IO'S MERE USED IN KENO-V BEFORE TRACKING ....

.... .10.0450 MINUTES WERE USED PROCESSING DATA . ....

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 3.06347E-03

START TYPE S HAS USED.

THE NEUTRONS MERE STARTED UNIFORMLY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTERMOST GEOMETRY CARD.
THE FLAG TO START NEUTRONS IN THE REFLECTOR HAS TURNED OFF

REND MESSAGE NUMBER KS-SI05*** M* ARNING, ONLY 441 INDEPENDENT STARTING POSITIONS HERE GENERATED.***

514 ARDITIONAL STARTING POINTS WERE PICRED FROM THE INITAI. DISTRIBUTION.

4.49650 MINUTES MERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 4.50133 MINUTES.

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

GENERATION
GENERATION K-EFFECTIVE

REND MESSAGE NUMBER E5-132
1 8.45376E-01

REND MESSAGE NUMBER KB-ill
2 B.37583E-01

REND MESSAGE NUMBER E5-132
3 8.80673E-Il
4 4.46922K-Il
S 8.45447K-Il
6 8.43555E-01
7 9.24339E-I1
8 4.54053K-0l
4 8.74441K-Il

SO 4.75544E-01
51 4.33414E-O1
12 9.03332E-lS
13 4.06360E-01
54 8.74843E-S1
SB 4.60739E-01
54 4.54744E-01
17 1.46416K-Il
54 8.74714E-01
14 8.771555-01
21 4.90755K-Il
21 8.41741K-OS
22 4.74472K-Il
23 8.71497K-Il
24 4.52134K-Il
25 4.74245K-I1
26 8.85942K-I1
27 8.85020E-01
24 4.74402K-Il

-29"- 9.01554E-01
35 4.77231K-IS
31 4.74744K-Il
32 4.44147K-Il
33 9.011664E-Sl
34 4.45437K-Il
35 9.137225-Il
36 8.81420K-OS
37 4.77272K-OS
34 8.67144E-01
34 8.519944-05
44 9.55047E-01
41 8.45714K-Il
42 9.05245K-0l
43 8.62713K-Il
44 4.57230K-IS
45 9.20496K-0Il
44 4.16425K-IS
47 4.94214K-Il
44 4.40434K-IS

NAC International

ELAPSED TIME
MINUTES

MARNING.... ONLY
4 .52467K+00

HARNING. . ... ONLY
4.55700E+00

WARNING. .... ONLY
4.58617E+00
4.6441650+00
4.1464675+00
4.67683E+00
4.740800+00
4.734175+00
4.76833E+00
4.797475+00
4.428835+10
4 .85817B+00
4 .88733E+00
4.91767E+00
4.447835+00
4.9474050E+0
5.00147E+0O
5.03750E+00
5.048675+00
S.0444835+00
B. 12900E+00
5.158335+00
5.14450E+00
S. 214435+00
5.249843E+00
5.28017E+00
5.30933E+00
5.346005+00
5:374334+00

5.40467E+00
5.43443K-+ll
5. 46510K+00
5.496175+00
S. 526433E+00
5. 55750E1+00
5. 589450+S0
5.62067E+00
5.45043+100
5.682100E+00
5.711333E+00
5.74233E+00
5.77350E+00
5.40367E+00
5.434435+00
5. 46500E+10
5.49533B+00
5.92550E+00
5.945567E+00

AVERAGE AVG E-EFF MATRIX
K-EFFECTIVE DEVIATION N-EFFECTIVE

404 INDEPENUENT FISSION POINTS HERE GENERATED
1,00000BK+00 S.l00000E+00 S,00000E+00

447 INDEPENDENT FISSION POINTS HERE GENERATED
1,000I0E+00 0.00000E+00 0,00000E+0S

455 INDEPENDENT FISSION FOIHTS HERE GENERATED
4.45673E-01 0.101000+00 0,S00000+00
4.437445-01 3.124655E-43 0.000005+00
8.71131K-OS 1.34437E-02 0,001000E+00
4.74142K-Il 4.634445-43 0S010000+00
4.44497K-IS 1.37S91E-02 0.S00000E+SS
4.405075-IS 1.164505-02 0.OO000E+00
8.794444-Il 4.474455B-43 0,0O00E+S00
8.78504E-01 4.631045-03 l0,00000+00
4.73543K-IS 4.14434E-03 0,O0000E+0S
8.74522E-01 4.65753E-13 0,010100+00
4.742245-Il 4.247525-03 10,01000+00
4.74072K-Il 7.574125-03 0.000005+00
4.774775-51 7.10543E-13 0,000105E+00
8.7S999E-01 6.742335-03 0,00000E+00
4.740275-Il 1.574315-03 0.05000E+00
4.74342K-IS 6.16463E-13 0.O000OK+S0

4.745445-01 5.742465-03 0,0000E+400
4.754465-Il 5.53540E-03 S.00000E+00
4.73474K-IS 5.527425-03 I,00000E+00
4.73714K-IS 5.244115-03 0,1000005+00
4.734045-01 4.444245-03 0,I0000E+I0
4.72632K-IS 4.454145-03 0.100000E+00
8.72704E-01 4.640405-03 0.00000E+00
4.73256B-01 4.477335-03 0S01000E+0O
4.737265-IS 4.320215-03 0,0010005+0
4.73040K-OS 4.15730E-03 .0,O0000E+00
0.74430E-55 4.114325-03 0S010000+OS
4.755125-05 3.447445-03 0.00000E+00
4.75004E-01 3.42420E-13 0.S00000+00
4.747075-01 3.71029E-03 0.S00000+SS
4.755775-IS 3.64241E-03 0.000005+00
4.75445K-IS 3.544465-03 0.010000B+00
4.770325-IS 3.66213E-03 0.000005+00
4.77173K-Il 3.555545-03 0.000005+00
4.77175K-IS 3.45250K-SI 0.0I000E+00
4.76894E-05 3.367005-03 0.00000E+0O
4.74121K-Il 3.343175-03 0.I01000B+00
0.77153E-05 3.3844425-03 0.00010E+00
4.763475-IS 3.344105-03 0.I0100E+00
8.74471K-IS 3.31640B-03 0.000005+10
4.766235-IS 3.301635-03 0.00000E+I0
4.76161K-IS 3.254441-03 0.00000+I00
4.77142K-Il 3.34143E-03 1.O0000E+01
4.740435-01 3.340559-13 I.00000E+00
4.744515-OS 3.324815-03 0.000005+00
8.744975-05 3.25643E-13 0.I00O0E+00

MATRIX K-EFF
DEVIATION

0.001000+00

0. 000 00E+05

0. 00000E+0I
0.010000E+00
0.001000E+00
0.004000E+00
0.O01000E+O0
0.0100O0+00
0.001000E+00
0.100000E+00
0.00000E+00
0.100000E+00
0.00100E+100
S.00000IE+00
0. 00000+100
0. 00000E+00
0.0000O0B+00
0. 00000E+00
0.00000IE+00
5. 00000E+00
0.00000E+00
0.01000E+00
0.S0000E+00
0.001000+00
0.040005E+00
0.010000E+00
0.000005+00
0.001000E+00
0.001000E+00
0.001000E+00
0.100000E+10
0. 010000+00
0.00000E+00l
0.100000E+00
0. 050000+00
S. 00000E+00
0.100000E+00
5.00000IE+00
50,000005+00
5. 00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.00000E+00
O.O01010OE+0
0. 0000 05+00
0.00000E+00
0.00000E+00
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49 8.208840-O1 5.98583E+00 8.783988E-01 3.312030-03 0.000000+00 0.000000+00
50 8.683450-01 6.017000+00 8.78106E-01 3.255480-03 0.000000+00 0.000000+00
51 8.613740-01 6.047170+00 8.787440-01 3.20883E-03 0.000000+00 0.000000+00
52 8.037870-01 6.077500+00 8.782450-01 3.183670-03 0.000000+00 0.OOOOOE+0O
53 8.88499E-01 6.107670+00 8.784260-01 3.125800-03 0.000000+00 0.000000+00
54 8.80168E-01 6.13783E+100 8.794410-01 3.06823E-03 0.000000+00 0.000000+00
55 8.380850-01 6.168170+00 8.78679E-01 3.101700-03 0.000000+00 0.000000+00
56 8.048210-01 6.19733E+00 8.781650-01 3.082270-03 0.000000+00 0.000000+00
57 8.69452E-01 6.227670+00 8.7898680-01 3.03066E-03 0.000000+00 0.000000+00
58 8.66438E-01 6.207830+00 8.787650-01 2.98467E-03 0.00000E+00 0.000000+00
58 8.71472E-01 6.28800E+00 8.78637E-01 2.834630-03 0.00000E+00 0.000000+00
60 8.708360-01 6.318170+00 8.785040-01 2.888650-83 0.000000+00 0.000000+00
61 8.59501E-0l 6.353000+00 8.781820-01 2.855520-03 0.000000+00 0.000000+00
62 6.79164E-Ol 6.382330+00 8.7819880-01 2.807570-03 O.00000E+00 0.000000+00
63 68.7505E-O1 6.413500+00 8.785150-01 2.778240-03 0.000000+00 0.000000+00
64 8.662480-01 6.443670+00 8.783170-01 2.741200-03 0.000000+00 0.000000+00
65 8.856180-01 6.473830+00 8.784330-01 2.688830-03 0.000000+00 0.000000+00
66 8.679120-03 6.504000+00 8.782680-01 2.662380-03 0.000000+00 0.000000+00
67 0.005220-01 6.534330+00 8.786110-01 2.643370-03 0.000000+00 0.000000+00
68 9.376150-01 6.563500+00 8.782020-01 2.668260-03 0.000000+00 0.000000+00
68 8.368870-03 6.583830+00 8.785700-01 2.703870-03 0.000000+00 0.000000+00
70 8.831560-01 6.624000+00 8.786380-01 2.664670-03 0.000000+00 0.000000+00
71 8.404380-01 6.653330+00 8.780840-01 2.683480-03 0.000000+00 0.000000+00
72 8.571760-01 6.683500+00 8.777850-01 2.661680-03 0.000000+00 0.000000+00
73 8.004850-01 6.713670+00 8.781080-01 2.643340-03 0.O000000+00 0.000000+00

761 8.856180-01 2.741520+01 8.841670-01 8.220520-04 0.000000+00 0.000000+00
762 8.041770-01 2.744430+01 8.841840-01 8.213820-04 0.000000+00 0.O000000+00
763 8.587400-01 2.747470+01 8.841610-01 8.208410-04 0.000000+00 0.000000+00
764 8.867770-01 2.750480+01 8.841780-01 8.200300-04 0.000000+00 0.000000+00
765 8.626500-01 2.753500+01 8.841500-01 8.184410-04 0.000000+00 0.000000+00
766 8.748450-01 2.756620+01 8.841380-01 8.184580-04 0.000000+00 0.000000+00
767 8.184810-01 2.758550+01 8.841830-01 8.186200-04 0.000000+00 0.000000+00
768 8.785830-01 2.762650+01 8.841770-01 8.175730-04 0.000000+00 0.8000000+00
768 8.776260-01 2.765680+01 8.841680-01 8.165510-04 0.000000+00 0.000000+00
770 8.806620-01 2.768700+01 8.841760-01 8.155310-04 0.000000+00 0.000000+00
771 8.441080-01 2.771630+01 8.841240-01 8.161340-04 0.000000+00 0.000000+00
772 8.074440-01 2.774650+01 8.841550-01 8.156360-04 0.000000+00 0.000000+00
773 8.831370-01 2.777670+01 8.841660-01 8.146610-04 0.000000+00 0.000000+00
774 8.721670-01 2.780600+01 8.841510-01 8.137540-04 0.000000+00 0.000000+00
775 6.455770-01 2.783620+01 8.841010-01 8.142310-04 0.000000+00 0.000000+00
776 8.584800-01 2.786500+01 8.840680-01 8.138510-04 0.000000+00 0.000000+00
777 8.881070-01 2.788670+01 8.840730-01 8.128170-04 0.000000+00 0.000000+00
778 8.340170-01 2.782680+01 8.840080-01 8.143280-04 0.000000+00 0.000000+00
778 8.781870-01 2.785700+01 8.840020-01 8.133030-04 0.000000+00 0.000000+00
780 8.874080-01 2.788630+01 8.840180-01 8.124400-04 0.000000+00 0.000000+00
781 8.872520-01 2.801650+01 8.840360-01 8.115740-04 0.000000+00 0.000000+00
782 6.570750-01 2.804670+01 8.840020-01 8.112700-04 0.000000+00 0.000000+00
783 8.380000-01 2.807600+01 6.838430-01 8.123630-04 0.000000+00 0.000000+00
784 8.604280-01 2.810530+01 8.838130-01 8.118800-04 0.000000+00 0.000000+00
785 8.862240-01 2.813650+01 6.838160-01 8.108480-04 0.000000+00 0.000000+00
786 8.861310-01 2.816570+01 8.838180-01 8.088180-04 0.000000+00 0.000000+00
787 8.044820-01 2.818500+01 8.838450-01 8.082100-04 0.000000+00 0.00000E+00
788 8.673520-01 2.822620+01 8.838240-01 8.084560-04 0.O000000+00 0.000000+00
788 8.777430-01 2.825550+01 8.838160-01 8.074660-04 0.000000+00 0.000000+00
780 8.784010-01 2.828570+01 8.838100-01 8.064610-04 0.000000+00 0.000000+00
781 8.820730-01 2.831500+01 8.689210-01 8.055040-04 0.000000+00 0.000000+00
782 8.426100-01 2.835330+01 8.838680-01 8.061820-04 0.000000+00 0.000000+00
783 8.088080-01 2.838450+01 8.838000-01 8.057840-04 0.000000+00 0.000000+00
784 8.138450-01 2.841470+01 8.838380-01 8.056600-04 0.000000+00 0.000000+00
785 8.717040-01 2.844500+01 8.838220-01 8.047810-04 0.00O0000+00 0.000000+00
786 8.871380-01 2.847520+01 8.838270-01 8.037870-04 0.000000+00 0.000000+00
787 8.245230-01 2.880630+01 8.838780-01 8.0439880-04 0.000000+00 0.000000+00
788 8.031450-01 2.853650+01 8.840020-01 8.037470-04 0.000000+00 0.000000+00
788 8.617440-01 2.856670+01 8.838740-01 8.032240-04 0.000000+00 0.000000+00
800 8.826380-01 2.858780+01 8.838720-01 8.022180-04 0.000000+00 0.000000+00
801 8.874740-01 2.862800+01 8.838880-01 8.013820-04 0.000000+00 0.000000+00
802 8.028530-01 2.665820+01 8.840130-01 8.007370-04 0.000000+00 0.000000+00
803 8.688670-01 2.868830+01 8.838840-01 7.888600-04 0.000000+00 0.000000+00

KONG MESSAGE NUTMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF TNE SPECIFIED NUMER OF GENERATIONS.

NAC-I.NT, BWIR, DIAG4AEO-SMALLER PIN SIZE, NO BASKET

LIFETIME - 1.154410-04 + OR - 1.79468E-07 GENERATION TIME = 6.46672E-05 + OR - 9.489360-08
NU BANR - 2.42733E+00 + OR - 3.91487E-05 AVERAGE FISSION GROUP =2.366880+01 + OR - 2.784170-03

ENERGY(EV) OF TNE AVERAGE LETNARGY CAUSING FISSION = 6.786450-02 + OR - 1.701180-04

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT 85 PER CENT 98 PER CENT NUMBER OF

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAtL CONFIDENCE INTERVAL CONFIDENCE INTERVALL NOSTORIES

3 0.88400 + OR - 0.00080 0.88320 TO 0.88480 0.88240 TO 0.88560 0.88158 TO 0.88640 800000

4 0.88388 + OR - 0.00080 0.88318 TO 0.88480 0.88238 TO 0.88060 0.86158 TO 0.88640 788000

5 0.88404 + OR - 0.00080 0.88324 TO 0.88484 0.88244 TO 0.88565 0.88164 TO 0.88645 788000

6 0.88404 + OR - 0.00080 0.88324 TO 0.88485 0.88244 TO 0.88065 0.88164 TO 0.88646 787000

7 0.80889 + OR - 2.00060 0.88318 TO 0.88478 0.88238 TO 0.86558 0.88158 TO 0.88638 786000
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8 0.88402

9 0.88403

10 0.88405

Ii 0.88411

12 0.88409

17 0.88418

22 0.88426

27 0.88432

32 0.88435

37 0.88431

42 0.88436

47 0.88432

52 0.88431

57 0.88436

62 0.88446

87 0.88447

72 0.88458

27 0.88456

82 0.88454

97 0.88460

92 0.848455

OR -. 0.00080

OR - 0.00080

OR - 0.00080

OR - 0.00080

OR - 0.00080

OR - 0.00080

OR - 0.00081

OR - 0.00001

OR - 0.00082

OR - 0.00002

OR - 0.00082

OR - 0.00082

OR - 0.00083

OR - 0.00083

OR - 0.00083

OR - 0.00084

OR - 0.00084

OR - 0.00084

OR - 0.00084

OR - 0.50085

OR - 0.00085

0.88322

0.88323

0. 88325

0.80337

0.88329

0.88338

0.88345

0. 88 351

0. 88 354

0. 883498

0.88354

0.88350

TO 0.88482

TO 0.88483

TO 0.88485

TO 0.88490

TO 0.08489

TO 0.08499

TO 0.88506

TO 0.88514

TO 0.88517

TO 0.88513

TO 0.88518

TO 0.88855

0.88242 TO

0.88243 TO

0.88244 TO

0.88251 TO

0.88248 TO

0.88257 TO

0.88264 TO

0.88270 TO

0.88272 TO

0.88266 TO

0.88272 TO

0.88268 TO

0.88562

0.88584

0.88586

0.88572

0.88569

0.88579

0.88587

0.88595

0.88599

0.88595

0.88601

0. 88597

0.88348 TO 0.88514 0.88266 TO 0.88596

0.88353 TO 0.88519 0.88271 TO 0.88802

0.88383 TO 0.88530 0.88280 TO 0.88813

0.88363 TO 0.88531 0.88280 TO 0.88614

0.88375 TO 0.88542 0.88292 TO 0.88626

0.88372 TO 0.88540 0.88289 TO 0.88624

0.88370 TO 0.88538 0.88086 TO 0.88622

0.88375 TO 0.88545 0.88291 TO 0.88629

0.88370 TO 0.88539 0.88285 TO 0.88624
NAC-LWT, 8WR, D250AGED-SMALLER PIN4 SIZE,

NO. 0F INITIAL
GENERATIONS

SKIPPED

97

152

107

102

1177

122

127

132

037

742

147

642

647

652

857

662

867

872

677

682

687

692

697

702

AVERAGE
N-EFFECTIVE

0.88453

0.89458

0.88454

0.88440

0.88453

0.98440

0.88446

0.88446

0.88452

0.88450

0.88442

0.88538-

0.88504

0.88545

0.88593

0.88551

0.88551

0.88579

0.88515

0.88487

0.88419

0.89499

0.88424

0.88430

+ OR-

÷OR

+ OR

+ OR

+OR

+ OR

+ OR

+OR-

+OR

+ OR

+ OR

+ OR

+OR

+OR

+OR

+OR

+OR

+OR

+OR

+OR

+ OR

DEVIATION

- 0.00085

- 0.00505

- 0.00008

- 0.00088

- 0.00086

- 0.00087

- 0.00087

- 0.00087

- 0.00088

- 0.00088

- 0.00088

- 0.00178

- 0.00181

- 0.00182

- 0.00185

- 0.00187

- 0.00192

-0.00197

-0.00200

-0.00206

-0.05212

0 .00217

-0.00225

- 0.00231

87 PER CENT
CONFIDENCE INTERVAL

0.80368 TO 0.88538

0.88373 TO 0.88644

0.88368 TO 0.88539

0.88362 TO 0.88534

0.88367 TO 0.88539

0.08354 TO 0.88527

0.88359 TO 0.88533

0.08359 TO 0.88534

0.00304 TO 0.88540

0.88382 TO 0.88538

0.88354 TO 5.88531

0.88360 TO 0.88776

0.88323 TO 0.88585

0.88363 TO 0.88727

0.88408 TO 0.88779

0.88364 TO 0.88737

0.88359 TO 0.88743

0.89382 TO 0.88777

0.88316 TO 0.88715

0.88281 TO 0.88893

0.88207 TO 0.98831

0998282 TO 0.98717

0.88199 TO .0.8849

0.88199 TO 0.08860

95 PER CENT
CONFlDENCE INTERVAL

0.88283 TO 0.88623

0.88208 TO 0.88829

0.88282 TO 0.88825

0.88276 TO 0.88620

0.88280 TO 0.88826

0.88267 TO 0.88813

8088272 TO 0.88620

0.88271 TO 0.88621

0.88277 TO 0.08628

0.89274 TO 0.88626

0.88285 TO 0.88679

0.88182 TO 8.88894

0.88143 TO 0.88868

8.88180 TO 8.88909

0.88223 TO 0.88963

0.88178 TO 0.88924

0.88786 TO 0.88936

0.88185 TO 0.88974

0.88116 TO 0.88914

0.88075 TO 0.88898

0.87995 TO 0.88842

0.88068 TO 0.88934

0.87974 TO 0.88874

0.87968 TO 0.88891

0.88761 TO 0.88843

0.88162 TO 0.88644

0.88184 TO 0.88648

8.88171 TO 0.88652

0.88168 TO 0.88650

8.88177 TO 0.88660

0.88183 TO 0.88688

0.88189 TO 0.88876

0.88191 TO 0.88680

0.88184 TO 0.88877

0.88190 TO 0.88683

0.88185 TO 0.88679

0.88183 TO 0.88679

0.88188 TO 0.88685

0.88197 TO 0.88698

0.88196 TO 0.88898

0.88208 TO 0.88718

8.89205 TO 0.88707

8.88202 TO 0.88708

8.88286 TO 8.88714

0.88207 TO 0.88708
NO BASKET

99 PER CENT
CONFIDENCE INTERVAL

0.88198 TO 0.88707

0.88202 TO 0.88714

8.88198 TO 0.887711

0.88090 TO 8.88708

0.88194 TO 8.88772

8.88180 TO 0.887800

0.88185 TO 0.88707

0.88184 TO 0.88700

8.88189 TO 0.88718

8.88186 TO 0.88714

8.88177 TO 0.88708

8.88004 TO 0.89872

0.87982 TO 0.99047

0.87998 TO 8.98902

0.88838 TO 8.89148

0.87991 TO 0.89110

0.87974 TO 0.89128

0.87988 TO 0.89171

0.87916 TO 0.89714

8.87870 TO 0.89104

8.87783 TO 0.89854

8.87847 TO 0.89152

8.87749 TO 0.99009

5.87738 TO 0.89121

785080

794008

793008

792000

797088

7880800

781000

778008

7718080

766008

7610800

7580800

751000

748800

7418080

7368080

737000

7280800

721000

716080

711050

NUMBER OF
NISTORIES

708008

701000

698080

697080

686000

881088

6788000

671000

868000

661000

856000

1670800

156000

157080

146000

1418000

136000

731008

728008

7215000

719008

711000

106000

101000
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707

712

717

722

727

732

737

742

747

752

757

782

787

0.88423

0.88351

0.088344

0.88327

0. 88320

0.88370

0.88308

0.88 203

0. 88043

0. 878981

0.88013

0.88028

0.87988

+ OR - 0.00240

+ OR - 0.00246

+- OR - 0.00255

+ OR - 0.00255

+ OR - 0.00258

+ OR - 0.00265

+ OR - 0.00272

+ OR - 0.00278

+ OR - 0.00389

+ OR - 0.00314

+ OR - 0.00333

+ OR - 0.00352

+ OR - 0.00376

0.88183 TO 0.88663

0.88105 TO 0.88557

0.88085 TO 0.88800

0.88072 TO 0.08583

0.88073 TO 0.88585

0.88104 TO 0.88835

0.88038 TO 0.88580

0.87925 TO 0.88477

0.87754 TO 0.88333

0.87877 TO 0.88305

0.87880 TO 0.88348

0.87877 TO 0.88380

0.87822 TO 0.88374

0.87943 TO 0.88802

0.87880 TO 0.88843

0.87833 TO 0.88055

0.87837 TO 0.88830

0.07818 TO 0.88841

0.87838 TO 0.88801

0.87784 TO 0.88852

0.87848 TO 0.88752

0.87484 TO 0.58822

0.87383 TO 0.88018

0.87348 TO 0.88878

0.87325 TO 0.88732

0.87248 TO 0.88750

0.87704 TO 0.88142

0.87814 TO 0.88088

0.87578 TO 0.88110

0.87581 TO 0.88084

0.87580 TO 0.880988

0.87573 TO 0.85188

0.87482 TO 0.88125

0.87373 TO 2.88028

0.87175 TO 0.88512

0.87050 TO 0.88832

0.87015 TO 0.88011

0.88873 TO 0.88084

0.88871 TO 0.88125

88000
810000

88000

81000

78000

710000

08000

815000

58000

51000

48000

41000

38000

NAC-LWT, BW8R, DAM4AGED-OMALLER PIN SIZE, NO BASKEST

NO. OF INITIAL
GENERATIONS

SRI PPED

772

777

783

787

782

797

AVERAGE
N-EFFECTIVE DEVIATION

0.88000 + OR - 0.00410

0.88183

0.88388

0.88638

0.88299

0.88612

+ OR

+ OR

+ OR

+ OR

+ OR

- 0.00458

- 0.00492

- 0.00539

- 0.00608

- 0.00731

87 PER GENT
CONFIDENCE INTERVAL.

0.87580 TO 0.88410

0.87705 TO 0.88821

0.87877 TO 0.88881

0.88088 TO 0.89177

0.88882 TO 0.88807

0.87881 TO 0.88343

85 PER CENT
CONFIDENCE INTERVAL

0.87180 TO 0.88820

0.87248 TO 0.88078

0.87385 TO 0.88382

0.87580 TO 0.88718

0.88084 TO 0.80508

0.87150 TO 0.80074

88 PER CENT
CONFIDENCE INTERVAkL

0.88770 TO 0.88210

0.88780 TO 0.88538

0.868893 TO 0.88844

0.87021 TO 0.80258

0.87477 TO 08.1122

0.88418 TO 0.00805

NUM4BER OF
NHISTORIES

31000

28000

21000

18000

11O000

8000

NAG-LET, 8NR, DROOAGED-SEALLER PIN SIZE, NO BASKEST

PLOT OF AVERAGE N-EFFECTIVE BY GENERATION RUN.
TEE LINE REPRESENTS E-EFF = 0.8840 + OR - 0.0008 BEIGE OCCURS FOR 803 GENERATIONS RUN.

0.8682 8.8788 0.8888
I--------------I-------------I--------------

5 +

10 +

45 +

I

I

I * I
* I

*

II

I
- I

iI

SI

I
II

I

I

II
II

II
I

II
II

II

II

* I I
* I I

S
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I
I
I
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55

60

65+

70+

75+

80

65+

90O

100

105

1100

115+

120+

525+

130

535+

140+
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165 +
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• TI
I - I

I * II
I 0
I * I
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• I
I * II
I * I5
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I * IT
I * I I
I * II

I * II
I * Io

I *1I
I II

I0 * II
* II
* II
* II
*II
* II

*1I
*1I
*1I

*I I
* 1 I

*I I
*I I

* II
*I I

*I I
*II

*I I

*I I

*I I

*11I

*1 I
11I I

II, I

11* I

T1" I
11* I
II' I
I1" 0
11* 0
11* I

11* I
11* I
II* I
II" I
TI* I
II" I
II* I
II* I

II- I

II' I
TI" I
II* I

II* I
II* I
II' I
II* I
II* 0
II* 0
II* I
II* I

II* I
I1" I
I1' I
I1" I
II' I

740 +

745 +

750 +

755 +

760 +

771 +
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780+

785+

790+

795+

800+

If* I
I* I

II *9
II' I

I*I
I *
I *

I *0
I *
I *

I*I

I * I
I* I

I * I
I* 0
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NAC-LWT, BWE, DAMAGED-SMA•LLER PIN SIZE, NO BASKET

PLOT OP AVERAGE K-EFFECTIVE SY GENERATION SNIPPED.
THK LINE REPRESENTS K-EFF = 0.8840 + OR - 0.0008 WNICH OCCURS FOR 3 GENERATIONS SNIPPED.

August 2015

0.

25 +

40 +

65 +

90 +

NCInentoa

8ISE 0.8863 0.8930

I I

I 0
I I

[ *

[ *

[ *

I I
I I
I I
I I
SI I

I V

I 1*
I *
I V
I 1*
I 1*
I V

I 1*

I V*
I ]*
I 1*

I V*
I V*
I V*
I I*

SI i*
I V*
I V*
I V*
I V*
I r*

i i*
i V*

i i*
i i*

I V
i I*
i I*
iII
iII

i i
iI]

iIl

i'It

iI *
iI *
Ii *
5i *
I *

II*
ii *

II -

I I*
II*

iI *

iI
iI *

iI*

i
i
i
i
i
i

i
i

S

i

i
i
i
i
i
I
i

i
i

i

i

0

0
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I II * I
SII * I
I I * 3

95+ 1I1* 0
J IJ * I
I I * 0
III * 0

100 + I j *I
lII * I

SIJ * I

105 + I 1* I
I 7I * I
III * I
JII * I
I 5I * I

110 + IJI * I
] 11I* I
I II * I
I II * I
I ~Ii *I

115 + I I * I
[ J * I
i Ij * I
I I] * I
r IJ * I

120 + Ij *
11I* I
11I* I

I I * 0

125 + ~I * I

11I* 0

I 11* 0

130 + I j * I
II In

I i1I* 0
I I * i
I i * i

135 + i~ * i
I i~ * i
I ij * i

11i* i
11i* 0

140 + i * i

i * i

i1* i
[145+ i * i

iI * i
i n* I

1_50 +i I * i
0 I* I
i 1* i
i 1* I
i 1* i

155 +i 1* i
I 1* i

I I

`100 1* I
O 1* I

10 +I [* I

0 1* I
I 1* I

`15I I* I
15 1* I

O 1* I

I I* I
I I* I

170 +I 1* I
I r* i
i 1* I

i I* i
i 1* i

`175+ i [ i
i 1* T
I 1* I
I l* I

v r*

i * i
II * i
II *
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660 +

665 +

6705 +

6725 +
II

II
740 +

I

745 +

I
750 +I

I

NAC inentoa

August 2015

II 0
II * I
II * I

II I
I[ * I

II * 7
I I 7

I] * I
II * I

I *
II * I

I *
II * I

I *

I~ * I

I *

I *
I I * I

0I * I
I i * I

I i * I
I 1* I

I 1* I

I I *
I I *

I * I
I * I
I I*

I I *

I I *

I I *

I 1*

I1* 0

I 1* I

• I

0 • l

• I
• I

I *I 0
- I

• I
II

• I
- I

I * I
I * I

I 7
I *1 I

• II
I * I

* I I

I * I

I *l

• I i

• I

r II

• I i

I I
• i i

i I
i i
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755 +

760 +

765 +

770 +

775 +

780 +

785 +

790 +

795 +

800 +

I
I
I

I

I* II

O II
I * II
0 * I

I]II
I* II

I* IZ

I * I
I* I9

I * I I

I * I
•~II

• I

• II
O II

* II

• II

I *

I * 1
II*[
I I

I II
I I

I I
3I

I I *

I I
I *

I *I

II*

I I *

I I *

II

II
II*

I *

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

I
I

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0022 1.96658E-03 1.7589

2 0.0090 7.96142E-03 0.5398

3 0.0096 8.52892E-03 0.5366

4 0.0040 3.49285E-03 0.6101

5 0.0014 1.21728E-G3 0.4944

6 0.0013 1.12736E-03 0.4022

7 0.0013 1.11593E-03 0.3686

8 0.0012 1.06475E-03 0.4426

0 0.0016 1.45123E-03 0.4863

15 0.0036 3.189246-03 0.4918

1I 0.0076 6.855436-03 0.5029

12 0.0104 9.21294E-03 0.5644

13 0.0100 8.87556E-03 0.5948

14 0.0082 7.234196-03 0.5289

10 0.0010 1.576026-03 0.9421

36 0.0012 1.08857E-03 1.2149

17 0.0019 1.64785E-03 1.5677

18 0.0025 2.21153E-03 3.6749

19 0.0032 2.80070E-03 1.3072

20 0.0131 1.15860E-02 0.7014

21 0.0072 0.404096-03 1.1917

ASSORPTIONS PERCENT
DEVIATION

1.593796-03 1.0606

5.300376-03 0.3750

3.082266-03 0.4693

1.621966-03 5.5162

2.012746-03 0.3204

0.032906-03 0.2624

1.201216-02 0.2564

1.031966-02 0.2874

1.104156-02 0.2762

2.521626-02 0.2730

3.206786-02 0.2075

2.776876-02 0.3086

3.267286-02 6.2939

4.577006-02 0.2664

1.927076-02 0.3773

1.070286-03 0.4169

5.632966-13 0.4083

0.189576-03 0.5349

8.965236-03 0.4079

2.84619E-82 0.3722

0.048136-02 0.5451

SKIPPING 3 GENERATIONS

LEARAGE PERCENT
DEVIATION

0.000006+00 0.0000

0.000006+00 0.0000

0.000006+00 0.0000

0.000006+00 0.0000

0.000006+00 0.0000

0.00000E+00 0.0000

0.000006+00 0.0000

0.000006+80 0.0000

0.000006+00 0.0000

0.000006+00 0.0000

0.000006+00 0.0000

0.OOOOOE+00 0.0000

0.000006+00 0.0000

0.000006+00 0.0000

0.000006+00 0.0000

0.000006+00 0.0000

0.00000E+00 0.0000

0.000006+00 0.0000

0.000006+00 0.0000

0.000006+00 0.0000

0.000006+06 0.0000
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22 0.0185 1.63857E-02 0.7540 2.17849E-02 0.4255 0.00000E+00 0.0000

23 0.0509 8.037740-02 0.3495 0.010480-02 0.2295 0.00000E+00 0.0000

24 0.2330 2.06453E-00 0.2034 1.820860-01 0.1451 0.00000E+00 0.0000

21 0.2127 1.860540-01 0.2450 1.576350-01 0.1059 0.000000+00 0.0000

26 0.2613 2.30964E-01 0.2064 1.900540-01 0.1541 0.000000+00 0.50000

27 0.0805 7.115570-02 0.4256 5.866440-02 0.3103 0.00000E+00 0.0000

SYSTEM TOTAL = 8.039988E-01 0.0006 1.00226E+00 0.0275 0.000000+00 0.0000
ELAPSES TIME 20869033 MINUTES
RANDOM NUJMBER 5C3FF945F3
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NAC-LWT, BBR, DAMAGED-SMALLER PIN SIZE, NO BASKET

0.8018 TO 0.8054
0.8054 TO 0.8090
0.8090 TO 0.0226
0.8126 TO 0.0161
0.8161 TO 0.8197
0.8197 TO 0.8233
0.8233 TO 0.8209
0.0269 TO 0.8304
0.8304 TO 0.8340
0.0340 TO 0.0376
0.8376 TO 0.0412
0.8412 TO 0.0447
0.8447 TO 0.0483
0.8483 TO 0.0919
0.0019 TO 0.0555
0.8555 TO 0.0590
0.0590 TO 0.8626
0.8626 TO 0.8662
0.8662 TO 0.8698
0.8698 TO 0.8733
0.8733 TO 0.0769
0.8769 TO 0.8800
0.8805 TO 0.8841
0.8841 TO 0.8876
0.8876 TO 0.0012
0.0012 TO 0.8940
0.8840 TO 0.0984
0.8984 TO 0.8020
0.9020 TO 0.30055
0.8055 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 0.9300
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 GENERATIONS 4 TO 003

0
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5A&-LWT, BNR, OA8OAOED-S54A3.LER PIN SIZE, NO BASKET

0.8018 TO 0.8054
0.8054 TO 0.8080
0.8090 TO 0.8126
0.0126 TO 0.8161
0.8161 TO 0.8197
0.8197 TO 0.8233
0.8233 TO 0.8269
0.8269 TO 0.8304
0.8304 TO 0.8340
0.834S TO 0.8376
0.8376 TO 0.6412
0.8412 TO 0.8447
0.8447 TO 0.8483
0.8483 TO 0.8519
0.8519 TO 0.8555
0.8555 TO 0.85980
0.8590 TO 0.8626
0.8626 TO 0.8662
0.8662 TO 0.8698
0.8688 TO 0.8733
0.8133 TO 0.8768
0.8769 TO 0.8805
0.8805 TO 0.8841
0.8841 TO 0.8876
0.8876 TO 0.8912
0.8912 TO 0.8948
0.8948 TO 0.8884
0.8984 TO 0.9020
0.9020 TO 0.8055
0.9055 TO 0.9091
0.9081 TO 0.9127
0.8127 TO 0.9163
0.8163 TO 0.8198

0.9198 TO 0.9234
0.9234 TO 0.8270
0.9270 TO 0.8306
0.9306 TO 0.9341
0.9341 TO 0.9377
0.8377 TO 0.9413
0.9413 TO 0.8448
0.8448 TO 0.8484
0.9484 TO 0.9520

EREQUENCY FOR GENERATIONS 204 TO 803
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NAC-LWT, 551K, DAMAGED-SMALLER PIN SIZE, NO BASKET

0.8018 TO 0.8054
0.8054 TO 0.8080
0.8090 TO 0.8126
0.8126 TO 0.8161
0.8161 TO 0.8187
0.8197 TO 0.8233
0.8231 TO 0.8269
0.8268 TO 0.8304
0.8104 TO 0.8340
0.8140 TO 0.8376
0.8376 TO 0.8412
0.8411 TO 0.8447
0.8447 TO 0.8483
0.8483 TO 0.8518
0.8018 TO 0.8555
0.8055 TO 0.8908
0.8590 TO 0.8626
8.8628 TO 0.8862
0.8682 TO 0.8688
0.8888 TO 0.8733
0.8733 TO 0.8788
0.8768 TO 0.8808
0.8805 TO 0.8841
0.8841 TO 0.8878
0.8876 TO 0.8812
0.8812 TO 0.8848
0.8848 TO 0.8884
0.8884 TO 0.9020
0.8020 TO 0.9055
0.8055 TO 0.8081
0.8081 TO 0.8127
0.8127 TO 0.8183
0.8183 TO 0.81988

0.8188 TO 0.8234
0.0234 TO 0.8270
0.8270 TO 0.8308
0.8308 TO 8.8341
0.9341 TO 0.8377
0.9377 TO 0.8403
0.8413 TO 0.8449
8.8448 TO 0.8484
8.8484 TO 0.8820

FPEOUEN4CY FOR GENERATIONS 484 TO 803

S NAC-LW2, BW4K, DAMiAGED-SMALLER PIN SIZE, NO BASKET

0.8018 TO 0.8084
0.8054 TO 0.8080
0.8080 TO 0.8116
0.8128 TO 0.8181
0.8181 TO 0.8187
0.8187 TO 0.0233
0.8233 TO 0.8288
0.8288 TO 0.8304
0.8304 TO 8.8340
0.8340 TO 0.8378
0.8378 TO 0.8412
0.8412 TO 0.8447
8.8447 TO 0.8483
0.8483 TO 0.8818
0.8818 TO 0.8555
0.8888 TO 0.8580
0.8880 TO 0.8828
0.8828 TO 0.8882
0.8882 TO 0.8688
0.8888 TO 0.8733
0.8733 TO 0.8788
0.8788 TO 0.8805
0.8808 TO 0.8841
0.8841 TO 0.8878
0.8878 TO 0.8912
0.8812 TO 0.8848
0.8848 TO 0.8984
0.8884 TO 0.8020

0.8020 TO 0.8085
0.8055 TO 0.8081
0.8881 TO 0.8127
0.8027 TO 0.8183
0.8083 TO 0.81988
0.8186 TO 0.8234
0.8234 TO 0.8270
0.8270 TO 0.0308
0.8308 TO 0.8341
0.8340 TO 0.8377
0.8377 TO 0.8403
0.8413 TO 0.8448
0.8448 TO 0.8484
0.8184 TO 0.8520

FREODENCY FOR GENERATIONS 804 TO 803
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CONGRATULATIONS! YOU NAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH EENO V SN 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.

PRIMA•RY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37)
MODULE CIAS25 WILL BE CALLED

NAC-LWT INPUT FOR NONCOGENIZED PULSTAN ELEMENTS IN CAN & INTACT ASSEMBLIES
'MIN BAIKET PLATE THICENESS & OPENING
'33 GRAMS 0-235 PER ELEMENT
'AXIAL ALTERNATING SWIFT
'24.1-INCH ACTIVE FUEL NEIGHT
27GROUPNDF4 LATTICECELL
002 1 DEN=I0.38 1.1 293.0 92235 8.5 92238 93.5 END
SIRCALLOY 2 1.0 293.1 END
H20 3 1.E-20 293.0 END
AL 4 1.0 293.0 END
15304 5 1.0 293.0 END
PR 6 1.1 293.0 END
920 7 1.E-20 293.1 END
920 8 1.E-20 203.0 END
N20 9 1.1 293.0 END
N20 10 1.0 293.1 END
U02 11 DEN=10.38 0.2592 293.0 92235 6.9 92238 93.5 END
ZIRCALLOY 11 1.0484 293.0 END
H120 11 0.6924 293.0 END
END COMP
SQUAREPITCH 1.54178 1.07442 1 3 1.1938 2 1.09982 9 END
READ PAEAN TBA=5 RUN=YES PLT=NO GEN=803 MPG=l0l0 END PARAM
READ GROW
UNIT 1
COW-'PULSTAR PURL ELEMENT'
CYLINDER 1 1 0.5372 63.8810 2.6670
CYLINDER 9 1 0.5499 63.8810 2.6670
CYLINDER 2 1 1.5969 88.5480 0.0000
CUBOID 3 1 2P0.7709 2P0.6668 66.5480 0.0000
UNIT 5
COW-'DIVIDER CENTER STACE'
CUBOID 5 1 2P4.2926 0.7112 0.0000 110.49 0
UNIT 8
COWM 'DIVIDER OUTSIDE STACK'
CUBOID 5 1 2P4.2926 0.6098 0.0010 110.49 0
'TOP BASKET (CANNED ELEMENTS)
UNIT 10

COM-'NOMOGENIOEO PULSTAN PURL - TOP OPENING'
CUBOID 11 1 2P4.1910 2P4.1910 76.2000 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.10000
UNIT 11
COM-'HOMOGENIZED PULITAN FUEL - BOTTOM OPENING'
CUBOID 11 1 2P4.1910 2P4.1910 78.2000 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.10000
UNIT 12
COM='HOMOGENIIED PULOTAR• FUEL - BOTTOM RIGHT'
CUBOID 11 1 2P4.1910 2P4.1910 76.2000 0.0000
CUOID 3 1 4P4.2926 110.4900 0.0000
UNIT 13
COM= 'BOMOGENIOED PULITAN FURL - TOP ROINT'
1U0010 11 1 2P4.1910 2P4.1010 78.2000 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 14
COM='NOMOGENIZED PULSTAN FURL - BOTTOM LEFT'
CUBOID I1 1 2P4.1910 2P4.1910 76.2000 0.0000
CUBOID 3 1 4P4.2026 110.4900 0.0000
UNIT 15
COM='NOMOGENIZED PULSTAR FURL - TOP LEFT'
CUBOID 21 1 2P4.1910 2P4.1910 76.2000 O.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 18
COM='NOMOGENIOED PULSTAR FURL - CENTER OPENING'
CUBOID 11 1 2P4.1010 2P4.1910 76.2000 0.O000
CUSOID 3 1 4P4.2926 110.4900 0.0000
UNIT 20
COW-'CENTER COLUMN OF TNREE OPENINGS'
ARRAy 2 -4.2926 -13.5890 0.0000
REPLICATE 5 1 4R0.7112 2R0.0 1
UNIT 21
COW-'LEFT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAy 4 -4.2926 -8.8900 0.1000
REPLICATE 5 1 0.0000 0.3048 2R0.3048 2R0.0 1
UNIT 22
COW-'RIGHT OUTSIDE COLUMN OF TWO OPENINGS'
ANRAy 3 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.3040 0.0000 2R0.3048 2R0.0 1
UNIT 30
COM='MTR 7-AllY BASKEST'
CYLINDER 3 5 17.0500 110.4900 0.0000
HOLE 20 0.0000 0.0000 0.0000
BOLE 21 -9.2974 0.0000 0.0000
BOLE 22 9.2074 0.0000 0.0000
CYLINDER 5 1 18.8013 110.4900 -1.2700
CYLINDER 6 1 33.4963 110.4900 -1.2700
CYLINDER 5 1 36.5443 110.4900 -1.2700
CYLINDER 7 1 49.2443 110.4900 -1.2700
CYLINDER 5 1 49.9539 110.4000 -1.2700
CUBOID 0 1 4P49.8539 010.4000 -1.2700
'TOP MIDDLE BASKET (INTACT ASSEMBLIES)
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O UNIT i10

COM= 'PULSTAR ASSEMBLY - TOP OPENING'

ARRAy 1 -3.8545 -3.3328 43.9420

CUSOID 2 1 2P4.0069 2P3.4862 110.4900 43.9420

CUBOID 3 1 4P4.2926 110.4900 0.0000

UNIT 112
COM4='PULSTAR ASSEMBLY - BOTTOM RPEINGH'
AR{RAY 1 -3.0045 -3.3338 43.9420
CUBOID 2 1 2P4.0069 2P3.4862 110.4900 43.0420

CUBOID 3 1 4P4.2928 110.4900 0.0000
UNIT 113
COM4='PULSTAR ASSEMBLY - BOTOP RIGNT'
ARRAY 1 -3.0141 -3.3338 43.9420
CUBOID 2 1 2P4.0009 2P3.4862 110.4900 43.9420

CUBOID 3 1 4P4.2926 110.4900 0.0000

UNIT 114

COM='PULSTAR ASSEMBLY - BOTOM LEFHT'
ARRAY 1 -3.8545 -3.3338 43.9420

CUBOID 2 1 2P4.0069 223.4862 110.4900 43.9420

CUBOID 3 1 4P4.2926 110.4900 0.0000

UNIT 115
CON-'PULSTAR ASSEMBLY - BOTOP LEFT'
ARRAY 1 -3.8545 -3.3338 43.9420

CUBOID 2 1 2P4.0069 2P3.4062 110.4900 43.9420

CUBOID 3 1 4P4.2926 110.4900 0.0000

UNIT 18
COM-'PULSTAR ASSEMBLY - CETER OPENING
ARRAy 1 -3.8545 -3.3338 43.9420
CUSOID 2 1 2P4.0009 2P3.4882 110.4900 43.9420

CUBOID 3 1 4P4.2926 110.4900 0.0000

UNIT 120
COM='USA SEBY- CENTER CLDIO NE OPENINGS'
ARRAy 12 -4.2928 -13.5389 03.94000

REPLICAT 0 1 245.7112 2R0.086 11040 392

UNIT 121

COM'LEFTEOTR U COLOUSN OF T WOE OPENINGS'

ARRAy 14 -4.2920 -83.58900 0.0000

REPLICATE 5 1 R0.0000.081R2 34 2R0.0 1

UNIT 122
CON- RLEFT OUTSIDE COLUMB OF TWO OPENINGS'
ARRAy 13 -4.2928 -8.8900 0.0000

REPLICATE 5 1 0.3048 0.0000 2R0.3048 2R0.0 1

UNIT 130
COM4-'MTR 7-ASSY BASKET'
CYLINDER 3 1 17.0500 110.4900 0.0000

BOLE 120 0.0000 0.0000 0.0000
BOLE 121 -9.2974 0.0000 0.01000

BOLE 122 9.2974 0.0000 0.0000
CYLINDER 1 1 18.8013 110.4900 -1.2700
CYLINDER 6 1 33.4583 110.4900 -1.2700
CYLINDER 5 1 38.1443 110.4900 -1.2700
CYLINDER 7 1 40.2443 110.4900 -1.2700

CYLINDER 5 1 49.8539 110.4900 -1.2700
CUBOID 8 1 4P49.8539 110.4800 -1.2700
'BUTTON MIDDLE BASKET (INTACT ASSEMBLIES)

UNIT 210
COM='PULSTAR ASSEMBLY - TOP OPENING'
ARRAy 1 -1.0541 -3.3338 0.0000
CUBOID 2 1 224.0060 2P3.4962 86.1480 0.0000

CUBOID 3 1 4P4.2926 110.4900 0.0010

UNIT 211
COM='PULSTAR ASSEMBLY - BOTTOM OPENING'
ARRAy 1 -3.8545 -3.3338 0.0000
CUBOID 2 1 2P4.0069 2P3.4862 66.5480 0.0000

UBROOD 3 1 F4P42926 110.4900 0.0000

UNIT 212
COM-'PUISTAR ASSEMBLY - BOTTOM RIGHT'
ARRAY 1 -3.8145 -3.3338 0.0000

CUBOOD 2 1 224.0089 223.4862 66.5480 0.0000

CUBOID 3 1 424.2926 110.4900 0.0000
- UN 1T'213.. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . .. . . . .

COM='PULSTAR ASSEMBLY - TOP RIGHT'
ARRAY 1 -3.8545 -3.3338 0.0000
CUBOID 2 1 2P4.0089 223.4862 88.5480 0.0000

CUBOID 3 1 4P4.2926 110.4800 0.0000

UNIT 214
COM='2UL0TAR ASSEMBLY - BOTTOM LEFT'
ARRAY 1 -3.8545 -3.3338 0.0000

CUBOID 2 1 224.0068 2P3.4882 66.5490 0.0000

CUBOID 3 1 4P4.9296 110.4900 0.0000

UNIT 210
COM='PULSTAR ASSEMBLY - TOP LEFT'
ARRAy 1 -3.8540 -3.3338 0.0000

CUBOID 2 1 224.0069 2P3.4862 68.5480 0.0000

CUB010 3 1 424.2926 110.4800 0.0000

UNIT 210
CON-' PULITAR ASSEMBLY - CENTER OPENING'
ARRAy 1 -3.8545 -3.3338 0.0000

CUBOID 2 1 224.0069 223.4802 66.548D 0.0000

CUBOID 2 1 4P4.2926 110.4800 0.0000
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UNIT 220
COM4='CENTER COLUMN OF THREE OPENINGS'
ARRAY 22 -4.2926 -13.5890 0.0000
REPLICATE 5 1 4R0.7112 2R5.0 1
UNIT 221
0CM-'LEFT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 20 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.0000 0.3048 2R0.3048 2R0.0 S

UNIT 222
COM='RIGHT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAy 22 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.3048 0.0000 2R0.3048 2R0.0 S
UNIT 230
COM= 'MTR 1-AIRY BARNEY'
CYLINDER 3 1 17.0500 110.4900 0.0000
HOLE 220 0.0000 0.0000 0.0000
NOLE 221 -9.2974 0.0000 0.0000
HOLE 222 9.2974 0.0000 1.0000
CYLINDER 5 1 18.8913 110.4900 -1.2700
CYLINDER 6 1 33.4963 110.4900 -1.2700
CYLINDER 5 1 36.5443 110.4900 -1.2700
CYLINDER 7 1 49.2443 110.4900 -1.2700
CYLINDER 5 1 49.8539 110.4900 -1.2700
CUBOID 8 1 4P49.8539 110.4900 -1.2100
'BOTTOM BASNET (CARNED ELEMENTS)

UNIT 310
COM='NOMOGENIZED PULSTAR FUEL - TOP OPENING'
CUBOID 11 1 2P4.191G 2P4.1910 116.4900 34.2900
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 311
COM-'HOMOGENIZED PULOTAR% FUEL - BOTTOM OPENING'
CUNOID 11 1 2P4.1910 2P4.1910 110.4900 14.2900
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 312
COM='HOMOGENIEED PULSTAR FUEL - HOTTOM RIGHT'
CUBOID 11 1 2P4.1910 2P4.1910 110.4900 34.2900
CUBOID 3 1 404.2928 110.4900 0.0000
UNIT 313
COM='WOMOGENIZEO PULOTAR% FUEL - TOP RIGHT'
CUBOID 11 1 2P4.1910 2P4.1915 110.4900 34.2900
CUWOID 3 1 494.2920 110.4000 0.0000
UNIT 314
COM='NOMOGENIZED PULOTALR FUEL - BOTTOM LEFT'
CUBOID 11 1 204.1910 204.1910 110.4900 34.2900
CUBOID 1 1 4P4.2926 110.4900 0.0000
UNIT 310

COM= 'HOMOGENIZED PULOTALR FUEL - TOP LEFT'
008000 11 1 2P4.1910 2P4.1910 110.4900 34.2800
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 318
COM='NOMOGENIZED PULOTAR FUEL - CENTER OPENING'
CUBOID 11 1 2P4.1910 2P4.1910 110.4000 34.2800
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 320
CON-'CENTER COLUMN OF THREE OPENINGS'
ARRAY 32 -4.2920 -13.0890 0.0000
REPLICATE 5 1 4R0.7112 2R0.0 0

UNIT 321
0DM-'LEFT OUTSIDE COLUIO OF TWO OPENINGS'
ARRAY 34 -4.2828 -8.8900 0.0000
REPLICATE 5 1 0.0000 0.3048 2R0.3048 2R0.0 S
UNIT 322
COM='ROGHT OUTSIDE COLUMfN OF TWO OPENINGS'
ALRRAY 33 -4.2936 -8.8900 0.0000
REPLICATE 5 1 0.3048 0.0000 2R0.3048 300.0 1
UNIT 330
CON='MTR 7-ASSY BASNET'
CYLINDER 3 1 17.0500 110.4000 0.0000
NOLE 320 0.0000 0.0000 0.0000
HOLE 321 -9.2974 0.0006 0.0000
HOLE 322 9.2974 0.0000 0.0000
CYLINDER 5 1 19.8013 110.4900 -1.2700
CYLINDER 0 1 33.4983 110.4900 -1.2700
CYLINDER 5 1 38.5443 110.4900 -1.2700
CYLINDER 7 1 49.2443 110.4900 -1.2700
CYLINDER 5 1 49.8539 110.4900 -1.2700
CUBOID 8 1 4049.8639 110.4900 -1.2700
UNIT 40
CON- 'SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 36.5189 13.0770 -14.13511
CYLINDER 0 1 49.0539 13.6775 -14.1351
CUBOID 0 1 4049.8539 13.8775 -14.1351
UNIT 41
COM-'SINPLIFIED CASE HOTYON STRUCTURE NAC-IWY'
CYLINDER 8 1 28.3525 203.81
CYLINDER 5 1 36.6180 +13.38 -12.7
CYLINDER 8 1 49.8539 +13.38 -12.7
CUBOID 8 1 4949.8539 *13.36 -12.7
UNIT 42
0CM-'THIN TOP ARND BOTTOM SHELL OF NEUTRON SHIELD - SUBTRACTED FROM LID MODEL'
CYLINDER 5 1 40.8039 0.61 0.0
CUBOID 0 1 4040.8539 0.61 0.0
UNIT 70
CON- 'STACE CF 4 BASKETS IN CASK WITH LIC ARD BOTTOM'
ARRAY 10 -09.8539 -49.0539 0.0 0
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GLOBAtL UHIT 60
COM=' 3 CASKS IN TRIANGULAR PITCH'
CUBOID B 1 4P101.0 502.2 0.0
HOLE 70 0.0 50.0 0.0
HOLE 70 -50.0 -50.0 0.0
HOLE 70 50.0 -50.0 0.0
EHD GEOM
READ ALRRAY
ARA=I NUJX=5 HUY=5 NUI=1 FILL 25R1 EHD FILL
ALRA=2 HUX=1 HUY=5 NUZ=1 FILL I1 5 16 5 10 EHD FILL
AR.A=3 HUX=l HUY=3 NUZ=1 FILL 12 B 13 RHO FILL
AR•A=4 NUX=l NUY=3 NUZ=1 FILL 14 6 15 RHO FILL
ARA=12 NUX=1 NUY=5 NUZ=1 FILL 111 5 116 5 110 EHD FILL
ARA=13 NUX=1 NUY=3 NUD=1 FILL 112 6 113 EHD FILL
ARA=14 NUX=1 NUY=3 NUZ=I FILL 114 6 115 END FILL
ANA=22 HUX=1 HUY=5 NUZI1 FILL 211 5 216 5 210 EHD FILL
ARA=23 NUX=1 HUY=3 NUZ=1 FILL 212 6 213 END FILL
AHAA=24 HUX=1 NUY=3 HUZ=1 FILL 214 6 215 END FILL
APRA=32 NU-II= NUY=5 NUZO=1 FILL 311 5 316 5 310 END FILL
ARA=33 NUX1I HUY=3 NUZ=1 FILL 312 6 313 END FILL
ARA=34 NUX=I NUY=3 NUZ=1 FILL 314 6 315 EHD FILL
ARA=I0 NUK=1 NUY=1 NUI=8 FILL 41 42 330 230 130 30 42 40 END FILL
END ARRAY
READ BOUNDS ALL'=H20 END HOUNDS
READ PLOT
TTL= 'X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SCR=YES PIC=MAT LPI=1B
UAX=1.0 VDN=-1.0 NAK=1500
XUL=-5.0 YUL=5.0 ZUL=100.0
XLR=5.0 YLR=-5.0 ZLR=100.0 END
TTL= 'X-Y PLOT OF BASKET - FUEL ELEVATION'
UAX=1.0 VDN=-1.0 NAX=1500
XUL=-17.0 YUL=17.S ZUL=100.0
XLR=17.0 YLR=-17.S ZLR=100.0 END
TTL= 'X-Y PLOT OF CASE - FUEL ELEVATION'
UAX=1.0 VDN=-I.0 NAX=1500
KUL=-65.0 YUL=65.0 ZUL1I00.0
XLR=65.0 YLR=-65.0 ZLR=I00.0 END
TTL= 'Y-Z (X=0) PLOT OF BOTTOM BASKET - CENTER SECTION'

XUL=0.0 TUL=-5.0 ZUL=55.0
XLR=0.0 YLR=5.0 ZLR=SI.0 END
TTL= 'Y-Z ((X=0) PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT'
VAX=1. 0 WDN=-I. 0
XUL=0.0 YUL=-5.0 ZUL=176.1
KLR=0.0 YLR=5.0 ZLR=26.6 END
TTL='Y-Z (X=-2) PLOT OF BOTTOM BASKET'
VAX=1. 0 WDN=-1. 0
KUL=-2.0 TUL=-15.0 ZUL=176.1
KLR=-2.0 TLR=15.0 ZLR=26.6 END
TTL='Y-Z (X=-2) PLOT OF CASK - R=17.0'
LPI=1(51N1=1000
VAX=l. 0 HDN'=-I1.0
XUL=-2.0 TUL=-17.0 ZUL=502.0
XLR=-2 .0 YLR=17.I0 ZLR=-I1.0 END
TTL='Y-Z (X=-2) PLOT OF CASK - R=51.0'
VAX=I1.0 WDN=-I1.0
XUL=-2.0 YUL=-51.0 ZUL=502.0
XLR=-2.0 TLR=51.0 ZLR=-1.0 END
END PLOT
END DATA

SECONDARY MODULE 000006 HAS BEEN CALLED.

MODULE 000006 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.77 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE I. CPU TIME USED 4.77 (SECONDS).

SECONDARy MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE S. CPU TIME USED 307.04 (SECONDS) .

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 314.94 (SECONDS).
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***** ~PROGRAM4 VERIFICATION INFORMATION **

***** CODS SYSTEM: SCALE-PC VERSION: 4.3***

***** ~PROGRAM4: CSAS **

* ** CREATION DATE: 02/09/90 **

***** ~VOLUME: Eng** *

LIBRARY: M4:\SCALE43\WINNT\EIE
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***** ~VERSION: 3.1***

*** DATE OF EXECUTION: 09/14/04 **

*** TINE OF EXECUTION: 15:51:54 **

'MIN BASKET PLATE TNICKNESS & OPENING

'33 GRAMS 0-335 PER ELEMENT

'AXIAL ALTERNATING SNIFT

'24.1-INCN ACTIVE FUEL NEDGNT

NAC-LNT INPUT FOR NOMOGENIZED PULSTAR ELEMENTS IN CAN & INTACT ASSEMBLIES

***PROBLEM PARAMETERS***

LIB 27GROUPNDF4 LIBRARY
MXX 11 MIXTURES
MIC 13 COMPOSITION SPECIFICATIONS
1DM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/i DO NOT READ/READ OPTIONAL PALRAMETER DATA
MSLN I FUEL SOLUTIONS

** ** PROBLEM COMPOSITION DESCRIPTION ****

SC U02 STANDDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION

ROTS 10.3800 SPECIFIED DENSITY

NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

53000 1.00 ATOM/MOLECULE

92225 6.500 WTS
92238 93.500 HT%

8016 2.00 ATOMS/MOLECULE
END

IC DIRCALLOY STANDARD COMPOSITION
ME 2 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTS 6.5600 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG MELVIN

40302 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 3 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTN 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
5016 5.00 ATOM/MOLECULE

END .. ..- -. -

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

13027 1.00 ATOM/MOLECULE

END

DC 11304 STANDARD COMPOSITION
MX S MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
MEL 4 NO. ELEMENTS
TICP 0 0/1 MIXTURE/COMPOUND

TEMP 293.0 DEG KELVIN

24304 19.000 WTS
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END
SC PB
ME
VP
ROTH
NEL
SOP
TEMP

END

SC N20

00X
VF

ROTH
NEL
ICP
TEMP

END

SC N20

00X
VF
ROTH
NEL
ICP
TEMP

END

SC N20
MX1

VF
ROTH
NEL
SCP
TEMP

END

SC H20
0M4

VP
ROTH
NEL
ICP
TEMP

END

SC U02
MX
VF
ROTH
MEL

SCP
TEMP

25055 2.000 MT%
26304 69.500 WT%
28304 9.500 WT%

STANDARD COMPOSITION
6 MIXTURE HO.

1.0000 VOLUME FRACTION
02.3440 THEORETICAL DENSITY

1 HO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 ORG KELVIN
82000 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
7 MIXTURE NO.

0.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 HO. ELEMENTS
1 0/I MIXTURE/COMPOUND

293.0 0E0 KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
8 MIXTURE HO.

0.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 ORG KELVIN
1001 2.00 ATOMS/MOLECULE
8010 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
B MIXTURE NO.

1.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEC KELVIN
1001 2.00 ATOMS/MOLECULE
9010 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
10 MIXTURE NO.

1.0000 VOLUME FRACTION
0.9992 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEC KELVIN
1001 2.00 ATOMS/MOLECULE
9016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
11 MIXTURE NO.

0.2592 VOLUME FRACTION
10.3800 SPECIFIED DENSITY

2 HO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

292.0 ORG KELVIN
82000 1.00 ATOM/MOLECULE

92235 0.000 HT%
92238 93.500 NTI

9016 2.00 ATOMS/MOLECULE

RHO

SC ZIRCALLOY STANDARD COMPOSITION

00< 11 MIXTURE NO.
VF 0.0484 VOLUrME FRACTION
ROTH 6.5600 THEORETICAL DEHSITY
NEL 1 NO. ELEMENTS
SOP 1 0/1 MIXTURE/COMPOUND

TEMP 293.0 ORG KELVIN
40102 1.00 ATOM/MOLECULE

RNO

SC N20 STANDAR•D COMPOSITION
ME Ii MIXTURE NO.
VF 0.6924 VOLUME FRACTION
ROTH 0.9992 THEORETICAL DENSITY
EEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 291.0 ORG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

* PROBLEM GEOMETRY ÷**
CTP OUDAREPITCH CELL TYPE
PITCH 1.5418 CM CENTER TO CENTER SPACING 0
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PUELOD 1.0744 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
IIMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.1938 CM CLAD OUTER DIAM4ETER
IICLAD 2 MIXTURE NO. OF CLAD
GAPOD 1.0998 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP
ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 55 FUEL
ZONE 2 55 GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD

**NAC-LMT INPUT FOR HOMOGENIZED PULSTAR ELEMENTS IN CAM & INTACT ASSEMBLIES ***i

******* DATA LIBR•Y INFORMA~TION *****4***

** UNIT VOLUME ** *
* ** NUAMBER DATA SET NAME NAME UNIT FUNCTIONB*

**89 M:\scale43\DATAILIB\FT89F001 STAMDARD COMPOSITION LIBRARY **

*** 82 M:\scale43\DATA-LIB\FT82FSS1 CROSS SECTION LIBRARY**

11 I W:\Zjr\Lwt\Pulstar\EENOVA\Aych\lwtAych2 l r SHORT CROSS SECTION LIBRARY **

**90 W:\ZJr\Lwt\Pulstar\KENOVA\Aych\lwtAych2 x1 r INPUT DATA DIRECT ACCESS**

**SAOR*OPSTINLBAYDT ***

* ** UNTNME 9*4*

LIRRYTTL: SCL- STARDAR•D COMPOSITION LIBRARY DT *

*** UNIT NUMBER : 82 *

**DATASET NAMLE : M:\scaleO3\DATALIB\FT89FGG1 ***

***LIBRARy TITLE: SCALE-4. ST27DGRDOUPONEUTRON GIROUPY LIBAR
44463 BSEDANAD ECOF-BOVERION, 49 DATA DE *4*

LASTCRUPDATEDAT08/12/9495*44

I*10 MRES USEDCEAIONG H LIREy VAT P TR*AT

'BOTO MIDEBAKTUNTAT ASSMEMBLIES)*

***DAAST NME: ~ksal43DATALRAINGT8F01 *

S ID'SAHEREOUSEDDF PREPARIING ED4 NU DATA**

RESTRTLASTA HPASTBEN HRITT2/OH NIT9

NA *ntratoa L..6.11IE -90N *
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..... 0 IO05 WERE USED WRITING TEE WEND V - CSAS DATA ....

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

CONTROL MODULE CSAS25 IS COMPLETE.

S
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333393333333 00000000000 NO NN1
3033333333333 0000000000000 NON NN
BB 33 00 00ONNNN NN
33 3B 00 00 NON NN 4NN
3B 33 00 00 NN NO 14N
003099330093 00 00 NO NN ONN
333333933333 00 00 NO NO NN
93 BB 00 00 NO ON NN
33 30 00 00 NO NON N
93 03 00 00 NO NNNN
BBBBBBB33BBBB 0000000000000 NO NNN
93BBB0B3333 00000000000 NO NO

00000000000 00000000000 AAAAAIAAAA EL
0000000000000 000000CCCCCCC AAAAA/AAOAAA ELL
00 SS CC CC AA AA ELL
SS CC AA AA ELL
0S CC ISA AA EL
000000000000 CC AAAAOAAAAAAAAA LL
000000000000 CC AAAPSAAAAOAAAA LI

00 0C ASA ASA LL
33 CC ASA ASA LL

SS 33 CC CC ASA AA ELL
3330033330000 0000000000000 ASA ASA LELLLLLLELLLL
00000000000 00000000000 ASA ASA LELLELELLELLL

0000000 99999999999 // 1I

000000000 9999999999999 // III
00 00 99 99 // 1121

00 00 99 99 11 I

00 00 99 99 // 13
00 03 9999999999999 // 1I
00 00 999999999999 // 13

00 00 99 // 10

00 00 99 // 10

00 00 99 // 1I
000000000 9999999999999 // 11110011

0000000 9999999909999 // 11110011

1I 5059959595555 9000005999955
1ii 0000990009099 0905099999955

1100 05 : 095

1I 99 :: 5
1i 55 9:55
I1 990059090955 000095959055
I0 9000090909995 0000099090909

11 55 9:95
II 55 :095

00 90 95 0:95 55
01000010 9090999999095 0959095090955

00110011 59999999999 59990999999

00000000000 CCCCCCCCCCC ISAAAAAAAA LL
0000000000000 0000000000000 kAAISAAAAAAA ELL

SS 00 00 00 ASA ISA LL
00 0C ASA AA LL
0S 00 ASA SA ELL
000000000000 00 AAAAAAAIAAAAAA ELL

000000000000 CC AAAAAAAAISAAAAA ELL

00 CC ASA AA ELL

00 CC ASA AA ELL

SS 00 CC CC ASA IA EL
0000000000000 0000000000000 ASA ASA ELLLLELLLLLLL
00000000000 OCCCCCCCCCCC ISA AA ELELELELLEELL
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44 44
44 44

44 44
444444444444

4444444444444
44
44
44

11
111

1111
01
11
01
II
01
I1
11

11001000
01101001

FEEE EEEEEEF EEE
FEEEEEEEEEEE
FEE
FEE
FEE
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140 140 II
040 140 33
340 140 II I I0 I I
144 44 3101III0II0I

3404 504 P11P1P10P100

PPPPPPPPPPPPP
ppppp PPpp
PP pp
pp PP
PPPP P ppP
ppppppppppppp
ppPPppp
PP
pp

// 0000000
// 000000000

// 00 00
// 00 00

// 00 00
// 00 00

// 00 00
// 00 00

// 00 00
// 00 00

// 000000000
// 0000000

5599599099955
9909099909555
99 5

:: 95
99 5
959905990995
9099999990099

-: 559
:: 55

90 5 55
9509990095995

099099555595

P PP PPpppp pop
PP PPPP pPppppp
pp pp
pP PP
pp PP
pppppppPPPPPP
PPPPPPPPPPPP
PP
pp
PP
PP
pp

22222222222
22222222202222
22 22

22
22

22
22

22
22

22
22202222222222
2222222222222

00000000000
0000000000000
CC CC
CC
CC
CC
CC
CC
CC
CC CC
0C00000000000
00000000000

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44

990990009990
0900000000909
00
00
00
090090000000
0009900009000
90 66
99 00
00 09
0099099909900

00090000990

CCCCOCCCCCC
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***** ~PROGRAM VERIFICATION INFORMATION***

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.1 **

***** ~PROGRAM: 0500068***

*** CREATION GATE: 09/16/95***

***** VOLUME: Eng **

***** LIBRARY: M:\SCALE4I\WIN_NT\EXE***

***** TRIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE***

***** JOBNAME: SCALE-PC***

*** DATE OF EXECUTION: 09/14/04***

*** TIME OF EXECUTION: 15:51:56 **

EIQ ARRAY HAS 4 ENTRIES.

10 ARRAY RAE 6 ENTRIES.

20 A-RRAY RAS 2 ENTRIES.
LOGICAL ASSIGNMENTS

MASTER LIBRARY 11

MORNING LIBRARY S

SCRATCH FILE 16
NEW LIBRARY 1

PROBLEM DESCRI PTI ON

IGR--GEGMETRY (0/1/2/3--INF MED/SLAB/CYL/SPRERE 2

ION--NUMBER OF ZONES OR MATERIAL REGIONS 1I

MI--MINING TARLE LENGTE 25

IBL--SBIELDED CROSS SECTION EDIT OPTION (S/i--NO/YES) S

IBR--BONDARENKO FACTOR EDIT OPTION (S/i--NO/YES) S

ISSOPT--DI-RCOFF FACTOR OPTION S

CONVERGENCE CRITERION 1.SSI00E-03

GEOMETRY CORRECTION FACTOR FOR NIGNER RATIONAL APPROXIMATION 1.350E+S0

10 ALRRAY RAE 25 ENTRIES.

40 ARRAY RAE 25 ENTRIES.

SQ ARRAY RAS 25 ENTRIES.

6Q AR•RAY RAE 12 ENTRIES.

7Q ARRAY RAE II ENTRIES.

EQ ARRAY RAE 11 ENTRIES.

SQ ARRAY RAE 11 ENTRIES.

10Q ARRAy RAE 25 ENTRIES.

110 ARRAY RAE i1 ENTRIES.

MIX INS TABLE

ENTRY MENTURE ISOTOPE NUMBER DENSITY NEN IDENTIFIER
1 5 92235 1.52375E-53 1562235
2 51 92235 3.94965E-54 11092235
3 1 62236 2.16422E-02 1092238
4 11 92236 5.60966E-53 11092238
5 1 6016 4.53320E-02 SI0081E
6 3 5516 3.3384EE-22 3008016
7 7 3016 3.33846E-22 7006016

8 6 0016 3.3384EE-22 800E016
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9 9 8016 3.33846E-02
10 10 8016 3.338460-02
13 11 8016 3.522476-02
12 2 40302 4.33078E-02
13 Ii 40302 2.09610E-03
14 3 1001 6.67692E-22
15 7 1001 6.67692E-22
16 8 1001 6.67692E-22
17 9 1001 6.676026-02
18 10 1001 6.67692E-02
19 11 1001 4.62310E-02
20 4 13027 6.03066E-02
21 0 24304 1.74286E-02
22 0 250015 1.736330-03
23 5 26304 5.93570E-02
24 5 26304 7.72070E-03
20 6 62000 3.29690E-02

GEOMETRy AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE
1 1 5.37210E-01 2.93000E+02

9008016
10008016
11008016

2040302
11040302

3001061
7001001
8001001
9001061

10001061
11001031

4013027
5024364
1021005
0026304
0028304
6062000

EXTRA XS TYPE (0/1--FUEL/MOD)
3.24169E-02 0

2 9 5.49910E-01 2.93000E+02 0.000006+00 0
3 2 5.96900E-01 2.930006+02 2.51346E+00 0
4 3 8.698566-01 2.93000E+02 0.OOOOOE+00 0
5 4 5.86986E+00 2.930006+02 0.00000E+00 0
6 5 1.08699E+01 2.936000E+02 0.OOOOOE+00 0
7 6 l.56699E+01 2.93000E+02 0.000006+00 0
8 7 2.08699E+01 2.93000E+02 0.00000E+00 0
9 8 2.0860996+01 2.93000E+02 0.OOOOOE+00 0

10 10 3.086996+01 2.930006+02 0.000006+00 0
11 11 3.586996+01 2.930006+02 0.000006+00 0

4109 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAKE A NEN MLASTER CONTAINING TNE SELF-SNIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM NAVRE BONDALRENKO FACTOR DATA* *BONAMI HILL COPY FROM LOGICAL 11 TO LOGICAL1

COPY 1001 NYDROGEN FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 1001 NYDROGEN FROM LOG 18 TO LOG 1 BONDARENEO TRIGGER 0

COPY 1001 NYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 NYDROGEN FROM LOG 18 TO LOG 1 SONDAN•ENKO TRIGGER 0

COPY 1001 NYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8010 OXYGEN-16 FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 6016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARENRO TRIGGER 0

COPY 6016 OXYGEN-16 PROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDAR•ENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 0016 OXYGEN-16 PROM LOG 18 TO LOG 1 BONDARENKO TRIGGER I

COPY 8016 OXYGEN-l6 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARENRO TRIGGER 0

COPY 13027 AL-27 1193 219 0 FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0

COPY 24304 CR 1191 WT 01-30 FROM LOG 11 TO LOG 1 BONDAhRENKO TRIGGER 0

COPY 20055 MALNGANESE-55 FROM LOG 11 TO LOG 1 SONDARENKO TRIGGER 0

COPY 26304 FE 1182 NT 00-30 FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0

COPY 28304 NO 1190 NT 00-30 FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0

COPY 40302 ZIRCALLOY FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 40302 ZIRCAtLLOY FROM LOG 16 TO LOG 1 BONDARENKO TRIGGER 0

COPY 40302 ZIRCALLOY FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 82000 PB 1206 218NGP FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0

COPY 92235 URANI4UM-235 FROM LOG 11 TO LOG 18 SONDARENRO TRIGGER 0

COPY 92235 URAN4IUM-235 FROM LOG 18 TO LOG 1 BONDARENRO TRIGGER 0

COPS 92235 URARNIUM-235 FROM LOG 18 TO LOG 1 BONDARENRO TRIGGER 0

COPY 92238 URAkNIUM-238 FROM LOG 11 TO LOG 10 BONDARENKO TRIGGER 0

COPY 92230 UPRANIUM-238 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 92238 URANIUM4-238 PROM LOG 18 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.PETRSE - ORNI
TAPE ID 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 11

TABLE OF CONTENTS
NYDROGEN ENDF/B-IV MAT 1269/THRMI7002
NYDROGEN ENDF/B-IV MAT 1269/THEM1002
HYDROGEN EMDF/B-IV MAT 1269/YHRM1OS2
HYDROGEN ENDF/B-IV MAT 1260/THR141002
HYDROGEN ENDF/B-IV MIAT 1269/T9HR41002
HYDROGEN ENDF/B-IV MAT 1269/THEM1052
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-l6 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEM-16 ENDF/B-IV MAY 1276
OXYGEM-16 ENDF/B-IV MAY 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-l6 ENDF/B-IV MAT 1276

AI-27 1193 278 GP 040375(5)
CR 1191 MT SS-304 (1/SIT) P-3 293K SP=5+4 (42375)'

MANGANESE-SI ENDF/B-IV MAT 1197
FE 1192 WT 13-304 (1/EST) P-3 293K SP=5+4 (42375)'
NI 1190 MT SS-304(1/ESIT) P-3 293K SP=5+4 (42371)'

ZIRCALLOY ENDF/B-SV MAT 1264
ZIRCALLOY ENDF/B-IV MAT 1264

PB 1288 218NGP 042371 P-3 293K
URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1262
URANISUM-238 EMDF/B-IV MAT 1262

0
09/12/94

NUMBER OF NUCLOIDES
NUMBER OF GAM•MA GROUPS
LOGICAL UMIT

UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/84
UPDATED 96/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94
UPDATED 09/12/94

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

21
0

3001001
7081001
9001001
90011011

10001001
11001001
1008016
3009016
7009016
9009016
9009016

10009016
11009016
4013027
1024304
50250551
1026304
5028304
2040302

11040302
6092008
1092231

11092231
1092239

11092239

TAPE COPY USED 0 I/O'S, AND TOOK 0.17 SECONDS

S00S SOO

50S 3
0S0 SSSS

SSSSSSS
S00000S

S01000000~

O0 OO00
05 O0

00 O00
00 00
00 O00

00000000

1111

11
11

11
11111

11111111

MNN MNN

MNN NN MN
MNNMM NM
NN NN NH

NN MNNHN

NN NNM

CC CC CC0CC CC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CC CC CCC CC CCC C

CCC CCCCO0CCC

99999999999
9999999999999
99 99
99 99
99 99
99999998999999

999999999999
99
99
99

99999099999999
999999999999

55151115

55
51
5555555

55555555
55
55 I

IIIISIISIISII

II
II
II
II
II
II
II

ISIIIIIIIIIII

TYTTTTYTTTTT
TYTTYTTTTTTTT

TT
TT
TT
TT
TT
TT
TT
TT
TT
TT

AAAAAAAAA LL
A AAAAAAA LL

AA AA LL
AA AA LI

AAAAAAAAA LL

AAAAAAA AAA LL
Al AR II
AA AA LL
AA AA LL
AA Al LL1LL1L1LLLLL
AA AA ILLLLLLLLLLL

// 11
// 111

// 1111
II 11

II 11
II 11

II 11
tl 11

// ii
ii 11

i/ 11111111
// 11111111

55555555
55555555

:: . 551

:: 55
:* . 55

555.555555

AAAAAAAAA

AA AR
AA AR

AA AA

AA Al
AA AR
AA AR

EEEEEEEESEEEEE
EEEESEEEEESEEE
EE

EE
SE
ESESEEEEE
SESEEEEEEEE
SEE
SE
ES
SESEE ESSEEEEES
ESEESEESEEEEEE

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44

11
111
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11
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11
II
II
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MMMB NMWW LI

WW WWW LLLLLLLLLL

PPPPP PP P PP PP
PPPPPPP P PPP PP
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SSSSSSSSSSS CCCCCCCCCCC AAAAAA LL REEREEREREEE EE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAA LL REREEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
SE SS CC CC PA PA Lb RE PP PP CC CC
SS CC AA AA Lb EE PP pp CC
ES CC AA PA Lb RE PP pp CC
SSSSSSSSSSES CC AAAAAAA Lb REEREEEE-------------PPPPPPPPPPPPP CC

SSSSSSESSSSSS CC AAAAAAA Lb EREEEEEE-------------PPPPPPPPPPPP CC
SS CC PA PA Lb EE PP CC
SS CC PA PA Lb RE PP CC

ES IS CC CC PA PA Lb RE PP CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC PA PA LLLLLLLLLLLLL REEREEEEEEEEEE PP CCCCCCCCCCCCC

SSSSSSSSSESS CCCCCCCCCCC PA PA LLLLLLLLLLLLL EREEREEREEEEEE PP CCCCCCCCCCC

***** ~PROGRtAMVERIFICATION INFORMATION **

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3***

***** PROGRAM: 000002***

*** CREATION DATE: 09/28/93 **

***** VOLUME: Eng***

***** LIBRARY: M:\SCALE43\WIN_NT\EXE***

*** PRODUCTION CODE: NITAWL **

***** VERSION: 1.5 **

***** JOENAME: SCALE-PC***

*** DATE OP EXECUTION: 09/14/04***

*** TIME OP EXECUTION: 15:51:563**

-10 ARRAy HAS 1 ENTRIES.

SO ARRAy HAS 9 ENTRIES.

10 ARRAy RAE 12 ENTRIES.

SELECT 25 NUCLIDES PROM TEE MASTER LIBRARY ON LOGICAL 1

S NUCLIDES PROM THE HORNING LIBRARY ON LOGICAL 2
S NUCLIDES PROM TEE HORKING LIBRARY ON LOGICAL 3

TO CREATE TEE NEW HORRING LIBRARY ON LOGICAL 4

7 RESONARCE CALCULATIONS RAVE BEEN REDUESTED
-1 OUTPUT OPTION FOR AI4PX FORMATTED CROSS SECTION DATA

2001 MAXIMUM NUMBER OF RESONARCE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE 15 100000 HORDE

20 ARRAY HAS 25 ENTRIES.

30 ARRAy HAS SEE ENTRIES.

40 ARRAY HAS 25 ENTREES.

GENERAL ENFORMATEON CONCERNING CHOSE SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4121
NUMBER OF NUCLIDES ON TAPE 25
NUMEER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP iS

NUMBER OF GAMM4A ENERGY GROUPS S

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCES OF LENGTH 1E8S HORDE

XSDRN TAPE 4121
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

NUCLIDES FROM RBDRN TAPE
1 HYDROGEN ENDF/B-SV MAT 1269/THRN1002 UPDATED 59/12/94 3001001

2 HYDROGEN ENDF/B-IV NAT 1269/THRMI052 UPDATED 09/12/94 7001001
3 HYDROGEN ENDF/B-IV NAT 1269/THRMI002 UPDATED 09/12/94 8001001

4 HYDROGEN ENDF/B-IV MAT 1299/THRMS002 UPDATED 00/12/54 5001001
5 HYDROGEN ENDF/B-IV MAT 1209/THRMSO02 UPDATED 08/13/94 10001001

N YDROGEN ENDF/B-IV MAT 1269/THRE1002 UPDATED SO/12/94 GS001001
7 OXYGEN-16 ENDF/B-IV HAT 1270 UPDATED 08/IS194 SI08016
8 OXYGEN-l6 ENDF/B-IV MAT 1279 UPDATED 08/12/54 3008000
9 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED SS/12/94 7008016
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10 OXYGEN-16 ENDF/B-IV MAT 1276
ii OXYGEN-16 ENDF/B-IV MAT 1276
12 OXYGEN-16 ENDF/B-IV MAT 1276
13 OKYGEN-IG ENDF/B-IV MAT 1276
14 AI-27 1193 216 OP 040375 (5)
15 CR 1161 MT 20-304 (1/ROT) P-3 293K 0P=5+4 (42371)'
16 M4ANGANESE-55 ENDF/B-IV MAT 1197
17 FE 1192 MT 50-304(1/EST) p-3 293E< OP=5+4 (42375)'
18 NI 1190 MT 2S-304 (1/KIT) p-3 293K SP=S+4 (42375)'
19 ZIRCALLOY ENDF/B-IV MAT 1264
20 ZIRCALLOY ENDF/B-IV MAT 1294
21 PB 1288 2S9NGp 042375 P-3 293K
22 URANIUM-235 ENDF/B-IV MAT 1261
23 URANIUM-235 ENDF/9-IV MAT 1261
24 URANIUM-236 ENDF/B-IV MAT 1262
25 URANIUM-238 ENDF/B-IV MAT 1262

HYDROGEN ENDF/B-IV MAT 1269/THRMI1002 U]

HYDROGEN ENDF/0-IV MAT 1269/THBM1002 U]

HYDROGEN ENDF/9-IV MAT 1269/THRM1002 U]

HYDROGEN ENDF/B-IV MAT 1269/TNRM1002 U]

HYDROGEN ENDF/B-IV MAT 1209/TNR041002 U]

HYDROGEN ENDF/B-IV MAT 1269/TH99M1002 U]

OXYGEN-16 ENDF/B-IV MAT 1276 U]

OXYGEH-16 ENDF/B-IV MAT 1276 U)

OXYGEN-16 ENDF/B-IV MAT 1276 U)

OXYGEN-SO ENDF/B-IV MAT 1276 U)

OXYGEN-16 ENDF/0-IV MAT 1276 U)

OXYGEN-16 ENDF/B-IV MAT 1276 U]

OXYGEN-16 ENDF/B-IV MAT 1276 U)

AL-27 1393 219 OP 040375 (5) U)

CR 1181 NT 55-304 (1/ROT) P-3 293K SP=5-l4 (42375) ' U)

UPDATED 06/12/84 6008016
UPDATED 06/12/94 9006016
UPDATED 06/12/94 10006016
UPDATED 06/12/94 11019016
UPDATED 06/12/94 4013027
UPDATED 06/12/94 9024304
UPDATED 00/12/94 5521055
UPDATED 06/12/94 5526304
UPDATED 09/12/94 5028304
UPDATED 06/12/94 2040302
UPDATED 06/12/94 11040302
UPDATED 09/12/94 6082000
UPDATED 08/12/94 1092235
UPDATED 09/12/94 11092235
UPDATED 08/12/94 1092239
UPDATED 09/12/94 11092239

?DATED 09/12/94 3001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 09/12/94 7001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPER.ATURE=

PDATED 09/12/94 9001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

?DATED 09/12/94 9001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEM4PERATURE=

?DATED 09/12/94 10001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

?DATED 09/12/94 11001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

?DATED 09/12/84 1009016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 09/12/94 3009016 TEMPERATURE=
PROCESS NUMBER 1007 20 AT TEMPERATURE=

PDATED 09/12/94 7009016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 09/12/94 9009018 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

ODATED 09/12/94 9009016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 10009016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 09/12/94 11009010 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 09/12/94 4013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE-

POATED 09/12/94 5024304 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

293.900
293.00

293.00
293.00

293.00
293.00

293.00MANGANESE-5S ENDF/B-IV MAT 1197 UPDATED 09/12/94 5025055 TO

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.OOOOE+00

RESONAN4CE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 54.466 TEMPERATURE)KELVIN) = 293.8000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.73632950

SPIN FACTOR (0) = 14.449 LUMP DIMENSION (A-BAR) =0.00000000

INNER RADIUS = 0.0000000K+00 DANCOFF CORRECTION (C) = 0.0000000E

THE ABSORBER HILL BE TREATED BY THE NORDHESM INTEGRAL METHOD.

MASS OF MODERATOR-i - 55.045 SIGMA)PER ABSORBER ATOM)- 3.4663022E+02

MODERATOR-I MOLL BE TREATED BY THE NOROHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 55.925 SIGMA)PSR ABSORBER ATOM)= 1.2557599E+02

MODERATOR-2 WIIL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL HILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.000O0

GROUP RES ABS RES FOSS RES SCAT
8 -5.519788E-04 0.000000E+00 -3.944190E-01
9 -2.797993E-53 0.0005000E+00 -2.293471E+00

10 -3.291452E-S1 S.000000E+lS -3.820862E+01
1i -2.690562E+00 0.000000E+00 -I.159996E+02

EMPERATURE=

E-03

E+00

:+00

0
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RESOLVED
ABSORPTION 3.33719E+i00
FISSION 0.00000E+00

FE 1192 NT 11-304(I/EST) P-S 293K IP=5+4 (42375)'

NI 1190 NT 1S-304 (S/EIT) 0-3 293K SP=S+4(42375)'

PROCESS NUMBER 1007 IS AT TEM4PERATURE=

UPDATED 08/12/94 5026304 TEMOPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 5028304 TEMPEPATURE-
PROCESS NUMBER 1007 IS AT TEMPERATURE=

293.00

293.00
291.00

293.00
293.00

293.00ZIRCALLOT ENDF/S-IV MAT 1284 UPDATED 08/12/94 2040302

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) - 90.436 TEMPERATURE(MELVIN) = 2)

POTENTIAL SCATTER SIGMA - 6.385 LUMPED NUCLEAR DENSITY = 4.31

SPIN FACTOR (0) - 1.079 LUMP DIMENSION (A-NAR) = 5.95

INNER RADIUS = 5.4991001E-I1 DALNCOFF CORRECTION (C) = 7.8:

THE ABSORBER MILL BE TREATED BT THE NORDHEIM INTEGRAL METNOD.

THIS RESONANCE MiATERIAL MILL BE TREATED AS A 2-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP SN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=I.01000

GROUP RES ABS RES FISS RES SCAT
8 -5.981358E-04 0.O0000OE+00 -4.731437K-OS
O -3.4093490-02 0.O0000OE+00 -1.4252B8E+00
10 -3.610238E-02 0.0010000+00 -8.147648K-OS
51 -1.1292080-01 0.OO000OE+00 -5.208245E-01

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 4.65199E-Il
FISSION 0.00000E+00

TEMPERATURE=

93.000

307818K-02

(69999K-ST

1469176-03

PROCESS NUMBEK 1007 IS AT TEMPE0RATURE= 283.00

293.00ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 08/12/94 11040302 T3

GEOMETRY RAG BEEN SET TO HOMOGENEOUS AS LSAR 00 0.00006+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 90.436 TEMPERATURE)KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 6.381 LUMPED NUCLEAR DENSITY = 2.09609843

SPIN FACTOR (0) - 1.079 LUMP DIMENSION (A-BAN) = 0.00000003

INNER RADIUI - E.0000000E+00 DANCOFF CORRECTION (C) = 0.100000003

THE ABSORBER MILL BE TREATED BY THE NORONEIM INTEGRAL METHOD.

MASS OF MODERATOR-SI 1.008 SIGMA(PER ABSORBER ATOM)- 4.49515005Et02

MODERATOR-S HILL BE TREATED BY THE NORIBEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 24.072 SIGMA)PER ABSORBER ATOM)- 1.00365590+02

MODERATOR-2 MILL BE TREATED BY TOE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL MILL BE TREATED AS A 0-DIMENSOONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL IKLF-SHOELDING=SI.00000

GROUP RES ABS RES FIBS ROB SCAT
B -8.72850E1-05 0.00O000E+00 -6.961700E-O2
9 -8.536950E-03 I.00O0O0E+00 -3.447169K-OS

10 -7.519929E-03 0.000000E+00 -1.7977716-IS
11 -3.14845IE-02 0.0000O0E+00 -1.679333K-Il

EMPERATURE=

E-03

E+00

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 6.97065K-OS
FISSION 0.00000E+i00

PB 1286 21BNGP 042371 0-3 293K

URANI4UM-235 ENDF/B-IV MAT 1261

RESONALNCE DATA FOP TOIl NUCLIDE

MASl NUMBER (A) = 233.025

POTENTIAL SCATTER SIGMA = 11.5000

PROCESS NUMBER 1107 IS AT TEMPERATURE=

UPDATED 06/12/94 6182100 TEMPERATURE-
PROCESS NUMBER 1007 IS AT TEMPERATURE-

UPDATED 08/12/94 1082235 TEMPERATURE-

293.00

293.01
293.00

293.00

TEMPERATURE (KELVIN)

LUMPED NUCLEAR DENSITY

293. 000

1.5 2 37845E -03
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SPIN FACTOR (0) =15171.100 LUMP DIMENSION (A-BAR) S .3720999E-01
INNER RADIUS = E.0500000E+-05 DANCOFF CORRECTION (C) = 9. 6557754E-01

THE ABSORBER HILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = 15.991 SIGMA(PER ABSORBER ATOM)- 1.1818631E+02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MESS OF MODERATOR-2 238.051 SIGMA(PER ABSORBER ATOM)- 1.7507033E+02

MODERATOR-2 HILL BE TREATED BY THE NORDHEIM INTEGRAL. METHOD.

THIS RESONANCE MATERIAL HILL BE TREATED AS A i-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDSNG-I.01100

GROUP RES ABS BEE FIBS RES SCAT
12 -1.555963E+G1 -9.675939E+GS -2.151408E-0l
13 -3.6100H6E+01 -1.766607E+01 -4.5H4523E-G1
14 -2.840306E+El -l.602412E+01 -2.98727GE-G2
15 -4.645758E-03 -I.516320E-03 S.461929E-05

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 1.28067E+02
FISSION 8.02641E+t01

PROCESS NUMBER 1001 IS AT TEMPERATURE- 293.00

URANIUM-i35 ENDF/B-IV MAT 1261 UPDATED 00/12/94 11091235 TEMPERATURE- 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025 TEMPERATURE(KELVIN) = 293.100

POTENTIAL SCATTER SIGMA - 11.500 LUMPED NUCLEAR DENSITY = 3.9496494E-04

SPIN FACTOR (0) = 15171.100 LUMP DIMENSION (A-BAR) = 0.OS00000E+00

INNER RADIUS - 0.S0000000E+S0 DANCOFF CORRECTION (C) - 0.0000000E+00

THE ABSORBER HILL BE TREATED BY THE HORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I - 1.008 SIGMA)PER ABSORBER ATOM)- 2.3855984E+03

MODERATOR-1 HILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 24.751 SIGMA)PER ABSORBER ATOM)- 5.5561256E+02

MODERATOR-i HILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL HILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.0000G

GROUP SEE ABS RES FIlE BEE SCAT
12 -2.393950E+00 -1.469004E+00S -0.167165E-52
13 -7.766139E+00 -3.OS0209E+00 -1.755106E-01
14 -5.629828E+0S -3.356150E+00 -4.G21226E-02
15 -2.967296E-04 -2.i54224E-04 2.470951E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.G9811E+G2
FISSION 1.25281E+02

PROCESS NUMBER 1007 IS AT TEMPERATURE- 293.00

URANIUM-i38 ENDF/B-SV MAT 1262 UPDATED 08/12/94 1092238 TEMPERATURE- 293.00

RESONANCE DATA FOR THIS HUCLIDE

MASS NUMBER (A) - 216.006 TEMPERATURE)NELVIN) - 293.000

POTENTIAL SCATTER SIGMA - 10.599 LUMPED NUCLEAR DENSITY = 2.1642193E-02

SPIN FACTOR (0) - 656.527 LUMP DIMENSION (A-BAR) - 5.3720999E-01

INNER RADIUS - S.000000OE+00 DANCOFF CORRECTION (C) = 9.6557754E-01

THE ABSORBER HILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i = 15.991 SIGMA(PIR ABSORBER ATOM)- 8.3212671E+00

MODERATOR-i HILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MOD0EPATOR-2 231.044 SIGMA)PER ABSORBER ATOM)- S.3903099E-01

MODERATOR-2 HILL BE TREATED BY THlE NOROHEIM INTEGRAL METHOD.
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THIS RESONANCE MATERIAL WILL BE TREATED AS A 2-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDIHG-1.00000
GROUP RES ABS RES FIBS RES SCAT

9 -8.077708E-02 0.O0OO00E+i00 -7.058340E-01
15 -1.511387E+00 -6.826979E-IS -8.805206E+00
11 -1.072418E+01 0.0500000E+00 -2.896896E+01
12 -4.483370E+01 0.O000O0E+00 -S.I15822E+01
13 -S.454449E±51 S.000000E+80 -1.743188E+01
14 -1.076379E+02 0.000000E+85 -5.433709E+00
19 -B.293445E-05 0.000O00E+0I 1.604975E-04

EXCESS RESONANCE INTEGRALS
RESOLVED

ABSORPTION 6.64320E+0S
FISSION 4.16267E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE-

UJRANIUM-235 EHDF/B-IV MAT 1262 UPDATED 08/12/94 11092238 TEMPERATURE=

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.006 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 5.6096567E-03

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAN) = 0.0000000E+00

INNER RADIUS = 0.0O00000E+00 DANCOFF CORRECTION (C) - 0.0000000E+00

THE ABSORBER MILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i 1.008 SIGMA(PER ABSORBER ATOM)= 1.6796532E+*02

MODERATOR-I HILL BE TREATED BY THE HORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 17.862 SIGMA(PER ABSORBER ATOM(= 2.7631227E+01

MODERATOR-S HILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL MILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RHO ABS RES FISS AES SCAT
9 -2.44B317E-02 0.000000E+00 -2.558519E-01

10 -7.69383SE-01 -9.584553E-06 -4.906636E+00
11 -8.693248E400 0.0050000E+00 -2.447922E+0-1
12 -4.042473E+01 0.0050000E+00 -4.730249E+01
13 -S.096339E±01 0.000000E±00 -1.676821E+01
14 -9.847737E±01 0.000000E±00 -5.734400E+00
15 -3.086651E-07 0.000000E+00 5.920313E-07

293.00

293.00

EXCESS RESONANCE INTEGRALS
RESOLVED

ABSORPTION 3.42850E+01
FISSION 5.17445E-04

THIS NODRN HORRING TAPE HAS CREATED 09/14/04 AT 10:01:07
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 HUMS

NUM4BER OF NEUTRON GROUPS 27 HUM
FIRST THERMAL GROUP 15 LOGI

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THPM1002
HYDROGEN ENDF/B-IV MAT 1268/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/TH8041002
HYDROGEN ENDF/B-IV MAT 1269/THBM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THBMSO02
OXYCEN-16 EHDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1278
OXYGEN-16 ENDF/B-IV MAT 2276
OXYGEN-16 HNDF/B-IV MAT 1276

AL-27 1193 218 OP 040379(5)
CR 1191 NT 00-304 (1/HOT) P-3 293K SP=5+4 (42375)'

MAINGANESE-OS ENDF/B-IV MAT 1197
FE 1192 NT SS-304 (1/HOT) P-3 292K SP=S+4 (42379)'
NI 1190 NT 01-304 (1/HIT) P-3 293K SP=S+4 (42379)'

ZIRCALLOY HNDF/B-IV MAT 1284
ZIRCALLOY ENOF/B-IV MAT 1284

PB 1280 218NGP 042379 P-I 293K
URAHIUM-235 ENDF/B-IV MAT 1201
UPRANSUM-239 ENDF/B-IV MAT 1261

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

BER OF NUCLIDES
8ER OF GAMMA GROUPS
ICAL 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 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 08/12/54
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
IS
SD
ID
ID
ID
ID
ID
IS
ID
ID
ID

29

3001001
7001001
8001001
8001001

18001001
11001001
1008016
3008016
7008016
8008016
9008016

10008016
11008016
4013027
9024304
9029099
9026304
9028304
2040302

11040102
0082000
1092231

11092239
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URANIIUM-238 ENDF/B-IV MAT 1262
URANIUM-238 ENDF/B-IV MAT 1262

TAPE COPY USED S S/O'S, AND TOOK 0.11 SECONDS

UPDATED 08/12/94
UPDATED 08/12/94

SD 1092230
ID 11092228
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**•** PROGRAM VERIFICATION INFORMATION :

***** ~CODE SYSTEM: SCALE-PC VERSION: 4.3 **

***** PROGRAM: 0500005**

*** CREATION DATE: 03/08/96*R*

***** VOLUME: Eng **

**•** LIBRARY: M:\SCALE43\WIN_NT\EXE **

*** PRODUCTION CODE: KENOVA***

***** VERSION: 3.1***

***** JORNAME: SCALE-PC***

*** DATE OF EXECUTION: 09/14/04***

*** TIME OP EXECUTION: 15:52:01***

** -**** NUMERIC PARAETERS •**** *

**TME MLAXIMUM PROBLEM TIME (MIN) 30.00 *

**TBA TINE PER GENERATION (NIB) 5.00 *

* ** GEN NUMBER OF GENERATIONS 803 * **

* ** BPS NUMBER PER GENERATION 1000 *-**

* ** NSR NUMBER OF GENERATIONS TO BE SKIPPED 3 * *

* * BEG BEGINNING GENERATION RNUNER I * **

* * RES GENERATIONS BETWEEN CHECKPOINTS S *

* * XID NUMBER OF EXTRA 1-0 CROSS SECTIONS 1 ** *

* * NBK NEUTRON BARKN SIZE 1035 *•*

* * XNB EXTRA POSITIONS IS NEUTRON RANK S ** *

÷* * NFB FISSION BARR SIlE 1000 *÷**

* ** XFB EXTRA POSITIONS IN FISSION BARK S * **

B* TA DEFAULT VAbLUE OF WEISRT AVERAGE 0.05000 *

R* TN REIGHT HIGH FOR SPLITTING 3.0000 *

B÷ TL MEIGHT LOB FOR RUSSIANq ROULETTE 0.33133

* ** RED STAR•TING RANDOM BUMBER BB827100001 *

•** NBB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200 *

** NL8 LENGTH OF DSA. BLOCKS ON UNIT 5 512 *

•* * ADJ MODE OF CALCULATION FORWARD ** *

-** INPUT DATA BRITTEN ON RESTART UNIT NO * **

-* * BINARY DATA INTERFACE YES * **
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*** ****** ~LOGICAL PARAMETERS *** *

**÷
**÷
***
**÷
**÷
**÷

**÷

**÷

**÷

RUN

FLX

SMU

MKU

CRU

MKN

CKll

HHL

AIX

XSR

XS2

XAP

PKI1

POD

EXECUTE PROBLEM A-FTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MUdLTIPLICATION

COMPUTE MATRIX K<-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FIBS PROD MATRIX BY U]NIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FIBS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIOHS

PRINT 2-0 MIXTURE X-BECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-0 CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FIN

NUB

MEP

CKP

FMP

MRA

CRA

FMA

HAL

FAR

GAS

PAX

PWT

POM

BUG

TRK

PLOT PICTURE MAP(S) NO**

COMPUTE FISSION DENSITIES HO *

COMPUTE NU-BAR & AVG FISSION GROUP YES**

COMPUTE MATRIX K-EFF BY UNIT LOCATION HO * **

COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO * *

PRINT FIBS PROD MATRIX BY UNIT LOCATION NO * **

COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO * **

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER NO *4*

PRINT FIBS PROD MATRIX BY ARRAY NUMBER NO *4*

COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO ** *

PRINT FIB. ARD ABS. BY REGION NO ***

PRINT FAR BY GROUP NO ***

PRINT XSEC-ALBEDO CORRELATION TABLES NO**

PRINT WEIGHT AVERAGE ARRAY NO *4*

PRINT INPUT GEOMETRY NO 4**

PRINT DEBUG INFORMATION NO *4*

PRINT TRACKING INFORMATION NO ** *

PARAMETER INPUT COMPLETED

..... 0 lO'S WERE USED REARING THE PARAMTER DATA ....

*********** DATA READING COMPLETED**********

**÷**÷

**÷

**÷

**÷
**÷

**÷

UNIT
NUMBER

XSC 14

ALB 79

WTS 85

SKT 16

BIN 95

RBT S5

LIB 4

15

DATA SET NAME

W: \ Zj r\Lw \ Pulstar\KENOVA\Aych\lwtAych2lxl~r

M: \ scale43j\DATALIB\ FT7BFGSS

N: \ scale43\ DATALIB\FTBOF0G1

UNKNOWN

N : \Zj r \LwtL\Pu~l star \KENOVA\Aych\lwtAych2_xl~r

H: \IZj r\Lwt \Pul st ar \KENOVA\Aych\lwtAych2_xlr

H : \Ej r\LwI\ PulBstar \KENOVA\Aych\lwLAych2 xl x

H: \Zj r\LwL\Pul star \KENOVA\Aych\lwtAych2_xl r

UNKNOWN

UNKNOWN

VOLUME
NA•ME UNIT FUNCTION

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT HEIGHTS

HRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

S.... SO'S HERE USED PREPARING INPUT DATA ....

CROSS SECTIONS READ FROM THE AMPX WORKING LIBRARY ON UNIT 4

MIRING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.SE-S5
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MIXTURE =
NUCLIDE
1008016

08/12/9 4
1092235

08/12/94
1092239

08/12/94

MIXTURE =
NUCLI DE
2040302

08/12/9 4

MIXTURE
NUCLIDE
3001001

09/12/94
3008016

09/12/94

MIXTURE
NUCLIDE
4013027

09/12/94

MIXTURE =
NUCLIDE
5024304

08/12/ 94
9029009

08/12/ 94
0026304

08/12/9 4
0029304

08/12/9 4

MIXTURE =
NUCLIDE
6092000

08/12/9 4

MIXTURE =
NUCLIDE
7001001

09/12/94
7009018

08/12/ 94

MIXTURE =
NUCLIDE
9001001

09/12/94
9008016

09/12/9 4

MIXTURE =
NUCLIDE
9001001

09/12/9 4
9009016

08/12/9 4

MIXTURE =
NUCLI DE

10001001
09/12/94

10008018
08/12/94

MIXTURE =
NUCLIDE

11001001
08/12/9 4

11008018
08/12/9 4

11040392
08/12/9 4

11092231
08/12/ 94

11992238
08/12/94

1
ATOM-DENS.

4.6833200-02

1. 52378E-03

2.184225-02

DENSITY (G/CU)
NOT. FRAC.

1. 1992 0-01

5. 729682E-02

9.241940-01

= 19.380
IA ANT

8018 19.9904

92239 236.0441

92238 239.0919

2 DENSITY(G/UC) = 6.5600
ATOM-DENS. NOT. FRAU. ZA ART

4.33078E-02 1.00100E+00 40000 91.2198

3 DENOITY(G/UC) - 0.99817E-20
ATOM-DENS. NOT. FRAU. IA ANT

6.67692E-22 1.119270-01 1001 1.0077

3.33846E-22 8.88073E-01 8018 19.9904

4 DENSITY(O/CC) = 2.7020
ATOM-DENS. NOT. FRAU. IA ANT

8.03988E-02 1.00000E+00 13027 26.9818

5
ATOM-DENS.

1. 74 286E-02

1. 73633E-03

5. 93579E-02

7. 72070E-03

DENSITY (G/CU)
NOT. FRAC.

1. 90000E-01

1.999990-02

6.951000-01

9.50001E-02

= 7.9200
SA ANT

24000 51.9997

25055 54.9379

28000 95.8447

28000 58.8.872

6 DENSITY(O/UU( = 11.344
ATOM-DEMO. NOT. FRAU. IA ANT

3.29890E-02 1.100000+O0 82000 207.2100

NUCLIDE TITLE
OXYGEN-16 ENDF/B-IV MAT 1278

URANIUM-235 ENDF/B-IV MAT 1281

URANIUM-238 ENDF/B-TV MAT 1262

NUCLIDE TITLE
ZIRUALLOY ENDF/B-IV MAT 1284

NUCLIDE TITLE
NYDROGEN ENDF/B-IV MAT 1269/TNRMI002

DXYGEN-16 ENDF/B-IV MAT 1278

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

NOULIDE TITLE
CR 1191 WT 90-304 (1/KIT) P-3 293K SP=5+4 (42375)'

MOIGOIUESE-55 ENDF/S-IV MAT 1197

FE 1092 WT 0S-304 (1/EST) P-3 293K SP=5+I4 (42379)'

NI 1190 NT 00-304 (1/EST) P-3 293K IP=5+4 (42379)'

NUCLIDE TITLE
PS 1288 218NGP 042375 P-3 293K

NOULIDE TITLE
NYDROGEN ENDF/N-IV MAT 1269/TNRMLOO2

OXYGEN-16 ENDF/B-OV MAT 1276

NUCLIDE TITLE
NYDROGEN ENDF/B-IV MAT 1269/THRMI1002

OXYGEN-16 ENDF/B-IV MAT 1278

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THR141002

OXYGEN-I6 ENDF/B-IV MAT 1278

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THR041002

OXYGEN-16 ENDF/R-IV MAT 1278

NUCLIDE TITLE
NYDROGEN ENDF/B-IV MAT 1269/TNHR41002

OXYGEN-16 ENDF/B-IV MAT 1278

ZIRUALLOT ENDF/N-0V MAT 1284

URAINIUM-235 ENDP/N-IV MAT 1281

URANIUM-238 ENDF/B-IV MAT 1262

UPDATED

UPDATED

UPDATKD

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.
8. 67692E-22

3. 3384 6E-22

8
ATOM-DENS.

6.67692E-22

3.33848E-22

9
ATOM-DENS.

6.676920-02

3.33846E-02

10

ATOM-DENS.
8.878920-02

3.33846E-02

I1

ATOM-DENS.
4 .62310E-02

3.51247E-02

2.09810E-03

3.949650-04

5.609660-03

DENSITY(G/CU)
NOT. FRAU.

1.11927E-01

8.88073E-01

DENSITY (0/CU)
NOT. FRAU.

1.119270-01

8.880730-01

DENSITY (0/CU)
NOT. FRAU.

1.119270-01

8. 88 074E0-01

DENSITY (0/CU)
NOT. FRAU.

1.119270-01

8.88074E-01

DENSITY (0/CU)
NOT. FRAU.

2. 09120E-02

2. 5212 8E-01

8.58321E-02

4 .187330-02

5.99454E-Il

= 0.99817E-20
ZA ANT

1001 1.0077

8018 15.9904

=0.99817E-20
IA ANT

1001 1.0077

8016 15.9904

= 0.99817
OA ANT

1001 1.0077

8018 15.9904

= 0.99817
OA ANT

1001 1.0077

8018 15.9904

= 3.6991
ZA ANT

1001 1.0077

9016 15.9904

40000 91.2198

92235 230.0441

92238 238.0510

3001001
7001001
8001001
9001001

10001001
11001001
1008018
3008018
7009016
8008016
9008016

HYDROGEN
HYRDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
OXYGEN-16
OXYGEN-I 6
OXYGEN-1 6
OXYGEN-16
OXYGEN-16

ENDF/B-IV MAT 1269/TNRMI100O
ENDF/B-IV MAT 1269/THRMIO02
ENDP/B-IV MAT 1269/TNR341002
ENDF/9-IV MAT 1269/THRM41002
ENOF/B-IV MAT 1269/TNRM1002
ENOF/S-TV MAT 1269/THRMOOO2
KNIT/B-IV MAT 1276
ENDF/9-IV MAT 1276
ESIF/9-IV MAT 1276
ENDF/B-IV MAT 1276
ENDF/B-IV MAT 1276

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
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10008016 OXYGEN-16 ENDF/0-IV NAT 1270 UPDATED 08/12/94
11008010 OXYGEN-i6 ENDF/9-IV NAT 1270 UPDATED 08/12/94

4013027 AL-27 1193 218 OP 040375 (5) UPDATED 08/12/94
0024304 CR 1191 NT 1S-304 (1/EST) P-3 293K SP=5+4 (42375)' UPDATED 09/12/94
5025055 NANGANESE-55 ENDF/S-IV NAT 1197 UPDATED 09/12/94
5026304 FE 1152 WT 11-304 (1/EST) P-3 293E SP=5+4 (42375) ' UPDATED 08/12/94
5228104 NI 1150 NT 11-304 (1/KIT) P-3 253K SP=S+4 (42375) ' DPDATED 00/12/04
2040302 ZIRCALLOT ENDF/B-IV NAT 1204 UPDATED 58/12/94

11040302 ZIRCAILLOY ENDF/B-IV NAT 1294 UPDATED 08/12/94
0082000 PB 1299 218NGP 042375 P-3 293K UPDATED 09/12/94
1092230 URANIUN-235 ENDF/B-IV NAT 1261 UPDATED 08/12/04

11092235 URAN4IUN-235 EWDF/B-SV NAT 1201 UPDATED 09/12/94
1092238 URASNIUM4-238 ENDF/R-IV NAT 1262 UPDATED 59/12/94

11092238 URANIUN-238 ENDF/B-IV NAT 1202 UPDATED 09/12/94

KENO NESSAGE NUNBER K5-222 1 TRANSFERS FOR NIXTURE 11 NERE CORRECTED FOR BAD NONENTS.

WEND NESSAGE NUNWER KS-222 I TRANSFERS FOR NIXTURE 3 WERE CORRECTED FOR BAD NONENTS.

KENO NESSAGE NUNBER K5-222 1 TRANSFERS FOR NIXTURE 7 WERE CORRECTED FOR BAD NONENTS.

KENO NESSAGE NUMBSER E5-222 I TRANSFERS FOR NIXTUNE 8 WERE CORRECTED FOR WAD NONENTS.

KENO NESSAGE NUMNBER NS-222 1 TRANSFERS FOR NOXTURE 9 WERE CORRECTED FOR BAD NONENTS.

KEND NESSAGE NUMBER E5-222 1 TRANSFERS FOR NIXTURE 10 WERE CORRECTED FOR BAD NONENTS.

S.... ID'S WERE USED NIXING CROSS-SECTIONS ....

1-U CROSS SECTION ARRAT ID NUNBERS
1 2002 1452 27 19 1018

S.... ID'S WERE USED PREPANING THE CROSS SECTIONS ....

*** ~ ~ ** * *****ADDITIONAL INFORMATION**** *

* ** NUNBER OF ENERGY GROUPS 27 USE LATTICE GEONETRY

NO. OF FISSION SPECTRUN SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON RANK 29

ENTRIES/NEUTRON IN THE FISSION RANK 21

NUNBER OF NIXTURES USED 9

NUNBER OF SEAS ID'S USED 1

NUNBER OF DIFFERENTIAL ALSEDOS USED 1

TOTAL INPUT GEONETRY REGIONS 139

NUNBER OF GEONETRY REGIONS USED 139

LARGEST GEONETRT UNIT NUM4BER 330

LARGEST ANRAY NUIBER 34

GLOBAL ANRAY NUNBER

NUNBER OF UNITS IN THE GLOBAL X

NUMBER OF UNITS SN THE GLOBAL Y

UNUBER OF UNITS IN THE GLOBAL S

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUNBER OF NULES

MAXINUN HOLE NESTING LEVEL

USE NESTED ANRATS

NUNBER OF ANRAYS USED

NAXINUN ANRAT NESTING LEVEL

DIR.

DIR.

DIR.

YES

10

YES

14

W2

YES

+X BOUNDANT CONDITION

+0 BOUNDANT CONDITION

+Z BOUNDANY CONDITION

H20

H20

N20

-X BOUNDANY CONDITION

-Y BOUNDANY CONDITION

-Z BOUNDANY CONDITION

*• *** SPACE AND SUPERGROUP INFORNATION**** *

* 100000 WORDS IS THE TOTAL SPACE AVAILAB3LE.**

** 59243 WORDS WERE USED FOR NON-SUPERGROUP STORAGE. •**

** 41707 WORDS OF STORAGE ANE AVAILABLE FOR SUFERGROUPED DATA.**

÷* 99309 WORDS OF STORAGE ANE AVAILABLE FOR CONSTRUCTING TRW SUPERGROUPS. ***

** 41000 WORDS OF STORAGE ANE AVAILABLE TO EACH SUPEROROUP. *

* 1640 WORDS ANE NEEDED FOR THE LARGEST GROUP.**

0• 0120 WORDS OF STORAGE IS SUFFICIENT TO NUN TINS PROBLEN. ** *

÷ 70304 WONDS OF STORAGE WILL ALLOW THE PROBLEN TO RUN WITH ONE SUPERGROUP. **

* 70449 WORDS OF STORAGE WILL SE USED TO RUN THIS PROBLEN. ** 0
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** SUPER(
STARTING ENDING XSEC ALBEDO

GROUP GROUP GROUP LENGTH LENGTH I
11 27 3081 544

G.... JO'S HERE USED IN SUPERGROUPING ....

•* ARRAY UNITS IN UNITS IN UNITS IN NESTING **
** NURSER X DIR. Y DIR. S DIR. LEVEL *

1* 5 5 1 3 **

** 2 1 5 1 21 *

** 3 5 3 1 2 *

** 4 1 3 1 2 *

1* 0 1 I 8 1 *

** 12 1 5 1 2 *

** 13 1 3 1 2 *

*• 14 1 3 1 2 *

-* 22 1 5 1 2 **

** 23 1 3 1 2 **

** 24 1 3 1 2 *

-* 32 1 5 1 2 **

** 33 1 3 1 2 **

** 34 1 3 1 2 **

..... 0 ID'S HERE USED LOADING TSR DATA ....

'OTAL
LENGTH
18122

REGION

MEDIA BIAS GEOMETRY DESCRIPTION FOR TSOIE UNITS UTILIZED IN THIS PROBLEM
NUN ID

UNIT

PULSTAR FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CUSOID

1 1 RADIUS = 0.53720

9 1 RADIUS = 0.54990

2 1 RADIUS = 0.59690

3 1 +X = 0.77090

+0 = 63.681 -Z1 2.6670

+Z = 63.881 -Z1 2.6670

+Z- = 66.548 -Z1 0.00000

-X =-0.77591 +Y = 0.66680

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT N 0.00000

CENTERLINE IS AT X = 0.00000

-Y =--.66680 +Z 0 6.540

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = 0.00000

0
... UNIT 5

DIVIDER CENTER STACE

1 CUBOID 5 1 +X = 4.2926 -X = -4.2026 +Y = 0.71120

UNIT 6

DIVIDER OUTSIDE STAIR

1 CUSOID 5 1 +X - 4.2926 -X = -4.2026 +Y = 0.60960

-Y = 0.00000 +Z = 110.49 -Z = 0.00000

-Y =0.00000 +Z = 110.49 -Z1 0.00000

UNIT 10

HOMOGENIZED PULSTAR FUEL - TOP OPENING

1 CUBOID 11 1 +X = 4.1910

2 CUBO51) 3 1 +X = 4.2926

NOMOGENIZED PULITAR FOIL - BOTTOM OPENING

1 CUBOID 11 1 +oX = 4.1910

2 CUBOID 3 1 +X = 4.2926

HOMOGENIZlED PULSTAR FUEL - SUTTON ROUST

1 CUSOIP 11 1 +X = 4.1010

2 CUBOID 3 1 +N = 4.2926

-N = -4.1910 +Y = 4.1910

-N - -4 2026 +1 = 4.2926

-Y = -4.1910 +Z = 76.200 -l = 0.00000

-Y =-4.2926 +Z = 110.49 -Z = 0.00000

UNIT 1I

-X = -4.1910 +Y = 4.1910

-X = -4.2926 +Y = 4.2926

-Y = -4.1910 +Zl = 76.200 -z = 0.00000

-Y = -4.2926 +Z = 110.49 -Z = 0.00000

UNIT 12

-X - -4.191I +Y = 4.1910

-X = -4.2526 +Y - 4.2926

-y = -4.1910 4-Z = 76.200 -Z = 0.0O001

-Y = -4.2926 +0 = 110.49 -z = 0.00000
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MEDIA BIAS
HUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

. .. UNIT 13 . . .

HOMOGENIZED PULITAR FUEL - TOP RIGHT

1 CUBOID 11 1 ±X = 4.1910 -X = -4.1910 +Y =4.1910 -Y = -4.1910 ±0 = 76.200

1 CUBOID 3 1 +X = 4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2926 +0 = 110.49

... UNIT 14

-Z = 0.00000

-Z = O.OOO000

HOMOGENIZED PULSTAR FUEL - BOTTOM LEFT

1 CUBOID 11 1 +X = 4.1910 -X = -4.1910 +Y - 4.1910 -Y = -4.1910 +Z = 76.200 -Z - 0.00000

1 CUBOID 3 1 +X = 4.2926 -X = -4.2926 +Y = 4.2926 -Y =-4.2926 +0 = 110.49 -S = 0.00000

UNIT 15

HOMOGENIZED PULSTAR FUEL - TOP LEFT

1 CUBOID 11 1 +X - 4.1910 -X = -4.1910 +Y - 4.1910 -Y = -4.1910 +Z = 76.200 -Z= 0.00000

2 CUBOID 3 1 +X = 4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2926 ±Z - 110.49 -S = 0.00000

UNIT 16

HOMOGENIZED PULSTAR FUEL - CENTER OPENING

1 CUBOID

2 CUBOID

11 1 +X = 4.1910 -E - -4.1910 +Y = 4.1910 -Y - -4.1910 +Z = 76.200 -Z = 0.00000

3 1 +X = 4.2926 -X = -4.3926 +1 - 4.2926 -Y = -4.2926 +0 - 110.49 -Z = 0.00000

UNIT 20 EXTERNAL. TO LATTICE 2

CENTER COLUMN OF THREE OPENINGS

1 ARRAY NUMBER 2

2 CUBOID 50

+X - 4.2926 -S - -4.2026 +Y = 13.069 -Y - -13.099 +Z = 110.49 -Z = 0.00000

+X= 6.0039 -R = -1.0039 +Y = 14.300 -Y - -14.300 +Z = 110.49 -Z = 0.00000

... UNIT 21 EXTERNAL TO LATTICE 4

LEFT OUTSIDE COLUMN OF THO OPENINGS

1 ARRAY NUMBER 4 +X = 4.2920 -I - -4.1016 +Y - 0.9900 -Y -6.89000 +Z - 110.49 -Z = 0.00000

2 CUBOID 5 1 +X = 4.2926 -X - -4.5974 +Y = 9.1948 -Y - -9.1946 +0 = 110.49 -Z - 0.00000

MEDIA BIAS GEOMETRY IESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM IDREGION

UNIT 22 EXTERNAL TO LATTICE 3

RIGHT OUTSIDE COLUMN OF THO OPENINGS

1 ARRAY NUMBER 3

2 CUBOID 50

+X = 4.2926 -X = -4.2926 +Y = 8.9900 -Y =-8.8600 +0 = 110.49

+X- 4.5974 -X - -4.2926 +Y = 9.1949 -Y = -9.1949 +0 = 110.49

-Z - 0.00000

-S - O.0O000

. .. UNIT 30 . . .

MTR 7-ASSY BASKEST

1 CYLINDER 3 1 RADIUS = 17.000 +0 = 110.49 -l = 0.00000 CENTERLINE IS AT X = 0.00000

HOLE UNUMER 1 AT X = 0.00000 Y = 0.00000 0 - 0.00000 00 UNIT NUMBER 20

BOLE NUMBER 2 AT X - -0.2974 Y - 0.00000 0 = 0.00000 IS UNIT NUMBER 21

HOLE NUMBER 3 AT X - 9.2971 1 - 0.00000 1 = 0.00000 IS UNIT NUMBER 22

2 CYLINDER 5 1 RADIUS = 18.991 +0 = 110.49 -Z =-1.2700 CENTERLINE IS AT X - 0.00000

3 CYLINDER 6 1 RADIUS - 33.406 +1 110.49 -Z = -1.2700 CENTERLINE IS AT X = 0.00000

4 CYLINDER 5 1 RADIUS = 16.044 +Z 110.49 -1 = -1.2700 CENTERLINE IS AT X - 0.00000

5 CYLINDER 7 1 RADIUS - 49.244 +0 = 110.49 -Z = -1.2700 CENTERLINE IS AT X - 0.00000

6 CYLINDER 5 1 RADIUS - 49.004 -Z = 110,49 -Z = -1.2700 CENTERLINE IS AT X - 0.00000

7 CUBOID 8 1 -+X - 49.054 -X = -49.954 +Y = 49.854 -Y = -49.954 +Z0 110.49

Y - 0.0000O

Y = 0.00000

Y =0.00000

Y - 0.00000

Y - 0.00000

Y = 0.00000

-Z = -1.27000
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UNIT 40 -

SIMPLIFIED LID STRUCTURE NAC-LWT

1 CYLINDER 5 1 RADIUS

2 CYLINDER 0 1 RADIUS

3 CUBOID 8 1 +X

38. 519

49. 854

49.854

+1

+Z

-X

13.6877

13.6077

-49. 854

-Z = -14.135

-Z = -14.135

+Y = 49.854

CENTERLINE IS AT K

CENTERLINE IS AT X

-Y = -49.854 +Z

- 0.00000

= 0.00000

= 11.677

y = 0.00000

y. = 0.00O000

-Z -14.135

MEDIA BIAS
NU14 SD

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN TNIS PROBLEM
REGION

UNIT 41

SIMPLIFIED CASK

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CUBOID

SOTTOMO STRUCTURE HAC-LNT

0 1 RADIUS = 26.353

5 1 RADIUS = 38.619

8 1 RADIUS = 49.854

8 1 +X = 49.854

+Z

+Z

+1

-X

3.0100 -Z - -3.8100

13.380 -Z = -12.700

13.380 -Z = -12.700

-49.854 +Y = 49.854

UNIT 42 ..

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -49.854

S

X

X

+Z

X

+Z

THIN TUP AND BOTTOM SMELL CF NEUTRON SNIELD

1 CYLINDER 5 1 RADIUS = 49.854

2 CUBOID 8 1 +X =49.854

- SUBTRACTED FROM LID MODEL

+Z = 0.81000 -1 = 0.00000 CENTERLINE IS AT

-X = -49.854 +Y = 49.804 -Y = -49.854

-- UNIT 70 EXTEBRNAL TO LATTICE 10

5. 00000

0.00000

0.00000

13.360

0.00000

0.01000

502.13

Y

5.

Y

-Z

5.

-Z

0.00000

0.00000

0. 00000

-12.700

0.00000

0.00000

STAIR CF 4 BASKETS IN CASK HITS LID A-ND BOTTOM

1 ARRAY NUMBER 10 +X = 49.854 -X = -49.804 +Y =49.854 -Y - -49.854

UNIT 80 ...

-Z - 0.00000

3 CASKS IN TRIANGULAR PITCH

1 CUBOID 8 1

MOLE NUMBER

MOLE NUMBER

ROLE NUMBER

13

14

15

ATX

AT X

AT X

101.00 -X = -101.00 +Y = 101.00

0.00000 1 = 50.000 1 = 0.00000

-50.000 Y = -50.000 1 - 0.00000

00.000 Y =-50.000 Z - 0.00000

... UNIT 110 EXTERNAL TO LATTICE

-Y = -101.00

IS CHIT NUMBER

SO UNIT NUMBER

IS UNIT NUMBER

+Z =

70

71

70

502.20 -Z = 0.00000

PULSTAR ASSEMBLY - TOP OPENING

1 ARRAY NUMBER 1

2 CUBOID 2 1

3 1U000D 3 1

X=3.8545 -X = -3.0545 +Y - 3.3342 -Y =-3.3338

X= 4.0009 -X = -4.0089 +Y = 3.4882 -Y - -3.4862

- 4.2928 -E -4.2928 +Y = 4.2926 -Y - -4.2926

GEOMETRY DESCRIPTION FOR TMOSE UNITS UTILIZED IN TRIO PROBLEM

+Z

+Z

+Z

110.49

110.49

110.49

-E 43.942

43. 942

0.00000

MEDIA BIAS
NUN IDREGION

UNIT 111 EXTERNAL TO LATTICE 1

PULOTAR ASSEMBLY

1 ARRAY NUMBER

2 CUBOSD

3 CUBOID

- BOTTOM OPENING

1 +

2 1 +X

3 1 +X

3. 8545

4.0069

4.2926

-X = -3.8545 +Y = 3.3342

-X - -4.0089 +Y = 3.4862

-X - -4.3928 ±Y - 4.2925

-y

-y =

-y -

-3.3338

-3.4 8862

-4.2926

+Z

+Z

+0

110.49

110.48

110.49

-Z

-Z

-Z

43.942

43.842

0.00000

UNIT 112 EXTKRNAL TO LATTICE 1

PULSTAR ASSEMBLY - BOTTOM RIGHT

1 ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

PULSTAR ASSEMBLY - TOP RIGRT

NAC International

3. 8545

4 .0088

4.2926

-X

-X

-X

-3.8945

-4.0069

-4.2926

+Y 3.3342

3. 4882

4.2920

-y =

_y -

-1.3338

-3. 486 2

-4.2926

+Z

+Z

110.49

110.49

110.49

-Z

-Z

-Z

43.942

43.942

0.100000

UNIT 113 EXTERNAL TO LATTICE
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1 ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

PULSTAR ASSEMBLY - BOTTOM LEFT

1 ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

+X=3.8545 -X =-3.8545 +Y =3.3342 -Y = -3.3339

+X= 4.0B69 -X = -4.1B69 +Y = 3.4862 -Y -3.4862

+X- = 4.2926 -X = -4.2926 +Y = 4.2926 -Y =-4.2926

UNIT 114 EXTERNAL TO LATTICE 1

+Z = 110.49

+Z = 110.49

+Z = 110.49

+Z = 110.49

+Z = 119.49

+Z = 110.49

-Z = 43.942

-Z 43.942

-Z= 0.00000

-Z = 43.942

-Z = 43.942

-Z - 0.009000

+X= 3.8549

+X= 4.9069

-X 4.2936

-X = -3.8545 +y = 3.3342 -Y = -3.3338

-X = -4.0069 +Y = 3.4862 -Y = -3.4962

-X = -4.2926 tY =4.2926 -Y = -4.2926

UNIT 115 EXTERNAL TO LATTICE 1

PULSTAR ASSEMBLY - TOP LEFT

1 AR•RAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

+X= 3.6545 -X = -3.9545 +Y = 3.3342 -Y =-3.3336

+X =4.0069 -X = -4.0069 +Y = 3.4962 -Y = -3.4662

+X= 4.2926 -X =-4.2926 +Y =4.2926 -Y =-4.2926

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+2 = 110.49

+Z = 110.49

+Z = 110.49

-Z = 43.942

-Z - 43.942

-Z = 0.00000

MEDIA BIAS
NUM IDREGION

UNIT 116 EXTERNAL TO LATTICE 1

PULSTAR ASSEMBLY - CENTER OPENING

1 AR•RAy NUMBER 1 +X = 3.8545 -X = -3.6545 +Y =3.3342 -Y - -3.3338

2 CUBOID 2 1 +E = 4.0069 -X -4.0069 +T 3.4962 -Y = -3.4962

3 CUBOID 3 1 +X =4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2926

UNIT 120 EXTERNAL TO LATTICE 12 ...

CENTER COLUMN OF THREE OPENINGS

1 ARRAY N4UIBER 12 +N = 4.2926 -X = -4.2926 +Y =13.569 -Y = -13.5899

2 CUBOID 5 1 +X = 5.0039 -X = -5.0039 +Y 14.300 -Y = -14.309

UNIT 121 EXTERNAL TO LATTICE 14 ...

LEFT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER 14 +X = 4.2926 -X = -4.2926 +Y = 9.9900 -Y = -9.6900

2 CUBOID 5 1 +X = 4.2926 -X =-4.5974 +Y.= 9.1946 -Y = -9.1949

UNIT 122 EXTERNAL TO LATTICE 13 ...

RIONT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER 13 +X - 4.2926 -X = -4.2926 +Y = 6.9900 -Y = -9.9900

2 CUBOSD 5 1 +X = 4.5974 -X = -4.2926 +Y = 9.1949 -Y = -9.1948

+Z = 119.49

+Z = 110.49

+Z = 110.49

-Z = 43.942

-Z =43.942

-Z 0.00000

+Z = 110.49 -Z = 0.00000

+2 = 110.49 -Z = 0.00000

+Z = 110.49 -l = 0.00000

+2 = 110.49 -Z = 0.00000

+Z = 010.49 -Z = 9.00000

+2 = 110.49 -I 0.00000

MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

... UNIT 130 ...

MTR 7-AllY BASKET

1 CYLINDER

HOLE NUMBER

OGLE NUI4BER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

3 1 RADIUS = 17.050 +2 = 110.49 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

4 AY X = 1.100000 Y =0.00000 2 0.00000 IS UNIT NUMBER 120

5 AT X - -9.2974 Y = 0.00000 2 = 0.00000 IS UNIT NUMBER 121

6 AT N = 9.2974 Y = 0.00000 2 = 0.00000 00 UNIT NUMBER 122

5 1 RADIUS = 19.691 +2 = 110.49 -Z1 -1.2700 CENTERLINE IS AT X = 0.00000

6 1 RADIUS = 33.456 +0 = 110.49 -Z1 -1.2700 CYNTERLINE IS AT X = 0.00000

5 3 RADIUS = 36.544 +1 - 110.49 -Z = -1.2700 CENTERLINE IS AT X = 0.00000

7 1 RADIUS = 49.244 +0 - 110.49 -Zl -1.2700 CENTERLINE IS AT X = 0.00000

5 1 RADIUS =49.654 +2 = 110.49 -Z -1.2700 CENTERLINE IS AT X = 0.00000

Y =0.00000

Y - 0.100000

Y0 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000
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7 CUBOID 8 1 +X = 49.854 -X = -49.854 I-Y = 49.854 -Y = -49.854 +Z = 110.49 -Z = -1.2700
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... UNIT 210 EXTERNAL TO LATTICE 1 ...

1 ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

+X= 3.8545 -X = -3.8545 +Y = 3.3342 -Y =-3.3338 +0 = 66.548 -Z= 0.00000

+X= 4.0069 -X - -4.0069 +Y = 3.4862 -Y - -3.4862 +Z = 66.548 -Z - 0.00000

+X= 4.2926 -X = -4.2926 +y = 4.2926 -Y = -4.2926 +0 = 110.49 -Z - 5.900000

... UNIT 201 EXTERNAL TO LATTICE 1 ..

PULOTAR ASSEMBLY - BOTTOM OPENING

1 ARRAY NUMBER 1 +X = 3.8545 -X = -3.8045 +Y = 3.3342 -Y - -3.3338 +Z = 66.548 -I = 0.00000

2 1UBO00 2 1 +X - 4.0069 -X = -4.0069 +Y = 3.4862 -Y = -3.4862 +0 = 66.548 -l = 5.00000

3 CUBOID 3 1 +0 - 4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2926 +0 = 110.49 -Z = 0.00000

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
HUM 2DREGION

PUISTAR ASSEMBLY - BOTTOM RIGHT

1 ARRAY NUMBER 1

... UNIT 212 EXTERNAL TO LATTICE 1 ...

+X = 3.8945 -X = -3.8540 +Y = 3.3342 -Y -3.3338 +0 - 66.548 -z = 0.00000

+X=4.0068 -X = -4.0069 +Y = 3.4862 -Y - -3.4862 ±0 66.548 -z = 0.00000

+X = 4.2926 -X = -4.2926 +Y - 4.2926 -Y =-4.2926 +Z0 110.49 -Z - 0.00000

2 CUBOID

3 CUB01D

2 1

3 1

... UNIT 213 EXTERNAL TO LATTICE 1 ...

PULSTAR ASSEMBLY - TOP RIGHT

1 ARRAY NUMBER 1

2 CUBOSD 2 1

3 CUBOID 3 1

PULSTAR ASSEMBLY - BOTTOM LEFT

1 ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

PULSTAR ASOEMBLY - TOP LEFT

1 ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

-X 3.8545 -X - -3.8545 +Y = 3.3342 -Y = -3.3338 +Z = 66.548 -Z = 0.00000

+X = 4.0069 -X = -4.0069 +Y = 3.4862 -Y = -3.4862 +0 = 66.548 -Z - 0.00000

+X= 4.2920 -X =-4.2926 +YT = 4.2926 -Y = -4.2926 +0 = 110.49 -Z = 0.00000

... UNIT 204 EXTERNAL TO LATTOCE 1 ...

+X - 3.8545 -X - -3.8545 +Y - 3.3342 -Y =-3.3339 +0 = 66.048 -Z = 0.0O0000

+X - 4.0069 -X = -4.0069 +Y = 3.4862 -Y - -3.4862 +Z - 60.548 -z - 0.00000

+X = 4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2826 +0 = 110.48 -z = 0.00000

-- UNIT 215 EXTERNAL TO LATTICE 1 ...

+X 3.8545 -X = -3.9045 +Y = 3.3342 -Y = -3.3338 +Z - 66.548 -Z - 0.00000

+5 = 4.0069 -X -4.0069 +Y - 2.4862 -Y = -3.4962 +0 = 66.548 -0 = 0.00000

+X = 4.2928 -X = -4.2926 +Y = 4.2926 -Y = -4.2926 +0 = 110.49 -z = 0.00009

... UNIT 216 EXTERNAL TO LATTICE 1 ...

PULSYAR ASSEMBLY - CENTER OPENING

1 ARRAY NUMBER 1 +X = 3.8545 -X = -3.8545 +Y - 3.3342 -Y = -3.3138 +Z- = 66.548 -z = 0.00000

2 CUBOID 2 1 +5 = 4.0069 -X = -4.0069 +Y = 3.4862 -Y = -3.4862 +0 = 66.548 -Z = 0.00000

3 CUBOID 3 1 +5 = 4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2926 +0 = 110.49 -Z - 0.00000

0
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REGION

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUMl ID

UNIT 220 EXTERNAL TO LATTICE 22

CENTER COLUMN OF THREE OPENINGS

1 ARRAY UNUBER 22 +X =

2 CUBOID 5 1 +X =

LEFT OUTSIDE COLUMN OF THO OPENINGS

1 ARRAY NUMBER 24 +X =

2 CUBOID 5 1 +X =

4.2926

5.0038

-X

-X

-4.2926 +Y = 13.589

-5.0039 +Y = 14.300

-Y = -13.569 +Z = 110.49 -Z = 0.00000

-Y = -14.300 +0 = l10.49 -Z = 0.00000

... UNIT 221 EXTERNAL TO LATTICE 24

4.2926

4.2926

-X = -4.2926 +Y

-X = -4.5974 +Y

8.9900

9.1948

-Y = -8.8900 +Z

-Y = -9.1946 +Z

110.49

110.49

-Z = 0.00000

-Z = 0.00000

UNIT 222 EXTERNAL TO LATTICE 23

RIGHT OUTSIDE COLUMN OF THO OPENINGS

1 ARRAY NUMOBER 23 +X = 4.2926

2 CUBOID 5 1 +X - 4.5974

-X =-4.2926 +Y 9 .9900 -Y = -8.8900 +Z

-X - -4.2926 +Y = 9.1948 -Y = -9.1949 +1

110.49 -0 = 0.00000

110.49 -0 - 0.090000

UNIT 210 ...

MTR 7-ASSY BARNET

1 CYLINDER

HOLE NUMIBER

HOLE NIUMBER

HOLE NUMOBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

S CYLINDER

6 CYLINDER

7 CUBOID

3

7

S

6

7

5

1 RADIUS = 17.050

AT X =0.00000

AT X - -9.2974

AT X = 9.2974

1 RADIUS = 18.991

+Z = 110.49

Y = 0.01000

Y = 0.00000

Y = 0.00000

+Z = 110.49

+0 = 110.49

+0 110.49

+1 = 110.49

+0 = 110.49

-X =-49.654

-0 = 0.00000

O = 0.00000

Z = 0.900000

O - 0.00000

-Z - -1.2700

-Z = -1.2700

-0 = -1.2700

-Z = -1.2700

-Z = -1.2700

+Y - 49.854

CENTERLINE IS AT

IS UNIT NUMIBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-T = -49.954

X = 0.090000

220

221

222

X = 0.00000

X = 0.00000

X = 0.00000

X =0.00000

X = 0.00000

+0 = 110.49

Y = 0.00000

1

1

1

1

1

RADIUS =

RADIUS=

RADIUS =

RADIUS=

33.496

36.544

49. 244

49.8654

49.854

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00O000

-Z =-1.2700

0
MEDIA BIAS

RUM ID
GEOMYTRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

REGION

HOMOGENIZED PULSTAR

1 CUBOID

2 CUBOID

HOMOGENI ZED PULSTAR

1 CUBOID

2 CUBOID

HOMOGENI ZED PULSTAR

1 CUBOID

2 CUBOOD

HOMOGENIZlED PULSTAR

S CUBOID

2 CUBOID

FUEL - TOP OPENING

11 1 tX = 4.1910

3 1 +X = 4.2926

FUEL - BOTTOM OPENING

11 1 +X = 4.1910

3 1 +X = 4.2926

FUEL - BOTTOM RIGHT

11 1 +X = 4.1910

3 1 +X = 4.2926

UNIT 310 ...

-X = -4.1910 +Y = 4.1910

-X =-4.2920 +Y - 4.2926

-Y =-4.1910 +0 = 110.49 -Z - 34.290

-Y = -4.2920 +0 = 110.49 -0 - 0.00000

UNIT 311 ...

-X = -4.1910 +Y = 4.1910 -Y = -4.1910 +0 = 110.49 -0 = 34.290

-X =-4.2926 +Y = 4.2926 -T -4.2926 +0 = 110.49 -Z = 0.00000

UNIT 312 ...

-N = -4.1910 +Y

-X = -4.2926 +Y

4.1910

4.2926

-y

-y

-4.1910 +Z

-4.2926 +1

110. 49

110.49

-Z = 34.290

-Z - 0.00000

UNIT 313 ...

FUEL - TOP RIGHT

11 1 +X - 4.1910 -X =-4.1910 +Y = 4.1910

3 1 +XS = 4.2926 -X = -4.2920 +Y - 4.2920

-Y = -4.1910 +0 = 110.49

-Y =-4.3926 +Z = 210.49

-0 = 34.290

-Z = 0.00000
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. .. UNIT 314 --

HOMOGENIZED PULOTAR FUEL - BOTTOM LEFT

1 CUHOID 11 1 +X =4.1910

2 CUBOID 3 3 TX = 4.2926

HOMOGENIZED PULOTAR FUEL - TOP LEFT

1 CUBOID 11 1 +X = 4.1910

2 CUBOID 3 1 +X = 4.2926

-X = -4.1910 +Y = 4.1910

-X = -4.2926 +Y = 4.2920

... UNIT 315

-y

-y

-4.1910 +Z = 110.49

-4.2926 +Z = 110.49

-Z = 34.290

-Z = O.00O000

-X = -4.1910 TY = 4.1910 -Y = -4.1910 +Z = 110.49 -Z = 34.290

-X = -4.2926 TY = 4.2926 -Y - -4.2926 +Z =110.49 -Z - 0.00000

MEDIA BIAS
MUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 316

HOMOGENIZED PULSTAR FUEL - CENTER OPENING

1 CUBOID 11 1 +X = 4.1910

2 CUBOID 3 1 +X = 4.2926

-X = -4.1910 TY

-X = -4.2926 TY

4.-1910

4.2926

-y

-y

-4.1910 TO

-4.2926 TI

110.49

110.49

-Z

-Z

34.290

0.00000

... UNIT 320 EXTERNAL TO LATTICE 32

CENTER COLUMN OF THREE OPENINGS

1 ARRAY NUO4ER 32 +

2 CUBOID 5 1 +X -

LEFT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUrMBER 34 TX =

2 CUBOID 5 1 TX

4.2926

0. 0039

-X = -4.2926 +Y

-X = -5.0038 +Y

13.599

14.300

-y

-y

-13.5899

-14 .300

100.49

110.49

-Z

-Z

O.00000

0.900000

... UNIT 321 EXTERNAL TO LATTICE 34

4.2926

4.2926

-X = -4.2920 +Y = 9.9900 -Y - -9.8900 +0 = 110.49 -0 - 0.00000

-X = -4.0974 +Y - 9.1949 -Y = -9.1949 TO - 110.46 -Z = 0.00000

UNIT 322 EXTERNAL TO LATTICE 33

RIGHT OUTSIDE COLUMN OF THO OPENINGS

1 ARRAY NUMBER 33 TX - 4.2926

2 100000 0 1 +R - 4.5974

-X = -4.2926 TY - 8.8900

-X = -4.2926 +Y = 9.1949

-y

-y

-8.0900

-9. 1940

TO - 110.49

+0 = 110.49

-O

-l

0.00000

0.00O000

REGION

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILTOED IN TBIS PROBLEM
NUM 00

... UNIT 330

MTR 7-ASSY BASKET

1 CYLINDER

HOLE NUMBER

HOLE NUAMBE R

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOI D

I LAYER 1, X COO

11I1 11

11111

1110 i1

NAC Intern•

10

12

6

8

1 RADIUS =

AT X =

AT XN

AT N

1 RADIOS =

1 RADIUS =

1 RADIUS =

1 RADIUS =

0 RADIUS =

17.0500

9.00000

-9.2974

9.2974

19.891

33. 496

36.544

49. 244

49.8954

y0 =

y0 =

yI =

110.49

0.00000

0. 00002

0.000900

119.49

110.49

119.49

119.49

110.49

-Z

Z

-Z

-Z

-Z

-O

= 0.00000

=0.00000

- 0.00000

= 0.0O0090

= -1.2700

= -1.2700

=-1.2700

= -1.2100

= -1.2100

CENTERLINE IS AT

IS UNOT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE 00 AT

CENTERLINE 01 AT

CENTERLINE IS AT

X = 0.00000

320

321

322

X - 0.900000

X 0 .00000

X - 0.00O000

X = 0.00000

X - 0.00000

Y = 0.00000

Y

Y

Y

Y

Y

0. 00000

0.00000

0.OO000

0.OO0000

0.O00900

+X - 49.954 -X = -49.904 +Y = 49.994 -Y = -49.854 +Z = 110.49 -l = -1.2700

UNIT ORIENTATION DESCRIPTION FOR ARRAY 1

LUMN 1 TO 5 LEFT TO RIGHT Y RON 1 TO 0 BOTTOM TO TOP
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11111

11111
UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

I LAYER 1, X COLUMN 1 TO 1 LEFT TO STINHT I RON 1 TO S BOTTOM TO TOP

10

S

16

5

11

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

1 LASER 1, X COLUMN 1 TO 1 LEFT TO RIGNT I RON 1 TO 3 SUTTON TO TOP

13

B

12

UNIT ORIENTATION DESCRIPTION FOR ARRAY 4

Z LAYER 1, X COLUMN 1 TO 1 LEFT TO 52GHT Y RON 1 TO 3 BUTTON TO TOP

15

6

14

I LAYER

41
Z LATER

42
I LAYER

330
I LAYER

210
I LAYER

130
Z LAYER

30
I LAYER

42
S LATER

40

Z LAYER

110

1,

2,

3,

4,

5,

6,

7,

6,

N COLUMN 1

X COLUMN 1

N COLUMN 1

N COLUMN 1

SCDLUM 1

N COLUMN 1

N COLUMN 1

I COLUMN 1

UNIT ORIENTATION DESCRIPTION FUR ARRAY

TO 1 LEFTTO RIGHT I RON l TD 1

TO 1 LEFT TOURIGNT IRON 1iTO 1

TO 1 LEFTTO RIGHT IRBON 1 TO 1

TO 1iLEFTTO RIGHT I RON 1TO 1

TO 1 LEFTTO RIGHT IRBON 1 TO 1

TO 1 LEFT TO RIGT IRBON 1 TO 1

TO 1 LEFTYTO RIGHT IRBON I TO 1

TO 1iLEFTTO RIGHT IRBON 10 1O

10

BUTTON TO TOP

BUTTON TO TOP

BOTTOM TO TOP

BUTTON TO TOP

SUTTON TI TOP

BUTTON TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

116

5

iii

UNIT ORIENTATION DESCRIPTIOR FUR ARRAY 12

1, N COLUMN 1 TO 1 LEFT TO RIGNT I RUN 1 TO S BUTTON TO TOP

UNIT ORIENTATION DESCRIPTION FUR ARRAY 13

1, X COLUMN 1 TO 1 LEFT TO RIGBT I RUN 1 TO 3 BUTTON TO TOPS LAYER

113

112

UNIT ORIENTATION DESCRIPTION FUR ARR•AY 14

S LAYER 1, N COLUMN 1 TO 1 LEFT TO RIGHT I ROW 1 TO 3 BOTTOM TO TOP
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114

1 LAYER

210

S

216

211

1 LAYER

213

UNIT ORIENTATION DESCRIPTION FOR AR•RAY 22

1, X COLUMN 1 TO 1 LEFT TO RIGNT Y RON 1 TO 5 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR AhRRAY 23

1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 24

I, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

212

I LAYER

215

214

Z LAYER

310

UNIT ORIENTATION DESCRIPTION FOR AR{RAY 32

1, N COLUMN 1 TO 1 LEFT TO RIGHT Y RON S TO 5 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 23

1, X COLUMN 1 TO 1 LEFT TO RIGNT Y ROW 1 TO 3 BUTTON TO TOP

316

311

1 LATER

313

312

Z LAYER 1, N COLUMN S

311

UNIT ORIENTATION DESCRIPTION FOR ARRAY 34

TO 1 LEFT TO RIGHT Y ROE S TO 3 BOTTOM TO TOP

314

VOLUMES FOR THOSE UNITS UTILIZED IN
GEOMETRY

UNIT REGION REGION VOLUME

1 1 1 5.549741+01 CM**3
2 2 2.60556E+00 CM**3

3 3 1.63356E+01 CM**3
4 4 6.23440E+01 C1**3

65 6.746291+02 CM**3

6 16 5.762541+02 CM**3

10 1 7 5.25365E+13 CM--I
2 6 2.79009E+03 CM4*3

1i 1 9 5.353651+03 CM**3
2 15 2.79009E+03 CM*

t
2

12 1 1I 5.353651+03 CM"*3
2 12 2.76009E+03 CM*'3

12 1 13 5.35365E+03 CM**3
2 14 2.79669E+03 CM+*3

14 1 15 5.35365E+032 CM**3

THIS PROBLEM
CUMULATIVE

VOLUME

5.54974E+01 CM**3
.5.1525E+01 CM"*3
7.446621-01 CM"23

l.36832E+Sl CM*÷3

6.74629E+02 CM**3

5.762541+62 CM**3

5.35365E+03 CM*3
6.142746+63 CM'*3

5.35365E+03 CM÷3
8.14374E+53 CM**3

5.35365E+03 CM**3
6.143741+03 CM'÷3

5.21365E+03 CM**3
6.14374E+03 CM*'3

5.35365E+032 CM'*3
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2 16 2.79009E+03 CM**3

15 1 17 5.35365E+03 004**3
2 18 2.79509E+53 CM4**3

16 I 19 5.35365E+03 CM*~*3
2 20 2.79009E+53 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

20 1 21 l.57805E+54 CM**3
2 22 S.84413E+53 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

21 1 23 1.68657E+r04 Q4**3

2 24 1.19757E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

22 1 25 1.686576+04 CM**3
2 26 1.197576+03 CM**3

30 1 27 3.315596+04 CM**3
2 28 2.439556+04 CM4**3
3 29 2.68637E+05 CM**3
4 30 7.495516+04 CM**3

5 31 3.825346+05 CM**3
6 32 2.121036+04 CM**3
7 33 2.384396+05 CM**3

40 1 129 1.165366+05 C54**3
2 130 1.006386+05 CM4**3
3 131 5.933816+04 CM**3

41 1 132 1.662456+04 CM4**3
2 133 9.315796+04 Q4**3
3 134 9.36980E+04 CM4**3

4 135 5.559896+04 CM**3

42 1 136 4.702976+03 CM**3

2 137 1.301436+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

70 1 136 4.992026+06 O50**3

80 1 139 5.51570E+16 OM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

110 1 34 3.420016+03 CM**3
2 35 2.975906+02 CM**3
3 36 4.425346+03 C4**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

iii 1 37 3.420816+03 CM**3
2 38 2.975906+02 CM**3
3 39 4.425346+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

112 1 40 3.420816+03 CM*•3

2 41 2.975906+02 CM**3
3 42 4.425346+13 CM**3

SURROUNDING GEOMETRY VOLUM4ES - GEOMETRY REGION

113 1 43 3.420816+03 CM**3
2 44 2.975906+02 CM**3
3 45 4.425346+03 C04**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

114 1 46 3.420816+03 CM**3
2 47 2.975906+02 CM**3
3 46 4.425346+03 Q4M**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

115 1 49 3.42081E+G3 CM**3
2 50 2.97590E+02 CM**3
3 81 4.42534E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

116 1 52 3.420816+03 CM**3
2 53 2.975906+02 CM**3
3 54 4.425346+03 CM*'3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

120 1 55 2.5780016+04 CM÷*3
2 56 5.044136+03 CM**3

8.143746+03 CM**3

5.353656+03 CM**3
8.143746+03 OM4**3

5.353656+03 CM4**3
8.143746+03 CM**3

21 IS AN ARRAY pLACEMENT BOUNDARY REGION

2.578056+04 CM**3
3.162466+04 CM**3

23 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.68657E+04 CM**3
1.80633E+04 CM**3

25 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.68657E+04 CM**3
1.80633E+04 CM**3

1.008076+08 CM**3
1.253036+05 CM**3
3.93940E+S5 CM**3
4.688956+05 CM**3
8.51428E+05 CM**3
8.726386+05 CM**3
1.111086+06 GM**3

1.16526E+05 CM**3
2.171656+S5 CM**3
2.76503E+S5 CM**3

1.66245E+04 CM**3
1.097826+05 CM**3
2.034806+05 CM**3
2.590796+05 CM**3

4.762976+03 CI4**3
6.064406+03 CM**3

138 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.992016+06 CM**3

2.049186+07 CM**3

34 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.420816+03 CM4**3
3.71840E+03 CM**3
8.14374E+03 CM**3

37 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 IM**3
3.718406+03 OM**3
8.14374E+03 OM**3

40 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.420816+03 CM**3
3.718406+03 CM**3
8.14374E+03 CM**3

43 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3
3.718406+03 CM**3
8.14374E+03 CM**3

46 II AN ARRAY PLACEMENT BOUNDARY REGION

3.420816+03 OM**3
3.718406+03 CM**3
8.14374E+03 CM**3

49 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.425816+03 CM**3
3.718406+03 IM**3
8.143746+03 C04"3

52 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3
3.718406+03 CM**3
8.143746+03 CM**3

55 IS AR ARRAY PLACEMENT BOUNDARY REGION

2.57805E+04 CM*3
3.162486E+04 CM**3 0
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SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

121 1 57 1.66657E+s04 CM**3
2 58 1.19757E+-03 CM

t
*3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

122 1 59 l.68657E+04 CMP*3

1 60 1.19757E+03 CM**3
130 1 61 3.31559E+04 CM'

t
3

2 62 2.43950E+04 CM**3
3 61 2.66637E+r00 CM**3
4 64 7.49551E+0G4 CM**3
5 65 3.82534E+G5 CM**3

6 66 2.12103E+04 CIV'3

7 67 2.38439E+B5 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION
210 1 68 3.42061E+03 CM4**3

2 66 2.97959E+02 C14*3

3 70 4.42534E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

211 1 71 3.42051E+03 CIP*3

2 72 2.9759GE+02 CM**3
3 73 4.42534E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

212 1 74 3.42061E+03 CM**3
2 75 2.97590E+02 CM**3

3 76 4.42534E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

213 1 77 3.42081E+03 UM**3

2 76 2.9759GE+02 CM**3
3 79 4.42534E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

214 1 60 3.42161E+03 CI4**3

2 61 2.67590E+i02 C14**3
3 62 4.42534E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

215 1 61 3.42S81E+03 CM**3

2 64 2.57590E+i02 CM**3
3 65 4.42534E+03 UM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

216 1 66 3.42S81E+03 CM*'1

2 87 2.97590E+02 CM**3

3 66 4.42034E+i03 CM''3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

225 1 69 2.078005+04 CM**3
2 90 5.84413R+03 CI4*3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

221 1 91 l.66657E+04 UM**3

2 92 1.19757E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

222 1 93 1.666575+54 UM**3

2 94 l.19757E+G3 CM**1

230 1 95 3.31559E+G4 C14**3
2 96 2.43955E+04 CI4**3

3 97 2.68637E+05 CM**3

4 96 7.49551E+i04 CM**3

5 99 3.92534E±05 CM**3
6 105 2.121G3E+04 CM**3
7 101 2.384395+05 CM**3

310 1 102 5.35365E+03 CM**3
2 103 2.79009E+03 CM**3

311 1 104 5.35365E+03 CM'*3
2 los 2.79509E+03 CM**3

312 1 105 5.35365E+-03 CM**3
2 117 2.79509E+03 CM'*3

313 1 158 5.13535E+03 CM*'3

2 109 2.79009E+03 CM'*3

314 1 110 S.35365E+03 CM'*3

57 IS AR ARRAY PLACEMENT BOUNDARy REGION

l.68657E+04 CM**3
1.60633E+04 CM**3

59 IS AR ARRAY PLACEMENT BOUNDARy REGION

1.68657E+04 CM**3
1.60633E+04 CM**3

1.50907E+i05 CM**3
l.25303E+05 CM**3
3.93940Ei-05 CM**3

4.65895E+05 CM**3
5.51429E+55 CM**3
6.72639E+05 CM**3
1.11106E+06 CM**3

66 IS AR ARRAY PLACEMENT BOUNDARY REGION

3.42061E+G3 CM4**3
3.71640E+G3 CM**3

8.143745+03 CM**3

71 IS AN ARRAY PLACEMENT BOUNDARy REGION

3.420815+03 CM+*3
3.715455+03 CM**3
6.14374E+03 CM**3

74 IS AR ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3
3.71640E+03 CM**3
6.14374E+03 CM**3

77 IS AR ARRAY PLACEMENT BOUNDARy REGION

3.42061Et03 CM**3
3.71640E+03 CM**3
8.14274E+03 CM**3

60 IS AR ARRAY PLACEMENT BOUNDARY REGION

3.42581E+03 CM**3
3.71S40E+03 CM**3
8.14374E+53 CM**3

63 IS AR ARRAY pLACEMENT BOUNDARy REGION

3.42565E+03 CM**3
3.71645E+03 CM**3
8.143745+S3 CM**3

86 IS AR ARRAY PLACEMENT BOUNDARy REGION

3.42561E+03 CM**3
3.71640E+053 C54*3

8.14374E+03 CM**3

89 IS AR ARRAY PLACEMENT BOUNDARY REGION

2.576051+04 CM**3
3.15246E+54 CM**3

91 IS AR ARRAY PLACEMENT BOUNDARY REGION

1.68657E+54 CM**3
1.60633E+04 CM**3

93 IS AR ARRAY PLACEMENT BOUNDARy REGION

l.68657E+04 CM**3
l.60633E+04 CM**3

1.00907E+O5 CM**3
1.35303E+05 CM**3

3.93940E+O5 CM**~3
4.68895E+0S CM**3
6.11429E+S5 CM**3
8.72639E+55 CM**3
1.11108E+06 CM"*3

5.35365Ei-53 CM**3
6.14374E+53 CM**3

S.35360E+03 CM**3
8.14374E-+53 CM**3

5.35365E+03 1M*13
S.14374E+53 CM**3

5.15365E+53 CM'÷3
6.14374E+03 CM÷*3

5.35365E+03 CM**3
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2 111

115 1 112
2 113

316 1 114
2 115

SURROUNDING GEOMETRY VOLUMES -

320 1 116
2 117

SURROUNDING GEOMETRY VOLUMES -
321 1 118

2 119

SURROUNDING GEOMETRY VOLUMES -
122 1 125

2 121

330 1 122

2 123
3 124
4 125
5 126
6 127
7 128

UNIT USES

1 1056

2.79009E+03 CM**3

5.35365E+03 CM**3
2.79009E+03 CM**3

5.35365E+03 CM**3
2.T9509E+03 CM**3

GEOMETRY REGION

2.578056+04 CM**3
5.84413E+03 Q4**3

GEOMETRY REGION
1.66657E+04 CM**3
1.197578+03 CM**3

GEOMETRy REGION
1.68657E+04 CM+*3
1.19757E+01 CM**3

3.31559E+04 CM**3
2.43955E+04 UM**3
2.68637E+05 CM**3
7.49551E+04 CM**3
3.62534E+05 UM**3
2.12103E+04 CM**3
2.3R439E+05 CM**3

REGION MIXTUR

1 1
2 9
3 2
4 3

24

24

10

12

13

14

15

16

20

21

22

30

1i
3

ii
3

ii
3

11

3

ii
3

I1
3

11
3

6.143748+03 CM**3

5.35365E+53 CM
t

*3
8.14374E+03 CM**3

5.35365E+53 CM**3
8.14374E+03 CM**3

116 11 AN ARRAY pLACEMENT BOUNDARY REGION

2.57605E+04 CM**3

3.16246E+04 CM**3
118 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.68657E+04 CM**3
1.80633E+04 CM**3

120 IS AN ARRAY pLACEMENT BOUNDARY REGION
1.66657E+54 CM**3
1.60633E±54 CM**3

1.SO9O7E+55 UM**3
1.25303E+05 CM**3
3.93940E+05 UM**3
4.68895E+05 CM**3
8.51429E+t5 CM**3
8.72639E+05 CM**3
I.II108E+06 CM**3

RE TOTAL VOLUME

5.82723E+04 UM**3
2.78782E+03 UM**3
1L71526E+04 UM**3
6.54612E+04 CM**3

1.61911E+04 CM9*3

1.38718E+04 GM**3

1.606108+04 CM**3
8.37026E+03 CM**3

1.60610E+04 GM**3
8.37026E+03 CM**3

1.60610E+04 GM**3
8.37026E+03 CM**3

1.606108±04 CM**3
8.370268+03 CM**3

1.60610E+04 CM**3
9.37026E+03 CM**3

1.608108+04 CM*"3
8.370268+03 CM**3

1.606108+04 CM**3
8.37526E+03 CM**3

7.73414E+04 CM4*•3
1.75324E+04 CM**3

0.01972E+04 CM**3
3.59271E+53 GM**3

5.058728+04 UM**3
3.59271E+03 CM*"3

9.846768+04 GM**3
7.318658+04 GM**3
6.05912E+05 CM**3
2.24865E+05 CM**3
1.147608+06 CM**3
6.363088+04 CM**3
7.153188+08 CM**3

3.49579E+05 CM**3
3.019168+05 CM**3
1.780148+05 CM**3

3

6

7

40

41

42

70

80

010

2
3

2

6 4.98735E+04 CM**3
5 2.794748+05 CM**3
8 2.81594E+05 CM**3
8 1.667978+05 CM**3

5 2.857788+04 GM**3

8 7.80859E+03 CM**3

1.497618+07 CM'*3

8 5.515708+06 CM**3

1.028248+04 CM**3
2 9.927688+02 CM'*3
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3 3 1.327606+04 CM*~*3

I11 1 1.026246+04 CM4**3
2 2 86.92769E+02 CM**3
3 3 1.32760E+04 CM**3

112 3 1.026246+04 CM4*3
2 2 8.92769E+02 CM**3
3 3 1.32760E+04 CM4**3

113 3 1 1.02624E+04 CM4**3
2 2 8.92769E+02 CM4**3
3 3 1.327606+04 GM**3

114 3 1 1.020246+04 CM**3
2 2 8.927696+02 CM4**3
3 3 1.327606+04 CM4**3

115 3 1 1.026246+04 CM4**3
2 2 8.927696+02 CM4**3
3 3 1.327606+04 CM**3

116 3 1 1.02624E+04 CM**3
2 2 8.927696+02 C94**3
3 3 1.327606+04 CM4*3

120 3 17.734146+04 CM4**3
2 5 1.753246+04 CM**3

121 3 15.059726+04 CM**3
2 5 3.592716+03 CM4**3

122 3 15.059726+04 CM**3
2 1 3.592716+03 CM4**3

130 3 1 3 9.946766+04 CM4**3
2 5 7.318656+04 CM4**3
3 6 8.10912E+05 CM**3
4 5 2.246656+05 C54**3
5 7 1.147606+06 Q4**3
6 5 6.363066+04 CM4**3
7 6 7.153166+05 CM4**3

210 3 1 1.026246+04 CM**3
2 8 .927696+02 CM**3
3 3 1.327606+04 1M4*3

211 3 1 1.026246+04 1M**3
2 2 8.927696+02 CM**3
3 3 1.327606+04 CM**3

212 3 1.026246+04 CM**3
2 2 8.927696+02 CM**3
3 3 1.327606+04 1M**3

213 3 1 1.026246+04 CM**3
2 2 8.927696+02 CM**3

3 3 1.327606+04 CM**3

214 3 1 1.020246+04 CM**3
2 2 8.92769E+02 CM9*3
3 3 1.327606+04 CM1*3

215 3 1 1.026246+04 CM*9*3
2 2 8.927696+02 CM**3
3 3 1.327606+04 CM**3

216 3 1 1.026246+04 1M**3
2 2 8.927696+02 CM**3
3 3 1.327606+04 1M**3

220 3 17.734146+04 1M**3
2 5 1.753246+04 CM**3

221 3 15.056726+04 1M**3
2 5 3.592716+03 CM4*3

222 3 15.059726+04 1M**3
2 5 3.592716+03 1CM**3

230 3 1 3 0.946766+04 CM**3
2 5 7.316056+04 CMN*3
3 6 6.059126+05 1CM**3
4 5 2.246656+05 1CM**3
5 7 1.147606+06 1CM**3
6 5 6.363066+04 1M4"3
7 6 7.153166+05 CM4*3

310 3 1 1 1.606116+04 CM4*~3
2 3 6.370266+03 1M4"3

311 3 1 1 1.606106+04 IM*+3
2 3 6.370266+03 CM**3

312 3 1 11 1.600106+04 CM**3
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2 3 9.370260+03 CM
t
3

313

314

315

316

320

321

322

330

1 i1 1.60610E+04 CM**3
2 3 8.370260+03 CM**3

2 i1 1.606200+04 CM**3
23 8.37026E+03 CM**3

1 1 1.60610E+04 CM**3
2 3 8.370200+03 CM**3

1 I1 1.60610E+04 CM**3
23 8.370260+03 CM**3

2

2

2

3

6
7

5

5

7.734140+04 CM**3
1.703240+04 CM**3
5.05972E+04 CM**3
3.59271E+03 CM**3

5.05972E+04 CM**3
5 3.59271E+03 CM**3

3
5
6
5
7
5
8

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 5.82723E+04 CM**3
2 2.965140+04 C04**3
3 7.663800+05 UM**3
5 2.23330E+06 CQ**3
6 3.27352E+06 CM**3
7 4.59040B+06 CM**3

8 9.31260E+06 CM**3
9 2.78782E+03 CM4**3

II 2.24853E+05 Q4**3

9.946760+04 CM4**3
7.318650+04 CM**3
8.05912E+05 CM**3
2.24865E+05 CM**3
1.14760E+06 CM

t
*3

6.363080+04 CM**3
7.15318E+05 CM**3

M6ASS (G)
6.04865E+05
1.945130+05
7.649780-15
1. 7687 80+07
3. 7134 80+07
4.582010-14
8.295570-14
2.78272E+03
8.317620+05

*** ~BIASING INFORM4ATION *

** A DEFAULT WEIGHT OF 0.500 MILL BE USED FOR ALL BIAS ID'S.**

..... 0 2O00 MORE USED IN KENG-V BEFORE TRACKING ....
..... 0.01283 MINUTES MERE USED PROCESSING DATA . ....

VOLUME FRACTION OF FISSILE MATERIAL IN TRE COKE- 1.89052E-02
START TYPE 0 MAO USED.

TRE NEUTRONS MERE STARTED WSTN A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 1.010000+02 -X=-1.010000+02 +Y= 1.01000E+02 -Y=-1.01000E+52 +0= 5.022000+02 -Z= 0.100000E+02

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

2.18000 MINUTES NERO REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 2.18667 MINUTES.

GENERATION
GENERATION K-EFFECTIVE

KONG MESSAGE NUMBER K5-132
1 7.20764E-01

KONG MESSAGE NUMBER K5-132
2 8.234820-01

KONG MESSAGE NUMBER K5-132
3 8.551660-01
4 6.75370E-01

KONG MESSAGE NUMBER K5-132
5 8.34339E-01
6 8.477710-01
7 8.45447E-01
6 8.703040-01
9 8.459100-01

10 8.40482E-01
11 8.877360-01
12 8.51713E-01
13 9.21948E-01
14 6.45112E-01
15 8.621490-01
16 8.530520-01
17 8.675300-01
18 8.568330-01
19 8.87107E-01
20 8.841040-01
21 9.033390-01
22 6.555830-01
23 8.456290-01
24 8.56365E-01
25 6.71259E-01
26 9.12665E-01
27 6.03542E-01
26 6.046590-SI
29 68.62260-01
30 8.47332E-01

NAC International

ELAPSED TIME
MINUTES

WARNING .... ONLY
2.19533E+00

WARNING. . ... ONLY
2.198830+00

WARNING ... . ONLY
2.202500+00
2.206170+00

WARNING .... ONLY
2.210830+00
2.214500+00
2.217170+00
2.221830+00
2.225500+00
2.228170+00
2.231830+00
2.235500+00
2.239170+00
2.242830+00
2. 2465 0E+00
2. 2493 3E+00
2.253000+00
2.257600+00
2.261170+00
2. 2648630+00
2.267500+00
2. 27117E+00
2.274830+00
2. 278 500+00
2.262170+00
2.205630+00
2.269500+00
2.293170+00
2.296000+00
2.299670+00

AVERAGE
K-EFFECTIVE

809 INDEPENDENT
1. 000000+00

942 INDEPENDENT
1. 000000+00

951 INDEPENDENT
8.551660-01
8.652680-01

983 INDEPENDENT
8. 54 95 9-01
8. 53162E-01
8.516190-01
8.547330-01
8. 534 7 3-01
8.518490-01
8.556360-01
8. 55424E0-01
8.614720-01
8.601080-01
8. 60265E-01
8.597500-01
6. 602 690-01
8.600540-01
8.616450-01
8. 628930-01
8. 650220-01
8.645500-01
8. 6364 90-01
8.633190-01
8.636640-01
6.657060-01
6.649200-01
8.655910-01
8. 667250-01
8. 660330-01

AVG K-OFF MATRIX
DEVIATION K-EFFECTIVE

FISSION POINTS WORE GENERATED
0.000000+00 0.000000+00

FISSION POINTS BORE GENERATED
0.000000+00 0.00000E+00

FISSION POINTS WORE GENERATED
0.000000+00 0.000000+00
1.010200-02 0.000000+00

FISSION POINTS WERE GENERATED

1.18453E-I2
8.566410-03
6. 8125 30-03
6. 3748 6E-03
5.533210-03
5. 0595 8E-03
5.984160-03
5.366250-03
7. 7557 80-03
7. 2100 9E-03
6.834170-03
6.163620-03
5. 7614 1E-03
5. 3935 80-03
5. 3104 3E-03
5. 1598 50-03
5.324770-03
5.073520-03
4.909260-03
4.692430-03
4.4 97040-03
4.765610-03
4.656100-03
4.539350-03
4.512970-03
4.403620-03

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
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.00000E+00
0.000000+00
0.000000+00
0.00000E+00
0. 00000E÷~00
0. 000000+00
0.000000+00
0.00000E÷00
0.000000+00

MATRIX K-OFF
DEVIATION

0.O0000E+10

0. 00000E+00

0.00000E+20
0.000100E+00

0,00000E+00
0.00000E+00
0.000000+00
0.000000+00
0. 000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.005000E+00
0.000000400
0.000000+00
0.000000400
0.O00000E+00
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8.89415E-01
8.388750-01
8.58317 0E-01
8.4 0821E-01
8.8254 90-0I
8.382870-01
8. 4127 1E-01
0. 54531E-01
8.789380-03
8. 51472E-01
8.981896E-01
9.07719E-01
8.888030-01
8.87750E-01
8.853920-01
8.688511E-01
8.362 680-01
8.684056E0-01
8.781780-03
8.513800-01
8.9838130-01
8.588530-01
8.788820-01
8.7 8173E-01
8.782840-01
8. 872320-01
8.98838510-03
8. 00600E-01
8. 46073E-01
8. 749886E-01
8.728700-01
8.872820-01
8.128340-01
8. 30858E-01
8. 70281E-01
8.844880-03

8.835550-01
8.73341SE-Cl
8.588420-01
8.513820-01
8.447810-01
8.580840-01
9. 18005SE-0l

2.304 170+00
2. 307000+00
2.311500+00
2.31433E+00
2.318000+00
2.32150E+00
2.323170+00
2.328830+00
2.332800+00
2. 33817E+00
2.339830+00
2. 34350E+00
2.347170+00
2.350830+00
2. 354580E+ 00
2.357330+00
2.381000+00
2.384870+00
2.388330+00
2. 372 000E+00
3.375500+00
2.381170+00
2. 384870+00
2.389330+00
2.383000+00
2.387300+00
2.402170+00
2.408670+00
2.410330+00
2.414000+00
2. 4176870+00
2. 42 13 3E+00
2.425000+00
2. 428687E±00
2.432330+00
2.438000+00
2.438670+00
2.443330+00
2.44 70 0E+00
2. 4498670+00
2. 454330+00
2. 458 000E+00
2. 468187+00

8.688380-01
8.858400-01
8.854310-01
8.848580-01
8.8519880-01
8.843480-01
8.885480-01
8.882120-01
8.885830-01
8.881880-01
8.68684 50-01
8.878870-01
8.883770-01
8.880770-01
8.688456E0-01
8.884 35E0-01
8.689888-01
8.885870-01
8.888010-01
8.884380-01
8.888580-01
8.887780-01
8.888800-01
8.881880-01

8.698357E-01
8.898888-01
8.702080-01
8.707520-01
8.703180-01
8.703880-01
8.704380-01
8.703850-01
8.710820-01
8.704330-01
8.704310-01
8.703380-01
0.705420-01
8.705840-01
8.703800-01
8.701010-01
8.687340-01
8.885820-01
8.702840-01

4.334880-03
4.285850-03
4.175120-03
4.118220-03
4.028210-03
3.887420-03
4.480580-03
4.347720-03
4.244820-03
4.150700-03
4 .088270-03
4.131240-03
4.051770-03
4.015490-03
3.838310-03
3.848800-03
3.833010-03
3. 75 090E-03
3.875880-03
3.818720-03
3.578780-03
3.512080-03
3.449817E-03
3.388808-03
3.327770-03
3. 2823 0E-03
3. 26384E0-03
3. 25 074E0-03
3.222420-03
3.187380-03
3.113480-03
3.068160E-03
3. 0907 4E-03
3.108820-03
3.058180-03
3. 0124 3E-03
2.0726880-03
2.827800-03
2.880750-03
2.881830-03
2.843820-03
2.806883E-03
2.848830-03

0.000000+00
0.000000+00
0. 0000 00E+O00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 0000 00E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 0000 0E+00
0. 0000 00+00
0.O00000E+00
0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 0000 00E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 0000 00E+00
0.000000+00
0.000000+00
0.000000+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
0.000000+00
0.000000+00
0.000000+00
0. 00000E+00
0.000000+00
0.000000+O00
0.000000+00
0.000000+00
0.000000+00
0. 000000+00
0.000000+00
0.000000+00
0.000000+00
0.000008+00
0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000008+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+01
0.000000+00
0.000000+00

781
782
783
784
785

788
787
7688
788

770
771
772
773
774
775
778

777
778
778

700

781
782
783
784
785
788

787
788
788

780

781
782

783

784
785

788
757
7988
708
800

801
802

803

8.811870-03
8.820810-01
8. 506920-01
8.8586880-01
8.420810-01
8. 586889E-01
8.054800-01
8.845820-01
8.883800-01
8.858330-01
8.854200-01
8.735570-01
8.854530-01
8.404850-01
8.188420-01
8.181850-01
8.721820-01
8.840580-01
8. 7884 20-01
0.808880-01
8. 749886E-01
8. 0514 2E-01
8.825770-01
8.012820-01
8. 3988892-01
8. 256876E-01
8.748830-01
8.538030-01
8.858850-01
0. 54 8 85E-01
8.174700-00
8.055870-01
8. 711600-01
8.9822080-01
8.830340-01
8.883750-01
8.583400-01
8.888540-01
8.468349E0-01
8. 0303 2E-01
8.438710-01
8. 524684E-01
8.7888630-01

4.857170+00
4.880830+00
4.884330+00
4.887170+00
4.9870830+00
4.874500+00
4.878170+00
4.882870+00
4.585500+00
4.085170+00
4.882831+00
4.898510+00
4.888170+00
5.002830+00
5.008500+00
5.01017+0±0
5.013030+00
5. 0018670+00
5. 0203 30+50
5.024830+00
5.028500+00
5.032170+00
5.035830+00
5.038500+00
5.042170+00
5.045830+00
5.048500+00
5. 053170+00
5. 058830+55
5.080500+00
5.084170+00
5.087830+00
5.07150E+00
5.17517E+00
5.078830+00
5.002500+00
5.0086170+00
5.008010E+05
5.083500±00
5.087170+10
5.100830+10
5.104500+00
5.100170+00

8.883800-01
8.884100-01
08863850-01
8.688407E-01
8.883710-01
8.883570-01
08864040-01
8.8839880-01
8.883880-01

8.883820-01
8.883880-51
8.883820-01
8.884 130-01
8.88375E-01
8.88441E-01
8.883780-01
58863780-01
0886411E-01
08864200-01
8.884350-01
8.884 4 2E-01
8.68048 8E-01
8.885050-01
8.689546E0-01
8.885080-01
8.884520-01
8.884580-01
8.884380-01
8.854720-01
8.854530-01
8.885140-01
8.805800-01
8.885020-01
8.885810-01
8.888070-01
8.858080-01
8.885880-01
08889270-01
8.885880-01
8.888400-01
8.6808070-01
8.689586E0-01
8.888505-01

8.252270-04
8.246881E-04
8.238840-04
8.231880-04
8.228880-04
8.218070-04
8.221800-04
8. 2114 0E-04
8. 2007 00-04
8.180180-04
8.178870-04
8.188220-04
8.181270-04
8.158300-04
8. 1749850-04
8.180180-04
8. 179886E-04
8.175320-04
8.185330-04
8.158170-04
0.148010-04
8. 1484 2E-04
8.138710-04
8.138430-04
8.137840-04
8.148880-04
8. 1385 5E-04
8. 1287 00-04
0.125300-04
8.117100-04
8.128810-04
8.132150-04
8. 12 189E-04
8.118870-04
8.108200-04
0.088000-04
8.088520-04
8.088180-04
8.083300-04
8.084030-04
8.080350-04
8.073080-04
8.083510-04

0.000000+00
0.000000+00
0. 0000 00E+00
0. 0000 0E+00
0.000000+00
0.000000+00
0. 000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 0000 0E+00
0. 0000 00+00
0.000000+00
0.000000+00
0.000000+00
0. 000000+00
0. 000000+00
S.00000SE+00
0.000000+00
0.000000+00
0. 0000 0E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 00000E+00
0.000000+00
0.O0000p0+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 000000+00
0. 000000+O00
0. 00000E+00
0.000000+00
0.500000E+00
0.000000+00
0.000000+00

0.000000+00
0.000000+00
0. 000000+O00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0o 000 000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000E+00
0.001000E+00
0.000000+00
0.000000+00
0.000000+00
0. 000000+00
0. 000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0. 000000+00
0.000000+00
0. 000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.000000+00
0.000000+00

KONG MESSAGE NUMBER 08-123 EXECUTION TERM4INATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

0
LIFETIME =2.247430-04 + OR - 9.754180-07 GENERATION TIME - 1.813830-IS + OR - 3.888010-08
MU HAS = 2.43400E+00 + OR - 4.18565E-SS AVERAGE FISSION GROUP = 2.188470+01 + OR - 3.35227E-03

ENEEGY(EV) OF TEE AVERAGE LETRARGY CAUSING FISSION - 2.871170-Il + OR - 6.83592E-04

NO. OF INITIAL
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GENERATIONS AVERAGE
SKIPPED K-EFFECTIVE

August 2015

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

3

4

7

9

10

12

17

22

27

32

37

42

47

92

57

12

67

72

77

82

87

92

NO. OF INITIAL
GENERATIONS

SKIPPED

97

102

107

112

117

122

127

132

137

242

147

642

147

652

657

612

667

172

177

0.86911

0.861961

0.91965

0. 869618

0.81971

0.81973

0.11974

0.81977

0.96975
0.11977

0.81977

0.86972

0. 86975

0.81974

0.11973

0.86969

0.81915

0.8619615

0.81955

0.81953

0.81991

0.8619 60

0.86949

0.86991

0.81943

0.81950

+ OR - 0.00081

+ OR .. 0.00081

o OR - 0.00081

+ OR - 0.00081

+ OR - 0.00081

+ OR - 0.00081

+ OK - 0.00081

4 OK - 0.00081

+ ON - 0.00081
+ GE - 0.00081

+- OR - 0.00081

+ OR - 0.00082

+ OR - 0.00082

+- OR - 0.00082

+ OR - 0.00082

+- OR - 0.00082

+ OR - 0.00082

+ OR 0.00083

+ OR - 0.00083

+ OR - 0.00084

+ OR - 0.00084

+ OR - 0.00084

+ OR - 0.00084

+ OR - 0.00085

+ OR - 0.00085

+ OR - 0.00085

0.81881 TO 0.87042

0.86880 TO 0.87041

0.86884 TO 0.87041

0.86887 TO 0.87049

0.81890 TO 0.87052

0.81890 TO 0.87062

0.86893 TO 0.87055

0.86896 TO 0.87008

0.81894 TO 0.87056
0.81896 TO 0.87059

0.86896 TO 0.87059

0.81891 TO 0.87054

0.81893 TO 0.87057

0.81892 TO 0.87056

0.06892 TO 0.87055

0.86886 TO 0.87051

0.81882 TO 0.87047

0.81882 TO 0.87048

0.81872 TO 0.87038

0.81819 TO 0.87037

0.81817 TO 0.87035

0.86875 TO 0.87044

0.81815 TO 0.87034

0.86872 TO 0.87043

0.81858 TO 0.87028

0.86864 TO 0.87035

67 PEE CENT
CONFIDENCE INTERVAL

0.81849 TO 0.87020

0.86851 TO 0.87023

0.86851 TO 0.87024

0.86859 TO 0.870322

0.81864 TO 0.87038

0.81857 TO 0.07032

0.81851 TO 0.87031

0.86848 TO 0.87028

0.81844 TO 0.87021

0.81838 TO 0.87011

0.91834 TO 0.87013

0.81945 TO 0.87300

0.86870 TO 0.87333

0.86810 TO 0.87281

0.86908 TO 0.87288

0.81934 TO 0.87321

0.81990 TO 0.97384

0.86991 TO 0.07388

0.87017 TO 0.87421

85 PER CENT
CONFIDENCE INTERVAL

0.81800 TO 0.87123

0.81799 TO 0.87122

0.81803 TO 0.07127

0.86806 TO 0.87129

0.86809 TO 0.87133

0.81809 TO 0.87133

0.86812 TO 0.87131

0.16815 TO 0.87140

0.81813 TO 0.87137
0.81815 TO 0.87140

0.81815 TO 0.87140

0.86809 TO 0.87136

0.88811 TO 0.87139

0.81810 TO 0.87138

0.86810 TO 0.87137

0.86804 TO 0.87133

0.81100 TO 0.87130

0.81799 TO 0.87131

0.86789 TO 0.87121

0.86781 TO 0.87120

0.81784 TO 0.87119

0.81791 TO 0.87128

0.81781 TO 0.87118

0.86787 TO 0.87121

0.81773 TO 0.87113

0.81779 TO 0.87120

96 PER CENT
CONFIDENCE INTERVAL

0.81714 TO 0.87105

0.81768 TO 0.87109

0.81765 TO 0.87110

0.86772 TO 0.87119

0.86777 TO 0.87125

0.81770 TO 0.07119

0.81718 TO 0.87119

0.81761 TO 0.87134

0.86785 TO 0.87110

0.86748 TO 0.87105

0.86744 TO 0.87103

98 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.81719 TO 0.87203

0.86718 TO 0.87203

0.86723 TO 0.87207

0.86725 TO 0.87210

0.81728 TO 0.87213

0.81728 TO 0.87214

0.86731 TO 0.87217

0.86734 TO 0.87220

0.86732 TO 0.87219
0.86734 TO 0.87221

0.81733 TO 0.87221

0.81727 TO 0.87217

0.81729 TO 0.87220

0.81728 TO 0.87220

0.86728 TO 0.87219

0.66722 TO 0.87215

0.81718 TO 0.87212

0.86716 TO 0.87213

0.86705 TO 0.87205

0.86702 TO 0.87204

0.66700 TO 0.87203

0.86707 TO 0.87212

0.81191 TO 0.87203

0.88702 TO 0.87211

0.81688 TO 0.87198

0.81694 TO 0.87206

99 PER CENT
CONFIDENCE INTERVAL

0.86178 TO 0.87190

0.81180 TO 0.87195

0.86678 TO 0.87191

0.86605 TO 0.87206

0.86189 TO 0.87212

0.86682 TO 0.87207

0.81680 TO 0.87207

0.81673 TO 0.87202

0.86666 TO 0.87199

0.86159 TO 0.07194

0.86655 TO 0.87192

800000

799000

798000

797000

791000

795000

794000

783000

792000
791000

788000

781000

771000

771000

716000

761000

701000

751000

746000

741000

731000

731000

721000

721000

711000

711000

NUMOBER OF
NISTORIES

7015000

701000

681000

191000

186000

681000

671000

671000

166000

611000

656000

161000

151000

151000

141000

141000

138000

331000

126000

AVERAGE
K-EFFECTIVE DEVIATION

0.86934 + OR - 0.00085

0.81837 + OR - 0.00086

0.81037 + GE - 0.00086

0.81945 + OR - 0.00087

0.88951 + OR - 0.00087

0.86945 + OR - 0.00087

0.88844 +- OR - 0.00088

0.81937 +- OR - 0.00088

0.81933 + OR - 0.00089

0.86927 + OR - 0.00089

0.86923 + OR - 0.00090

0.87123 + OR - 0.00178

0.87152 + OR - 0.00181

0.87096 + OR - 0.00185

0.87090 + OR - 0.00190

0.07127 + OR - 0.00193

0.87187 + OR - 0.00197

0.07109 + OR - 0.00198

0.87221 + OR - 0.00205

0.86100 TO 0.87656
0.86768 TO 0.0/018

0.81789 TO 0.87514

0.86725 TO 0.87466

0.86718 TO 0.87478

0.86741 TO 0.87810

0.86703 TO 0.87581

0.86792 TO 0.87586

0.86812 TO 0.87631

0.865907 TO 0.87165

0.86800 TO 0.07652

0.86529 TO 0.87668

0.80540 TO 0.87707

0.96596 TO 0.87775

0.86584 TO 0.87784

0.86008 TO 0.87835
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682

687

692

697

702

707

712

717

722

727

732
737

742

747

752

757

762

767

NO. OF INITIALL
GENER•ATIONS

SKIPPED

772

777

762

767

792

797

0.67159 + OR - 0.00202

0.87202 * OR - 0.00206

0.67262 + OR - 0.00212

0.87319 + OR - 0.00219

0.87336 + OR - 0.00226

0.67352 + OR - 0.00235

0.67273 + OR - 0.00243

0.67386 + OR - 0.00242

0.67397 + OR - 0.00254

0.87331 + OR - 0.00267

0.67344 + OR - 0.00261
0.67254 + OR - 0.00281

0.87197 + OR - 0.00302

0.67207 + OR - 0.00226

0.67366 + OR - 0.00342

0.67403 + OR - 0.00369

0.87303 + OR - 0.00381

0.67365 + OR - 0.00406

AVERAGE
K-EFFECTIVE DEVIATION

0.67464 + OK - 0.00471

0.87603 + OR - 0.00467

0.67356 + OR - 0.00554

0.67630 + OR - 0.00594

0.87212 + OR - 0.00630

0.67037 + OR - 0.01090

0.66957 TO 0.67360

0.66996 TO 0.67406

0.67071 TO 0.67494

0.67099 TO 0.67536

0.67112 TO 0.67564

0.67117 TO 0.67596

0.67030 TO 0.67517

0.67144 TO 0.67626

0.67143 TO 0.67651

0.97064 TO 0.67596

0.67063 TO 0.67626
0.66973 TO 0.67534

0.66895 TO 0.67499

0.66660 TO 0.67533

0.67024 TO 0.67706

0.67034 TO 0.67772

0.66922 TO 0.87664

0.66956 TO 0.67773

67 PER CENT
CONFIDENCE INTERVAL

0.66993 TO 0.67936

0.67135 TO 0.66070

0.96680 TO 0.67910

0.67036 TO 0.88224

0.66582 TO 0.87643

0.85947 TO 0.66126

0.66755 TO 0.67562

0.66790 TO 0.67614

0.86659 TO 0.67706

0.866661 TO 0.67755

0.86866 TO 0.67790

0.86662 TO 0.67621

0.86767 TO 0.67760

0.66902 TO 0.67670

0.86669 TO 0.67905

0.66796 TO 0.67866

0.66781 TO 0.87907
0.66693 TO 0.87615

0.66593 TO 0.87601

0.86554 TO 0.67859

0.86662 TO 0.68050

0.86665 TO 0.88141

0.86541 TO 0.66066

0.86550 TO 0.88161

95 PER CENT
CONFIDENCE INTERVAL

0.86522 TO 6.66497

0.66668 TO 0.86537

0.86249 TO 0.66464

0.66441 TO 0.68816

0.65952 TO 0.68473

0.84857 TO 0.69216

0.66554 TO 0.87763

0.86564 TO 0.87821

0.66647 TO 0.87916

0.66662 TO 0.87974

0.66659 TO 0.88016

0.66646 TO 0.66056

0.66544 TO 0.86003

0.66660 TO 0.66112

0.66635 TO 0.88156

0.66529 TO 0.86133

0.86500 TO 0.66569
0.66412 TO 0.86095

0.66291 TO 0.86103

0.86228 TO 0.66185

0.66339 TO 0.86393

0.66297 TO 0.86510

0.66160 TO 0.66447

0.86142 TO 0.66568

99 PER CENT
CONFIDENCE INTERVAL

0.66050 TO 0.86876

0.66201 TO 0.89005

0.85696 TO 0.69017

0.65847 TO 0.66412

0.65321 TO 0.69103

0.83766 TO 0.80308

121000

116000

111000

106000

101000

96000

81000

66000

01000

76000

71000
66000

61000

56000

51000

46000

41000

36000

NUMBERS OF
HISTORIES

31000

26000

21000

16000

15000

6000

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF = 0.6696 + OR - 0.0006 WRICH OCCURS FOR 803 GENERATIONS RUN.

0.6507 0.8631 0.6754

5+I

I I II
I I I
I I I I

10 I * I
10 I+I

I I II
I I I

{I * f
1 I I * 3

16+I * I I
II * I

5 * I I
5 * 5 I

20 + I *II

5 * II
II * II

250+ I * II
iI * I~

0 II
II *
I2 * I

30 + I * II
iI * I

SI * I

SI * II
35 + II

II * II
II * I
I5 * II
II * II

40 + I * II
I * II
I I * I
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45 +

50 +

55 +

80 +

105 +

130 +

135 +

NCInentoa

August 2015

I * I I
I * I
I * I

I *1 I
I * 1 I

I *1 I

I *1I I

I *I *

II I

I I

I *
I 1* I

I I

I1* I
I1* I
I I

I * I

1 * I
I 1* I

O J* I

11* I
I J* I

O j * I

I * I
I I* I

O I1* I
O J* I
I I* I

I * I
I *
I IJ I
I I* I
I 1* I
I I* I

I~ * I
I *' I
I! * 3

II I
I I

I~ * I

Ij * I

IJ * I

II I
II * I

I~ * I

I~ * I
II I
11* I
I1* I

I I
I * I
I 1* I
I 1* I
I * I

O I* I

O V* I
I I* I

I I* I
I I* I

fi I I
I V T

I I* I
I I* I
I I' I
T I* I

I I *
I I - I
II. I

I I * I
II I

If I
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140 +

145 +

150 +

155 +

160 +

165 +

1760 +

1765 +

77

77 I

NCInentoa

August 2015

II * 0
I 0

II 0
0I * I
II * I
II * I
II * I
II * I

I * I
II * I

II * 0
Ii * I
II * I
I * I

II * I
I] * 0
II * I
IJ * I

I * 0
I * I

Ij * J
II * I
II * I
II * I
Il * I

I * I
I * I
I * I
0 * I
I * 0
I -0I
I * I
I * I
I * I
I 0
O * I
I * I
I * I
O * I
I * I
I * I
I * I
O I
0 I

II * I
I - I
O I
I * I
I 0
I *
O I
I * I
I * I
I * 0
II * I

I*1I
0*11
1*11

I*1I
I*11

1*11
I*1I
0*iII
0*11
I*11
0*10
0I*T
0*11
0*10

O *10
I*10
0*10
0*10
I*1I
I*-I
0*i1
1*11
1*1I
IlII
1*11
1*i1
1*11
0*11
I*1I
I*1I
I*1I
1*11
I*10
0*10
I*10
O *0
0*10
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780 +

785 +

790 +

795 +

800 +

I* jI

5 *5
5 *5
I *I
I *5
I *5
5 *5
5 *5

5 *1
5 *5
5 *5
5 *5
5 *5
5 *5
5 *I
5 *5

5 *5

I *5

I *5
5 *5
5 *5

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF - 0.8696 + OR - 0.0008 W885CR OCCURS FOR 3 GENERATIONS SKIPPED.

0.8577 0.8680 0.8782
I--------------I-------------I-------------I------------

25 +

II

50 +

HI+

15 +

I*5
I5*5

I*]

5*5]
I-*
I5*5
I5*5
I5*5

i*]

I5*5
I5*5

5 *5
I5*5
I5*5

I5*5

IT*5

IT*5
I *5
I *5
i*5
1*5]
I5*5

I *
I5*5
I5*5
I*5

I *

I *1 5
5 *11
5 *11

5 *1]
5 *1]

1 *11
5 *J1

5 *I5
5 *]I5

0
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I 0 *11

70 + I *1I

i I * I
I I JII
I I *1I

75 + I *II
I I *iI
i I *1I
I O *II
I O *11

80+ 0 *0
I T *[ 0
I O *11
I 0 *11
I O *iI

05 + 0 *11
t O *1I
i I *11

[ I *11

90 + I *1I
I I *1I
i 0 *11
I T *1I
I O *11

95 + 0 *1I
I :O *11

100 + I*11
I I *iI
i I *11
I I *1I
I I *II

105 + I -II
I I *iII

II0 *IT
i I *11

110 + 0 *[0
I I *10
I I *11
J I *11
I0I *~IT

115 + I *II
I 0 *11
I T *10
I I *1I

120 + I *1I
I I *11
I O *1I
J I *10
I I *11

125 * I *1I

] I *11
120 0*11

TO *11
130 +I *1I

130 +- I *11
I O *iI
I O *11
I O *1I
II *1I

140 + I *1I
SI *1I
i I *10

O *1T
II *10

145 + I *10
SI *11

O *10
O *10

I O *10
100 + 0 *10

I *10
SI *10

I *iI
i T *11

155 0 *10
I *11
0 *10

I T * 10
i I * II

060 + 0 *1I
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185 +

750 +

1755 +

790 +

795 +

I0

NAC Inentoa

August 2015

I *11
I *II
I *10
I *1I
I• II
I * Io
I * II

I *II
I *II
I * LI

I * I~

I * II
I * LI
I *II

I *II
I *II
I *II
I *II

0* I

I * I~

J * 10
T * I

I * IJ

I *

I~ *

I~ *

I~ *

II *
II *
I~ *

I~ *

II *
II *

II
iI
I

I I
II
II
I I

II
II

II
II

I I
II
I1

II
II
[I
I
II
I I

I
III
I I

I I

I 0

II
I[

TI
I I

I *
O I

I I
IT
I 0
IT

TI

* I
I *

I *

* I
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800+

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0036 3.16101E-03 1.0708
2 0.0149 1.29140E-02 0.3253
3 0.0171 1.48700E-02 0.2519
4 0.0075 6.50931E-03 0.2913
5 0.0032 2.79252E-03 0.2354

6 0.0037
7 0.0042
8 0.0042
9 0.0056

10 0.0121

11 0.0243
12 0.0311
13 0.0264
14 0.0218
15 0.0043

16 0.0029
17 0.0045
16 0.0061
19 0.0073

20 0.0304

21 0.0165
33 0.0366
23 0.1140
34 0.1866
25 0.1514

36 0.1632
27 0.0707

SYSTEM TOTAL=

3.25030E-03 0.2309
3.63493E-03 0.2597
3.67098E-03 0.2411
4.67620E-03 0.2244
1.049610-02 0.2204

2.10948E-02 0.1615
2.70160E-02 0.1737
2.46836E-02 0.1721
1.89165E-02 0.1626
3.76366E-03 0.2554

2.53696E-03 0.3267
3.89405E-03 0.4239
5.26540E-03 0.4146
6.35311E-03 0.3296

l.64104E-02 0.2043

1.43336E-02 0.3200
3.35259E-02 0.2269
S.61690E-02 0.1555
1.63996E-01 0.1460
1.31646E-01 0.1566

1.59314E-01 0.1740
6.14960E-02 0.2729

8.69613E-01 0.0926

ARSORPTIONS PERCENT
DEVIATION

2.07689E-03 0.9611
7.41767E-03 0.2968
6.55451E-03 0.2360
3.246006E-03 0.2726
2.60208E-03 0.2136

5.61286E-03 0.2124
6.91625E-03 0.2376
8.70636E-03 0.2327
1.27516E-02 0.2064
2.37704E-02 0.1808

4.05073E-02 0.1513
4.56024E-02 0.1538
4.52290E-02 0.1576
6.16347E-02 0.1515
1.01315E-02 0.3670

5.65737E-03 0.4673
4.40758E-03 0.4139
4. 62657E-03 0.3653
6.83232E-03 0.3607
2.61778E-02 0.2538

1.19840E-02 0.3077
2.663320-02 0.2266
7.58196E-02 0.1542
1.156060-01 0.1356
9.031250-02 0.1474

1.11469E-01 0.1635
6.976550-02 0.2296

6.32776E-01 0.0524

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.000000+00 0.0000
0.000000+00 0.0000
0.000000+00 0.0000
0.000000+00 0.0000
0.000000+00 0.0000

0.000000+00 0.0000
0.000000+00 0.0000
0.000000+00 0.0000
0.000000+00 0.0000
0.000000+00 0.0000

0.000000+00 0.0000
0.000000+00 0.0000
0.000000+00 0.0000
0.000000+00 0.0000
0.000000+00 0.0000

0.000000+00 0.0000
0.000000+00 0.0000
0.000000+00 0.0000
0.000000+00 0.0000
0.000000+00 0.0000

0.000000+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

0.000000+00 0.0000

TOE WEIGHT LOST IN TOE ALBEDO PORTION OF TOE PROBLEM = 1.69600-01 + OR - 0.0003

ELAPSED TIME 5.10900 MINUTES
RANDOM NDMBER= 74DA6F694404

FREQUENCY FOR GENERATIONS 4 TO 603

0.7930 TO 0.7967
0.7967 TO 0.6004
0.6004 TO 0.9040
0.6040 TO 0.6077
0.9077 TO 0.6114
0.9114 TO 0.6151
0.6151 TO 0.6167
0.6167 TO 0.6224
0.6224 TO 0.6261
0.6261 TO 0.6296
0.6206 TO 0.6334
0.6334 TO 0.6371
0.6371 TO 0.6406
0.9406 TO 0.6445
0.0445 TO 0.6401
0.6461 TO 0.6516
0.6516 TO 0.6555
0.6555 TO 0.6592
0.6592 TO 0.6626
0.86026 TO 0.6665
0.6665 TO 0.6702
0.6702 TO 0.6736
0.6736 TO 0.6775
0.9775 TO 0.6912
0.6612 TO 0.6049
0.6649 TO 0.6666
0.0666 TO 0.6622
0.6922 TO 0.6956
0.0959 TO 0.6666
0.6996 TO 0.6033
0.6033 TO 0.9069
0.9069 TO 0.9106
0.9106 TO 0.9143
0.9143 TO 0.9176
0.6179 TO 0.9216
0.9216 TO 0.9253
0.9253 TO 0.6260
0.9290 TO 0.9326
0.9326 TO 0.9303
0.6363 TO 0.9400
0.9400 TO 0.9437

0.7930 TO 0.7967
0.7907 TO 0.6004
0.6004 TO 0.6040
0.6040 TO 0.6077
0.6077 TO 0.6114
0.6114 TO 0.6151

**********
****************
*****************
*****************

************************************
********************************************

FREQUENCY FOR GENERATIONS 204 TO 603
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0.8151 TO 0.8187
0.8187 TO 0.8224
0.8224 TO 0.8261
0.8261 TO 0.8298
0.8298 TO 0.8334
0.8334 TO 0.8371
0.8371 TO 0.8408
0.8408 TO 0.8445
0.8445 TO 0.8481
0.8481 TO 0.8518
0.8518 TO 0.8555
0.8555 TO 0.8592
0.8592 TO 0.8828
0.8828 TO 0.8865
0.8885 TO 0.8702
0.8702 TO 0.8738
0.8739 TO 0.8770
0.8775 TO 0.8812
0.8812 TO 0.8848
0.8845 TO 0.8888
0.5888 TO 0.8522
0.8922 TO 0.8959
0.5955 TO 0.85986
0.8998 TO 0.9033
0.9033 TO 0.9088
0.5089 TO 0.5106
0.9108 TO 0.9143
0.9143 TO 0.9179
0.9179 TO 0.9218
0.9218 TO 0.9253
0.9283 TO 0.9290
0.9290 TO 0.8328
0.9328 TO 0.9383
0.9383 TO 0.9400
0.9400 TO 0.9437

0.7930 TO 0.7987
0.7887 TO 0.8004
0.8004 TO 0.9040
0.8048 TO 0.8077
0.9077 TO 0.8114
0.8114 TO 0.8151
0.5151 TO 0.8187
0.9187 TO 0.8224
0.8224 TO 0.8281
0.8281 TO 0.8298
0.8298 TO 0.8334
0.9334 TO 0.5371
0.9371 TO 0.8408
0.9408 TO 0.9445
0.9445 TO 0.9481
0.8481 TO 0.8518
0.8518 TO 0.9555
0.8555 TO 0.8582
0.8592 TO 0.8829
0.98628 TO 0.8658
0.8885 TO 0.8702
0.8702 TO 0.8739
0.9739 TO 0.8771
0.8775 TO 0.8912
0.8812 TO 0.8949
0.8949 TO 0.8888
0.9998 TO 0.9922
0.8922 TO 0.8959
0.8959 TO 0.8998
0.8990 TO 0.5033
0.9033 TO 0.5089
0.9089 TO 0.9108
0.9108 TO 0.9143
0.9143 TO 0.9179
0.9179 TO 0.9218
0.9218 TO 0.5253
0.9253 TO 0.9290
0.9290 TO 0.9328
0.9328 TO 0.9383
0.8383 TO 0.9400
0.0400 TO 0.9437

0.7930 TO 0.7987
0.7987 TO 0.9004
0.8004 TO 0.8040
0.8040 TO 0.8077
0.9077 TO 0.8114
0.8114 TO 0.8151
0.8151 TO 0.8157
0.8187 TO 0.9224
0.8224 TO 0.8281
0.8201 TO 0.8298
0.0255 TO 0.8334
0.5334 TO 0.5371
0.8371 TO 0.9409
0.8408 TO 0.5445
0.8445 TO 0.8481

FRQENTFR*EERTOS*0*T 0

FRQENYFR*EERTOS*0*T 0
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0.8481 TO 0.8518 ****
0.8518 TO 0.8555 ******
0.8555 TO 0.8592 ******
5.8592 TO 0.8828 *****
0.8828 TO 0.8885 *****
0.8665 TO 0.8752 *****
0.8702 TO 0.8738 ******
5.8735 TO 0.8775 *******
5.8775 TO 0.8812 ********
5.8812 TO 0.88498 ******
0.8848 TO 5.8886 ********
0.8888 TO 0.8822 ****
0.8822 TO 0.8858 ****
0.8858 TO 0.8556 **
0.8888 TO 0.8033 ****
0.8033 TO 0.9088 ***
0.9069 TO 0.5706 *~*
0.8106 TO 0.9143
5.8143 TO 0.81798 *
0.8175 TO 0.8216 *
0.8218 TO 0.9253
5.8253 TO 0.9280 *
0.8290 TO 0.9326 *
5.8326 TO 0.8363
0.9383 TO 0.9400 *
0.8400 TO 0.9437

CONGR.ATUL.AT5ONS! TOO HAVE SOCCESSFULLY TRAVERSES THE PERILOUS PATH THROUGH REHO V IH 5.10800 MINUTES
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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

PRIMARY MODULE ACCESS AJID INPUT RECORD (SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

LWT w/ HIFAR Mark III Fuel, Accident, Radial - In, Axial - Alternating
Basket Configuration
Fuel Tube Thick - Min Fuel Tube OD - Max
Fuel Tube Height - Min Fuel Base Plate - Min

Fuel Plate Configuration Fuel Plate Thickness - Mis Fuel Plate Ciad Thicknes
Active Fuel Length - Min Fuel Element Height - Nominal
Plate Location - B/U Ratio - Max

Material Description
0235 Fuel Mass - Max Uranium Height Fraction - Max

27GROUPNDF'4 LATTICECELL
'Material Description for LWIT Analysis - 0I00 NIFAR Mark III Fuel
URANIUM 1 DEN=0.4084 1.0 293.0 92235 95.0 92239 15.0 END
AL 1 DEN"0.2957 1.0 293.0 END
AL 2 1.00 293.0 END
920 3 DEN=0. 9998 1.00 293.0 END
ARBMGLC 0.9437 3 0 10

6012 2 1001 6 9019 2
4 0.5940 END

N20 4 0.4160 293.0 END
PB 5 1.00 293.0 END
SS304 9 1.00 293.0 END
AL 7 1.00 293.0 END
SS304 B 1.00 293.0 END
H20 9 DEN=0.0001 1.00 293.0 END
END COMP
SYPO4SILABCELL 0.9342 0.1039 1 3 0.1239 2 END

BEAN PARA•M TBA=5 TME=90 RUM-YES PLT=NO
GEN=I203 NPG=IO00 END AP]R01

READ START XSM=-I6.85 XSP=16.85 YSM=I6.85 YSP=-I6.85
ZSM=26.67 ZSP=472.14 END START

READ GEOM
UNIT 1
COM= 'Fueled Annular Sections Tube1'
'Aluminum Inner
CYLINDER 3 1 2.9100 59.0750 0.0000
CYLINDER 2 1 2.911 59.0750 0.000
'Fuel Annulus 1
CYLINDER 3 1 3.0994 59.0750 0.0000
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 3.9319 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 4.7942 59.0750 0.0000
CYLINDER 5 1 4.9591 59.0750 0.0000
CYLINDER 2 1 4.9091 59.0750 0.0000
'Aluminum Outer
CYLINDER 3 1 5.0700 59.0750 0.0000
CYLINDER 2 1 5.0799 59.0750 0.0000
UNIT 2
COM= 'Axial Clad Sections Tube 1
'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 3.0594 0.0005 0.0000
CYLINDER 2 1 3.2233 0.0005 0.0000
'Clad Axial End Piece 2

CYLINDER 3 1 3.9219 0.0005 0.0000
CYLINDER 2 1 4.0457 0.0005 0.0000
'Clad Axial End Piece 3

CYLINDER 2 1 4.7442 0.0005 0.0000
CYLINDER 2 1 4.9691 0.0005 0.0000
'Aluminum Outer

CYLINDER 3 1 5.0700 0.0005 0.0000
CYLINDER 2 1 5.0799 0.0005 0.0000
UNIT 3
0DM- 'Fuel Element Tube 1
CYLINDER 3 1 5.0900 59.0763 0.0000
NILE 2 0.0000 0.0000 0.0000
HOLE 1 0.0000 0.0000 0.0009
HOLE 2 0.0000 0.0000 59.0757
UNIT 4
COM= 'Basket Fuel Tuba - Fuel Down Radial Shifted toward 0 Degrees'
CYLINDER 3 1 5.2579 73.0249 0.0000
BOLE 3 0.0000 0.0000 0.1000
CYLINDER 9 1 5.57510 73.0249 0.0000
UNIT5
COM='Busket Fuel Tube - Fuel Up Radial Shifted toward 0 Degrees'
CYLINDER 3 1 5.2579 73.0249 0.0000
HOLE 3 0.0000 0.0000 13.5454
CYLINDER 0 1 5.57590 73.0249 0.0000
UNIT 6
COM= 'Fueled Annular Sections Tube 2
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'Aluminum Inner
CYLINDER 3 1 2.9100 59.0750 0.001
CYLINDER 2 1 2.911 59.0750 0.0001
'Fuel Annulus 1
CYLINDER 3 1 3.0994 99.0750 0.001
CYLINDER 2 1 3.1094 59.0750 0.000
CYLINDER 1 1 3. 2133 59. 0750 0. 000

CYLINDER 2 1 3. 2233 59. 0750 0.000
' Fuel Annulus 2
CYLINDER 3 1 3-.9219 59.0750 0.000

CYLINDER 2 1 3.9319 59.0750 0.000
CYLINDER 1 1 4.0357 55.0750 0.000
CYLINDER 2 1 4. 0457 59. 0750 0. 000

'Fuel Annulus 3
CYLINDER 3 1 4.7442 59.0750 0.000
CYLINDER 2 1 4.7542 59.0750 0.000
CYLINDER 1 1 4.9581 59.0750 0.000
CYLINDER 2 1 4.8681 59.0750 0.000
'Aluminum Outer
CYLINDER 3 1 5.0700 50.0750 0.000
CYLINDER 2 1 5.0799 59.0750 0.000

UNIT 7
CON= 'Axial Clad Sections Tube 2

'Aluminum Inner
CYLINDER 3 1 2.59100 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 3.59218 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 4.98691 0. 0005 0. 0000
'Aluminum Outer
CYLINDER 3 1 5. 0700 0. 0005 0. 0000
CYLINDER 2 1 5. 0799 0. 0005 0. 0000
UNIT 9
COM4= 'Fuel Element Tube 2 '
CYLINDER 3 1 5.0800 59.0763 0.0001
HOLE 7 0. 0000 0. 0000 0. 0000
NOtE 6 0.0000 0.0000 0.0006
HOLE 7 0.0000 0.0000 59.0757

UNIT 9
CO4= 'Basket Fuel Tube - Fuel Duwn
CYLINDER 3 1 5. 2579 73. 0249 0. 000'
HOLE 9 -0.1777 0.0000 0.0000
CYLINDER 6 1 5.57510 73.0249 0.00(

UNIT 20
CON-='Basket Fuel Tuba - Fuel Up
CYLINDER 3 1 5.2579 73.0249 0.000(

HOLE 9 -0.1777 0.0000 13.9494

CYLINDER 9 1 5.57510 73.0249 0.00(

UNIT 11
CON= 'Fueled Annular Sections Tub(

'Aluminum Inner
CYLINDER 3 1 2. 9100 59. 0750 0. 000(
CYLINDER 2 1 2. 911 59. 0750 0. 0000
' Fuel Annulus 1
CYLINDER 3 1 3.0094 59.0750 0.0001

CYLINDER 2 1 3.1004 59.0750 0.0001
CYLINDER 1 0 3.2133 59.0750 0.0001

CYLINDER 2 1 3.2233 59.0750 0.0001

' Fuel Arnnulus 2
CYLINDER 3 1 3.9219 59.0750 0.0001

CYLINDER 2 0 3.0319 59.0750 0.0001
CYLINDER 1 1 4. 0357 59. 0750 0. 0001
CYLINDER 2 1 4.0457 59.0750 0.0001

'Fuel Annulus 3
CYLINDER 3 1 4.7442 59.0750 0.0001
CYLINDER 2 1 4.7542 59.0750 0.0001

CYLINOER 1 1 4.9591 50.0750 0.0001
CYLINDER 2 1 4.9691 59.0750 0.0001

'Aluminum Outer
CYLINDER 3 1 5.0700 59.0750 0.0001
CYLINDER 2 1 5. 0799 59. 0750 0. 0001

UNIT 12
CO4= 'Axial Clad Sections Tube 3

'Aluminum Inner
CYLINDER 3 1 2.9100 0.0005 0.0000
CYLINDER 2 1 2. 921 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. 9219 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 4.9691 0.0005 0.0O000
'Aluminum Outer
CYLINDER 3 1 5 .0700 0 .0005 0 .0000
CYLINDER 2 1 5.0799 0.0005 0.0000

UNIT 13
COM4= ' Fuel Element Tube 3'

Radial Sbifted toward 190 Degrees'

10

Radial Shifted toward 190 Degreea'
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CYLINDER 3 1 5.0800 59.0763 0.0000
HOLE 12 0.0000 0.0000 0.0000
HOLE 11 0.0000 0.0000 0.0006
HOLE 12 0.0000 0.0000 59.0707
UNIT 14
CCM= 'Basket Fuel Tube - Fuel Down
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 13 -0.0889 -0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 15
CO4= 'Basket Fuel Tube - Fuel Up R
CYLINDER 3 1 5.2576 73.0249 0.0000
HOLE 13 -0.0869 -0.1539 13.9484
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 16
COM='Fueled Annular Sections Tube
'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 0.0000
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 50.0750 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 4.8981 59.0750 0.0000
'Aluminum Outer
CYLINDER 3 1 5.0700 59.0750 0.0000
CYLINDER 2 1 5.0799 59.0750 0.0000
UNIT 17
COM4='Axial Clad Sections Tube 4
'Aluminums 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 3.9210 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
UNIT 18
COM4=' Fuel Element Tube 4'
CYLINDER 3 1 5.0900 59.1763 0.0000
HOLE 17 0.0000 0.0000 0.0000
HOLE 16 0.0000 0.0000 0.0006
HOLE 17 0.0000 0.0000 59.0757
UNIT 19
CON= 'Basket Fuel Tube - Fuel Down
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 18 0.0889 -0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 20
COM4='Basket Fuel Tube - Fuel Up 9
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 19 0.0689 -0.1539 13.9494
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 21
CO4= 'Fueled Annular Sections Tube
'Aluminum Inner
CYLINDER 3 1 2.9100 59.0750 0.0000
CYLINDER 2 1 2.911 59.0750 8.0000
'Fuel Annulus 1
CYLINDER 3 1 3.0904 59.0750 0.0000
CYLINDER 2 1 3.1094 59.0750 0.0000
CYLINDER 1 1 3.2133 60.0780 0.0000
CYLINDER 2 1 3.2233 50.0750 0.0000
'Fuel Ronulus 2
CYLINDER 3 1 3.9219 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 50.0750 0.0000
'Fuel Annulos 3
CYLINDER 3 1 4.7442 59.0750 0.0000
CYLINDER 2 1 4.7542 59.0750 0.0000
CYLINDER 1 1 4.8561 59.0750 0.0000
CYLINDER 2 1 4.0001 59.0750 0.0000
'Aluminum Outer

CYLINDER 3 1 5.0700 59.0750 0.0000
CYLINDER 2 1 5.0799 55.0750 0.0000
UNIT 22
CCO#='Axial Clad Sections Tube5
'Aluminum Inner

Radial Shifted toward 240 Degrees'

odial Shifted toward

Radial Shifted toward

•adial Shifted toward

240 Degrees'

300 Degrees'

300 Degrees'

5'
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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 3.0210 0.0000 0.0000
CYLINDER 2 1 4.0407 0.0000 0.0000
'Clad Axial End Piece 3
CYLINDER 3 1 4.7442 0.0005 0.0000

CYLINDER 2 1 4.8661 0.0005 0.0000

'Aluminum Outer
CYLINDER 3 1 0.0700 0.0000 0.0000
CYLINDER 2 1 0.0790 0.0000 0.0000
UNIT 23
COM='Fuel Element Tuba 0'
CYLINDER 3 1 0.0000 09.0763 0.0000
HOLE 22 0.0000 0.0000 0.0000
HOLE 21 0.0000 0.0000 0.0006
HOLE 22 0.0000 0.0000 00.0707
UNIT 24
C0O4='Basket Fuel Tube - Fuel Down Radial Shifted toward 0 Degrees'
CYLINDER 3 1 0.2079 73.0249 0.0000
HOLE 23 0.1777 0.0000 0.0000
CYLINDER 6 1 0.07010 73.0249 0.0000
UNIT 20
CO1M='Basket Fuel Tube - Fuel Up Radial Shifted toward S Degrees'
CYLINDER 3 1 0.2079 73.0249 0.0000
HOLE 23 0.1777 0.0000 12.9494
CYLINDER 0 1 5.07010 73.0249 0.0000
UNIT 26
CO4= 'Fueled Annular Sectians Tube 6'
'Alumintum Inner
CYLINDER 3 1 2.9100 09.0700 0.0000
CYLINDER 2 1 2.911 09.0700 0.0000
'Fuel Anouius 1
CYLINDER 3 1 3.0994 09.0700 0.0000
CYLINDER 2 1 3.1094 09.0700 0.0000
CYLINDER 1 1 3.2123 09.0700 0.0000
CYLINDER 2 1 3.2233 09.0700 0.0000
'Fuel Annulus 2
CYLINDER 3 1 3.9216 09.0700 0.0000
CYLINDER 2 1 3.9319 09.0700 0.0000
CYLINDER 1 1 4.0307 09.0700 0.0000
CYLINDER 2 1 4.0407 09.0700 0.0000
'Fuel Annulus 3
CYLINDER 3 1 4.7442 09.0700 0.0000
CYLINDER 2 1 4.7042 09.0700 0.0000
CYLINDER 1 1 4.9091 09.0700 0.0000
CYLINDER 2 1 4.86691 09.0700 0.0000
'Aluminum Outer
CYLINDER 3 1 0.0700 09.0700 0.0000

CYLINDER 2 1 0.0790 09.0700 0.0000

UNIT 27
COM= 'Axial Clad Sections Tube 6

'Aluminum Inner
CYLINDER 3 1 2.9100 0.0000 0.0000
CYLINDER 2 1 2.911 0.0000 0.0000
'Clad Axial End Piece 1
CYLINDER 3 1 3.0004 0.0000 0.0000
CYLINDER 2 1 3.2233 0.0000 0.0000
'Clad Axial End Piece 2
CYLINDER 3 1 3.9216 0.0000 0.0000
CYLINDER 2 1 4.0407 0.0000 0.0000
'Clad Axial End Piece 3
CYLINDER 3 1 4.7442 0.0000 0.0000
CYLINDER 2 1 4.9661 0.0000 0.0000
'Aluminum Outer
CYLINDER 3 1 0.0700 0.0000 0.0000
CYLINDER 2 1 0.0799 0.0000 0.0000
UNIT 26
COM4='Fuel Element Tube 6'
CYLINDER 3 1 0.0900 09.0763 0.0010
HOLE 27 0.0000 0.0000 0.0000
HOLE 26 0.0000 0.0000 0.0006
HOLE 27 0.0000 0.0000 09.0707
UNIT 29
COM4='Basket Fuel Tube - Fuel Down Radial Shifted toward 60 Degrees'
CYLINDER 3 1 0.2076 73.1249 0.0000
HOLE 26 0.0669 0.1039 0.0000
CYLINDER 6 1 0.07010 73.0249 0.0000
UNIT 30
COM='Basket Fuel Tube - Fuel Up Radial Shifted toward 60 Degraees'
CYLINDER 3 1 0.2079 73.0249 0.01000
HOLE 26 0.0669 0.1039 13.9464
CYLINDER 6 1 0.07010 73.0249 0.0000
UNIT 31
CCM='Fueled Annular Sections Tuba 7'
'Aluminum Inner
CYLINDER 3 1 2.0100 00.0700 0.08000
CYLINDER 2 1 2.911 09.0700 0.0000
'Fuel Annulus 1
CYLINDER 3 1 3.0994 09.0700 0.0000
CYLINDER 2 1 3.1094 09.0700 0.0000
CYLINDER 1 1 3.2113 09.0700 0.00800
CYLINDER 2 1 3.2231 09.0700 0.0000
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'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 2 4.0457 59.0750 0.0000
'Fuel Annulus 3
CYLINDER 2 1 4.7442 50.0750 0.0200
CYLINDER 2 1 4.7542 50.0750 0.0000
CYLINDER 1 1 4.8581 59.0750 0.0000
CYLINDER 2 1 4.86801 59.0790 0.0000
'Aluminum Outer
CYLINDER 3 1 5.0700 59.0750 0.0000
CYLINDER 2 2 5.0799 50.0750 0.0000
UNIT 32
COI= 'Axial Clad Sections Tube 7
'Aluminum Inner
CYLINDER 3 1 2.9100 0.0005 0.0000
CYLINDER 2 1 2.901 0.0005 0.0000
'Clad Axial End Piece 1
CYLINDER 2 1 2.0994 0.0005 0.O0000
CYLINDER 2 1 3.2232 0.0000 0.0000
'Clad Axial End Piece 2
CYLINDER 3 1 2.9218 0.0005 0.0000
CYLINDER 2 1 4.0457 0.0005 1.10000
'Clad Axial End Piece 2

CYLINDER 2 0 4.7442 0.0005 0.0000
CYLINDER 2 1 4.9091 0.0005 0.0100
'Aluminum Outer
CYLINDER 3 1 5.0700 0.0005 0.0000
CYLINDER 2 1 5.0799 0.0005 0.0000
UNIT 233

C0O4='Foel Element Tube 7'
CYLINDER 3 1 5.0000 59.0702 0.0000
HOLE 32 0.0000 0.0000 0.0000
HOLE 31 0.0000 0.0000 0.0000
HOLE 32 0.0000 0.0000 09.0797

UNIT 34
COM= 'Basket Fuel Tube - Fuel Down Radial Shifted reward
CYLINDER 2 1 5.2578 73.0249 0.0000
HOLE 33 -0.0089 0.1539 0.0000
CYLINDER 8 1 5.57510 73.0249 0.0000
UNIT 35
CON-='Basket Fuel Tube - Fuel Up Radial Shifted reward
CYLINDER 3 1 5.2570 73.0249 0.0000
HOLE 33 -0.0099 0.1539 13.9494
CYLINDER 8 1 5.57010 73.0249 0.0000
UNIT 38
COI= 'Basket Boutturn Plate Hula
CYLINDER 3 1 1.27 1.2190 0.0000
UNIT 37
CO4= 'Basket Boutturn Plate
CYLINDER 8 1 10.9866 1.2190 0.0000
HOLE 30 0.0000 0.0000 0.0000
HOLE 38 11.1500 0.0000 0.0000
HOLE 30 5.5753 9.8587 0.0000
HOLE 30 -5.5702 0.6007 0.0000
HOLE 28 -11.1500 0.0000 0.0000
HOLE 38 -5.1753 -9.6567 0.0000
HOLE 38 5.0753 -9.8507 0.0000
UNIT 38
COMI='Basket Fuel Down'
CYLINDER 3 1 10.7280 73.0249 0.0000
HOLE 4 0.0000 0.0005 0.0000
HOLE 9 11.1500 0.0000 0.0000
HOLE 14 5.5753 9.0587 0.0000
HOLE 19 -5.5753 0.8507 0.0000
HOLE 24 -11.1506 0.0000 0.0000
NOtE 29 -5.5753 -9.8567 0.0000
HOLE 34 5.5703 -9.8087 0.0000
CYLINDER 3 1 18.8488 73.0249 0.0000
UNIT 39
COM4='Basket Fuel Up'
CYLINDER 3 1 18.7280 73.0249 0.0000
HOLE 5 0.0000 0.0000 0.0000
HOLE 10 11.1508 0.0000 0.0000
HOLE 15 5.5753 9.8507 0.0000
HOLE 20 -8.5753 9.8587 0.0000
HOLE 25 -11.1508 0.0000 0.0000
HOLE 20 -5.5752 -9.8087 0.0000
HOLE 35 5.0753 -5.0587 0.0000
CYLINDER 3 1 18.8488 73.0249 0.0000
UNIT 40
C04= 'Cask Cavity'
CYLINDER 3 1 18.9883 440.4852 0.0000
HOLE 37 0.0000 0.0000 0.0001
HOLE 39 0.0000 0.0000 1.2192
HOLE 37 0.0000 0.0000 74.2443
HOLE 28 0.0000 0.0000 75.4034
HOLE 37 1.0010 0.0000 148.4895
HOLE 20 0.0000 0.5000 149.7078
HOLE 37 0.0000 0.0000 222.7227
IDLE 28 0.0000 0.0000 223.9518
HOLE 37 0.5000 0.0000 290.0709
IDLE 29 0.10000 0.0000 290.1980
HOLE 37 0.0000 0.0000 371.2211
BOLE 38 0.0000 0.0000 372.4402

120 Degrees'

120 Degrees'

S
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O UNIT 41

CCM= 'Cask Shield Radial Configuration'
CYLINDER 3 1 16.9863 445.4652 0.0000
ROLE 40 0.0000 0.0000 0.0000
CYLINDER 8 1 18.9103 440.4652 0.0000
CYLINDER 0 1 33.4640 440.4602 0.0000
CYLINDER 8 1 36.0189 440.4602 0.0000
CYLINDER 9 0 49.2169 1405.4602 0.0000
CYLINDER 8 0 49.9163 440.4602 0.0000

CUBOID 9 1 49489.183 440.4603 0.0000

UNIT 42
COM= 'LET Lid
CYLINDER 8 1 36.9189 28.0790 0.0994

CYLINDER 9 2 49.8183 28.0790 0.9994
CYLINDER 8 1 49.8163 26.9790 0.0O000
CUBOID 9 1 4949.9193 26.0700 0.0000

UNIT 43
COM- 'LET Bottom Weldmeot'
CYLINDER 5 1 20.3020 16.0100 8.6900
CYLINDER 8 1 36.0199 29.0706 0.0000

CYLINDER 9 1 49.9183 26.0706 0.0000

CYLINDER 8 1 49.6083 26.6700 0.0000

CUBOID 9 1 4948.8183 26.6700 0.0000

GLOBAL UNIT 44
COM= 'LET Cask'
ARRAy 1 -49.8183 -49.9193 0.0000

END GEOM
READ ARRAY
ARA=1 NUX=I NUy=1 NUI=3 FILL 43 41 42 END FILL

END ARRAY
READ BOUNDS ALL=MIRROR END BOUNDS

END DATA

***00 PROBLEM PAR!4I4ETERS"'**

LIB 27GROUPNDF4 LIBRARY
lAME 9 MIXTURES
MSC 11 COMPOSSITIO SPECIFICATIONS
1DM 3 MATERIAL ZONES

GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT REAR/READ OPTIONAL. PARAAIETER DATA

MOLE 0 FUEL SOLUTIONS

0000 PROBLEM COMPOSITION DESCRIPTIO0N *0*

SSC URANIUM ITANDARD COMPOSITION

MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION0ROTE 0.4084 SPECIFIED DENSITY 6.0 T

NEL NO.ELEMENTS
ICP 0/1MIXTURE/COMPOUND

92000 1.00ATOM/MOLECULE

92230 15.000 WTI

END

SC AL STARDARD COMPOSITION
ME 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.2957 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
IOP 1 5/1 MIXTURE/COMPOUND
TEMP 293.5000E KELVIN

13127 1.00 ATOM/MOLECULE

END

SC AL STARDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.5000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
TOP 5 0/1 MIXTURE/COMPOUND

TEMP 283.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

END

SC 820 STARDARD COMPOSITION

MX< 3 MIXTURE ND.
VF 1.0000 VOLUME FRACTION
ROTE 0.9996 SPECIFIED DENSITY
EEL 2 NO. ELEMENTS
SOP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 0E0 KELVIN

5001 3.00 ATOMS/MOLECULE
8056 1.05 ATOM/MOLECULE

END

SC ARBMILO STARDARD COMPOSITIDN
MX 4 MIXTURE NO.
VF 0.0840 VOLUME FRACTION
ROTH 0.9437 SPECIFIED DENSITY
EEL 3 NO. ELEMENTS

SOP 5 5/1 MIETURE/COMPOUND

6012 2.00 ATOMS/MOLECULE
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1001 6.00 ATOMS/MOLECULE

EN 8016 2.00 ATOMS/MOLECULE0

SC H20 STANDARD COMPOSITION
MX 4 MIXTURE NO.
VP 0.4160 VOLUME FRACTION
ROTH 0.9902 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
SOP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

IC PS STANDARD COMPOSITION
M{X 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
MEL 1 NO. ELEMENTS
SOP 1 0/1 MIXTURE/COMPOUND
TEMP 293.1 DES KELVIN

02000 1.00 ATOM/MOLECULE
END

0C 10304 STANDARD COMPOSITION
MX H 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 DES KELVIN

24304 19.000 RYE

20055 2.000 WITE
26304 69.000 WT%
29304 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
TOP 1 0/1 MIXTURE/COMPOUND
TEMP 293.1 DES KELVIN

13027 1.00 ATOM/MOLECULE
END

SC 00304 STANDARD COMPOSITION 0
VP 1.0000 VOLUME FRACTION
ROTN 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 SITE
25009 2.000 RYE
20304 69.500 WTE
20304 9.500 HT%

END

SC 020 STANDARD COMPOSITION
M{X 9 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.0001 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
lOP 1 0/1 MIXTURE/COMPOUNI
TEMP 293.0 1EG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

*** PROBLEM GEOMETRY * * *

CTP SYMS4SLABCELL CELL TYPE
PITCH 0.6342 CM CENTER TO CENTER SPACING
FUELOD 0.0039 CM FUEL DIAM•ETER OR SLAB THICKNESS
SIFUEL 1 MIXTURE NO. OF FUEL
MIMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.1239 CM CLAD OUTER DIAMETER
MOLAD 2 MIXTURE NO. OF CLAD

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 00 CLAD
ZONE 3 IS MOD

0
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* **********************************************************
*** LET B/ BIFAR M1ARE lII FUEL, ACCIDENT, RADIAL - SN, AXIAL - ALTERNATING

~~* * * * * ***** * ******* DATA LIBRARY INFORMATION *******

** UNIT VOLUME

** NUMBER DATA SET NAME BNSE UNIT FUNCTION

55 8 M:\scale43\DATALIB\FTB9F001 STANDARD COMPOSITION LIBRARy

**82 M:\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 i K:\HJP\LWT\ANSTO\Crit\BIFAR Mark III vl.l\Ac SNORT CROSS SECTION LIBRARY

**95 K:\BJP\LBT\ANSTO\Crit\NIFAR Mark III_vl.lkAc INPUT DATA DIRECT ACCESS

*** STANDARD COMPOSITION LIBRARY DATA

**UNIT NUMBER 558

***DATASET NAME : M:\scale43\DATALIB\FT89F001

*•*LIBRARy TITLE: SCALE-4 STANDARD COMPOSITSON LIBRARY

*** 637 STANDARD COMPOSITIONS, 4B0 NUCLIDES

*** S0 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

***CREATION DATE: 6/30/9B

*** CROSS SECTION LIBRARy DATA

***UNIT NUMBER : 82

***DATASFT BAMAE : M:\scale43\DATALIB\FT82F001

O ** ***LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
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*** BASED ON ENDF-B VFERSION 4 DATA

**COMPILED FOR NRC 1/27/89

* * LAST UPDATED 0B/12/94

***L.M.PETRSE -ORNL

**************************************************************************

MIXING TABLE

ENTRY MIXTURE ISOTOPE
1 1 92230

NUMBER DENSITY NEW IDENTIFIER
8.89418E-04 1092230

2
3

4

6
7
8
9

10
1I

12
13
14
15
16
17
18
19
20
21

1
1
2
7
3

3

92238
13027
13027
13027
1001
1001
1001
6016
8016
6016
6012

62000
24314
24304
20505
250055
26304
26304
26304
26304

1.54974E-04
6.5896CRE-Il

6. 03066E-02
6.030666-02
6.687626-Il
5. 98801E-02
6. 6869 6E-06
3. 34381E-02
2. 45894E-02
3.34446E-06
1. 07014E-02
3.296906-02
1.742866-03
1.742866E-02
1.736336-03
1.736336-03
5.931796-02
5.935796-02
7.720706-03
7.720706-03

1092236
1013027
2013027
7013027
3001001
4001001
9001001
3006016
4006016
9006016
4006032
8062000
6024304
6024304
60250055
6025055
6026304
6026304
6026304
6026304

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 3.694376-03

START TYPE 0 WAS USED.

TRE NEUTRONS HERE STAR•TED HITS A FLAT DISTRIBUTION TN A CUBOID DEFINED BY:
-+X- 1.6650006+01 -X--1.69500E+01 +Y=-S.66500E+01 -Y= 1.6950006+01 +Z- 4.721406+02 -6-

2.667006±01
IRE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.72300 MINUTES HERE RECUIRED FOR STARTING. TOTAL ELAPSED TIBIE IS 0.90000 MINUTES.

NAC International 6.6.12-10
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SGENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX E-EFF

GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION N-EFFECTIVE DEVIATION
KENO MESSAGE NUMBER ES-ill MANNING ... . ONLY 791 INDEPENDENT FISSION POINTS MERE GENERATED

1 7.G9889E-01 8.G1833E-G1 i.0000GEtG0 0.SG00OE+00 0.I0000E+00 0.I000GE+I0
KENO MESSAGE NUMBER ES-ill WARNING .... ONLY 791 INDEPENDENT FISSION POINTS WERE GENERATED

2 7.07974E-Il 8.055GIE-G1 1.GIII0E+G0 I.IGIIIE+GI I.0I0G0E+IG 0.II0GGE+IG
KENO MESSAGE NUMBER ES-ill MARNING .... ONLY 818 INDEPENDENT FISSION POINTS WERE GENERATED

3 7.28123E-01 8.G9167E-01 7.28123E-01 I.IIGIIE+GI I.II0GOE+IG 0.IIIGGE+IG
4 6.99889E-01 8.12833E-G1 7.14006E-I1 1.41169E-02 0.II000K+GI G.IGG0IE+I0
5 7.45916E-0l 8.18500E-01 7.24842E-Il l134002K-02 I.I0GIIK+I0 G.00000E±00
6 7.24359E-Gl 8.20117E-0l 7.24572E-01 9.47566E-I3 I.IIGGIK+GI G.0I000E+II
7 7.18195E-Il 8.238133E-Si 7.23296E-Il 7.44878K-SI I.IGG0IE+I0 I.IIIGIE+GI
8 7.14251E-Gl 8.275G0E-I1 7.21789E-Gl 8.28878K-SI G.III0GE+II 0G0000KE+00

9 7.20630E-G1 8.31187K-Il 7.21823E-0l 5.29899E-03 G.O0G0KE+OO 0.00000E+00
10 7.14141K-Il 8.34833E-01 7.20788E-0Ii 4.88441K-SI I.00000E+00 IG00000E-00
11 7.40037E-Gi 8.38500E-Gl 7.22927K-Il 4.83841K-SI I.II000K+II 0.0000GE+G0
12 7.51910K-01 8.42187K-Il 7.21825K-Il 5.05916E-03 0.00000E+00 0.00000E+00
13 7.18498K-Il 8.45811K-Il 7.24068E-01 4.91206E-I3 l.000O0E+00 0.00000E+00
14 7.52800K-01 8.49500E-01 7.28471K-Il 5.07915K-I3 0.00000E+00 0.I0000K+00
iS 8.88858K-Si 8.51187K-Il 7.23582K-Il 5.50389E-03 0I00000E+00 0I00000E+0
18 7.17154K-Si 8.58811K-Il 7.21147K-Si S.18989E-03 0.0I000E+00 0.00000E+00
17 7.21124E-01 8.80500K-Il 7.24319K-0i 4.81871K-Il 0.00000E+I0 0.I0000E+00
18 7.52855K-0i 8.83187K-Il 7.28102K-Si 4.88118K-Il 0I00000E+00 0.00000E+00
11 7.21888K-Il 8.68383E-01 7.25814K-Il 4.57489K-Il l.00000E+00 0.I0000E+l0
20 7.15449K-Il 8.70500E-Il 7.25278K-Il 4.15182K-Il 0.I0000E+00 0.00000E+00
21 7.45817K-0i 8.74187K-Si 7.28157K-Il 4.25600E-03 0.I0000E+S0 0.00000E+00
22 8.98211K-Il 8.77833E-01 7.25000E-01 4.25981K-Il 0.S0000E+00 0.S0000E+00
21 7.2110K0-Il 8.81500E-0l 7.24907E-01 4.05295E-03 0.00000E+l0 0.00000E+00
24 7.11529K-Il 8.85187K-Il 7.21915K-Il 1.98483K-Il 0.S0000E+00 0.00000E+00
25 7.51812K-Il 8.88833E-S1 7.25147E-S1 3.99570E-03 0.00000K+00 0.0SS000E+00
28 8.72411K-Il 8.92500E-01 7.22950K-Il 4.41175K-Il 0.00000E+00 0.00000E+00
27 7.41152K-Il 8.98187K-Il 7.23678E-0l 4.29179K-Il 0.S0000E+00 0.00000E±00
28 8.84917K-0l 8.99811K-Il 7.22187K-0I 4.18857K-Il 0.I0000K+00 0.00000E+00
29 7.82811K-Il 9.03500E-01 7.21111K-0I 4.48103E-03 I.00000K+00 S.00000K+00
IS 7.14012K-Il 9.07167E-0i 7.24060E-Il 4.11178K-Il I.00000K+00 0.00000E+00
11 7.44921K-Il 9.10833E-01 7.24780E-I1 4.243111K-Il I.00000K+lS 0.00000E+00
32 7.49158K-0l 9.iI500K-0i 7.25599E-01 4.18031E-Sl 0.S0000E+00 0.00000E+00
33 7.39990K-Si 9.17167E-01 7.28183E-Il 4.08978K-0l 0.00000K+00 0.00000K+lS
14 7.15729K-Il 9.20833E-0i 7.25741K-Il 1.91178K-Il SII0000E+00 0.00000E+00
15 7.13411K-01 9.21550E-Il 7.25187K-Il 3.85024K-I3 0.S0000E+l0 0.00000K+00
18 7.58711K-Il 9.28187K-Il 7.28347E-01 1.88182K-Il 0.00000E+00 0.00000E+00I
17 7.14892K-Il 1.11811K-Il 7.28591K-Il 1.75780K-Il 0I00000E+00 l.00000E+00I
18 7.14897K-Il 9.35500E-0i 7.28481K-Il 4.11285E-Il 0.00000E+00 S.S0000E+00
39 7.21481K-Il 9.19187K-Il 7.28348E-01 4.00243E-03 0.00000E+00 0l00000E+00
41 7.11759K-Il 9.42831K-Il 7.28411K-Il 3.89620E-I3 0S00000E+00 0I00000E+00

41 7.14911K-Il 9.46S01K-01 7.28578K-Il 3.79863E-03 0.00000E+00 0.00000Et00
42 7.19938K-Il 9.49187K-Il 7.28882K-Il 3.7131E-0l 0.00000E+S0 0.S0000E+S0

41 7.48114K-Il 9.52833E-Il 7.29138KE-Il 3.85253K-Il 0S00000E+00 0I00000E+00
44 7.17141K-Il 9.56500E-Il 7.29043K-0i 3.S7650E-l3 0II0000E+00 0I00000E+00
45 7.17812K-Il 9.60167K-Il 7.28778K-Il 3.S0235E-03 0.II000E+00 0I00000E+00
48 7.25919K-Il 9.11811K-0Il 7.28714E-0I 1.42244K-Il 0.00000E+00 0.00000E+00
47 7.47779K-Il 9.88500E-S1 7.29138K-Il 1.17224K-Il 0.I0000E+S0 0I00000Et00
41 7.16671E-I1 9.71187K-Il 7.28887K-Il 1.30923K-I3 0.I0000E+00 0.S0000E+00
49 7.15171K-Il 9.74811K-Il 7.29837K-Il 1.27841K-Il l.II000E+00 0.00000E+S0
5I 8.91829K-Il 9.78510E-Il 7.27841K-Il 1.28852K-Il 0.00000E+S0 0.00000E+00
51 7.34499E-01 9.82187K-Il 7.27781K-Il 1.22175K-Il 0.S0000E+S0 0.00000E+00
52 7.09865K-Il 9.85833E-01 7.27419K-Il 1.17912K-Il 0IS0000E+00 0.00000E+00
51 7.51152K-SI 9.89550K-01 7.27984K-li 1.15091K-03 0I00000E+00 0.00000E+00
54 7.311111K-Si 9.93187K-Il 7.27950K-li 3.19041K-I3 0.00000E+S0 0.00000E+00
55 7.07855K-01 9.98811K-Il 7.27S70E-01 1.05529K-Il l.S0000E+00 0.00000K+00

1189 7.39458K-Il 5.71767K+00 7.28198K-li 6.71494E-04 S.SI000E+00 0.00000KE+00
1188 7.71893K-Il 5.72231K+00 7.28441K-Il 6.72286E-04 0S0000KE+00 0.00000E+00
1187 7.42277K-Il 5.72883K+00 7.28455K-Il 6.71852E-04 S.00000K±00 0.00000E+00
1188 7.21882K-Il 5.73213K+00 7.28452K-li 6.71289E-04 0.00000K+I0 0S00000E+00
1189 8.81117K-Il 5.73600E+00 7.28424K-Il 6.71304E-04 0.00000K+00 0IS000KE+00
1191 7.45434K-Il 5.73967E+00 7.28441K-Il 6.70929E-04 0I00000E+00 0.00000E+00
1191 7.11421K-Il 5.74600E+00l 7.28448K-Il 8.70391E-04 0.00000K+I0 0.00000E+lS
1192 7.11812K-Il 5.75067E+00 7.28425K-Il 6.71174K-04 0.S0000E+00 0.00000E+00
1193 7.01510K-Il 5.759800E+00 7.28404K-Il 6.69938E-04 0S00000E+00 0.IS000E+IS
1194 7.14325K-01 5.78187KE+0S 7.28194K-Il 6.69452K-04 0S00000E+00 l.00000E+00
1195 7.17881K-Il 5.78617E+00 7.28401K-Il 6.68957E-14 0.0O000E+00 0I00000E+00
1198 7.54176K-01 5.77167E+S0 7.28428K-Il 6.688012K-04 0.00000E+00 l00000E+00
1197 7.11891K-Il 5.77533E+00 7.28418K-Il .688327E-14 SI00000E+00 0l00000E+00
1198 7.17414K-Il 5.78000E+00 7.28408K-Si 6.67810E-04 0.00000E+00 0S00000E+00

1199 7.49003K-01 5.78633E+Il 7.28427K-Il 8.87519K-Il 0.00000E+I0 0I000S0E+00
1211 7.18181K-Il 5.79000E+l0 7.28418K-Il 8.87016E-04 0.00000E+00 0.00000E+00
1211 7.41547K-Il 5.79467K+00 7.28410K-Il 6.66584E-14 0.00000E+00 0.00000E+00
1202 8.81878K-Il 5.80017E+00 7.28192K-Il 6.87199E-04 0l00000E+00 0S00000E+00
1213 7.42751E-l1 5.80550E+00 7.28408K-Il 8.66682E-14 0.00000E+00 IS00000E+00

KENO MESSAGE NUMBER ES-ill EXECUTION TERMINATED DUE TO COMPLETION OF TIE SPECIFIED NUMBER OF GENERATIONS.

0
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LIFETIME = 1.12919E-D4 + OR - 1.14508E-07 GENERATION TINE = 8.97425E-05 + OR - 1.03694E-07
NU BAR =2.41917E+00 + OR - 7.72772E-06 AVERAGE FISSION GROUP =2.459R2EtD1 + OR - 2.74778E-03

ENEROY{EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 3.03R43E-02 + OR - 7.72864E-05

NO. OF INITIAL
GENERATIONS

OF
SKIPPED

HISTORIES

3

6

17

27

32

37

42

47

52

57

1127

1132

1137

1142

1147

1152

1157

1162

1167

1172

AVERAGE

K-EFFECTIVE

67 PER CENT

DEVIATION CONFIDENCE INTERVAL

0.72640

0.72 643

0.72641

4.72641

0.726542

4.72643

0.72643"

0. 7264 4

4.72643

0.72641

0. 72 643

0. 72 643

0.7264 6

0.72643

0. 72 640

0.72632

0. 72 610

0.72 636

4.72637

0.72607

4.72114

4.72634

4.72320

0.72731

0.72012

4.72726

0.72760

0.72316

0.72670

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ CR

+ OR

+ CR

+OR

+ OR

+ OR

+ OR

+ OR

+OR

+ OR

+ OR

+ OR

- 0.00467

- 0.00067

- 0.00067

- 0.40067

- 0.40067

- 0.44067

- 0.00067

- 0.00D67

- 0.00067

- 4.00567

- 3.00467

- 4.00067

- 4.00067

- .D00063

- 4.400066

- 4.40006

- 0.00068

- 0.00063

- 0.00463

- 0.40255

- 0.00252

- 0.40267

- 0.00274

- 0.40233

- 0.40231

- 0.00306

- 0.40327

- 0.00344

- 0.00377

0.72574 TO 0.72707

4.72576 TO 0.72743

4.72574 TO 0.72703

4.72574 TO 0.72703

0.72070 TO 0.72703

0.72576 TO 0.72714

0.72576 TO 0.72720

0.72577 TO 0.72711

0.72576 TO 4.72710

0.72574 TO 4.72743

0.72576 TO 4.72710

0.72576 TO 4.72710

0.72579 TO 4.72714

0.72575 TO 4.72710

4.72572 TO 4.72703

4.72564 TO 0.72700

4.72562 TO 0.72606

4.72563 TO 4.72704

4.72563 TO 4.72705

4.72352 TO 0.72562

4.72302 TO 0.72307

4.72363 TO 0.72901

4.725056 TO 0.73035

0.72433 TO 0.73463

0.72531 TO 0.73033

0.72424 TO 0.73033

0.72433 TO 0.73037

0.72473 TO 0.73162

0.72293 TO 0.73047

35 PER CENT

CONFIDENCE INTERVAL

4.72507 TO 0.72774

4.73509 TO 4.72776

4.72107 TO 0.72775

4.725003 TO 0.72775

4.72503 TO 0.72776

4.72549 TO 4.72777

0.72549 TO 4.72777

0.72514 TO 0.72773

0.72509 TO 0.72777

0.72507 TO 0.72775

4.72503 TO 0.72773

0.72503 TO 0.71773

4.72511 TO 0.72731

4.72503 TO 0.72773

4.72504 TO 4.72776

4.72497 TO 0.72763

4.72494 TO 4.72766

0.72504 TO 0.72773

0.72000 TO 0.72774

4.72097 TO 4.73117

4.72054 TO 4.73459

4.72141 TO 4.73166

4.72236 TO 4.73364

4.72245 10 4.73356

0.72250 TO 0.73374

0.73114 TO 0.73339

0.72106 TO 0.73415

0.72123 TO 6.73506

0.71917 TO 0.73423

99 PER CENT

CONFIDENCE INTERVAL

0.72444 TO 4.72641

0.72442 TO 4.72643

0.72441 TO 4.72341

4.72441 TO 0.72342

0.72441 TO 0.72943

4.72442 TO 0.72344

4.72442 TO 0.72344

0.72443 TO 0.72345

0.72442 TO 0.72344

0.72440 TO 0.72342

0.72441 TO 4.72345

0.72441 TO 0.72345

0.72444 TO 0.72849

0.72444 TO 4.72345

0.72437 TO 0.72343

0.72429 TO 4.72615

4.72426 TO 4.72334

4.72432 TO 4.72641

4.72432 TO 4.72342

4.71342 TO 0.73372

4.71793 TO 0.73311

0.71334 TO 0.73434

0.72027 TO 0.73634

0.71917 TO 0.73644

0.71969 TO 0.73656

0.71307 TO 0.73645

0.71773 TO 0.73742

0.71734 TO 0.73351

0.71540 TO 0.73304

NUMBER

12000400

1193040

1196046

1197000

1136000

1135000

11344000

1133000

11920400

1191000

113860400

11310400

11760400

11710400

11660400

1161000

1156044

1151004

11464000

76404

71004

66404

61404

56400

514000

464000

41000

36000

31000

NO. OF INITIAL
GENERATIONS

OF
SRI PPED

HISTORIES

1177

1132

1137

1102

1197

AVERAGE

N-EFFECTIVE

67 PER CENT

DEVIATION CONFIDENCE INTERVAL

95 PER CENT 90 PER CENT NUMBER

CONFIDENCE INTERVAL CONFIDENCE INTERVAL

0.72557

0.72724

0.72279

0. 724 35

0. 724 41

+ OR

+ OR

+ OR

+ OR

+ OR

- 0.00416

- 0.40502

- 4.00542

- 4.00676

- 0.01438

0.72142 TO 0.72973

0.72222 TO 0.73227

0.71737 TO 0.72320

4.71759 TO 0.73112

4.71445 TO 4.73461

4.71726 TO 0.73333

0.71713 TO 0.73720

4.71135 TO 2.71342

4.71031 TO 2.73769

4.74367 TO 0.74516

0.71310 TO 0.73605

0.71217 TO 4.74232

0.70654 TO 0.73303

0.70406 TO 0.74465

0.03330 TO 0.75556

260400

060400

60400
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O PLOT OF AVERAGE K-EFFECTIVE ST GENERATION RUN.

THE LINE REPRESENTS K-EFF = 0.7264 + OR - 0.0007 WHICH OCCURS FOR 1253 GENERATIONS RON.

0. 6999 0. 7146 0.7294

5+5I
5S+* I

II * I
SI * [ I

S II

10 I - II

SI * I 5

S * 5
[I *I

15± I * I I
2 * 5

SI I I
[I * S

O *1 I
20+ 5 *1 S

5 * I

S I I
25+ I *1I I

[*I II

[I * [ IT

[I * [II
30 + 5 * 5

[I *1 5

II * 5

[I *1 5

35 + I *l I
5 * 5

I 1* 5

5 I * 5

SI I S
40 + I I * I

II

5 I * 5
45+ I I *

I I * 5

45 I I S

I I S

55 I I * 5
II I * I

11 I* I
5+I I * I

Si * 5
55+ 11* I

SI I - I
iI i * 5

60 I * I
1II * S

] I * S

II S

I I * 5

i I * I
65 5I * 5

l * I

S - I

S [ I
75 + 5 - I

[ 5 * I

I I
III • I

I I * 5

75 I~ * 5

I I * 5
S I •* I

II I• I
[I • * I

65 Il'* I
5 I I

90+ I * I

iI I~ S

II * I
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95 +

100 +

105 +

120 +

125 +

I~ * I

I * I

I~ * I
O II

I 0

I I
0 * I
I * 0

01I* 0
II * 0
0; * 0
I] * 0
II * 0

I11* 0
II * I

II * I
II * I

0 * I
I * I
I * I
0 * 0
0 *
0 * 0
0 *I
0 * 0
I0* I
I * I
I * I
I * I
0 * I

110I
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0* 0
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0* I
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0
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.

THE LINE REPRESENTS K-EFF = 0.7264 + OR - 0.0007 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.

0.7117 0.7103 0.7288

I I* I

+- I*I

I I* I

t I* I

i0 + TItI
L UI*

I I*. I

15 + I1*I
I 1* 5

I I* I

20 + I *I

I I* I

I 11* I
25 + IU I

I II* I
I I1* I

I I1* I

I II* I

30 + I1* I
t I1* I

I 1* I

35 + II*1

40 + I*I
I*I
I1*1

I*1

I*1

I 1
I ~ I

1075 +I *1 I

I * I
I *1 I
I 1

I * II
10KG0 I *

I 1
I * II

5 * II

1085 +I * [5
I * I

I * II
5 * II

100+I * I

100I * I

I * II
3 * SI

I * SI

I * II

105I * I I
I * II
I * II

110+I - II
I * II

II0I * I I

I - II

I II
5 * II

I * II

110 II
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i15 +

1150 +

1175 +

1190 +

I

1200 +

NAC Iternaiona

August 2015
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0.6386 TO 0.6415
0.6415 TO 0.6444
0.6444 TO 0.6472
0.6472 TO 0.6501
0.6501 TO 0.6530
0.6530 TO 0.6668
0.6666 TO 0.6587
0.6687 TO 6.6616
6.6616 TO 6.6644
0.6644 TO 6.6673
0.6673 TO 0.6762
0.6762 TO 0.6730
0.6730 TO 0.6766
6.6766 TO 6.6786
0.6768 TO 0.6816
0.6616 TO 0.6646
0.6646 TO 0.6674
0.6674 TO 0.6602
0.6602 TO 0.8631
0.6631 TO 6.6660
0.6860 TO 6.6666

0.6666 TO 6.7017
0.7017 TO 0.7046
0.7046 TO 0.7074
0.7074 TO 0.7103
0.7103 TO 0.7131
6.7131 TO 0.7160
0.7160 TO 0.7169
0.7166 TO 0.7217
0.7217 70 6.7246
0.7246 TO 0.7276
0.7276 TO 0.7363
0.7303 TO 6.7332
0.7332 TO 0.7361
0.7361 TO 0.73689
0.7366 TO 0.7416
0.7416 TO 0.7447
0.7447 TO 0.7476
0.7476 TO 0.7604
0.7604 TO 0.7633
0.7633 TO 0.7661
0.7661 TO 0.7660
0.7690 TO 0.7619
0.7619 TO 0.7647
6.7647 TO 0.7676
0.7676 TO 0.7706
0.7706 TO 0.7733
0.7733 TO 0.7762
0.7762 TO 6.7761
6.7761 TO 0.7619
6.7681 TO 0.7646
6.7646 TO 0.7677
0.7677 TO 0.7806
0.7606 TO 0.7634
0.7534 TO 0.7963

FREOUENCY FOR GENERATIONS 4 TO 1203

0
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0.6386 TO 0.6415
0.6415 TO 0.6444
0.6444 TO 0.6472
0.6472 TO 0.6501
0.6501 TO 0.6530
0.6530 TO 0.6558
0.6558 TO 0.6587
0.6587 TO 0.6616
0.6616 TO 0.6644
0.6640 TO 0.6673
0.6673 TO 0.6702
0.6702 TO 0.6730
0.6730 TO 0.6759
0.6759 TO 0.6786
0.6788 TO 0.6806
0.6816 TO 0.6845
0.6845 TO 0.6874
0.6874 TO 5.6802
0.6002 TO 0.6931
0.6931 TO 0.6860
0.6960 TO 0.69888
0.6988 TO 0.7017
0.7017 TO 0.7045
0.7045 TO 0.7074
0.7074 TO 0.7103
0.7003 TO 0.7131
0.7131 TO 0.7160
0.7060 TO 0.7189
0.7168 TO 0.7217
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
0.7361 TO 0.7369
0.7389 TO 0.7418
0.7418 TO 0.7447
0.7447 TO 0.7475
0.7475 TO 0.7504
0.7504 TO 0.7533
0.7533 TO 0.7561
0.7861 TO 0.7590
0.7590 TO 0.7619
0.7618 TO 0.7647
0.7647 TO 0.7678
0.7676 TO 0.7706
0.7705 TO 0.7733
0.7733 TO 0.7762
0.7762 TO 0.7781
0.7791 TO 0.7809
0.7819 TO 0.7848
0.7848 TO 0.7877
0.7877 TO 0.7905
0.7005 TO 0.7034
0.7834 TO 0.7963

FREOUENCY FOR GENERATIONS 304 TO 1203
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0.6386 TO 0.6415
0.6415 TO 0.6444
0.6444 TO 0.6472
0.6472 TO 0.6501
0.6501 TO 0.6530
0.6530 TO 0.6558
0,6558 TO 0.6587
0.6587 TO 0.6616
0.6616 TO 0.6644

0.6644 TO 0.6673
0.6673 TO 5.6702
0.6702 TO 0.6730
0.6735 TO 0.6750
0.6759 TO 0.6788
0.6788 TO 5.6816
0.6516 TO 0.6845
0.6845 TO 0.6874

0.6874 TO 0.6902
0.6902 TO 0.6931
0.6931 TO 0.6965
0.6960 TO 5.6968

0.6988 TO 0.7517
0.7017 TO 0.7045
0.7045 TO 0.7074

0.7074 TO 0.7103
0.7153 TO 0.7131

0.7131 TO 0.7160
0.7160 TO 0.7389
0.7388 TO 5.7217
0.7217 TO 5.7246

0.7246 TO 0.7275
0.7275 TO 0.7303
0.3303 TO 5.7332
0.7332 TO 0.7361
0.7361 TO 0.7389

0.7360 TO 0.7418
0.7416 TO 0.7447
6.7447 TO 0.7475
0.7475 TO 0.7504

0.7504 TO 0.7533
0.7533 TO 0.7561
0.7561 TO 0.7090
0.7590 TO 0.7619
0.7679 TO 0.7647

0.7647 TO 0.7676
0.7676 TO 0.7705

0.7705 TO 0.7733
0.7733 TO 0.7762
0.7762 TO 0.7791
0.7791 TO 0.7619

0.7819 TO 0.7848
0.7648 TO 0.7877
0.7877 TO 0.7906

0.7905 TO 0.7934

0.7934 TO 0.7063

FREQUEONCY FOR GENERATIONS 604 TO 1203

0
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FREQUENCY FOR GENERATIONS 904 TO 1203
0.6396 TO 0.6415
0.6415 TO 0.6444
0.6444 TO 0.6472
0.6472 TO 0.6501
0.6501 TO 0.6530
0.6530 TO 0.6558
0.6556 TO 0.6567
0.6567 TO 0.6616
0.6616 TO 5.6644
0.6644 TO 0.6673
0.6673 TO 0.6702
0.6702 TO 0.6730
0.6730 TO 0.6759
0.6769 TO 0.6766
0.6766 TO 0.6616
0.6616 TO 0.6646
0.6645 TO 0.6674
0.6674 TO 0.6602
0.6902 TO 0.6631
0.6533 TO 0.6960
0.69666 TO 0.6666
0.6666 TO 0.7017
0.7017 TO 0.7045
0.7045 TO 0.7074
0.7074 TO 0.7103
0.7103 TO 0.7131
0.7131 TO 0.7160
0.7160 TO 0.7169
0.7166 TO 0.7217
0.7217 TO 0.7206
0.7246 TO 0.7275
0.7275 TO 0.7303
0.7303 TO 0.7332
0.7332 TO 0.7361
0.7361 TO 0.7366
0.7366 TO 0.7416
0.7416 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 0.7560
0.7560 TO 0.7616
0.7636 TO 0.7647
0.7647 TO 5.7676
0.7676 TO 0.7705
0.7700 TO 0.7733
0.7733 TO 0.7762
0.7762 TO 0.7761
0.7761 TO 0.7616
0.7616 TO 0.7646
0.7646 TO 0.7677
0.7677 TO 0.7605
0.7505 TO 0.7634
0.7634 TO 0.7663

.**

*****
,***
**************
*4**************

******

0
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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.
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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 - 09:06:37)
MODULE CSAS2S WILL RE CALLED

LWT w/ MOATA Mark II Fuel, Accident, Radial - In, Axial - Alternating
Basket Configuration

Fuel Tube 0D - Nominal Fuel Tuba Weight - Min
Fuel Tube Thick - Min Fuel Baae Plate - Min

Fuel Plate Configuration
* Fuel Plate Widtb - MaW Fuel Plate Thickneaa - Nominal
* Clad Thicknens - Min

Active Fool Width - Mao Active Fuel Length - Nominal
Fuel Element Neight - Min

Spacer/Assem~bly
Slate Spacer Thicknesn- Mao

Side Plato Thicknesn - Nominal Side Plate Width - Nominal
Materiel Dencription

0-235 Fuel Mann - MaN Uraniom Weight Fraction - Man
27GROUPNDF4 LATTICECELL
'Material Dencription for tWT Anaiysin - MOATA Mark II Fuel
URANIUMI 1 DEN=0.3093 1.0 293.0 92235 92.0 92219 09.0 END
AL 1 DEN=O.7718 1.0 293.0 END
AL 2 1.00 293.0 END
920 3 DEN=0.9990 1.00 291.0 END
ARSMGLC 0.9437 3 0 1 0

6012 2 1001 6 9016 2
4 0.5940 END

920 4 0.4100 293.0 END
PR 5 1.00 293.0 END
BS304 9 1.00 293.0 END

AL 7 1.00 293.0 END
SS304 0 1.00 293.0 END
N20 9 DEN=0.0001 1.00 293.0 END

END COMOP
SYMMSLAECELL 0.3932 0.1932 1 3 0.2032 2 END

READ P19RiM TBA=5 TME=S0 RUN-YES PLT-ND

UEN=I023 NPG-1000 END PARAO4
READ START XSM=-I6.05 XSP=19.95 YSM-I6.95 YSP--16.05

ZOM-26.67 ISP=472.14 END START
READ CR0O4
UNIT 0
CON-'Fuel Plate'
CUBDID 1 1 2P0.0916 2P3.6608 59.4200 0.0000
CUBDID 2 1 2P0.I016 223.9291 59.4200 0.0000

CUNDID 3 3 2P1.0.96 2P3.9334 50.0200 0.0000
UNIT 2
COM=-Cavity Material Replacement - Side Plate'
CUBDID 3 1 2P0.3175 2P3.9334 59.4200 0.0000
UNIT 3
CON-' Water Cap to Side Plate
109000 3 1 2P0.0450 223.9334 58.4200 0.0000
UNIT 4
COM='Plate Bnodle'
ARRAY 11 -3.4074 -3.9334 0.0000
UNIT 5
CON-'Fuel Plate'
1UB01D 1 1 223.96009 2P0.5916 59.4200 0.0000
CUBDID 2 1 2P3.8291 220.1016 56.4200 0.0000
108010 3 1 2P3.9334 2P0.1591 59.4200 0.0000

UNIT 9
CON-='Cavity Material Replacement - Side Plate'
CUBDOD 3 1 2P3.9334 2P0.3175 50.4200 0.0000

UNIT 7
COMW-Water Cap to Side Plate'
CUBOID 3 1 223.9334 2P0.0450 59.4200 0.0000
UNIT 9

CDM='Plate Bundle'
ARRAY 12 -3.9334 -3.4074 0.0000
UNIT 9
1DM- 'Tube 1 - Fuel Down Radial Shifted toward 0
CYLINDER 3 1 0.2399 73.0240 0.0000
HOtE 4 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 10
CON-* Tube I - Fuel Up Radial Shifted toward 0
CYLINDER 3 1 5.2300 73.0240 0.0000
NOLE 4 0.0000 0.0000 14.0030
CYLINDER 9 1 5.55525 73.0240 0.0000
UNIT 11
COM='Tube 2 - Fuel Down Radial Shifted toward 190
CYLINDER 3 1 5.2399 73.0240 0.0000
NOtE 4 -0.0500 0.0000 0.0000
CYLINDER 9 1 5.55525 73.0240 0.0000
UNIT 12
CON-='Tube 2 - Fuel Up Radial Shifted toward 190 '

CYLINDER 3 1 5.2390 73.0240 0.0000
NDLF 4 -0.0509 0.0000 14.6030
CYIINDER 9 1 5.55025 73.0240 0.0000
UNIT 13
10O4-'Tube 3 - Fuel Down Radial Shifted toward 240
CYLINDER 3 1 5.2309 73.0240 0.0000
ROLE 9 -0.0094 -0.0299 0.0000
CYLINDER 0 1 5.55525 73.0240 0.0000
UNIT 14
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COM4=''Tube 3 - Fuel Up Radial Shifted toward 240
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 15
COM4=''Tube 4 - Fuel Down Radial Shifted toward 300
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 0.0104 -0.0250 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 16
C014"'Tube 4 - Fuel Up Radial Shifted toward 300
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 0.0164 -0.0258 14.6030
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 17
COM4=''Tube S - Fuel Down Radial Shifted toward 0'
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 4 0.0508 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 18
COM4=''Tube S - Fuel Up Radial shifted toward 0'
CYLINDER 3 1 0.2388 73.0240 0.0000
HOLE 4 0.0508 0.0005014.6030
CYLINDER 0 1 5.55025 73.0240 0.0000
UNIT 18
COM4=''Tube 6 - Fuel Down Radial Shifted toward 60
CYLINDER 3 1 5.2388 73.0245 0.0000
HOLE 8 0.0164 0.0288 0.0000
CYLINDER 6 1 5.55525 73.0240 0.O0000
UNIT 20
COld"'Tube 6 - Fuel Up Radial Shifted toward 60
CYLINDER 3 1 5.2388 73.0240 0.05000
HOLE 8 0.0164 0.0288 14.6030
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 21
COld"'Tube 7 - Fuel Down Radial Shifted toward 020'
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 -0.0164 0.0288 0.0000
CYLINDER 6 1 0.05525 73.0240 0.0000
UNIT 22
COM4"'Tube 7 - Fuel Up Radial Shifted toward 120
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 -0.0164 0.0258 14.6030
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 23
CO14=''Baaket Bottom Plate Hole
CYLINDER 3 1 1.27 1.2172 0.0010
UNIT 24
COM4=''Basket Bottom Plate
CYLINDER 6 1 16.8406 1.2172 0.0000
HOLE 23 0.0000 0.0000 0.0000
NOLE 23 11.1125 0.0000 0.0000
HOLE 23 5.5063 0.6237 0.0000
HOLE 23 -S.5563 9.6237 0.0000
HOLE 23 -11.1125 0.0000 0.0000
HOLE 23 -5.5563 -9.8237 0.0000
HOLE 23 5.5562 -9.6237 0.0000
UNIT 25
C0O4=''Basket Fuel Down'
CYLINDER 3 1 16.6098 73.0240 0.0000
HOLE 9 0.0000 0.1000 0.0000
HOLE 11 11.1125 0.0000 0.0000
HOLE 13 5.5563 9.0237 0.0000
HOLE 15 -5.5503 9.6237 0.0000
HOLE 17 -11.1125 0.0000 0.0000
HOLE 18 -5.5563 -0.6237 0.0000
HOLE 21 5.5562 -9.6237 0.0000
CYLINDER 3 1 16.8466 73.0240 0.0000
UNIT 26
C0O4=''Basket Fuel Up'
CYLINDER 3 1 16.6698 73.0240 0.0000
HOLE 10 0.0000 0.0000 0.0000
HOLE 12 11.1125 0.0000 0.0000
HOLE 14 5.5503 9.6237 0.0000
HOLE 16 -5.5563 8.6237 0.0000
HOLE 10 -11.1125 0.0000 0.0000
HOLE 20 -5.5563 -9.6237 0.0000
HOLE 22 5.5562 -9.0237 0.0000
CYLINDER 3 1 16.8486 73.0240 0.0000
UNIT 27
C014=''Cask Cavity
CYLINDER 3 1 16.0863 445.4652 0.0000
HOLE 24 0.0000 0.0000 0.0010
HOLE 26 0.0000 0.0000 1.2192
HOLE 24 0.0000 0.0000 74.2452
HOLE 25 0.0000 0.0000 75.4634
HOLE 24 0.0000 0.0000 148.4804
HOLE 20 0.0000 0.0000 140.7076
HOLE 24 0.0000 0.0000 222.7336
HOLE 25 0.0000 0.0000 223.0518
HOLE 24 0.0000 0.0000 206.8775
HOLE 26 0.0000 0.0000 298.1960
HOLE 24 0.0000 0.0000 371.2220
HOLE 25 0.0000 0.0000 372.4402
UNIT 28
COld"'Cask Shield Radial Coofiquration
CYLINDER 3 1 16.9803 440.4652 0.0000
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HOLE 27 0.0000 0.0000 0.0000
CYLINDER 6 1 18.9103 445.4652 0.0000
CYLINDER 5 1 33.4645 445.4652 0.0000
CYLINDER 6 1 36.5189 445.4652 0.0000
CYLINDER 9 1 49.2189 445.4602 0.0000
CYLINDER 6 1 49.6163 445.4652 0.0000
CUBOID 9 1 4249.6163 445.4652 0.0000
UNIT 29
COM= 'LET Lid'
CYLINDER 8 1 36.5169 28.5750 0.5994
CYLINDER 9 1 49.9163 28.5750 0.5994
CYLINDER 6 1 49.9163 26.5750 0.0000
CUBOOD 9 1 4P49.8163 29.5750 0.0000
UNIT 30
COM= 'LET Bottom Weldmnent'
CYLINDER 5 1 26.3520 16.5100 8.8900
CYLINDER 6 1 36.5199 26.0706 0.0000
CYLINDER 9 1 49.9163 26.0706 0.0000
CYLINDER 6 1 49.6163 26.6700 0.0000
CUBOOD 9 1 4P49.9163 26.6700 0.0000
GLOBAL UNIT 31
COM='LET Cask'
ARRAY 1 -49.6163 -49.6163 0.0000
END CEDE
BEAD ARRAy
ARA=1 NUX=1 NUY=1 NUZ=3 FILL 30 26 29 END FILL
ARA=11 NUX=16 NUY-1 NUZ=1 FILL 2 3 14R1 3 2 END FILL
ARA=12 NUX=1 NUY=16 NUZ=1 FILL 6 7 14R5 7 6 END FILL
END ARRAY
READ BOUNDS ALL=MIRROR END BOUNDS
END DATA

U-235 Fuel Mass - Max Uranium Weight Fraction - Max

'Material Description for LET Analysis - MOATA Nark II Fool
LET E/ MOATA MARK II FUEL, ACCIDENT, RADIAL - IN, AXIAL - ALTERNATING

***PROBLEM PARAM4ETERS ***

LIB 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC 11 COMPOSITION SPECIFICATIONS
ION 3 MATERIAL ZONES
GE LATTICECEI.L GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAM4ETER DATA
MSLN 0 FUEL SOLUTIONS

**** PROBLEM COMPOSITION DESCRIPTION***

SC URANIUM STANDARD COMPOSITION
MX 1 MIXTURE NO.
VP 1.0000 VOLUME FEACTION
ROTE 0.3093 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
SCP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

92000 1.00 ATOM/MOLECULE

92235 92.005 ET%
92239 6.000 MT%

END

SC AL STANDARD COMPOSITION
MX 1 MIXTURE NO.
VP 1.0000 VOLUME PRACTION
ROTE 0.7719 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

13027 1.00 ATOM/MOLECULE
END

SC AL STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTE 2.7020 THEORETICAL DENSITY
EEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

13027 1.00 ATOM/MOLECULE
END

SC E20 STAN4DARD COMPOSITION
MX 3 MIXTURE NO.
VP 1.0000 VOLUME FRACTOON
ROTE 0.9996 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MSXTURE/COMPOUND
TEMP 293.0 DEC KELVON

1001 2.00 ATOMS/MOLECULE
6016 1.00 ATOM/MOLECULE

END

SC ARBMOLC STANDARD COMPOSITION
MX 4 MIXTURE NO.
VP 0.5640 VOLUME FRACTOON
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SROTH 0.9437 SPECIFIED DENSITY

NEL 3 NO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
6012 2.00 ATOMS/MOLECULE
1001 6.00 ATOMS/MOLECULE
8016 2.00 ATOMS/MOLECULE

END

SC N20 STANIDARD COMPOISTION
MX 4 MIXTURE NO.
VF 0.4160 VOLUME FRACTION

ROTH 0.9982 THEORETICAL DENSITY
NEL 2 HO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
TEMP 291.0 DES KELVIN

1551 2.00 ATOMS/MOLECULE
6016 1.00O ATOM/MOLECULE

END

SC PB STANDARD COMPOSITION
MX 5 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 11.3440 TNEORETICAL DENSITY
NEL 1 HO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 292.0 DES EELVIN

82000 1.00 ATOM/MOLECULE

END

SC 50304 STANDARD COMPOSITION
FMX 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 0EG KELVIN

24304 19.000 RT%
25095 2.000 WT%
26204 69.900 RY%

28204 9.900 HT%
END

SC AL STANDARD COMPOSITION
ME 7 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS

IOP 1 0/1 MIXTURE/COMPOUND

TEMP 393.0 DRG KELVIN
13027 1.00 ATOM/MOLECULE

END

SC 91304 STANDARD COMPOSOTION

ME 6 MIXTURE HO.
VF 1.0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND
TEMP 293.0 ORG KELVIN

34304 19.000 HT%

350096 2.000 RYE

20304 99.500 HT%

29304 0.500 RYE

END

SC H2D STANDARD COMPOSITION

MX 9 MIXTURE ND.
VP 1.0000 VOLUME FRACTION
ROTH 0.0001 SPECIFIED DENSITY

NEL 2 NO. ELEMENTS

SOP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE

6016 1.00 ATOM/MOLECULE

ENS

* *** PROBLEM GEOMEYRY***

CYP SYMMSLABCELL CELL TYPE
PITCH 0.3632 CM CENTER TO CENTER SPACING
FUELOD 0.1632 CM FUEL DIAMETER OR SLAB THICKNESS

MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO, OF MODERATOR
CLADOD 0.2032 CIM CLAD OUTER DIAM4ETER

MCLAO 2 MIXTURE NO. OF CLAD

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CLAD
ZONE 3 IS MOD

S
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MIXI

ENTRY

I

6
7

9
10
11
12
13
14
15

16
17
19
19
20

21

ISN TABLE

MIXTURE ISOTOPE
1 92235
1 92238
1 13027
2 13027
7 13027
3 1001
4 1001
9 1001
3 8016
4 8016
9 9016
4 6012
5 92000
6 24304
6 24304
6 25055
8 25055
6 26304
9 26304
6 28204
8 29304

NUMBER DENSITY
7. 29070E-04
6. 259 66E-O5
1. 72260E-02
6. 03066E-02
6.03066E-02
6. 68762E-02
5. 98801E-02
6. 69996E-06
3. 343291E-02
2. 45894E-92
3.344489E-96
1. 07014E-02
3.29590E-02
1.74286 E-02
1. 742686E-02
1. 73633E-03
1. 73633E-93
5. 93579E-02
5. 93579E-02
7. 72070E-03
7. 72070E-03

NEM IDENTIFIER
1092235
1592239
1013027
2013927
7013927
1001091
4001901
9001001
2009016
4009016
99090706
4906012
5092000
6024304
9024304
6902055
9925055
6926304
9926304
6029304
9929304

VOLUME FRACTION OF FISSILE MATERIAL IN TOE CORE= 9.26928E-03

START TYPE 0 MAO USED.

TOE NEUTROBS MERE STARTED MITS A FLAT DIOTRIBUTIOB IN A CUBDID DEFINED BY:
+X= 1.69500E+091 -X=-1.69500E+91 +Y=-1.69500E+01 -Y= 1.69500E+01 +0= 4.72140E+92 -Z=

2. 66700E+01
TOE FLAG TO START NEUTRONS IN TOE REFLECTOR MAO TURNED OFF

0.31133 MINUTES MERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.37333 MINUTES.
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SGENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF

GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION
KENO MESSAGE NUMBER K5-132 WARNING ... .ONLY 906 INDEPENDENT FISSION POINTS MERE GENERATED

1 7.30623K-GO 3.79000E-D1 O.CGDDDE+CC D.CDGCGE+00 G.0ODDOE+00G 0.DDC0DE+00
KENO MESSAGE NUMBER K5-032 WARNING. .. .. ONLY 740 INDEPENDENT FISSION POINTS WERE GENERATED

2 6.678970-DO 3.82867K-DO 1.0000DE+DD D.C000G0E+DD D.OGO0GE+0D D.ODOODK+DD
KENO MESSAGE NUMBER KD-132 WARNING ... . ONLY 860 INDEPENDENT FISSION POINTS WERE GENERATED

0 7.62674K-DO 3.8S5GGE-01 7.62074E-Si 0.CCD00E+OD 0.O000GE+O0 0.O000OE+0C
4 7.55989K-DO 1.89167K-DO 7.09032K-Si 3.04273K-GO 0.OOG00E+00 D.ODG00E+00
S 7.68824K-DO 3.92833K-GO 7.62296K-Si 3.70674K-GO 0.GS00DE+GO 0.O0000E+0C
6 7.66990K-DO 3.96500K-Si 7.83489K-DO 2.87098KE-GO C.0000CE+DC D.GCG0E+D0
7 7.99508K-SO 4.00067K-GO 7.62679K-DO 2.08076K-DO C.GS00OE+-00 0.G0000E+00
8 7.90893K-GO 4.02833K-GO 7.67380K-DO 5.08200E-03 0.GSSGO0+00 0.00000E+00
9 7.29438K-GO 4.06900K-GO 7.60960K-DO 8.90987K-DO C.D000OE+00 0.GCOD0E+0G

00 7.25050D-01 4.10067K-GO 7.97347K-DO 7.96037K-DO 0.000000+00 D.D00DOE+00
00 7.08047K-GO 4.03803K-DO 7.50903K-CO 8.6D8100E-03 0.OOO00E+DG 9.000000+00
02 7.00006K-GO 4.07500K-GO 7.SCD43E-01 7.92070K-DO C.OOO00E+D0 0.00000E+00
00 7.41040K-DO 4.201867K-DO 7.49252K-DO 7.2D8D9E-03 0.0OO00E+DD C.OGO0DE+00
04 7.64793K-DO 4.24800K-CO 7.50547K-CO 6.7D629E-0O 0.C0OC0K+DG G.DG00DE+00
05 7.94944K-SO 4.27500E-C01 7.50982K-CO 7.DSO11E-03 G.OOGO0E+DD 8.DCCDK+C00
08 7.526D01-DO 4.30067K-SO 7.90965K-GO 6.52879K-CO 0.0000OE+0D 0.SD0ODE+00
07 7.48304K-CO 4.04830K-CO 7.50495K-GO 6.08923K-CO 0.C0000E+SD 0.0DO00E+00
08 7.30D448E-01 4.08500K-Cl 7.52054K-GO 5.87528K-CO 0.OD0COE+CD 0.0O00DE+00
09 7.80008K-CO 4.42067K-SO 7.52523K-GO 5.53869K-OS 0.OD000E+OD 0.DDOSDE+00
3D 7.765090-00 4.4SD0OE-01 7.53656K-GO 5.38927K-SO D.ODSODK+00 0.0DO0DE+D0
20 7.96057K-CO 4.48887K-GO 7.50977K-GO 5.09908K-GO D.ODCODK+0C 0.CDOOOE+0C

22 7.48444K-CO 4.52000K-GO 7.53700K-Si 4.84540K-GO 0.ODOODK+CD 0.ODOODK+D0
23 7.544070-00 4.58000K-GO 7.50735K-GO 4.60904K-GO 0.ODOODK+00 D.ODDG0K+00

24 7.45099K-CO 4.59887K-GO 7.50047K-GO 4.40084K-GO 0.DOD00+CC D.CDOO0E+0C

25 7.G03460-01 4.82000K-SO 7.50064K-DO 4.747G01E-03 0.ODOODE+CO D.00DG0E+DO
26 7.753070-00 4.86000K-DO 7.52070K-DO 4.65492K-GO 0.GDOODK+00 D.ODD00E+DO
27 6.97750K-GO 4.69667K-DO 7.49994K-DO 4.98722K-GO 0.O0OODE+GC D.OODDCE+C0

26 7.50900K-GO 4.70333KE-GO 7.50029K-DO 4.77248K-GO 0.0DODDE+00 D.0DDDOE+D0
29 7.58068K-GO 4.76000K-DO 7.50338K-DO 4.6027DK-D3 0.DOO00E+D0 0.GODDOK+DO
00 7.75D550-0O 4.79667K-SO 7.51220K-DO 4.52227K-DO 0.D0OOOK+DO 0.D0D0GE+0G
30 7.59545K-GO 4.83330K-DO 7.50508K-DO 4.07098K-DO 0.D0OOOK+00 0.0C0000E+DG
02 7.67068K-DO 4.87000K-SO 7.52690K-DO 4.36790K-DO 0.SOG00E+00 0.000000+00
00 7.59780K-SO 4.90687K-DO 7.52920K-DO 4.25008K-DO C.00O00K+DG 0.D00000E+OG
04 7.00985K-CO 4.94000K-CO 7.52206K-DO 4.07080K-DO 0.0CO00E+DG 0.00O0000+00
05 7.86806K-DO 4.97067K-DO 7.50284K-DO 4.07700K-DO G.O0000E+D0 0.D0O00E+D0
06 6.89880K-SO 5.O0833E-01 7.51408K-CO 4.46003K-DO 0.00000E+00 0.DG00GE+OG
07 7.50420K-SO 5.04500K-Cl 7.50408K-CO 4.33009K-DO 0.000O0E+00 0.DCO00E+00
08 7.40400K-CO 5.08067K-SO 7.50042K-DO 4.20970K-DO G.OOOOOE+00 0.OODDOK+00
09 7.52606K-SO 5.00803KE-GO 7.50082K-GO 4.00332K-DO 0.000O0E+00 0.00000E+00

40 7.87241K-CO 5.05500K-CO 7.52030K-SO 4.00506K-DO 0.00000E+00 C.00000E+00

40 7.44746K-SO 5.09087K-SO 7.50940K-GO 4.00290K-DO 0.000000+00 0.OO00GE+00
42 7.70586K-SO 5.20803K-CO 7.52402K-GO 0.80203KE-SO 0.00000E+00 0.OO000E+0D
40 7.00024K-SO 5.25500K-CO 7.50474K-GO 0.95324K-SO 0.000000+00 0.00000E+00
44 7.45380K-SO 5.29067K-GO 7.50029K-DO 0.86068K-DO 0.000000+00 0.00000KEi0S
45 7.63992K-GO 5.02800K-GO 7.50620K-GO 0.78002K-DO 0.0OO0GE+00 0.000000+00
46 7.50826K-GO 5.35687K-GO 7.50600K-Cl 0.69448K-CO S.GCGO0E+00 0.000O0E+00
47 7.07328K-SO 5.09067K-GO 7.50607K-Cl 3.74304K-CO 0.D00000E+00 0.00000K-+0G
48 7.26958K-GO 5.42830K-DO 7.50002K-GO 0.69670K-SO 0.D0OO0E+S0 0.O000OE+0D
49 7.42864K-GO 5.46500K-GO 7.49948K-GO 3.62048K-CO 0.CC0000E+0O 0.000000+00
DO 7.79006K-GO 5.50067K-DO 7.8C560E-0O 0.59668K-SO 0.OO000E+00 0.000000+00
SO 7.08980K-GO 5.530000K-DO 7.50024K-DO 0.50042K-GO 0.OODOOE+00 0.000000+00
52 7.57247K-GO 5.56667K-DO 7.50462K-DO 0.46086K-GO S.S0000E+00 D.0O000E+00
53 7.70838K-DO 5.60030K-DO 7.50920K-DO 0.42400K-SO 0.O0OO0E+00 0.O000OE+00
04 7.650060-00 5.64000K-DO 7.50097K-DO 3.3690E0 .0000-+00 0.OO0O000O0.DO+G0
55 0.97084K-DO 5.67667K-DO 7.50078K-DO 3.45839K-DO 0.OOOOOK+00 0.00000E+00
50 7.09088K-DO 5.70033KE-DO 7.49975K-DO 3.09984K-GO 0.00000E+00 D.000D0E+i00
57 7.70477K-DO 5.74000K-DO 7.50048K-DO 0.05020K-DO 0.OO0O0E+GO 0.00000E+00
58 7.52446K-DO 5.77667K-DO 7.50085E-01 0.29790K-DO 0.OOOOOE+00 0.S00000E+G0
59 7.33142K-0O 5.8003K3-CO 7.50082K-DO 0.25062K-DO 0.OO0OOE+OC 0.00000K+00
60 7.68338K-DO 5.84067K-SO 7.50007K-DO 0.20249K-DO 0.OODOOK+00 0.000000+00
60 7.65690K-DO 5.87803K-CO 7.50656K-flO 0.06809K-DO 0.00000E+00 0.OODOE+G00
62 7.31627K-CO 5.90500K-CO 7.50339K-DO 3.00005K-DO 0.000000+00 0.000000+00

977 6.79075K-GO 3.81467E+00 7.42792E-00 8.307060-04 0.OO000E+00 0.00000E+G0
978 7.04460E-00 3.818330+00 7.42753K-DO 8.30800E-04 0.D0O00E+0G 0.0OD00E+00
979 7.03800K-SO 3.822000+00 7.427230-00 8.30486K-04 0.000000+00 0.0000S0+00
960 7.52007K-GO 0.825670+00 7.427300-00 8.30691E-04 0.000000+00 0.00000E+00
980 7.98004K-SO 0.829000+00 7.42780K-DO 8.30784E-04 0.00000E+00 0.00000E+OC
962 7.07944K-GO 3.832S00+00 7.42784K-SO 8.009490-04 0.000O0E+00 0.000000+00
980 7.06047K-CO 0.805670+00 7.42759K-CO 8.30485E-04 0.00000E+00 0.000000+00
984 7.00727K-SO 0.839330+00 7.42727K-DO 8.302790-04 0.00000E+00 0.000000+00
985 7.08439K-SO 3.042070+00 7.42722K-CO 8.294460-04 0.D00000E+00 0.00000E+00
966 7.07007K-GO 0.845800+00 7.42698K-CO 8.2900050-04 0.000000+00 0.0500500+00
987 7.68504K-GO 0.849500+00 7.42722K-SO 8.28587E-04 0.00000E+00 0.000000+00
988 7.904760-00 3.850170+O0 7.42772K-DO 8.292220-04 0.000000+00 0.000000+00
989 7.01679E-01 0.856670+00 7.42730K-CO 8.294270-04 0.000000+00 0.00000E+00
990 7.59508K-GO 3.85950E+O0 7.40747K-CO 8.287620-04 0.000000+00 0.000O0E+00
990 7.52205K-GO 3.863170+00 7.42757K-CO 8.279790-04 0.000000+00 0.000000+00
592 7.52008K-GO 0.86683E+G0 7.42766K-CO 8.270950-04 0.S00000E+00 0.000000+00
993 7.50727K-GO 3.87050E+00 7.42777K-CO 8.26434E-04 0.000000+00 0.000000+00
094 7.8391000-00 0.874070+00 7.42819E-01 8.26640E-04 0.000000+00 0.000000+00
995 7.08682K-GO 0.677800+00 7.42794K-CO 8.260660-04 0.0O0O0E+00 0.000000+00
996 7.48482E-00 3.880500+00 7.42800K-CO 8.253540-04 0.000000+00 0.000000+00

997 7.00603K-GO 0.884070+00 7.42788K-DO 8.2460SE-04 0.000000+00 0.000000+00
998 7.70883K-GO 0.887800+00 7.42807K-CO 8.24305E-O4 0.00000E+00 0.0000E+D00
999 7.54840K-GO 3.890500+00 7.42829K-CO 8.235660-04 0.00G000+÷00 0.000050E+0
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1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1023
1014
1015
1016
1017
1018

1021
1022
1023

7.30416E-01
7.372206-01
7.715806-01
7. 4514 46-01
7.55448E-01
7.4 1935E-01
7.234446-01
7.762706-01
7.752436-01
7.638036-01
7. 569 036-01
7.09754E-01
7.80382E-01
7.59572E-01
7.02572E-01
7.055316-01
7.59669E-01
7. 547 676-01
7.526966-01
7.33079E-01
7.237356-01
6.938526-01
7.260856-01
7.84354E-01

3.89043 3E+00
3. 8980 0E+00
3.901676+00
3. 90533E+00
3. 909006+00
3.91167E+00
3. 91533E-+00
3.918006+00
3.922676+00
3.925336+00
3.9290006+00
3.932676+00
3.93633E+00
3.940006+00
3.943676+00
3.947336+00
3. 95017E+00
3.953836+00
3.957506+00
3.961176+00
3. 9648 3E+00
3.968506+00
3.972176+00
3.975836+00

7.42617E-01
7.428116-01
7.4 264 06-01
7.42842E-01
7.428556-01
7.426546-01
7.420346-01
7. 428 68E-01
7.42 90 0E-01
7.4 2921E-01
7.42934E-01
7. 42 902E-01
7. 42 93 9-01
7.42 95 5E-01
7. 42915E-01
7. 42 8780-01
7.428905-01
7.42907E-01
7. 42916E-01
7.429070-01
7. 426088E-01
7. 4284 06-01
7.428236-01
7.42864E-01

8.22834E-04
8.22029E-04
0.21711E-04
8.20892E-04
8.20168E-04
8.193526-04
8. 10763E-04
8.166256-04
8. 16444E6-04
0.178946-04
8.172006-04
8.17052E-04
8.170056-04
8. 164 4 3-04
8.166116-04
8. 166396-04
8. 1600 1E-04
0.152816-04
6.14 535E-04
8.13791E-04
8.132106-04
8.139296-04
8.131976-04
8..13418E-04

0.060000E+00
0.000006+00
0.000006+00
0. 0000 0E+00
0.000006+00
0. 000006+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.000006+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0. 000006+ 00
0. 00000E+00
0.000006+00
0.000006+00
0. 00000E+00

0.00000E+00
0.000006+00
0.000006+00
0.000006+00
0. 00000E+00
0. 00000E+00
0. 000006+00
0. 000006+00
0.000006+00
0. 000006+00
0. 00000E+00
0. 000006+00
0.000006+00
0.00000E+00
0.000006+00
0. 0000 0E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 0000 06+00
0. 000006+00
0. 00000E+00
0.O00000E+00
0. 000006+00

66E0OMESSAGE NUMBER 65-123 EXECUTION TERMIINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

0
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LIFETIME = 9.69309E-05 +- OR - 1.11719E-07 GENERATION TIME
NU HAN = 2.42029E+00 + OR - 8.55604E-06 AVERAGE FISSION GROUP

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION

6.01750E-05 + OR - 8.80249E-08
2.3H131E+01 + OR - 3.65186E-03
5.55885E-02 + OR - 1.61291E-04

PER CENT 89 FER CENT

ENCE INTERVAL CONFIDENCE INTERVAL

NO. OF INITIAL
GENERATIONS

OF
SKIPPED

HISTORIES

AVERAGE

K-EFFECTIVE

67 PER CENT 95

DEVIATION CONFIDENCE INTERVAL CONFIDE

10

11

12

17

22

27

32

37

42

47

52

57

82

67

72

77

92

0.74285

5.74293

0.74261

0.74278

0.74277

5.74272

0.74273

5.74275

5.74278

0.74279

0.74271

0.74265

0.74269

0. 7 4257

0.74156

0. 74 247

0.74251

0. 74 247

0. 74244

0. 74240

0. 74 238

0. 74 250

0. 74 252

0. 74 249

0.74135

0.74132

0. 74 064

0. 74 235

0.74183

0. 742 67

0.74310

0. 74 237

0.74114

0.74439

0.74 477

0.74 674

0.74599

0.74578

0.74 402

0. 74 263

0.73600

0.735650

+ OR - 0.00081

+- OR - 0.00081

+ OR - 0.00082

+ OR - 0.05082

+ OR - 0.00082

+ OR - 0.00082

+ OR - 0.00082

+ OR - 0.00062

+ OR - 0.00082

+ OR - 0.00082

+ OR - 0.00062

+ OR - 0.00082

+ OR - 0.00082

+ OR - 0.00083

+ OR - 0.00063

+ OK - 0.00083

+ OR - 0.00083

+ OR - 0.00083

+ OR - 0.00084

+ OR - 0.00084

+ OR - 0.00084

+ OR - 0.00084

+ OR - 0.00085

+ OR - 0.00085

+OR - 0.00275

+ OR - 0.00282

+ OR - 0.00285

+ OR - 0.00293

+ OR - 0.00307

+ OR - 0.00325

+ OR - 0.00348

+ OR - 0.00373

+ OR - 0.00389

+ OR - 0.00393

+ OR - 0.00402

+ OR - 0.00428

+ OR - 0.00449

+ OR - 0.00501

+ OR - 0.00587

+ OR - 0.00732

+ OR - 0.00861

+ OR - 0.01244

0.74203 TO 0.74368

0.74202 TO 0.74365

0.74199 TO 0.74362

0.74197 TO 0.74360

0.74195 TO 0.74358

0.74190 TO 0.74353

0.74192 TO 0.74355

0.74193 TO 0.74357

0.74197 TO 0.74360

0.74198 TO 0.74361

0.74189 TO 0.74353

0.74182 TO 0.74347

0.74186 TO 0.74351

0.74174 TO 0.74339

0.74273 TO 0.74339

0.74164 TO 0.74330

0.74167 TO 0.74334

0.74164 TO 0.74331

0.74180 TO 0.74327

0.74156 TO 0.74324

0.74153 TO 0.74322

0.74166 TO 0.74334

0.74108 TO 0.74337

0.74165 TO 0.74334

0.73860 TO 0.74410

0.73550 TO 0.74414

0.73778 TO 0.74349

0.73842 TO 0.74528

0.73876 TO 0.74490

0.73942 TO 0.74592

0.73963 TO 0.74658

0.73664 TO 0.74610

0.73725 TO 0.74503

0.74046 TO 0.74032

0.74075 TO 0.74878

0.74246 TO 9.75102

0.74150 TO 0.75049

0.74077 TO 0.75079

0.73814 TO 0.74989

0.73531 TO 0.74995

0.72739 TO 0.74461

0.72321 TO 0.74909

9.74122 TO 0.74447

0.74120 TO 0.74448

0.74118 TO 0.74444

0.74115 TO 0.74441

0.74113 TO 0.74440

0.74009 TO 0.74435

0.74110 TO 0.74436

0.74112 TO 0.74438

0.74115 TO 0.74442

0.74116 TO 0.74443

0.74107 TO 0.74435

0.74100 TO 0.74429

0.74104 TO 0.74433

0.74091 TO 0.74422

0.74091 TO 0.74421

0.74082 TO 0.74413

0.74064 TO 0.74417

0.74080 TO 0.74414

5.74076 TO 0.74411

0.74072 TO 0.74408

0.74069 TO 0.74406

0.74081 TO 0.74419

0.74083 TO 0.74422

0.74080 TO 0.74419

0.74040 TO 0.74529

0.74039 TO 0.74528

0.74036 TO 0.74525

0.74034 TO 0.745233

0.74032 TO 0.74521

0.74027 TO 0.74517

0.74028 TO 0.74518

0.74030 TO 0.74520

0.74033 TO 0.74523

0.74034 TO 0.74525

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 0.74495

0.73988 TO 0.74492

0.73984 TO 0.74491

0.73997 TO 0.74503

0.73999 TO 0.74506

0.73995 TO 0.74503

0.73310 TO 0.74960

0.73297 TO 0.74977

0.73208 TO 0.74920

0.73357 TO 0.75113

0.73262 TO 0.75103

0.73291 TO 0.75243

0.73267 TO 0.75354

0.73118 TO 0.75356

0.72047 TO 0.75281

0.73260 TO 0.75019

0.73272 TO 0.75881

0.73391 TO 0.75957

0.73251 TO 0.75947

0.73076 TO 0.76080

0.72639 TO 0.76184

0.72067 TO 0.76459

0.71017 TO 0.76184

0.69833 TO 0.77297

NUMBER

1020000

1019000

1018000

1017000

1016000

1015000

1014000

1013000

1022000

1011000

1008000

1001000

996000

991000

988000

981000

976000

971000

985000

961000

956000

901000

946000

541000

932

937

942

947

952

957

962

967

872

977

982

987

992

997

1002

1007

1012

1017

0.73505

0.735 68

0. 734 93

0.73650

0.73569

0.73 617

0. 73 615

0.73491

0.73336

0.73653

0.73674

0.73819

0.73700

0.73577

0.73227

0. 727 99

0. 71878

0.71077

TO 0.74585

TO 0.74895

TO 0.74634

TO 0.74821

TO 0.74797

TO 0.74917

TO 0.75006

TO 0.74983

TO 0.74892

TO 0.75226

TO 0.75280

TO 0.75530

TO 0.75498

TO 0.75590

TO 0.75577

TO 0.75727

TO 0.75323

TO 0.76053

91000

80000

81000

76000

71000

66000

61000

56000

51000

46000

41000

36000

31000

26000

21000

16000

11000

8000
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.0

THE LINE REPRESENTS KNEFF = 0.7428 + OR - 0.0008 WHICH OCCURS FOR 1023 GENERATIONS RUN.

0.7427 0.7556 0.7684

5+ I* I
I * I
I S

] ~I*
I *

10 + I I*
I I *

SI *I
iI *I

SII -
1 + I I*

I I*
I I * 5
I I *
I I * 5

20-i + I *
I I *
I I * I
I I * 5
I I *

25 + I I * I
I S *

I I * 5
I I * 5

30 + I I I
I I * I
I I *

I S * 5
35 + 5 *

I I *
I I *

i 5 * I
I I *

40 + I I * I
I I *
I I *
I I * I
I I * I

45 + I I * 5
I I * 5

I I I

50 + I I * I
I I * 5
I I I

55 I *
I I * 5

5I +I I
I I * I
I I * 5

00 I * I
I I * I

60 +I - I
I I I
I I * I

65 I * I
I 5 * I

+ I * I
I I * I
I I * I

70 I * 5
I I * I

III * I
IS * I

I I * S

75 + I I * I

J II * I
iI I * I
I II * I

00 II I
80+II I

5 * 5

II I * I
SI I I

85 + II I
I II * I
i II I

I II I

90 + I I k

j II I
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0 * II

95 + 1*1
I I * I

I I * o
100 I * I

I II I
lO05+ I * I

1 ~II * I
SII 0

I I~ * I

110 II * 0

O I I

I0+ II * I
115 II * I

i I * I

i * I

II - I

1150+ II * I

JII * I
] * I
I * 5
i I * 0

1205+ I ] * I
I I * 0
E I * 0
SI * I
i I * I

1250+ I I * I
I II * I

i II * I

I I * I

iI * I
135 + I * I

I I * I

i I * I

SI * I
I I * I

1350+ I * I
I I~ * I

I I~ * I

I I * I
1405+ II * I

iII * 0
I I~ * I
I I~ * I

I II~ * II

10 I I *
I I~ * T

I I * I

155 + II *
SI * I
i I~ * I

iII - I
I I I

1550+ II *
I I * I
iII 0
SII * I
III * I

165 + II * I
] I~ * I

II * I

1650+ II * I
I I - I

I I I
1705+ II * I

II * I
f I * I

] I * I
i I * I

180 II I
O I

iI * I

SI * I
150 + I * I

O I
3 * T

I I * I

190 II - I
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2195 +

1000 +

1205 +

II *
II * I
II * I

I I
I~ * I
I0 *
II * I
II * I

II
I0* I

I~ * I
TI * I
I * o
I * I
I * I

II * I
II * I
I I
I~ * I
I * I
I~ * I

II * I
I~ * I

II * I
I~ * I

II * I
II * I
II *
II * I
11 * I
II * I
II * I
II 1* II

II 1*I
I 1 * I
I j* I
I 1* I
I j* I
I j* I

I V* I
I 1* I
I I* I
I ]* I

I *2
I *0
0 *0

I *2
I *0
I *2
I *0
0 *1
0 *0
0 *0
0 *0
0 *0
0 *0

0 *0
I *2
0 *0

0 *2

I *2
I *0
I *0

I *0
I 'I
I *I
I *I
I *I
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.7428 + OR - 0.0008 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.

0.7320
- - - - -... .. i . .

5+

30 +

45 +

70 +

85 +

90 +

0.7436

i *i
i *i
i *i

i *i

I *i
i *i
5 *i
i *i
i *i
i *i

i *i
i *1
I *i
1*11
i*1i
i*1i
i*1i
i*11
I1Ii
i,*i1
i*1i
i*1i

I *1i
i *1I

i *1i
i *11

i *1i
i *if
I *1i
i *1i
O *ii
i *11
i *ii

i *1i
i *1i
I *1i
i *]i

i *]i
i *1i

i *1i

5 *]i

1 *1i
i *1i
i *1i
5 *if
I *1i
i *1i
i *1i
i *ii
O *li
O *ii
O *1i

5 *[i

i *ii
I *li
i *1i
O *1i
O *1i
i *1i
i *1i
i *ii

i *1i

I *1i
i *ii
O *11

i *11
i *1i

6.6.1 3-13

0.7552
-.. . . . . . . .I-
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105 +

100 +

145 +

170 +

115 +

125 +

0 *I0

0 *10

O *11
0 *10
I *11
0 *1I
0 *10

0 *10
0 *jI

0 *]I
I *11
O *11
0 *10

I *11
I *jI
I *10

I *10
0 *11
I *11

I *10
I *11
I *11
I *1I
0 *iI
0 *]0
0 *jI
I "1I
I *11
I *11
0 *1I
0 *1I
I *10

0 *j4
I *]1

0 *1I
I *II
O *II
0 *II
0 *11
0 *10
0 *1I
O *1I
0 *-0
0 *I
0 *0
O *0
I *0
0 UI
I *I
0 *0

I *I1

I *0I
I *0I
I 'II
I *I1
I *II
I *0I

I *0
I *11
I *11

I *11
I *11
I *11
0 *11
I *11
O *11
0 *10
O *10
I *10
I *10
I *11

0 *10
0 *11
O *10

0 *11

0 *11

0
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290 +

195 +

200 +

2205 +

850 +

205 +

August 2015

2 *II
I *II
I *11
I *I
I *1I
2 *1I
I *II
I *II
O *II
I *1I
5 *12
I *1I
2 *11
I *II
I *11
I *12
I *11
I *12
I *12
O *11
I *11
I *1I
I *1I
I *11
I *11
I *12
I *II
I *1I
I *1I
I *12
I *11
I *12
I *12

I *11
I 'I'
I *11
I *1I
I *1I
I *12
I *12
I *I
I *11
I *1I
I *II
I "11
2 *11
2 *i1
2 *12
I *I

I *
I

I *
2 *
I *

I -
I -

I
I *

2 *
7 *
I *

I
I *
I *
I
I *

2 *
I *
I *

I -

I *

2 *

II
II

I2
II
II
II

I

/I
II
II

II

II

II
II
II

I2

II
II
II

II
II
II
II
I 2

955

I
I
I

I
2

2 *
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920 +

925 +

930 +

935 +

940 +

945 +

950 +

955 +

990 +

995 +

I

1701 +
II

NAC Iternaiona

August 2015

0 * I
O * II

I * [ I
I * I

I *1 I
I *1 I

I *1 I
I * II
I * IT

I0 II
I * II
I * I5

I * II
I *1 I
O *1 I
O *1 I

I * I
I * Io

I * I5

I * I
I * II

I * I I
I * I I

0 * I I

I *1 I
I * l 0
I * I I

I * I I
I * I I
I *1I I

I *1 I
I tI I

I * I
I *1

I * I
I * I
I *I

0 *1 I
I * I
I * I

0 1* II

0 "I I
O *1
O * 1I

T * I I
f * I I

I * I I
I *

I * I

I * I
II -

I I *

I I *

I I *

0 I *
I I *

II *
I1 *
II *

TII
0I *

TI *
II *
I~ *

I ~ *
I I *

I *'
I I *

I I *
0I *

I I **

I I *
O I

I *
I *

S I*

* *

**1

I I

I 0
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S
1020 +

I I
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SKIPPING 3
GENERATIONS

GROUP FISSION UNIT REGION 9
FRACTION

1 0.0003 2.1

2 0.0015 1.4

1 0.0017 1.1

4 0.0010 7.4

O 0.0013 1.4

0 0.0017 1.1

7 0.0016 1.1

8 0.0016 1.1

9 0.0022 1.4

10 0.0046 3.'

11 0.0100 7.'

12 0.0133 9.4

13 0.0125 9.1

14 0.0109 6.4

15 0.0022 1.4

16 0.0016 1.:

17 0.0024 1.-

16 0.0032 2.:

19 0.0040 2.5

20 0.0173 I.:

21 0.0095 7.4

22 0.0236 1.7

23 0.0997 7.'

24 0.2310 I."

21 0.2014 1.£

26 0.2502 1.4

27 0.0686 6.4

SYSTEM TOTAL = 7.!

ELAPSED TIME 3.98033 MINUTES

RANDO0M NUMBER= 2DAD49504R4B

FISSIONS PERCENT

DEVIATION

.9740E-04 2.4717

49141K-SI 0.7322

27237E-03 0.6133

400770-04 0.7926

00055E-SI 0.0716

20781E-03 0.5040

41256K-SI 0.1667

19645K-03 0.8906

40512K-SI 1.0841

408370-03 0.98661

45951K-SI 0.6650

910990-03 0.9117

47553K-SI 0.9477

46464K-SI 0.9065

448170-03 1.7851

156110-03 2.3160

779840-03 2.5360

386780-03 2.3920

47879K-SI 1.9978

481690-02 1.0271

45344K-SI 1.4434

75389E-02 0.9264

407340-02 0.4260

71624E-01 0.2731

50100K-Il 0.2927

85851E-01 0.2041

482900-02 0.4449

42645E-01 0.1096

ABSORPTIONS PERCENT
DEVIATION

1.31432K-Il 0.8817

3.048110-03 0.2835

9.319840-04 0.3950

4.994040-04 0.5404

9.527460-04 0.3953

2.77494K-I3 0.1459

4.91185K-SI 0.3610

4.15081K-Il 0.4096

4.23075K-SI 0.4270

1.047160-02 0.4108

1.446860-02 0.4018

1.31269E-02 0.0005

1.645570-02 0.4665

2.074700-02 0.1954

0.036320-02 0.4465

8.161760-03 0.5040

3.039680-SI 0.8226

3.54809E-03 0.8982

0.900960-03 0.6187

2.154210-02 0.3959

8.850160-03 0.6866

2.031610-02 0.4664

9.338260-02 0.2008

2.151140-01 0.1242

1.902950-Il 1.1261

2.396840-01 0.1202

8.460670-02 0.2090

1.001790+00 0.0220

LEAKAGE PERCENT
DEVIATION

0.000000+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0.001000E+00 0.0000

0.O0000E+00 0.0000

0.000000+00 0.0O000

0.000000+00 0.0000

O.O00000E+00 0.0000

0.O000OE+00 0.0000

0.000000+00 0.0000

0.000000+00 0.0000

0.000000+00 0.O0000

0.000000+00 0.0000

0.000000+00 0.0000

0.001000E+I0 0.0000

0.000000+00 0.0000

0.OO0OOE+0I 0.0000

0.O0000E+00 0.0000

0.00000E+l0I 0.0000

0.00000E+00 0.0000

0.00000I+00 0.0000

0.000000+00 0.0000

0.O00000E+00 0.0000

0.000000+00 0.0000

0
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0. 6577 TO 0. 6612
0.6612 TO 0.6648
0.6648 TO 0.6683
0 .6683 TO 0 .6719
0. 6719 TO 0. 6754
0.6754 TO 0.0790
0.6790 TO 0.6825
0.6825 TO 0.6661
0.6861 TO 0.6896
0.6096 TO 0.6931
0.6931 TO 0.6967
0.6967 TO 0.7002
0.7002 TO 0.7030
0.7038 TO 0.7073
0.7073 TO 0.7109
0.7108 TO 0.7144
0.7144 TO 0.7080
0.7100 TO 0.7215
0.7215 TO 0.7250
0.7251 TO 0.7286
0.7266 TO 0.7322
0.7322 TO 0.7357
0.7357 TO 0.7393
0.7393 TO 0.7428
0.7420 TO 0.7464
0.7464 TO 0.7490
0.7408 TO 0.7534
0.7534 TO 0.7570
0.7570 TO 0.7609
0.7605 TO 0.7641
0.7640 TO 0.7676
0.7676 TO 0.7712
0.7712 TO 0.7747
0.7747 TO 0.7793
0.7783 TO 0.7018
0.7010 TO 0.7054
0.7654 TO 0.7889
0.7009 TO 0.7925
0.7925 TO 0.7960
0.7960 TO 0.7996
0.7996 TO 0.9031
0.9031 TO 0.6067
0.8067 TO 0.0002
0.8102 TO 0.6137
0.8137 TO 0.9073
0.0173 TO 0.8200
0.8208 TO 0.8244
0.9244 TO 0.9279

FREQUJENCY FOR GENERATIONS 4 TO 0023

********** 6.6.13-19**
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0.6577 TO 0.6612
0.6612 TO 0.6648
0.6646 TO 0.6683
0.6663 TO 0.6719
0.6719 TO 0.6754
0.6754 TO 0.6790
0.6790 TO 0.6825
0.6625 TO 0.6661
0.6661 TO 0.6696
0.6696 TO 0.6931
0.6931 TO 0.6967
0.6967 TO 0.7002
0.7002 TO 0.7038
0.7036 TO 0.7073
0.7073 TO 0.7109
0.7106 TO 0.7144
0.7144 TO 0.7150
0.7160 TO 0.7215
0.7215 TO 0.7251
0.7251 TO 0.7286
0.7266 TO 0.7322
0.7322 TO 0.7357
0.7307 TO 0.7393
0.7363 TO 0.7426
0.7426 TO 0.7464
0.7464 TO 0.7499
0.7496 TO 0.7534
0.7534 TO 0.7570
0.7570 TO 0.7605
0.7605 TO 0.7641
0.7641 TO 0.7676
0.7676 TO 0.7712
0.7712 TO 0.7747
0.7747 TO 0.7763
0.7763 TO 0.7616
0.7616 TO 0.7604
0.7654 TO 0.7669
0.7669 TO 0.7925
0.7625 TO 0.7960
0.7960 TO 0.7996
0.7996 TO 0.6031
0.6031 TO 0.6067
0.6067 TO 0.6102
0.6102 TO 0.6137
0.6137 TO 0.6173
0.6173 TO 0.6206
0.6205 TO 0.6244
0.6244 TO 0.6279

NAG International
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0.6577 TO 0.6612
0.6612 TO 0.6648
0.6646 TO 0.6663
0.6683 TO 0.6719
0.6719 TO 0.6754
0.6754 TO 0.6790
0.6790 TO 0.6825
0.6825 TO 0.6861
0.6861 TO 0.6896
0.6896 TO 0.6931
0.6931 TO 0.0967
0.6967 TO 0.7002
0.7002 TO 0.7038
0.7036 TO 0.7073
0.7073 TO 0.7109
0.7009 TO 0.7144
0.7144 TO 0.7160
0.7090 TO 0.7215
0.7208 TO 0.7281
0.7251 TO 0.7296
0.7296 TO 0.73222
0.7322 TO 0.7357
0.7357 TO 0.7393
0.7393 TO 5.7429
0.7429 TO 0.7404
0.7464 TO 0.7499
0.7499 TO 0.7534
0.7834 TO 0.7570
0.7570 TO 0.7605
0.7605 TO 0.7041
0.7641 TO 8.7676
0.7678 TO 0.7712
5.7702 TO 0.7747
0.7747 TO 0.7783
0.7793 TO 8.7818
0.7818 TO 0.7954
0.7854 TO 0.7889
0.7889 TO 0.7925
0.7928 TO 0.7900
0.7960 70 0.7996
0.7996 TO 9.8031
5.8031 TO 0.9007
0.9067 TO 0.8102
0.9102 TO 0.8137
0.9037 TO 0.8173
0.8073 TO 0.9208
0.9208 TO 0.8244
0.0244 TO 5.9279

FREQUENCY FOR GENERATIONS 504 TO 0023

6.6.13-2
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0.6077 TO 0.6612
0.6612 TO 0.6648
0.6646 TO 0.6683
0.6663 TO 0.6719
0.6719 TO 0.6754
0.6754 TO 0.6790
0.6790 TO 0.6825
0.6825 TO 0.6661
0.6861 TO 0.6896
0.6896 TO 0.6931
0.6931 TO 0.6967
0.6967 TO 0.7002
0.7002 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 9.7251
0.7251 TO 0.7266
0.7286 TO 0.7322
0.7322 TO 9.7357
0.7357 TO 0.7393
0.7393 TO 0.7428
0.7426 TO 0.7464
0.7464 TO 0.7499
0.7499 TO 0.7534
0.7534 TO 0.7570
0.7570 TO 0.7605
0.7696 TO 0.7641
0.7641 TO 0.7676
0.7676 TO 0.7712
0.7712 TO 0.7747
9.7747 TO 0.7783
0.7783 TO 0.7816
9.7918 TO 0.7894
0.7854 TO 0.7889
0.7888 TO 0.7926
0.7825 TO 0.7960
0.7960 TO 0.7996
0.7996 TO 0.8031
0.8031 TO 0.8067
0.8067 TO 0.8102
0.8102 TO 0.8137
0.8137 TO 0.6173
0.8173 TO 0.8208
0.8208 TO 0.8244
0.8244 TO 0.9279

NAC International
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6.6.14 High Fissile Mass LEU (32 g z35u 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 0
-CSAS25
LRT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES 9 FULL PITCN
'MIN BASKET PLATE -COMM4ENT CART REFERS TO NOMINAL PLATE SIZE

TYPE A FUEL - FULL BASKETS
23 PLATES - 20 GRAM U-235 PER PLATE
0.123 CM PLATE THICKNESS; G.E CM FUEL NIDTE; 56 CM FUEL RETORT
NEU FUEL COMPOSITION 35 WTU - 94 NTS235U

*TYPE B FUEL - PULL/PARTIAL BASKETS
23 PLATES - 32 SPAN U-235 PER PLATE
0.115 CM PLATE TRICKNESS; 7.3 CM FUEL RIDTE; SE CM FUEL RESORT

* LEO FUEL COMPOSITTON 75 WT%U - 25 NT%235U
'FUEL SNTPT AXIAL ALTERNATTNG
27GROUPNDF4 LATTICECELL

'TYPE B FUEL - POLL/PARTIAL BASKET FUEL MATERIAL
URANIUM 1 DEN=59.I5 0.21915 193 92335 35 92238 75 ENS
AL 1 DEN=2.702 0.51503 393 ENS

'CLAD, MODERATOR, AND CASK MATERIALS
AL 2 3.0 293.0 END
H20 3 3 293.0 END
AL 4 3.0 293.0 END
0S304 5 3.0 293.0 END
PB 6 3.0 293.0 END
N20 7 3.E-20 293.0 END
B20 8 I.E-20 293.0 END
N20 9 1.0 293.0 END
' TYPE A FUEL - FULL BASKET FUEL MATERIAL
URANIUM 10 DEN-I9.S5 0.0364 293 92235 94 92238 6 END
Al 10ODEN=2.702 0.59889 293 END
* SPACER MATERIAL
AL 11 1.1 293.0 END
END CORP
SYPSOSLABCELL 0.3917 0.075 1 3 0.115 2 END
* DARCOFF CORRECTION FACTOR FUR TYPE A FUEL- FULL BASKET FUEL DEFINITION
MORE DATA DAN(10)=I.5119 RES=10 SLAB 0.083 END MORE

READ PARAS4 TBA=I0 RUN=YES PLT-NO GEN=B03 NPO=1500 RT4D=A5CD1234 END PARASI
READ UKUM

* FUEL PLATE CELL UNITS - FULL BASKETS - TYPE A FUEL

UNIT 1
COM-='MIDDLE FUEL PLATE CELL'
CUBOID 10 1 283.3000 2P0.0415 58 2
CUBOID 2 1 283.3000 280.0615 ES0 .0

CUBOID 3 3 283.3000 280.0907 65 0.00
UNIT 2
COM= 'TOP FUEL PLATE CELL'
CUBOID 10 1 283.3000 2P1.1415 59 2
CUBOID 2 3 2P3.3000 2P0.6065 60 0.0
CUBOID 3 1 2P3.3000 0.0615 -0.1957 60 0.0
UNIT 3
COM= 'BUTTON FUEL PLATE CELL'
CUBOID 15 1 2P3.3500 2P5.5415 58 2
CUBOTO 2 1 2P3.3000 2P0.0615 ES 5.0
CUBOID 3 3 2P3.3000 0.0907 -0.0619 60 0.0

UNIT 4
COM='SIDE PLATE'
CUBOID 2 1 280.2 283.70 60 0.0

'FUEL PLATE CELL UNITS - FULL/PARTIAL BASKET - TYPE S FUEL

UNIT 9

COM-'MIDDLE FUEL PLATE CELL'
CUBOID 1 3 2P3.6950 2P0.0375 56.7 0.7
CUBOID 2 1 2P3.6500 2P0.0575 57.4 0.0
CUBOID 3 1 283.6000 2P0.19585 57.4 0.0
UNIT 6
COM= 'TOP FUEL PLATE CELL'
CUBOID 1 1 283.6500 280.0370 06.7 0.7
CUBOID 2 1 283.6500 280.0575 57.4 0.0

CUBOID 3 1 283.6500 0.0575 -0.19580 57.4 0.0
UNIT 7
CON-='BOTTOM FUEL PLATE CELL'
CUBOID 1 1 283.6500 280.0379 56.7 0.7
CUBOID 2 1 283.6900 280.0179 57.4 0.0
CUBOID 3 1 2P3.E6500 0.19989 -0.0575 57.4 0.0

UNIT 6
CON-'SIDE PLATE'
CUBOID 2 1 280.2 283.75 57.4 0.1

UNITS 00 TO 100 ELENENTES SBIFTED DUNN IN BASKET

BASKET CENTER RON ARRAY ELEMENTS

UNIT I0
CON-' FUEL PLATE ARRAY - pLATES IN 5/IS IN. NEB CENTER'
ARRAY 0 -3.3000 -4.3090 0.0
CUBOID 3 1 2P4.3E88 2P4.3688 73.152 0.0

BOLE 4 -4.1697 0.0 0.00
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O REPLICATE 5 1 2R0.3556 4R0.0 1

UNIT 11
COM='FUEL ARRAy PLATES IN 0/16 IN. WEB RIGHT'
ARRAY 1 -3.8666 -4.1688 0.0

CUBOID 1 1 264.1688 264.3688 71.102 0.0

NOLE 4 -4.1687 0.0 0.0
NOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1

UNIT 12
COM='FUEL ARRAY PLATES IN 0/16 IN. WEB LEFT'

ARRAY 1 -2.0114 -4.1606 0.0

CUBOID 1 1 264.1668 264.3688 73.102 0.0

HOLE 4 -4.1667 0.0 0.0

HOLE 4 4.1667 0.0 0.0
REPLICATE 5 1 2R0.3556 4R5.0 1

'BASKET TOP NOW ARRAY ELEMENTS

UNIT 20
CO4= 'FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGRT - TOP STACK'
ARRAY 1 -2.6314 -4.1666 0.0
CUSOID 1 1 264.1688 264.3666 71.102 0.0

HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1667 0.0 0.0
REPLICATE 5 1 0.1048 BRO.0 1

UNIT 21
COW-' FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - TOP STACK'
ARRAY 1 -1.96666 -4.1686 0.0
CUBOID 1 1 264.1686 264.1668 71.152 0.6

HOLE 4 -4.1887 0.0 0.0
HOLE 4 4.1667 0.6 0.0
REPLICATE 0 1 0.0 0.1048 4R0.0 1

'BASKET BOTTOM ROW ARRAY ELEMENTS

UNIT 10

COM- 'FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
ARRAY 1 -2.6314 -4.1686 0.0

CUBOID 1 1 264.1686 264.1668 71.102 0.0

HOLE 4 -4.1667 0.0 0.0

HOLE 4 4.1667 0.0 0.0
REPLICATE B 1 0.1046 5R0.0 S

UNIT 311
COM='FUEL ARRAY WITH HALF OP 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARRAY 1 -3.9686 -4.3666 0.0
CUBOID 1 1 264.1668 264.1668 71.152 0.0
HOLE 4 -4.1667 0.0 0.0

HOLE 4 4.1687 0.0 0.0
REPLICATE B 1 0.0 0.1048 4R0.0 1

'CONSTKUCTION OF BASKET ROWS

UNIT 40
COM-'2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOF AND SIDES'

ARRAY 2 -9.0420 -4.3668 0.0

REPLICATE 5 1 3RO.1048 0.0 2R0.0 1
UNIT 41
COM='3 UNIT ARRAY WITH REST OF 5/16 WEB'

ARRAY 1 -14.1738 -4.3688 5.0

REPLICATE 5 1 2R0.1556 2R0.7112 2RS.0 1

UNIT 02

COM='2 UNIT ARRAY WITH 1/4 IN. PLATE OK BOTTOM AND SIDES'
ARRAY 4 -9.0428 -4.3666 0.0

REPLICATE 5 1 2R0.3046 0.0 0.1048 2R0.I S

'BASKET UNIT

UNIT 80
COM='7 MTR ELEMENTS IN TWE LWT'

CYLINDER 1 1 17.0000 73.152 0.0
WOLE 40 0.0 +6.4469 0.0
HOLE 41 0.0 0.0 0.0

HOLE 42 0.0 -8.4489 0.0

CYLINDER B 1 18.8911 71.102 -1.27
CYLINDER 6 1 11.4961 71.102 -1.27
CYLINDER 5 1 16.6441 71.152 -1.27

CYLINDER 7 1 46.2441 73.152 -1.27
CYLINDER 5 1 49.8539 71.152 -1.27
CUBOID 8 1 4649.8519 71.152 -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. WEB CENTER'
ARRAY 1 -3.3000 -4.3688 13.152
CUBOID 1 1 1P4.1668 264.1668 73.151 0.0

WOLE 4 -4.1687 S.0 13.152

ROLE 4 4.1667 0.0 13.152
REPLICATE 5 1 2R0.3556 4R0.0 1

UNST I11
COW-' FUEL ARRAy PLATES IN 5/16 IN. WEB ROGWT'

O ARRAY 5 -1.6686 -4.1668 11.182

CUSOID I 5 264.1666 264.1688 73.152 0.0

BOLE 4 -4.1687 0.0 513.152
HOLE 4 4.1687 0.5 131512
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REPLICATE 5 1 2R0.3556 4R0.O 1

UNIT 112

COW='FUEL ALRRAY PLATES IN 5/18 ON. WEB LEFT'

CUBOID 3 1 224.3088 204.3608 73.152 0.3
HOLE 4 -4.1687 0.0 13.152
HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 2R0.3556 4R0.I 1

'BASKET TOP ROW ARR•AY ELEM4ENTS

UNIT 120
CORR='FUEL ARRAy WITH HALF OF 1/4 IN. PLATE ON RIGHT - TOP STACK'
ARRAY 1 -2.6314 -4.3688 13.152
CUBOID 3 1 264.3688 2P4.368B 73.152 0.0
HOLE 4 -4.1687 0.0 13.152
HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 0.3048 ORO.0 1
UNIT 121
COM= 'FUEL A-RRAY BOTH HALF OF 1/4 IN. PLATE ON LEFT - TOP STACK'
ALRRAY 1 -3.9686 -4.368B8 13.152
CUBOID 3 1 2P4.3688 SF4.3888 73.152 0.0
HOLE 4 -4.1687 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 ELEWENTS

UNIT 130
COW- 'FUEL ARRAY IWITB HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM4 STACK'
ARRAY 1 -2.6314 -4.3688 13.152
CUBOID 3 1 2P4.3688 224.3608 73.152 0.8
HOLE 4 -4.1887 0.0 13.152
HOLE 4 4.1087 5.0 13.152
REPLICATE 5 1 0.3048 5E0.0 1
UNIT 131
COW='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ALRRAY 1 -3.8686 -4.3888 13.152
CUBOID 3 1 224.3688 2P4.3888 73.152 0.0
HOLE 4 -4.1687 0.0 13.102
HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 0.0 0.3048 4R0.0 1

'CONSTRUCTION OF BASKET ROWS

UNIT 140
COM='2 UNIT AR{RAY WITH 1/4 IN. PLATE ON TOP AR•D SIDES'
ARRAY 5 -9.0428 -4.3688 0.0

REPLICATE 0 1 3R0.3040 0.0 2R0.0 10

COW-='3 UNIT ARRAY WITH REST OF 5/16 WEB'
ALRRAY 6 -14.1738 -4.3888 0.0
REPLICATE 5 1 280.3556 280.7112 280.0 1
UNIT 142
COWM='2 UNIT A•RRAY WITH 1/4 IN. PLATE ON BOTTOM ARD SIDES'
ARRAY 7 -9.0420 -4.1088 0.0
REPLICATE 5 1 280.3048 0.0 0.3048 2R0.0 1

'BASKET UNIT

UNIT 150
COM='7 WTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 140 4.0 +9.4489 0.0
HOLE 141 0.0 0.0 0.0
HOLE 042 0.0 -9.4409 0.0
CYLINDER 5 1 18.8913 71.152 -1.27
CYLINDER 6 0 33.4903 73.152 -0.27
CYLINDER 5 1 38.5443 73.152 -1.27
CYLINDER 7 1 49.2443 73.152 -1.07
CYLINDER 5 1 49.8539 73.152 -1.27
CUBOID 8 1 4F49.8539 73.102 -1.27

'UNITS 210 TO 250 ELEMENTS SHIFTED DOWN IN BABEET - NO FUEL IN CENTER ROW

'BASKET CENTER ROW ARRAY ELEMENTS

UNIT 210
COW='FUEL PLATE ARRAy - PLATES IN 5/16 IN. WEB CENTER'
CYLINDER 3 1 3.80 73.152 0.0
CYLINDER 11 1 4.1275 73.152 0.0
CU0O1D 3 1 224.3688 2P4.3608 73.102 0.0
REPLICATE 5 1 2R0.3556 480.0 1
UNIT 211
CORA' FUEL ARRAY pLATES IN 5/16 IN. WEB RIGHT'
CYLINDER 3 1 3.81 73.152 0.0
CYLINDER 11 1 4.1275 73.152 0.0
CUBOID 3 1 324.3688 224.3888 73.052 0.0
REPLICATE 5 1 280.3558 480.0 1
UNIT 212
COW=' FUEL ARRAY pLATES ON 5/10 IN. WEB LEFT'
CYLINDER 3 1 3.81 73.052 0.0
CYLINDER 10 0 4.0275 73.152 0.0
CUROID 3 0 224.3608 224.3665 73.002 0.0
REPLICATE 5 1 280.3556 480.0 1

'BASKET TOP ROW ARRAY ELEMENTS
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O UNIT 220

WCOM= 'FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - TOP STACK'
ARRAY 1i -3.3314 -4.3688 0.0
CUBOID 3 1 2P4.368B 2P4.3688 73.152 1.1
HOLE 8 -4.1687 0.0 0.0
HOLE 8 4.1687 0.0 0.0
REPLICATE 5 1 0.3048 SRO.0 1

UNIT 221
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - TOP STAGE'
ARRAY I1 -3.9686 -4.3868 0.0
CUBOID 3 1 2P4.3688 SF4.3688 73.102 0.0
HOLE 8 -4.1667 0.0 0.0
HOLE 5 4.1687 0.0 0.0
REPLICATE B 1 0.0 0.3048 4R0.0 1

'BASKET BOTTOM ROW ARRAY ELEMENTS

UNIT 230
COM='FUEL ARRAy WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STAGE'
ARRAY 11 -3.3314 -0.3688 0.0
CUBOID 3 1 2P4.3668 2P4.3688 73.183 0.0
HOLE 8 -4.1687 0.0 0.0
HOLE 8 4.1687 0.0 0.0
REPLICATE 5 1 0.3048 5R0.0 1
UNIT 231
COW= 'FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARRAY I1 -3.8686 -4.3688 0.0
CUBOID 3 1 2F4.3688 SF4.3688 73.152 0.0
HOLE 8 -4.1687 0.0 0.0
HOLE 8 4.1687 0.0 0.0
REPLICATE 5 1 0.0 0.3048 4R0.0 1

'CONSTRUCTION OF BASKET ROWS

UNIT 240
COW-'2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP ARND SIDES'
ARRAY 12 -8.0428 -4.3688 0.0
REPLICATE 5 1 3R0.3048 0.0 2R0.0 1
UNIT 241
COM=' 3 UNIT ARRAy WITH REST OF 5/16 WEB'
ARRAY 13 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R0.3556 2R0.7112 200.0 1
UNIT 242
COW-S2 UNIT ARR•AY WITH 1/4 IN. PLATE OH BOTTOM AND SIDES'
ARRAY 14 -9.0428 -4.3688 0.0a REPLICATE B 1 R01.3048 0.0 0.3048 2R0.0 1

W:BASKETUUNIT

UNIT 2500
COM='7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 7 17.0500 73.112 0.0
HOLE 240 0.0 ±9.4469 0.5
HOLE 241 0.0 0.0 0.0
HOLE 242 0.0 -8.4489 0.0

CYLINDER 5 1 18.8813 73.102 -1.27
CYLINDER 6 1 33.4963 73.182 -1.27
CYLINDER 5 1 36.0443 73.102 -1.27
CYLINDER 7 1 49.2443 73.152 -1.27
CYLINDER 5 1 49.8039 73.152 -1.27
CUBOOD B 1 4P40.8539 7.3.53 -1.27

UNITS 310 TO 3SO ELEMENTS SHIFTED UP IN BASKET - NO FUEL IN CENTER ROW

'BASKET CENTER ROW ARRAY ELEMENTS

UNIT 310
COM= 'FUEL PLATO ARR•AY - PLATES IN 5/16 IN. WEB CENTER'
CYLINDER 3 1 3.81 73.152 0.0
CYLINDER 11 1 4.1275 73.152 0.0
CUBOID 3 1 SF430688 5P4.3868 73.152 0.0
REPLICATE 5 1 2R0.3556 4R0.I 1
UNIT 311
COW-'FUEL A-RRAY PLATES IN 5/16 IN. HER RIGHT'
CYLINDER 3 1 3.81 73.152 0.0
CYLINDER 11 5 4.1375 73.153 0.0
CUBOID 3 1 284.3688 2P4.3688 73.152 0.0
REPLICATE 0 1 200.3006 4R0.0 1
UNIT 112

COM= 'FUEL ARRAY PLATES IN 5/16 IN. WEB LEFT'
CYLINDER 3 1 3.81 73.152 0.0
CYLINDER 11 1 4.1275 73.103 0.0
CUBOID 3 1 284.3688 2P4.368R 73.102 0.0
REPLICATE 0 1 200.3006 400.0 1

'BASKET TOP ROW ARRAY ELEMENTS

UNIT 320
COW-'FUEL ARRAY HITH HALF OF 1/4 IN. PLATE ON EIGHT - TOP STAGE'
ARRAY 11 -3.3314 -4.3680 10.702
CUHOID 3 1 2P4.3E688 2P4.3668 73.102 0.0
HOLE 6 -4 1667 0.0 15 702

HOLE 8 4 1687 0.0 10.702

REPLICATE 0 1 0 3048 5RI 0 1

COW- 'FUEL ARRAy WITH HALF OF 1/4 IN. PLATE ON LEFT - TOP STACK'
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ARRAY 11 -3.9686 -4.3630 15.752

CUBOID 3 1 2P4.3R88 2P4.3688 73.152 0.00

REPLICATE 5 1 0.0 0.3048 4R0.0 1

* BAEKET BOTTOM ROW ARRAY ELEMENTS

UNIT 330
CON-' FUEL ARRAY HITH HALF OF 1/4 IN. PLATE ON EIGHT - HOTTOM STACK'
ARRAY 11 -3.3314 -4.3688 15.752
103020 3 1 2F4.3688 284.3068 73.152 0.0
ROLE 8 -4.1607 0.0 15.752
HOLE 6 4.1007 0.0 15.752
REPLICATE 5 1 0.3048 SRO.0 1
UNIT 331
COM=-'FUEL ARRAY WITH HALF OP 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARRAY 11 -3.0686 -4.3088 15.752
CUNOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 6 -4.1657 0.0 15.752
HOLE 8 4.1687 0.0 15.752
REPLICATE 5 1 0.0 0.3048 4R0.0 1

SCONSTRUCTION OP BASKET ROWS

UNIT 340
CON-='2 UNIT ARRAY HITH 1/4 IN. PLATE ON TOP AND SIDES'
ARRAY 15 -9.0428 -4.3688 0.0
REPLICATE 5 1 3R0.3048 0.0 2R0.0 1
UNIT 341
COM- '3 UNIT ARRAY WITH REST OP 5/16 WEB'
AR•RAY 16 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R0.3556 2R0.7112 2R0.0 1
UNIT 340
COM='2 UNIT1 ARRAY WITH 1/4 IN. PLATE ON BOTTOM AND SIDES'
ARRAY 17 -9.0428 -4.3688 0.0
REPLICATE 5 1 2R0.3048 0.0 0.3048 2R0.0 1

'BASKET UNIT

UNIT 310
COM-='7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0

HOLE 340 0.0 +9.4489 0.0
BOLE 341 0.0 0.0 0.0
HOLE 342 0.0 -9.4489 0.0
CYLINDER 5 1 18.8813 73.152 -1.27
CYLINDER 8 1 33.4963 73.152 -1.27

CYLINDER 5 1 36.5443 73.152 -1.270
CYLINDER 7 1 49.2443 73.153 -1.27
CYLINDER 5 1 49.8639 73.152 -1.27
CUB010 8 1 4849.8539 73.152 -1.27

'CASK LID AND BOTTOM STRUCTURE

UNIT 460
COM= 'SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 16.5180 13.6775 -14.1351
CYLINDER 8 1 48.8539 13.6770 -14.1351
CUBOID 8 1 4P49.8539 13.5775 -14.1351
UNIT 461
COW-'SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CILINDER 6 1 26.3525 2P3.81
CYLINDER 5 1 36.6180 -13.36 -12.7
CYLINDER 8 1 49.8538 +13.36 -12.7
CUBOID 0 1 4P49.8539 +13.36 -12.7
UHIT 462
CON-'THIN TOP ARD BOTTOM SHELL OP NEUTRON SHIELD - SUHTRACTED PROM LID MODEL'
CYLINDER 5 1 49.9539 0.61 0.0
CUBOID 8 1 4P49.8539 0.61 0.5

SSTACK OF BASKETS WITH CASK LID AND BOTTOM

GL'OBAL UNIT 470

CON-='STACK OF 6 BASKETS IN CASK HITH LID AND BOTTOM'
ARRAY 40 -48.8539 -49.8539 0.0
END GEOM
READ ARRAY

'ARRAYS FOR TYPE A BASKETS

'FUEL ELEMENT PLATE ARRAY

ARA1I NUX-1 NUY=23 NUT=I FILL 3 21il 2 END FILL

'ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
'PLATEs AT BOTTOM OF OPENING

ARA=2 NUE-2 NUT-I WUZ=I FILL 20 21 END FILL
ABA-I HUE-I NUY-1 NUZ-I FILL 12 10 11 END FILL
ARA-4 NUE-2 NUT-I NUD-I FILL 10 31 END POLL

'ARRAys OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
'PLATEs AT TOP OF OPENING

ARA=5 NUX-2 NUT-i NUD-l FILL 120 121 END FILL0
ARA=6 NUE-3 HUT-I NUZ-l FILL 112 110 111 END PILL
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AR•A=7l NUX=2 NUOY=1 NUZ=1 FILL 130 131 END FILL

SARRAYS FOR TYFE S BASKETS

AR•A=II NUX=1 NUY=23 NUZ=O FILL 7 2105 6 END PILL

'ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
'PLATES AT BOTTOM OF OPENING

AR<A=12 NUX=2 NUY=1 NUZ=1 FILL 220 221 END FILL
ARA=13 NUX=3 NUY=1 NUZ=1 FILL 212 210 211 END FILL
ARA=14 NDOX=2 NUY=1 NUZ=O FILL 230 231 END FILL

'ARRAYS OF BASKET OPENINGS (TOP, NOODLE, BOTTOM)
'pLATES AT TOP OP OPENING

ABRA=I5 NUX=2 NUY=1 NUZ-I FILL 320 321 END FILL
AIRA=I6 NUX=3 NUY=I NUZ=I FILL 312 310 311 END FILL
ARA=I7 NUX=2 NUY=I NUZ=O FILL 330 331 END FILL

'ARRAy OF BASKETS MOTH LID AhND BOTTOM

ARLA=40 NUX=l NUY=1 NUZ=l0 POLL 460 462 310 DO 150 50 150 250 462 460 END FILL
END ARRAY
READ SOUNDS ALL=MOR END BOUNDS
READ START NST=0 XSM=-17 XSP=17 YSM=-17 YSP=17 ZSM=25 lSP=475 END BOUNDS
READ PLOT
TTL= 'X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SCR=YES POC=MAT LPI-I0
UAX=I.0 VDN=-I.0 NAX=I500
XUL=-D.0 YUL=5.S ZUL=l50.S
XLR=5.S YLR=-5.S ZLR=I50.0 END
TTL='X-Y PLOT OF RASKET - FUEL ELEVATOON'
UAR=I.0 VDN=-I.0 NAX=1650
XUL=-I7.0 YUL=17.0 ZUL=D0.S
XLR-17.0 YLR--17.0 ZLR=D0.0 END
TTL='X-Y PLOT OF BASKET - FUEL ELEVATION - MIDDLE BASKET'
DAX=I. VDN--I.O NAX-1500
XUL=--17.0 YUL=17.0 ZUL-l50.0
XLR=IT.0 YLR=--D.0 ILR-350.0 END
TTL= 'X-Y PLOT OF CASK - FUEL ELEVATION'
UA11-1.0 VDN--1.D NAX=l500
XUL--65.0 YUL-65.0 SUL-OI5.0
XLR-65.0 YLR--6D.0 ZLR-OD0.0 END
TTL-='Y-Z (11-5) PLOT OP MIDDLE BASKET - CENTER SECTOON'
VAR-1.S B DN-I-. 0
XUL-0.0 YUL--D.I ZUL-ODD.S
XLR=0.0 YLR-5.0 ZLR-I50.0 END
TTL= 'Y-Z (X=-0) PLOT OF MIDDLE BASKET - CENTER FUEL ELEMENT'
VAX=I2.0 WDN--Il.0
XUL-I.0 YUL=-5-.0 ZUL-080.0
XLR-0.I YLR-5.I ELR=O0S.D END
TTL='Y-Z (X=-2) PLOT OF MODDLE BASKET'
VAiX-IO .BDN-Il.S0
XUL--2.0 YUL=--5.0 EUL-OB0
XLR--2.2 YLR-I5.0 ILR-012.00 END
TTL='Y-Z (X=-2) PLOT OP CASK - R=17.S'
LPI-5 NA-DI000
VAN-OI. 0NDN--O. 0
XUL=-2.0 YUL=--17.0 ZUL=D02.0
NLR=-2.0 YLR-17.S ZLR=--I. END
TTL-'Y-Z (X--2) PLOT OF CASK - R=51.S'
VAN-l. 0 WDN--I.D0
EUL--2.0 YUL--51.I ZUL-DI2.0
XLR--2.0 YLR-D1.O ZLR--.I. END
END PLOT
END DATA
END

0
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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 241pu 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 0
Thread Name & Version = MCNPSRSICC, 1.30

S This program was prepared by the Regents of the University of i
(Califofrnia at Los Alamon Nationsi Laboratory (the University) under I

Scontract number W-7405-ENO-36 with the U.S. Department of Energy I
I (DoE). The University has certain rights in the program pursuant to)

ithe cosntract and tho program should not be cspiad or distributed
]outside your organization. All rights in the program are reserved I
(by the DoE and the University. Neither the U.S. Government nor the
iUniversity makes any warranty, express or implied, or assumnes any i

J liability or responsibility for the use of this software. i
+- - - - - - - - - - - -

Incnp version 5 id=06212004 10/25/07 21:05:56
********************************************************probid = 10/25/07 21:05:56

name-NI_Acc_NACCoC clOG0_g0.00_eO.00_dO.OlcnHP 36umrinp host~amdengl-itl458

1- NAC-LHT Cask - NOR Experiments - Acoident Transport Conditions
2- C
3- C EXCEL File Version: v2.00
4- C Run Version: v2.00
5- C
6- C Fissile Material Type: MOX Services
7- C Rod Interior Void Moderator Density: 0.5982 g/cc
8- C Canister Interior Moderator Density: 0.9982 g/cc
9- C Canister to Cask Gap Moderator Density: 0.0001 g/cc

10- C Cask Exterior Moderator Density: 0.0002 g/cc
11- C Boundary Condition / Distance: Reflected / 0.01 cm
12- C
13- C Fuel Rod Pitch: 3.6 cm
14- C Fuel Rod Pitch Cofiguration: Hexagonal
11- C Number of Rods: 16
16- C
17- C Sane Fuel Parameters: NACCoC
10- C
19- c Cells - Fuel Rod - NACCoC
20- 1 1 -10.555 -1 u=3 0 Fuel
21- 2 2 -0.9982 -2 +1 u=3 $ Plenum + Fuel to Clad Gap

22- 3 3 -6.56 -3 +2 u=3 $ Clad + End Plugs0
23- 4 4 -0.9982 +3 u=3 S Outside Fuel Rod
24- C 16 Rods - Hexagonal Pitch
25- 10 4 -0.9982 -15
26- *trcl-) 0.9000 -1.5598 0.0000
27- la:-2 u=2 fili=-7:6 -5:5 0:0
28- 2 22 22 22 22 22 2 22
29- 2 22 22 22 2 222 22 2
30- 2 22 2 222 2 222 22 2
31- 22222223222222
32- 2 2 222 23 3 322 2 22
33- 22222333332222
34- 2 2 222 33 3 32 222 2
35- 22222332222222
36- 2 22 22 22 22 2 222 2
37- 2 22 22 22 22 2 222 2
39- 22222222222222
39- C PWR Basket - Cells
40- 20 4 -0.9982 -20 fill-2 u-S S Rod Array Container
41- 21 5 -0.0001 +20 -21 u=l S Basket Cavity
42- 22 7 -2.7020 -22 +21 u-i 9 Basket Body
43- 23 5 -0.0001 +22 u-i S Outside
44- C Cells - LWT Cask Accident Conditions
45- 40 8 -21.344 -43 u-0 9 BotPb
46- 41 5 -0.0001 -42 fill-l u=0 $ Cavity
47- 42 9 -7.9400 -41 +43 u-0 S Bottom
49- 43 9 -7.9400 -40 +41 +45 ±46 +42 u=O $ Outerlhell
49- 44 9 -7.9400 -44 +47 *42 u-0 0 InnerohellTaper
50- 45 9 -7.9400 -46 ±42 u-0 $ InnerShell
51- 4068 -11.344 -47 +46 u-C S Lead
52- 47 6 -11.344 -45 +44 ±47 u-0 S LeadTaper
53- 49 0 -48 +47 u-=0$ Leadoap
54- 49 6 -0.0001 -49 +40 u-0 $ Gap to Reflector
55- 50 0 +49 c-0 S Boundary
56-
57- c Surfaces - Fuel Rod - NACCoC
58- 1 9CC 0.0000 0.0000 10.0207 0.0000 0.0000 389.8000 0.4781 $ Fuel pellet stack
59- 2 RCC 0.0000 0.0000 6.3990 0.0000 0.0000 409.4227 0.4676 $ Ronnuos + Plenum
60- 3 9CC 0.0000 0.0000 5.0600 0.0000 0.0000 412.6226 0.0586 0 Clad + End-Caps
61- c Surfaces - Pitch - NACCoC
62- 10 RHP 0.0000 0.0000 -2.0000 0.0000 0.0000 454.12 1.6000 0.0000 0.0000 $ Lattice
63- C PW4R Basket - Surfaces
64- 20 1 RPP -7.4149 7.4148 -7.4148 7.4148 0.0000 452.1200 $ Array Container
65- 21 2 RPP -11.2713 11.2713 -11.2713 11.2713 0.0000 452.1200 $ nasket Opening
60- 22 9CC 0.0000 0.0000 0.0000 0.0050 0.0000 452.1200 56.83512 $ Basket Outer Body
67- C Surfaces - LWT Cask Accident Conditions
60- 40 RCC 0.0000 0.0000 -20.0700 0.0000 0.0000 507.3650 30.5199 $ Lwt Body
69- 41 RCC 0.0000 0.0000 -26.6700 0.0000 0.0000 20.0700 36.5289 $ Bottom0
70- 42 9CC 0.0000 0.0000 0.0000 0.0000 0.0000 452.1200 10.9663 $ Cavity
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71- 43 0CC 0.0000 0.0000 -07.7800 0.0000 0.0000 7.6200 26.3525 $ Bottom garmma shield
72- 44 0CC 0.0000 0.0000 0.0000 0.0000 0.0000 444.0000 20.1740 0 Lead 16 - taper
73- 40 0CC 0.0000 0.0000 0.0000 0.0000 0.0000 444.0000 31.5976 0 Lead od - taper
74- 46 ECC 0.0000 0.0000 13.8176 0.0000 0.0000 416.8648 18.9103 0 Lead id
70- 47 RCC 0.0000 0.0000 13.8176 0.0000 0.0000 416.8848 33.3271 $ Lead od
76- 48 0CC 0.0000 0.0000 12.8170 0.0000 0.0000 416.8648 33.4645 $ Lead gap
77- *49 RPP -36.52689 36.5289 -36.5289 36.5288 -26.6800 480.7050 $ Container
78-
70- a
80- c Materials List
81- a
82- C MOX Material Composition Fuel
83- ml 82235 -5.69940-03
94- 82238 -8.08510-01
85- 84238 -3.3724E-05
86- 94239 -6.40760-02
87- 94240 -3.03520-03
88- 94241 -2.6980E-04
689- 94242 -3.3724E-05
90- 8018 -1.1835E-01
91- C Rod Interior Void Material
92- m2 1001 2
93- 8016 1
94- mt2 lwtr.01
95- c Clad Material
96- m3 26054 -7.063E-05 24050 -4.1790-05 7014 -4.980E-04
97- 26056 -1.149E-03 24052 -8.3700-04 7015 -1.981E-06
98- 26057 -2.702E-05 24053 -9.073E-05
99- 26058 -3.631E-06 24054 -2.4480-05

100- 40000 -8.823E-01 50000 -1.500E-02
101- C Canister Interior Non-Fuel Space
102- m4 1001 2
103- 8016 1
104- mt4 lwtr.01
105- C Canister to Cask Gap Material
106- m5 1001 2
107- 8016 1
106- mt5 lwtr.01
108- C Cask Esterior Material
110- m6 1001 2
111- 8016 1
112- mr6 lwtr.01
113- c Aluminum
114- m7 13027 -1.0000+00
115- C Mater/Glycol
116- miS 1001 -1.03651E-01

waroing. material 10 is not used in the problem.
117- 8016 -6.756190-01
118- 6000 -2.20730E-01
119- mtiS lwtr.01

warning, material 10 is not used in the problem.
120- r Lead
121- m8 82206 -2.534E-01
122- 82207 -2.207E-01
123- 82208 -5.259E-01
124- c 00304
125- m9 24050 -7.9390-03 26054 -3.9270-02 28058 -6.384E-02
126- 24052 -1.590E-01 26056 -6.387E-01 28060 -2.543E-02
127- 24003 -1.8380-02 26057 -1.502E-02 28061 -1.124E-03
128- 24054 -4.052E-03 26058 -2.0090-03 28062 -3.6390-03
129- 20064 -9.6230-04
130- 25051 -2.0000-02
131- C Alulminum Honeycomb Impact Limiter
132- oll 13027 -1.0

warning, material 11 is not used is the problem.
133- C Mode
134- mode n
135- C Cell Importances
136- imp:n 1 l8t 0
137- C
138- C Criticality Controls
139- kcode 1000 0.80 30 530
140- C
141- C Starting Source Definition
142- adef celi=41:20:10:1
143- erg=dl
144- pos=O 0 10.5207
145- rad=d2
146- ass=0 0 1
147- est=d3
146- op1 -3
149- si2 0.0000 0.4781
150- sp2 -21 1
151- si3 0.0000 389.8900
152- sp3 0 1
153- C Print Control
154- print
155- C Random Number Generator
156- rand gen-2 seed-19073486328125 stride=152917 hist~1
157- c
159- a Rotation Matrix
055- *T01 0.0 0.0 0.0 -30 60 90 -120 -30 80 90 90 0 0 c-rotation -30 degrees

Isourca print table 10

values of defaulted or explicitly defined source variables
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su 9.00006+00
tine 0.0000E+00
dir isotropic
pus 0.0009E+00 0.0000E+00 1.0521E+01
x 0.00006+00
y 0.0000E+00
o 0.0000E+00
axs 0.00006+00 9.90000E+00 1.00006+00
vec 0.00096+00 9.90060+00 0.00006+00
ccc 0.00006+00
nrm 1.0900E+00
era 0.09000+09
wgt 1.90000+00
eff 1.90960-02
par 0.90900+09
tr 0.900600E0

probability distribution 1 for source variable erg
energy function 3: watt (fission) spectrum (endf law 10)

f(e)=coesp(-e/a)*sinh(sgrt(b*e))
a = 9.69006-01 b = 2.29096+00 c = 4.52706-91

the mean of source distribution 1 is 1.9806E+00

probability distribution 2 for source variable rad
power law 21: f(x)=c~abs Cx) *5k k = 1.00006+00

probability distribution 3 for source variable ext
unbiased histogram distribution

source source cumulative p.
entry value probability

1 0.900990E+99 0.0009000+00 9.q
2 3.89899E+02 1.0090000+00 l.q

robability
of bin

0090000+00
0900000E+00

022the mean of source distribution 3 is 1. 9494E6+'

order of sampling source variables.
cel. axe red ext pox erg tine

coument. total fission nubar data are being used.
Imaterial composition

the sum of the fractions of material 2 was 3.9(

the sum of the fractions of material 2 was 1.0:

the sum of the fractioss of material 4 was 3.0(

S
print table 49

700000E+00

100050E+00

090000E+00

the sum of the fractions of material

the sum of the fractions of material

the sun of the fractions of material

9 was 3.0009060+00

6 was 2.0900000E+00

9 was 9.999752E-01

material
number component nuclide, atom fraction

192239, 2.19414E-03
94249, 1.13889E-03

2 1001, 6.66667E-01
associated thermal s(a~b) data sets:

3 26094, 1.193466-04
24092, 1.468746-93
26998, 9.712476-06

4 1901, 6.666676-91
associated thermal s(a,b) data sets:

9 1001, 6.6969667-91
associated thermal s(a,b) data sets:

6 1901, 6.686676-91
associated thermal s(a,b) data sets:

7 13027, 1.090996E+00
8 92299, 2.949636-91
9 24999, 8.790976-93

26056, 6.319116-91
28061, 1.020226-03
29094, 8.32999E-04

lmaterial
number component noelide, mass

O 92239, 9.699366-03
94249, 3.135196-03

2 1001, 1.119196-01
3 26994, 7.062999-09

24092, 8.399958-94
26098, 3.630926-99

4I001, 1.119196-91
I0101, 1.119196-91

92239, 3.05926E-01
94241, 1.00815E-04
8016, 3.33333E-01

lwtr.01lt
24099, 7.629996-09
7919, 1.20396-9E-0

24994, 4.138526-99
8916, 3.333336-01

lwtr.01lt
9919, 3.333336-91

lwtr.01lt
9019, 3.33333E-01

lwtr.01lt

82207, 2.209976-01
26994, 4.026426-92
28089, 2.346736-92
24094, 4.799896-93
29095, 2.013376-92

fraction

92238, 9.089046-91
94241, 2.697996-04
8916, 9.880990-01
24999, 4.178796-99

7019, 1.980996-96
24994, 2.4479886-09
8916, 89.80996-01
8919, 9.880890-01

94238, 1.27607E-09
94242, 1.25493E-05

7014, 3.24139E-03
29057, 4.32542E-05
490090, 9.814366-01

82298, 5.240506-01
29098, 6.09409E-02
24093, 1.92010E-02
26098, 1.927416-03

94239, 2.414376-02
8016, 6.96481E-91

29096, 1.97224E-03
24093, 1.669326-04
90090, 1.15166E-92

24092, 1.693006-01
29097, 1.459096-02
28062, 3.24982E-03

priot table 40

94238,
94242,

7014,
26997,
40000,

3.372376-99
3.37237E-09

4.97975E-94
2.701966-99
9.822516-01

94239,
9019,

29099,
24093,
50900,

6.409755E-02
1.193490-91

1.14894E-03
9.6972516-05
1.49992E-02
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6 1001, 1.I198156-01 8016, 8.88085E-01
7 12027, 1.000005+00
8 82206, 2.534005-01 82207, 2.2078005-81 82208, 5.258005-01
8 24050, 7.838205-03 26054, 3.827105-02 28058, 6.38418E-02 24052, 1.58004E-01

26058, 6.287185-01 28080, 2.543065-02 24053, 1.838055-02 26057, 1.502045-02
28061, 1.124035-03 24054, 4.652115-83 26058, 2.019055-03 28082, 3.630085-03
28064, 9.623245-04 25055, 2.000055-02

warning. 8 materials had unnormalized fractions, print table 40.
Icell volumes and masses print table 50

cell atom gram input calculated reason volume
density density volume volume mas pieces not calculated

1 1 7.05663E-02 1.055505+01 0.000005+00 2.708825+02 2.855215+03 1
2 2 1.001285-01 8.982005-01 0.O00000E+00 2.582675+01 2.578025+01 1
3 3 4.334115-02 6.560005+00 0.000005+00 8.818385+01 8.440860+02 7
4 4 1.001285-01 8.882005-01 0.000005+00 0.000005+00 0.000005+00 0 infinite
5 10 1.001285-01 8.882005-01 0.000005+00 5.086805+03 5.087735+03 0
6 20 1.001285-01 8.882005-01 0.000005+00 8.042885+04 8.824885+04 0
7 21 1.003085-05 1.000005-04 0.000005+00 1.303245+05 1.303245+01 0
8 22 6.030835-02 3.702005+00 0.000005+00 0.000005+00 0.000005+00 0 asymmetric
8 23 1.003085-05 1.000005-04 0.000005+00 0.000005+00 0.000005+00 0 infinite

10 40 3.286285-02 1.134405+01 0.000005+00 1.662485+04 1.885885+05 1
1I 41 1.003085-05 1.000005-04 0.000005+00 4.088285+05 4.088285+01 1
12 42 8.645885-02 7.840005+00 0.000005+00 8.51105E+04 7.552165+05 1
13 43 8.645865-02 7.840005+00 0.000005+00 4.537845+05 3.603045+08 1
14 44 8.645865-02 7.94000E+00 8.000005+00 1.028425+04 8.165635+04 2
15 45 8.845865-02 7.840005+00 0.000005+00 8.044885+04 7.181685+05 1
16 46 3.286285-02 1.134405+01 0.000005+00 8.862685+05 1.118825+07 1
17 47 3.286285-02 1.134405+01 0.000005+00 5.134815+04 5.824705+05 2
18 48 0.000005+00 0.000005+00 0.000005+00 1.201885+04 0.O000005+00 1
18 48 1.003085-05 1.000005-04 0.000005+00 0.000005+00 0.O000005+00 0 asymmetric
20 50 0.000005+00 0.O00000E+00 0.000005+00 0.000005+00 0.O000005+00 0 infinite

warning. 2 cells appear to consist of more than one piece.
Isurface areas print table 80

surface input calculated reason area
area area not calculated

2 1.1 0.000005+00 1.171235+03
3 1.2 0.000005+00 7.181045-01
4 1.3 0.000005+00 7.181045-01
6 2.1 0.000005+00 1.254345+03
7 2.2 0.000005+00 7.469255-01
8 2.3 0.000005+00 7.488255-01

10 3.1 0.000005+00 1.445835+03
11 3.2 0.000005+00 8.808865-01
12 3.3 0.000005+00 8.808865-01
14 10.1 0.000005+00 0.000005+00 not a boundary
15 10.2 0.000005+00 0.000005+00 not a boundary
16 10.3 0.O000005+00 0.000005+00 not a boundary
17 10.4 0.000005+00 0.000005+00 not a boundary
18 10.5 0.000005+00 0.000005+00 nor a boundary
18 10.6 0.OOOOOE+00 0.000005+00 nor a boundary
20 10.7 0.000005+00 1.122375+01
21 10.8 0.000005+00 1.122375+01
23 20.1 0.000005+00 6.704765+03
24 20.2 0.000005+00 8.704785+03
25 20.3 0.00000E+00 6.704765+03
26 20.4 0.000005+00 8.704765+03
27 20.5 0.000005+00 0.000005+00 asymmetric
20 20.6 0.000005+00 0.000005+00 asymmetric
30 21.1 0.000005+00 1.018205+04
31 21.2 0.000005+00 1.018205+04
32 21.3 0.000005+00 1.018205+04
33 21.4 0.000005+00 1.018205+04
37 22.1 0.000005+00 4.782445+04
41 40.1 0.000005+00 1.164175+05
42 40.2 0.000005+00 4.188725+03
43 40.3 0.000005+00 4.188725+03
48 42.1 0.000005+00 4.825385+04
53 43.1 0.000005+00 1.261705+03
54 43.2 0.000005+00 2.181685+03
55 43.3 0.000005+00 2.181885+03
87 44.1 0.000005+00 3.502855+03
58 44.2 0.000005+00 2.230135+03
81 45.1 0.000005+00 5.486852+03
65 48.1 0.OOOOOE+00 4.853065+04
66 46.2 0.000005+00 2.611735+03
67 48.3 0.000005+00 2.811735+03
88 47.1 0.000005+00 8.728165+04
73 48.1 0.000005+00 8.765155+04
77 49.1 0.000005+00 3.706845+04
78 48.3 0.000005+00 3.706845+04
78 48.3 0.000005+00 3.706845+04
80 48.4 0.000005+00 3.706845+04
81 40.0 0.00000E+10 5.337445+03
82 48.0 0.000000+00 5.337445+03
84 10010.1 0.000005+00 8.438715+02
85 10010.2 0.00000E+00 8.438715+02
86 10010.3 0.000005+00 8.438715+02
87 10010.4 0.000005+00 8.438715+02
88 10010.5 0.000005+00 9.438715+02
88 10010.8 0.000005+00 8.438715+02

Icells print table 60

NAC International 6.6 .15-5



NAC-LWT Cask SAR
Revision 44-

August 2015

atom gram neutron
cell mat density density volume mas pieces importance

1 1 1 7.05663E-02 1.055050+01 2.799825+02 2.955215+03 1 1.00005+00
2 2 2s 1.00128E-01 9.992005-01 2.592675+01 2.578025+01 1 1.00005+00
3 3 3 4.334115-02 6.5600005+00 9.810385+01 6.440865+02 1 1.00005+00
4 4 4s 1.00128E-01 9.982005-00 0.000005+00 0.000005+00 0 1.00005+00
5 10 4s 1.001285-01 9.982005-01 5.096905+03 5.087735+03 0 1.00005+00
6 20 4s 1.00126E-01 9.98200E-01 9.942895+04 9.924995+04 0 1.00005+00
7 21 5s 1.00309E-05 1.000005-04 1.303245+05 1.303245+01 0 1.00005+00
8 22 7 6.030635-02 2.702005+00 0.000005+00 0.000005+00 0 1.00005+00
9 23 5s 1.00309E-05 1.000005-04 0.000005+00 0.000005+00 0 1.00005+00

10 40 8 3.296295-02 1.134405+01 1.062455+04 1.865885+05 1 1.00005+00
11 41 5s 1.003085-05 1.000005-04 4.088285+05 4.098285+01 1 1.00005+00
12 42 9 8.645865-02 7.840005+00 8.511545+04 7.552165+05 1 1.00005+00
13 43 9 8.845865-02 7.840005+00 4.537845+05 3.603045+06 1 1.00005+00
14 44 9 8.645865-02 7.940005+08 1.028425+04 8.165630+04 2 1.00005+00
15 45 9 8.045865-02 7.940005+00 9.044885+04 7.181655+05 1 1.00005+00
16 46 8 3.296285-02 1.134405+01 9.862685+05 1.118825+07 1 1.00005+00
17 47 8 3.286285-02 1.134405+01 5.134815+04 5.824705+05 2 1.00005+00
18 48 0 0.000005+00 0.000005+00 1.201865+04 0.000005+00 1 1.00005+00
18 49 6s 1.003085-05 1.000005-04 0.000005+00 0.000005+00 0 1.00005+00
20 50 0 0.000005+00 0.000005+00 0.000005+00 0.000005+00 0 0.00005+00

total 2.360875+06 1.722545+07

lIourfaces

surface trans type surface coefficients

print table 70

1 1
2 1.1
3 1.2
4 1.3
5 2
6 2.1
7 2.2
8 2.3
9 3

10 3.1
11 1.2
12 3.3
13 10
14 10.1
15 10.2
16 10.3
17 10.4
18 10.5
18 10.6
20 10.7
21 10.8
22 20
23 20.1
24 20.2
21 20.3
26 20.4
27 20.5
28 20.6
28 21
30 21.1
31 21.2
32 21.3
33 21.4
36 22
37 22.1
40 40
41 40.1
42 40.2
43 40.3
44 41
48 42
49 42.1
52 43
53 43.1
54 43.2
55 43.3
56 44
57 44.1
58 44.2
60 45
61 45.1
64 46
65 46.1
66 46.2
67 46.2
68 47
68 47.1
72 48
73 48.1
76 48 refi.
77 49.1 refl.
70 49.2 roll.
79 48.3 refl.
80 49.4 refl.
81 48.5 refl.
82 49.6 refl.
83 10010

too
cz 4.78100005-01
pc 4.00410705+02
p 0.00000005+00 0.00000005+00 -1.00000005+00 -1.05207005+01
too
02 4.87600005-01
pc 4.15821705+02
p 0.00000005+00 0.00000005+00 -1.00000005+00 -6.39900005+00

02 5.58800005-01
pc 4.16902605+02
p 0.00000005+00 0.00000005+00 -1.00000005+00 -5.08000005+00
rhp
pa 1.80000005+00
p -1.00000005+00 0.00000005+00 0.00000005+00 1.80000005+00
p 5.00000005-01 8.66025405-01 0.00000005+90 1.80000005+00
p -5.00000005-01 -8.66025405-01 0.00000005+00 1.80000005+00
p -5.00000005-01 8.66025405-01 0.00000005+00 1.80000005+00
p 5.00000005-01 -8.66025405-01 0.00000005+00 1.80000005+00
pz 4.53120005+02
p 0.00000005+00 0.00000005+00 -1.00000005+00 1.00000005+00
rpp

1 p 8.66025405-01 5.00000005-01 0.00000005+00 7.41480005+00
1 p -9.66025405-01 -5.00000005-01 0.00000005+00 7.41480005+00
1 p -5.00000005-01 8.66025405-01 0.00000005+00 7.41480005+00
1 p 5.00000005-01 -8.66025405-01 0.00000005+00 7.41480005+00
1 pc 4.52120005+02
1 p 0.00000005+00 0.00000005+00 -1.00000005+00 0.00000005+00

rpp
1 p 8.66025405-01 5.00000005-01 0.10000000E+00 1.12713005±01
1 p -8.66025405-01 -5.00000005-01 0.00000005+00 1.52713005+01
1 p -5.00000005-01 8.66025405-01 0.00000005+00 1.12713005+01
1 p 5.00010000E-01 -8.64025405-01 0.00000005+00 1.12713005±01

roc
cc 1.68353205+01
toc
cc 3.651890005+01
pz 4.80695005+02
p 0.00000005+00 0.00000005+00 -1.00000005+00 2.86700005+01
too

cc 1.68863005+01

cc 2.63525005+01
pz -1.01600005+01
p 0.00000005+00 0.00000005+00 -1.00000005+00 1.77800005+01

or 2.01740005+01
pz 4.44500005+02

cz 3.15976005+01

02 1.89103005+01
pz 4.30682405+02
p 0.00000005+00 0.00000005+00 -1.00000000+00 -1.38176005+01

cc 3.33271005+01

cc 3.34645005+01
rpp
pa 3.652089005+01
p -1.00000005+00 0.00000005+00 0.00000005+00 3.65289005+01
py 3.65289005+01
p 0.00000005+00 -1.00000005+00 0.00000005+00 3.65289005+01
pz 4.80705005+02
p 0.00000005+00 0.00000005+00 -1.00000005+00 2.66800005+01
rhp

0
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04 10010.1 1001 pa
85 10010.2 1001 p
86 10010.3 1001 p
87 10010.4 1001 p
88 10010.5 1001 p
99 10010.6 1001 p

1 identical surfaces

August 2015

2.70000000+00
-1. 00000000+00

5. 0000000E-01
-5. 0000000E-01
-5. 0000000E-01

5. 0000000E-01

0.00000000+00
0. 66025400-01

-8. 6602540E-01
686602540E-01

-8.68602540E-01

0.0000000E+00 9.00000000-01
0.00000000+00 9.0003960E-01
0.0000000E+00 2.69996040+00
0.00000000+00 3.9600581E-00
0.0000000E+00 3.5999604E+00

print table 70

master surface identical surfaces

10.7
10.8
20.5
20.6
40.1
40.3
44.2
46.2
46.3

10010.7
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 40.3

48.2
48.3

surface coefficients for identical surfaces not used.

surface trans type surface coefficlents

90 10010.7 1001
91 10010.0 1001
34 21.51
38 22.2
50 42.2
35 21.61
39 22.3
46 41.2
51 42.3
59 44.3
63 45.3
45 41.1
47 41.3
62 45.2
70 47.2
74 48.2
71 47.3
75 40.3

cell temperatures in may

pz 4.53120000+02
p 0.00000000+00 0.00000000+00 -1.00000000E+00
pz 4.52120000+02
PS 4.52120000+02
pz 4.52120000+02
p 0.00000000+00 0.00000000+00 -1.00000000+00
p 0.00000000+00 0.00000000+00 -1.00000000+00
pz 0.00000000+00
p 0.00000000+00 0.00000000+00 -1.00000000+00
p 0.00000000+00 0.00000000+00 -1.00000000+00
p 0.00000000+00 0.00000000+00 -1.00000000+00
cz 3.65189000+01
p 0.00000000+00 0.00000000+00 -1.00000000+00
pz 4.44500000+02
pz 4.30682400+02
pz 4.30682400+02
p 0.00000000+00 0.00000000+00 -1.00000000+00
p 0.00000000+00 0.00000000+00 -1.00000000+00

for the free-gas thermal neutron treatment.

1.0000000E+00

0.0000000E+00
0.0000000E+00

0.00000000+00
0.00000000+00
0.80000000E+00

2.06700000+01

-1.38 1760 0E+01
-1.3817600E+01

print table 72

all non-nero importance cells with materials have a temperature for thermal neutrons of 2.53000-00 may.

*Random Number Generator = 2*
*Random Number Seed - 19073486329120

* Random Number Multiplier = 9219741426409971445*
* Random Number Adder = *
* Random Number Bits Used = 63 *

*Random Number Stride =102917 *

5warning messages so far.
Iphysical constants print table 90

name

huge
pie

euler
avogad
snout
avgdn
slite

plantS
tacos

gpt (1)
gpt (3)

value description

1. 00000000000000+36
3.1415926535096E+00
5.77215664901530-01
6.0220434469282E+23
1.0086649670000E+00
5.97031090000000-01
2.99792500000000+02
4. 13573200000000-13
1.37039300000000+02
9. 395900 0000 0000E+02
5.11008000000000-01

infinity
pi
euler constant
avogadro number (smolecules/mole)
neutron mass Cams)
avogadro numher/neotrnn mass (1.e-24*molecules/mole/amo)
speed of light (cm/shake)
planck constant (any shako)
inverse fine structure constant h*c/(2*pi~e**2)
neutron mass (may)
electron mass (mev)

fission g-values: nuclide
90232
92233
92235
92237
92239
93237
94239
94241
94243
95242
96242
other

q (any)
171.91
160.04
190.88
190.40
160.40
103.67
109. 44
188. 99
187.48
190.04
190.49
100.00

nuclide
91233
92234
92236
92238
92240
94230
94240
94242
95241
95243
06244

q (mev)
175.57
179.45
179.50
181.31
100.40
106.65
186.30
165.98
190.03
190.25
190. 49

tbe following compilation options were used:

cheap
dec
plot
mcplot

NAG International 6.6.15-7



NAC-LWT Cask SAR
Revision 44

August 2015

slib
default datapath: C:\Program Files\tLANL\KCNPDATA

C: \Progra-1\LAN4L\kCNpdata
lcross-section tables

table length

print table 100

1001. 62c
7014. 62c
8016. 62c

13027. 62c
24050. 62c
24052. 62c
24053. 62c
24004. 62c
25055. 62c
26054. 62c
26056. 62c
26057. 62c
26058. 62c
28058. 62c
28060. 62c
28061. 62c
28002. 62c
28084. 62c

5202
67482

170541
70363

184445
174773
147288
132737
134565
143370
230655
148842
87568

235403
158305
112032
104386
97889

tables from file actis

1-b-I at 283.6K from endf-vi.8 njoy89.50
7-n-14 at 283.6K from endf-vi.8 njoy99.50
8-o-16 at 293.6K from endf-vi.8 njoy99.50
13-al-27 at 283.6K from endf-vi.8 njoy89.50
24-ct-SO at 203.6K from endf-vi.8 njoy99.50
24-cr-52 at 283.6K from eodf-vi.8 njoy99.O0
24-cr-53 at 283.6K from endf-vi.8 njoy99.50
24-cr-54 at 293.6K from endf-vi.8 njoy99.500
25-mn-SO at 283.6K from endf/b-vi.8 njoy99.OO
26-fe-54 at 293.6K from endf-vi.8 njoy99.50
26-fe-56 at 283.6K from endf-vi.8 njoy99.50
26-fe-57 at 283.6K from endf-vi.8 njoy99.50
26-fe-OS at 293.6K from endf-vi.8 njoy99.50
28-ni-OS at 293.6K from endf-vi.8 njoy89.50
28-ni-E0 at 283.6K from endf-vi.8 njoy88.50
28-ni-El at 293.6K from endf-vi.8 njoy99.50
28-ni-62 at 253.6K from endf-vi.8 njoys9.50
28-ni-64 at 283.6K from endf-vi.8 njoy99.O0

tables from file endf66a

7-n-O5 at 283.6K from endf-vi.0 njoy99.50

mat 120
mat 720
mat 820
matl3250
mat2425
mat2431
mat2 434
mat2 437
mat2525
mat2 625
mat2 631
mat2 634
mat2 637
mat2 825
mat2831
mat2 834
mat2 837
mat2843

12/05/01
12/05/01
12/05/01
12/07/01
12/20/01
12/20/01
12/20/01
12/20/01
02/11/02
12/20/01
12/20/01
12/20/01
12/20/01
12/20/01
121 2010 1
12/20/01
12/20/01
12/20/01

7015.66c 18013

tables from file endf66b

40000.66c 58524 40-zr-0 at 283.8K from endf-vi.l njoy89.50

tables from file endl92

50000.42c 141828 ENDI library name: nd820609 0.ANL/XTI4 modified: 801222
temperature = 2.58600-08 adjusted to 2.53000-08

tables from file endf66c

82206.66c 218368 82-pb-206 at 283.6K from endf-vi.6 njoy99.508
2207.66c 134388 82-pb-207 at 293.6K from endf-vi.6 njoy99.50

82208.66c 125105 82-pb-208 at 283.6K from endf-vi.s njoy99.50
84238.66c 03206 94-pu-238 at 283.6K from endf-vi.0 njoy89.50 total no

probability tables used from 2.0000E-04 to 1.0000E-02 may.
94240.66c 308018 94-pu-24O at 293.6K from esdf-vi.2 njoy89.50 total no

probability tables used from 5.70000-03 to 4.00000-02 may.
84241.60c 126607 94-pu-24l at 283.6K from endf-vi.3 sjoy99.50 total no

probability tables used from 3.0000E-04 to 4.02000-02 mev.
94242.66o 107114 94-pu-242 at 283.6K from endf-vi.0 njoy99.50 total no

probability tables used from 8.86000-04 to 1.00000-02 mov.

tables from file t16 2003

mat 728 07/13/01

mat4000 07/24/01

811218

mat823 1
mat823 4
mat8237
maat9434

mar84 40

mat9443

mar84 46

mat8228

mat98237

mat98437

08/13/01
08/13/01
03/16/02
098/0 6/01

08/06/01

08/06/01

08/06/01

07/02/03

07/02/03

07/02/03

82235. 69c

82238. 68c

84238. 69c

587887

703320

506320

92-U-235 at 283.6K from t16 u2351a~d njoy99.50 total no
probability tables used from 2.25000E-03 to 2.50000-02 may.
92-u-238 at 283.6K from t16 u23S1aSh njoy99.50 total no
probability tables used from 1.00000-02 to 1.4903E-01 mev.
94-pu-239 at 283.6K from 116 pc2391a7d sjoy99.50 total no
probability tables used from 2.50300E-03 to 3.00000-02 nov.

tables from file tmccs

hydrogen in light water at 300 degrees kelvinlwtr.01t 10183

total 5508277

1000 0 010/22/85

warning, neutron energy cutoff is below some cross-section tables.

commsent. 1 cross sections modified by free gas thermal treatment.
lassignment of s(a,b) data to nuclides.

print table 102

mat nuclide s(a,b)
2 1001.62c lwtr.Olt
4 i0001.62c lwtr.01t
5 l00l.62c lwtr.01t
6 l00l.62c lwtr.Olt

dump no. 1 on file MSO Arc_NACCoC cl.00_g0.00_nO.00_d0.01cm HP 36om.inpr nps = 0 cull=
ctm = 0.00 nrn = 0

6 warning messages so far.lestimated keff results by cycle

cycle 1 k(collision) 0.662630

cycle 2 h(collision) 0.622565

cycle 3 k(collision) 0.744616

cycle 4 k(collision) 0.686478

prompt removal lifetime~abs) 8.11810+03

prompt removal lifetine(abs) 8.65260+03

prompt removal lifetlme(abs) 8.00120+03

prompt removal lifetime(abs) 7.84070+03

print table 175

source points generated 844

source points generated 828

source points generated 1180

source points generated 816
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cycle S k~collision) 0.671615 prompt removal lifetime(abs) 6.8591E+03 source points generated

cycle 6 O(colJlision) 0.675650 prompt removal lifetime(abs) 6.2934E+~03 source points generated

cycle 7 k(callision) 0.663664 prompt removal lifetime(abs) 6.1740E+03 source points generated

cycle 6 O(collision) 0.702655 prompt removal lifetime~abs) 8.6063E+03 source points generated

972

1052

1006

estimator
k (collision)
k (absorption)
k~trk length)
rem life~col)
rem life~abs)
source points

estimator
Ok(collision)
Ok(absorption)
k~trk length)
rem life~col)
rem life~abs)
source points

estimator
k (collision)
k (absorption)
k(trk length)
rem life~col)
rem life (abs)
source points

estimator
Ok(collision)
Ok(absorption)
k~trk length)
rem life~col)
rem life(abs)
source points

estimator
k~collision)
Ok(absorption)
O~trk length)
rem life~col)
rem life (abs)
source points

cycle 526 a'
0.741770
0. 75 6647
0.717143

8.42846+03
5.3911E+03

generated 1046

cycle 027 a'
0.643642
0.666055
0.634707

0. 2199E+03
8.1559SE+03

generated 665

cycle 526 a'
0.717235
0.695226
0. 699455

6. 7750E+03
6. 6662E+03

generated 1115

cycle 526 a'
0.609031
0.666971
0.725576

6.48636E+03
6. 6100E+03

generated 561

ve of 456 cycles
0.703646 0.0016
0.703139 0.0016
0.703386 0.0022

8.47166+03 0.0017
6.4726E+03 0.0016

ve of 457 cycles
0.703525 0.0016
0.703066 0.0016
0.703247 0.0022

8.4713E+03 0.0017
6.4720E+03 0.0016

ve of 456 cycles
0.703553 0.0016
0.703060 0.0016
0.703240 0.0022

6.4719E+03 0.0017
8.4724E+03 0.0016

;e of 455 cycles
0.703544 0.0016
0.703025 0.0016
0.703295 0.0022

6.4719E+03 0.0017
6.4727E+03 0.0016

combination
Ok(col/aba)
k~abs/tk In)
k~tk ln/col)
k~col/sbs/tk in)
life )col/abs/tl)

com~bination
k~col/abs)
k~abs/tk ln)
k~tk in/cdl)
k~col/abs/tk in)
life )cnl/abs/tl)

combination
Ok(col/abs)
k~abs/tk in)
k~tk in/cod)
k~col/abs/tk ln)
life~col/abs/tl)

combination
Ok(tel/abs)
k~abs/tk in)
k~tk lu/cob)
k~col/abs/tk in)
life (col/abs/tl)

combination
Ok)col/aba)
k~ahs/tk 1n)
k~tk lo/col)
k~col/abs/tk in)
life (col/aba/tl)

simple average
0.703352 0.0015
0.703262 0.0016
0.703516 0.0017
0.703190 0.0015

0.4742E+03 0.0015

simple average
0.703257 0.0015
0.703156 0.0016
0.703366 0.0017
0.703280 0.0015

8.4737E+03 0.0015

simple average
0.703307 0.0015
0.703150 0.0016
0.703396 0.0017
0.703264 0.0015

0.47416+03 0.0015

simple average
0.703266 0.0015
0.703156 0.0016
0.703414 0.0017
0.703266 0.0015

6.4744E+03 0.0015

sinple average
0.703276 0.0015
0.703094 0.0016
0.703360 0.0017
0.703244 0.0015

8.47410+03 0.0015

combined average
0.703372 0.0015
0.703196 0.0015
0.703605 0.0016
0.703326 0.0015

6.4706E+03 0.0013

combined average
0.703275 0.0015
0.703110 0.0015
0.703462 0.0016
0.703227 0.0015

6.47936+03 0.0013

combined average
0.703262 0.0015
0.703102 0.0015
0.703504 0.0016
0.703225 0.0015

8.47956+03 0.0013

combined average
0.703261 0.0015
0.703066 0.0015
0.703503 0.0016
0.703216 0.0015

6.46046+03 0.0013

combined average
0.703251 0.0015
0.703049 0.0015
0.703465 0.0016
0.703190 0.0015

6.48026+03 0.0013

0.7953
0.4216
0.5623

0.79560
0. 4250
0.5663

0.79556
0.4250
0.5660

0.7554
0.4230
0.5654

0.79554
0. 4236
0.5841

cycle 530
0.702529
0.654516
0. 645625

6. 2172E+03
6. 32646+03

generated 10:

ave of 500
0.703542
0.703011
0.703176

5. 4714E+03
6. 472 46+ 03

cycles
0.0016
0.0015
0. 0022
0.0017
0. 0016

source distribution written to file M40_Ace_NACCoC cl.00 gO.00eO.l00dO.OlcmHP36rlnminpa cycle=
iproblem suinmary (active cycles only) source particle weight for summsary table normalization

510
500000. 00

run terminated when 530 Ocode cycles ware done.

NAG-tWT Cask - 04OX Experiments - Accident Transport Conditions
0
neutron creation tracks

10/25/07 21:16:05
probid = 10/25/07 21:05:56

tracks weight energy
(per source particle)

weight energy
(per source particle)

neutron loss

source 5000502 1.0000E+00 2.10436+00

weight window
cell importance
weight cutoff
o or t importance
dutran
forced collisions
exp. transform
upacattering
photonuclear
(n,xn)
prompt fission
delayed fission

total

0
0
0
0

949

0.
0.
1.05926-01
0.
0.
0.
0.
0.
0.
1. 6722E-03
0.

0.
0.
4.85768E-06
0.
0.
0.
0.
2.2571E-07
0.
1.5347E-03
0.

escapeenergy cutoff
tine cutoff
weight window
cell importance
weight cutcff
a or t importance
datran
forced collisions
eap. transform
downscattering
capture
loss to (0,00)
loss to fission

total

500577

47

0.
0.
0.
0.
0.
1.05476-01
0.
0.
0.
0.
0.
7.54866-01
6.35326-04
2.4 643E-01

0.
0.
0.
0.
0.
4.3336E-06
0.
0.
0.
0.
2.0393E+00
3.45606-02
8 .0905E-03
2.3925E-02

0 0. 0.
501451 1.1076E+00 2.1059E+00 501451 1.1076E+00 2.1059E+00

number of neutrons banked 501
neutron tracks per source particle 1.00296+00
neutron collisions per source particle 1.53510+02
total neutron collisions 76766227
set multiplication 1.00066+00 0.0000

average time of (shakos)
escape 0.0000E+00
capture 9.4388E+03
capture or escape 9.4388E+03
any terninatios 9.7365E+03

maximum number ever is bank

bank overflows to backup file

most tendon numbers used wee

cutoffs
tco 1.OOOOE+33
eco 0.00006+00
'wcl -5.00006-01
wcl -2.50000-01

12401 in hiutory

computer time so far in this runcomputer time in mcrun
source particles pet minute
random numbers generated

12.12 minutes
11.96 minutes

4.43659+04
776053260 255214

range of sampled source weights = 8.41040-01 to 1.16480+00

source efficiency = 1.0000 in cell 1

source efficiency = 0.1042 in cell 10

source efficiency =1.0000 in cell 20
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source efficiency = 1.0000 in cell 41ineutron activity is each cell

tracks
cell entering population collisions collisions number

*weight weighted
(per history) energy

print table 126

tics average average
weighted track weight track mfp

energy (relative) (cm)

3

6
7

9
10

12
13
14
15
16
17
16
19

10
20

33
40

41
422
43
44
45
46
47

46

49

1255010
1763620
1923591
4736694
1421751

16623380
20759669
2176670

26756

117397
3367057

42760
2192206
2661735

66453
3165966
1754766

500653
5006655
500662
500933
373641

374111
374062
357717

5352
0

15536
211757

15974
356597
296613
20419

210444
160075

566245
71761
76633

23063762
6076166

0
1666

2123010
98

105625
0

1374354
13267525

147695
5325642

24149644
366668

0
4067

6. 5136E-01
1.00776-01
1.3909E-01
3.3926E+01
8 .60706+00
0. 0000E+00
2.74 45E-03
3. 66626+00
1.4370E-04
1.46136-01
0. 0000E+00
1.62246+00
1. 9309E+01
2.06216-01
6. 0534E+00
3.77566+01
5.34346-01
0.00006+00
6. 0677E-03

1.24346-03
4 .15026-04
5.62566-04
1.96406-04
1. 3853E-04
0.0000E+00
4.96246-04
5. 414 1E-04
5.99766-04
3.06216-03
0.06000E+00
2.6104E-03
3. 4 664E-03
8.2779E-04
6. 0372E-04
1.65316-03
1.7669E-03
2.61436-03
3.86995E-03

1. 1278E+00
6.23066-01
6.60636-01
5. 35416-01
3.5642 5E-01
0.00006+00
4.14606-01
3. 45 64E-01
3. 042 66-01
1.00206-01
0.00006+00
1.03746-01
1. 7876E-01
1.66676-01
3.02696-01
2. 22156-01
1.36406-01
1.67036-01
1.862936-01

9. 16 68E-01
6.31606-01
6.61766-01
6.29046-01
7.94166-01
0. 00006+00
6. 26216-01
6.1635E-01
6. 17036-01
7.17476-01
0. 00006+00
7.20746-01
7.88629E-01
7. 544 3E-01
6.17236-01
6.04966E-01
7. 47766-01
7. 96276-01
7.896776-01

2.64716+00
1.61376+00
3.61306+00
1. 362 0E+00
1.1032E+00
0.0000E+00
1.3160E+04
9. 73265E+00
1. 19776+04
3. 203 36+00
0.00006+00
2. 5 0626+00
2. 75681E+00
2. 367 5E+00
2. 565 4E+00
3.55726+00
3. 305 9E+00
0.0 000E+00
1. 067 4E+04

total 30446426 4796221 76766227 1.15256+02

print table 126 requires
•Ineutron weight balance in each cell

1067 decimal words of dynamically allocated storage.

cell index 1 2 3
cell number 1 2 3

print table 130

5 6 7 6 6
10 20 21 22 23

external events:
entering 1.26616+00

source 1.00006+00
energy cutoff 0.00006+00

time cotoff 0.00006+00
emiting -1.66326+00

total 3.84666-01

3.16366+00
0.O0000E+00
0. 0000E+00
0. 0000E+00

-3.16346+00

3.6016E-04

0.00006+00
0.0000E+00
2.70326-0 6
0.00006+00
0.00006+00
0.0000E+00
0.00006+00

3.42046+00
0.00006+00
0.0000E+00
0.00006+00

-3. 41926+00

1.16276-03

0.0000E+00
0. 000 0E+00

-6. 704 0E-06
0. 000 0E+00
0.0000E+00
0.00006+00
0.00006+00

variance reduction
weight window

cell importance
weight cutoff

a or t importance
dxtran

forced collisions
exp. transform

events:
0.0000E+00
0.0000E+00
2.62266-05
0.0000E+00
0. 0000E+00
0.0000E+00
0.00006+00

7.97976+00 2.3195E+00
0.00006+00 0.00006+00
0.OOOOE+00 0.00006+00
0.00006+00 0.00006+00

-7.8425E+00 -2.2857E+00

1.37246-01 3.38746-02

0.00006+00 0.00006+00
0.00006+00 0.00006+00

-1.9749E-05 -4.76736-00
0.00006+00 0.00006+00
0.0000E+00 0.00006+00
0.00006+00 0.00006+00
0.00006+00 0.0000E+00

-1.9749E-05 -4.79736-05

0. 0000E+00
0.0000OE+O0
0. 00006+00
0. 0000E+00
0. 0000E+00

0.0000E+00

2. 76166+00
0. 0000E+00
0.0000OE+00
0. 0000E+00

-2. 76166+00

6. 3609E6-06

3. 42666+00
0.00006+00
0.00006+00
0. 0000E+00
-3.38736+00

3.9247E-02

3.567126+00
0. 0000E+00
0. 0000E+00
0. 0000E+00

-3.5712E+00

2.15506-07

total 2.6229E-05 2.7032E-06 -9.7040E-06

0.00006+00 0.0000E+00
0.0000E+00 0.00006+00
0.0000E+00 -9.95646-07
0.0000E+00 0.OOOOE+00
0.00006+00 0.00006+00
0.00006+00 0.00006+00
0.00006+00 0.00006+00

0.0000E+00 -9.95646-07

0.00006+00 -5.36526-06
0.00006+00 0.0000E+00
0.0000E+00 0.0000E+00
0.00006+00 0.00006+00
0.00006+00 0.0000E+00
0.00006+00 0.0000E+00

0.00006+00 -5.36526-06

0.0000E+00 0.00006+00
0.00006+00 0.00006+00
5.74306-05 0.00006+00
0.00006+00 0.00006+00
0.00006+00 0.0000E+00
0.00006+00 0.00006+00
0.00006+00 0.00006+00

5.74306-05 0.00006+00

-3.93056-02 -2.15506-07
0.0000E+00 0.00006+00
0.0000E+00 0.0000E+00
0.00006+00 0.0000E+00
0.0000E+00 0.00006+00
0.00006+00 0.0000E+00

-3.53056-02 -2.1550E-07

physical events:
capture -1.38796-01

(n,xn) 6.23416-04
loss to (n,xn) -3.10936-04

fission 0.00006+00
loss to fission -2.46436-01

photonuclear 0.0000E+00

total -3.64916-01

-3.62896-04 -1.19856-03 -1.3722E-01 -3.36266-02
0.0000E+00 5.08606-05 0.00006+00 0.OOOOE+00
0.00006+00 -2.5430E-05 0.00006+00 0.0000E+00
0.0000E+00 0.00006+00 0.00006+00 0.00006+00
0.00006+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.00006+00 0.0000E+00 0.0000E+00

-3.6269E-04 -1.17306-03 -1.3722E-01 -3.3826E-02

total 0.00006+00 0.00006+00 0.00006+00 0.00006+00 0.00006+00 0.00006+00 0.0000E+00 0.0000E+00 0.00006+00

cell index 10 11 12 13 14 15 16 17 16
cell ouster 40 41 42 43 44 45 46 47 46

external events:
entering

energy cutoff
time cutoff

exiting

3.864106-02
0.00006+00
0. 0000E+00
0.0000E+00

-3.8338E-02

0.0000E+00 1.7109E-01
0.00006+00 0.00006+00
0.00006+00 0.00006+00
0.00006+00 0.00006+00
0.00006+00 -1.56736-01

0.00006+00 1.2354E-02total 7.1248E-05

variance reduction events:
weight window 0.00006+00

cell importance 0.00006+00
weight cutoff 5.95756-07

e or t importance 0.00006+00
dxtran 0.00006+00

forced collisions 0.00006+00
exp. transform 0.00006+00

total 5.95756-07

physical events:
capture -7.16446-05

(n,xn) 0.00006+00
loss to (n,xn) 0.00006+00

NAG International

5.35436+00
0.00006+00
0.0000E+00
0.00006+00

-5. 2124E+00

1.41656-01

0.00006+00
0.00006+00
1.76276-04
0.00006+00
0.00006+00
0.00006+00
0.00006+00

1.78276-04

6.4460E-02
0. 00006+00
0.0000E+00
0. 00006+00

-6.03456-02

4.10456-03

0. 0000E+00
0. 0000E+00
6.96636-06
0. 000 06+00
0. 0000E+00
0.00006+00
0. 000 0E+00

6.96636-06

3.60046+00 4.29626+00
0.00006+00 0.0000E+00
0.00006+00 0.00006+00
0.00006+00 0.00006+00

-3.3858E+00 -4.2663E+00

1. 324 6E-01
0.00006+00
0.00006+00
0.0000E+00

-1.3214E-01

2.1456E-01 2.9932E-02 3.1701E-04 0.0000E+00

5.03666+00
0.0000E+00
0.00006+00
0.0000E+00

-5.0388E+00

0.0000E+00
0.0000E+00
0.00006+00
0.00000+00
0.00006+00
0.00006+00
0.00006+00

0.00000+00

0.00006+00
0.00006+00

-3.9544 4E-05
0.00006+00
0.0000E+00
0. 0000E+00
0.00006+00

-3.9544 4E-05

0.0000E+00
0.00006+00
2.26366-04
0. 0000E+00
0.00006+00
0.00006+00
0.0000E+00

3.2636E-04

0. 0000E+00
0.00006+00
5.69426-05
0.0000E+00
0.00006+00
0.00006+00
0.00006+00

5.69426-05

0.00006+00
0.00006+00
7. 64616-06
0.00006+00
0.00006+00
0. 00006+00
0.00006+00

7. 6461E-06

0.00006+00
0.00006+00
0.00006+00
0.0000E+00
0.00006+00
0.00006+00
0.00006+00

0.0000E+00

0.00000+00 -1.23156-03 -1. 43046-01 -4.11356-03 -2. 14616-01 -3.04626-02 -3.246SE-04 0.00006+00
0.00006+00 0.00006+00 6.67176-06 0.00006+00 6.66596-06 9.64266-04 0.00006+00 0.00006+00
0.00006+00 0.00006+00 -3.48596-06 0.00006+00 -3.34266-06 -4.62146-04 0.00006+00 0.00006+00 0
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fission 0.O0000E+00
loss to fission 0.O000E+O0

photonuclear 0.0000E+00

total -7.18446-05

o .O000E6+00
0.O0000E+00
0. O000E+00

0. 0000E+00

0.O0000E+00 0.00006+00 0.0000E+00 0OO000E+00 0.0000E+00 0.OOO0E+00
0.00006+O0 0.O0000E+00 0.0000E+00 0.0000E+OO 0.0000E+00 0.O0000E+00
0.0000E+00 0.OO00E+00 0.OO00E+00 0.0000E+00 O.0000E+00 0.0000E+00

-1. 2315E-02 -1. 4203E-01 -4. 1135E-03 -2. 14816-01 -2. 9989E-02 -3. 2465E-04

o0.0000E+00
0.Oo00E+00
0. 0000E+00

0. 0000E+00

total 0.000O+00 0.0O000E+00 0.O0000E+00 0.0060E+00 0.0O00E+00 0. 0000E+00 0. 0000E+00 0. OO00E+0O 0.O0000E+00

cell index
cell number

external events:
entering

energy cutoff
time cutoff

exiting

total

19
49

2.7 677E+00
0.O0000E+00
0.0000+00
0.O000E0O.0

-2.76077E+00

9. 6082E-07

variance reduction events:
weight window 0.00006+00

cell importance 0.0000E+00
weight cutoff 5.0063E-07

a or t importance 0.0000E+00
dxtran 0.0000E+00

forced collisions 0.0000E+00
cup. transform 0.0000E+00

total 5.00636-07

phyeical events:
capture -1.46146-96

(n,xn) 0.O000E+00
loss co (n,xn) 0.00006+00

fission 0.0000E+00
loss to fission 0.0000E+0O

photonuclear 0.0000E+00

total -1.4614E-06

total

4. 9405E+01
1.0000E+00
0. 0000E+O00
0. 0000E+00

-4. 9405E+01I

1. 0000E+00

0. 0000E+00
0.O0000E+00
4 .5179E-04
0.0000OE+00
0. 0000E+00
o0.0000E+00
0. O000E+00

4 .517 9E-04

-7. 5496E-01
1.6722E-03

-6. 3532E-04
0. 0000E+00

-2.4643E-01
0 .0000E+00

-I .0005E+00

total 0.0000E+00 0.0000E+00

ineutron activity of eech nuclide in each cell, per source particle print table 140

0911 cell nuclides atom
index name fraction

1 1 92235.69c 2.18E-01
92238.69c 3.06E-01
94238.66c 1.28E-05
94239.69c 2.41E-02
94240.66c 1.14E-01
94241.66c 1.01E-04
94242.66c 1.25E-05
8016.62c 6.66E-01

2 2 l001.62c 6.676-01
8016.62c 3.33E-0l

3 3 26054.62c l.19E-04
24050.62c 7.63E-05
7014.62c 3.24E-03

26056.62c 1.87E-0l
24052.62c 1.47E-03
7015.66c 1.20E-05

26057.62c 4.336-05

24053.62c 1.67E-04
26058.62c 5.71E-06
24054.62c 4.14E-05
40000.66c 9.916-05
50000.42c 1.15E-02

4 4 1001.62c 6.676-02
8016.62c 3.33E-01

5 10 l001.62c 6.67E-01
8016.62c 3.336-01

6 20 I001.62c 6.676-01
8016.62c 3.133-Il

7 21 l00l.62c 6.676-01
8016. 62c 3.33E-01

9 22 13027.62c 1.00E+00

9 21 l001.62c 6.676-00

8016.62c 3.33E-01

10 40 82206.66c 2.15E-01
82207.66c 2.21E-01
82208.66c 0.246-01

NAC International

total
collisions

11149

67
247900

7457
1305

36
131341

66664
5087

8
270
172

60
1
3

20
1
1

77566
725

21628102
1430680

5707107
369059

0
0

1732

156

2123010

88
10

25171
23283
57369

collisions
*weight

1.8238E-02
1.3548E-01
9. 7812E6-05
3.46506-01
1.1940E-02
1.80846-03
6.06946-05
2.3725E-01

9.24 67E-02
8.10676-01

7. 444 66-06
1.1117E-05
4.2214E-04
2.73656-04
1. 0627E-04
2.07156-06
5.7570E-00
3. 0965E-05
1.4554E-06
2.07266-06
1.36936-01
1.29116-01

1.15816+01
2. 34 536+ 00

6.02756+00
5.7955E-01

0.00006+00
0.00006+05

2.50186-03
2.4270E-04

3.68062E00

1.26046-04
1.10626-05

3. 47316-52
3,29616-02
8.04406-02

wgt. lost
tO capture

2.65216-03
2.64406-02
7.69166-05
9. 9448E6-02
1.0232E-02
4.27136-54
3.71386-05
4.71846-04

3.5248E-54
1. 0409E-05

8.22366-07
5.29396-00
2.91346-05
1.57046-05
4.40846-06
4.36716-12
2.7 967E6-09
7.32276-06
3.19736-07
6.06456-10
1.06796-03
0.7541E-25

1.35296-01
1.91556-01

3.3538E-02
2.67546-04

0. 00500E+00
2. 0000E6+00

5.3619E-06
3. 27136-06

3.53055-52

2. 15426-07
8.,22696-1

2.73576-05
4.19716-05
2.56767-06

wgt. gain
by fission

1.3545E-02
5. 4906E6-03
4.0561E-06
2.25996-01
1.04286-04
1.29406-03
1.8504E-06
0. 0000E+00

0. 0000E+00
0.O000E+00

0.00006+00
0.2500O+00
0.20506*+00
0.00006+00
0.0000E+00
0.00006+00
0.00006+50
0.00006+00
6.0000E+00
5.0000+00
0.00006+00
2.O0000+00

0.0O0006+00
0.00006+00

0.O0000+00
0.00006+00

0.O000E÷00
0.05006+600

0.0O000E+00
0.0000E+00

0.00OOE+10

0.O00056+00
0.00006+00

0.00006+00
0.00006+00
0.00006+00

wgt. gain
by In,xn)

0.00206E+00
3.07276-04
0.00006+00
5.20576-06
0. 00006+00
0.00006+00
0.00006+00
0.00006+00

0O000Eo+00
0.00006+00

0.00006+00
0.OOOOE6+00
0.0000E+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
2.54306-05
0.00006+00

0.00600+00
0.00006+00

0.00006+00
0.O00O0E6+00

0.00006+00
0.00006+00

0.00006+00
0.00006+00

0. 0000E+00

0.00006+00
0.0O0006+00

0.0000E+O0
0.O0005+00
0.0000E+00

photons
produced

0
0
0

0

0
0

0
0

0
0

0
0
0

photon wgt
produced

0.50000E+00
0.50006E+00
0.00006+00
0.00006+00
0.OO00OE+00
0.00006+00
0.00006+00
0.00006+00

0.00006+00
0.00006+00

0.00006+00
0.00006+00
0.0O0006+00
0.00006+00
0.0000E+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00

0.0000E+00
0.00006+00

0.00006+00
0.00006+00

0.0000E+00
0.00006+00

0.0O0006+00
0.00006+00

0.0000E+00

0.00006+00
0.00006+00

0.00006+00
0. 0000E+00
0.O0000E+00

avg photon
energy

0.00006+500
0. 00006+00
0.0000E+00
0.00006+00
0.0O0006+00
0.00006+00
0. 0000E+00
0.0000E+00

0.00026+00
0. 0000E+00

0. 0000E+00
0. 00006+00
0. 00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.O0000E+00
0.00006+00
0.00006+00

0.O0000E+00
0.000OOE+O00

0.00006+00
0.00006+00

0.00006+00
0. 0000E6+O00

0.00006+00

0.0000E+00

2.00006+00

0.OO000E+00
0.00006+00

0.00006+00
0.00006+00
0.000OOE+O000
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1i 41 1001.62o 6.675-01
8016.62C 3.335-01

12 42 24050.62C 8.79E-03
26054.520 4.03E-02
28058.62c 6.09E-02
24052.62C 1.69E-01
26056.62C 6.32E-01
29060.62C 2.35E-02
24053.620 1.92E-02
26057.620 1.46E-02
28061.620 1.025-03
24054.620 4.77E-03
26058.62c 1.93E-03
28062.62c 3.25E-03
20064.520 8.33E-04
25055.520 2.015-02

13 43 24050.620 5.79E-03
26054.620 4.03E-02
28058.62C 5.09E-02
24052.62C 1.695-01
26055.62C 6.32E-01
28060.62C 2.35E-02
24053.620 1.92E-02
26057.620 1.465-02
28051.62C 1.02E-03
24054.620 4.77E-03
26058.62C 1.935-03
26052.520 3.25E-03
28064.620 8.33E-04
25055.620 2.01E-02

14 44 24050.620 8.79E-03

26054.62C 4.035-02

28055.62c 6.09E-02
24052.620 1.69E-01
26056.62c 6.32E-01
28050.520 2.35E-02
24053.62c 1.925-02
26057.620 1.46E-02
28061.620 1.02E-03
24054.62c 4.77E-03
26058.62c 1.93E-03

28062.62c 3.255-03
28064.620 8.335-04
25055.62C 2.015-02

15 45 24050.62C 8.79E-03

26054.620 4.035-02

28055.62C 6.095-52
24052.620 1.50E-01
26056.62c 6.325-01
25050.652c 2.355-02
24053.520 1.92E-02
26057.620 1.46E-02
280061.620 1.02E-03
24054.520 4.77E-03
25058. 62c 1. 93E-03
28002.620 3.25E-03
28064.620 8.33E-04
25055.620 2.O1E-02

15 46 82206.66c 2.55E-01
82257.65c 2.21E-01
82208.66c 5.24E-01

17 47 82206.66c 2.55E-01
82207.66c 2.21E-01
82208.66c 5.245-01

18 49 1001.62C 6.575-01
5016.520 3.335-01

total

August 2015

0 0.0000E+00 0.0000E+O0 0.00005+00 0.0000E+00
0 0.00005+00 0.O0000E+00 0.0000E+00 0.0000E+00

0 0.0000E+00 0.0000E+00
0 0.0000E+00 0.00005+00 0

22534
43953

105556
95540

508702
27855
65789
1793 8
1327
3571
1926

149555
1172

52949

224394
457333

1720500
1032650
7735666
284768
535953
157135

13567
37002
15546

144771
12350

772070

2257
4235

19754
10363
50447
2541
6505
1792

113
325
152

1520
111

7743

51055

163277
555565
396955

32659155
92241

232519
66241
5093

12748
5555

51276
3526

268504

3.5886E-02
7.0549E-02
2.3990E-01
1. 41095-01
1 .00135+00
4.65165-02
9.96505-02
2.87900E-02
1.85701E-03
5.5204E-03
3.0589SE-03
2.2767E-02
2.0355E-03
1. 23425-01

3. 7208E-01
7.7117E-01
2.4 405E+00
1.6553E+00
1. 0652E+01
4.95380E-01
1.01535+00
3.1564E-01
2.09615-02
6.15655-02
3.32345-02
2.32005-01
2. 2167E-02
1.22 155+00

3.65357E-03
6.9394E-03
2.65772E-02
1.5850E-02
1.1955E-01
4.3191E-03
1.0115E-02
2.9469E-03
1.6337E-04
5.3342E-04
2.8460E-04
2. 41715-03
1.98735-04
1.2154E-02

1.3624E-01
2.5221E-01
1.00955+00
6.53546-01
4 .73215+00
1.5289E-01
3.79511E-01
1.14055E-01
8.07265-03
2.17705-02
1.14515-02
8.5061E-02
6.654575-03
4.49975-01

5. 0283E-04
4.1193E-04
1. 0944E5-03
7.2604E-04
6.0096E-03
2.5572E-04
1.2037E-03
2.12646-04
1.6196E-05
1.29605-05
2.7125E-05
1.4098E-04
5. 13685-06
1.56485-03

5.58115-03
4.8990E-03
1.3150E-02
8.0696E-03
7. 0255E-02
3.3119E-03
1.40205-02
2.2517E-03
1.7693E-04
1.1488E-04
2.91395-04
1. 71475-03
6.26635-05
1. 7536E-02

1.7986E-04
1.39375-04
3.8375E-04
2.0913E-04
2.1525E-03
5.9712E-05
4.1602E-04
5.7133E-05
2.9738E-06
2.5471E-06
4.0371E-06
5.6784E-05
2.07675-07
4.19475-04

5.6184E-03
6.75715-03
2.0192E-02
5. 53785E-03
1.1291E-01
4.6045E-03
2.36105-02
2.66345-03
1.854 82E-04
1.3347E-04
2.0600E-04
3.15305-03
8.9188E-05
2.11515-02

0.0000E+00
0.00005+00
0.0000E+00
0.00005+00
0.00005+00
0.0000E+00
0.0000E+00
0.00005+00
0.00005+00
0.0000E+00
0.00005+00
0.00005+00
0.0000E+00
0.00005+00

0.0000E+00
0.00005+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0. 0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00005+00
0.0000E+00
0.00005+00

0.0000E+00
0.0000E+00
0.00005+00
0.0000E+00
0.00005+00
0.0000E+00
0.00005+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00005+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0. 0000E+00
0. 0000E+00
0. 0000E+00
0. 00005+00
0. 0000E+00
0. 0000E+00
0. 0000E+00
0. 0000E+00
0. 0000E+00
0. 0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+-00
0.0000E+00
0.0005E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00005+00
0.0000E+00
0.0000E+00

0.0000E+00
0.00005+00
0.0000E+00
0.00005+00
1.5751E-06
0.0000E+00
0. 000 05+00
1.9105E-06
0.00005+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00005+00

0.00005+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00005+00
0.00005+00
0.0000E+00
0.00005+00
0.0000E+00
0.0000E+00
0.00005+00
0.00005+00
0.0000E+00

0.00005+00
0.0000E+00
0.00005+00
0.0000E+00
3.3429E-06
0.0000E+00
0.0000E+00
0.0000E+00
0.00005+00
0.00005E-0O
0.0000E+00
0.0000E+00
0.0000E+00
0.00005+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
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

0.0000E+00
0.0000E+00
0.0000E+00
0.00005+00
0.00005+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00005+00
0.0000E+00
0.00005+00
0.0000E+00
0.0000E+00
0.00005+00

0.00005+00
0.0000E+00
0.00005+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00005+00
0.0000E+00
0.00005+00
0.0000E+00
0.00005+00
0.00005+00
0.0000E+00
0.0000E+00

0.0000E+00
0.00005+00
0.0000E+00
0.0000E+00
0.00005+00
0.00005+00
0.0000E+00
0.00005+00
0.0000E+05
0.00005+00

0.0000E+00
0.0000E+00
0.0000E+00
0.00005+00

0.0000E+00
0. 0000E+00
0.0000E+00
0.0000E+00
0. 00 00E+00
0.0000E+00
0.00005+00
0.0000E+00
0.00005+00
0.00005+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00005+00

0.00005+00
0.0000E+00
0.00005+00
0.O0000E+00
0.00005+00
0.00005+00
0.0000E+00
0.00005+00
0.00005+00
0. 00005+00
0.00005+00
0.00005+00
0. 0000E+00
0. 0000E+00

0.00005+00
0.0000E+00
0. 00100+00
0.00005+00
0. 00005+00
0.0000E+00
0. 00005+00
0. 00005+00
0. 0000E+00
0. 0000E+00
0.00005+00
0.00005+00
0. 0000E+00
0. 0000E+00

0. 0000E+00
0. 0000E+00
0. 00005+00
0. 00005+00
0. 0000E+00
0. 00005+00
0. 0000E+00
0. 0000E+00
0. 0000E+00
0.0000E+00
0. 0000E+00
0. 00005+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
O.00005+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0. 0000E5+00
0. 00005+00
0.0000E+00
0.0000E+00
0,0000E+00

5504104 9.98755+00 6.85705-03 0.0000E+00 6.0193E-05
3531381 8.4391E+00 2.25605-02 0.0000E+00 1.4604E-04

12554459 2.03315+01 7.6454E-04 0.0000E+00 2.85915-04

95291 1.2688E-01 7.93545-05 0.0000E+00 0.0000E+00
50595 1.1835E-01 2.3697E-04 0.0000E+00 0.00005+00

157951 2.8908E-01 5.4289E-05 0.0000E+00 0.00005+00

3545 5.4226E-03 1.4610E-06 0.0000E+00 0.0000E+00
415 8.65045-04 3.9930E-10 0.00005+00 0.0000E+00

76756227 1.15255+02 7.5486E-01 2.4643E-01 8.3688E-04

0 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00
0 0.00005+00 0.0000E+00

0 0.0000E+00 0.0000E+00
0 0.00005+00 0.00005+00
0 0.0000E+00 0.0000E+00

0 0.00005+00 0.00005+00
0 0.0000E+00 0.0000E+00

0 0.00005+00 0.0000E+00

photons photon wgt avg photon
produced produced energy

total over all cells hy nuclide total collinions wgt. lost wgt. gain wqt. gals
collinions * weight to capture hy fission hy (n,xn)

1001. 62c
7014.52c
7016. 66c
8016.62c

13027.62c
24 050.620
24052.520
24 051.652c
24054.62c
25055.520
26054.620
260156.62c
26057.652c
26058. 62c
25058.6520
28050.652c
28061.6520

27407371
270

194 1752
2123010
330388

1535917
941088

53652
1132106
568012

11884155
373109

26653
2620719
407435

20100

3.9705E+01
4.2214E-04
2.0715E-06
3.17145+00
3.6862E+00
5.4755E-01
2.4672E+00
1.50425+00
9.9400E-02
1.80715+00
1.13055+00
1.55065+01
4.51935-01
4.80305-02
3. 71715+00
7.07535-01
3.10675-02

1.6918E-01
2.9134E-05
4 .36735-12
2 .70535-03
3.9305E-02
1.6187E-02
1.9547E-02
3.9257E-02
2.6385E-04
4.10715-02
1.2208E-02
1.91345-01
5.154 95-03
5.28875-04
3.4821E-02
8.2920E-03
3.50935-04

0.00005+00
0. 0000E+00
0. 0000E+00
0. 0000E+00
0. 00005+00
0.00005+00
0.0000E+00
0. 0000E+00
0. 00005+00
0. 0000E+00
0. 0000E+00
0. 0000E+00
0.0000E+00
0.0000E+00
0. 000 0E+00
0.0000E+00
0.0000E+00

0. 000 0E+00
0.00005+00
0.0O000E+00
0.0000E+00
0.00005+00
0. 000 05+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00005+00
4.91505-06
1.91085-06
0.00005+00
0.0000E+00
0.00005+00
0.00005+00

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0.0000E+00
0.01000E+08
0. 000 0E+00
0.00005+00
0.0000E+00
0.00005+00
0.0000OE+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00500+10
0.00005+00
0.0000E+00
0.0000E+00
0.10000E+00
0. 0000E+00

0. 0000E+00
0.00005+00
0.0000E+00
0.00005+00
0.0000E+00
0.00005+00
0.0000E+00
0.00005+00
0.0000E+00
0.0000E+00
0.00005+00
0.50000E+00
0.0000OE+00
0.0O000E+00
0.00005+00
0.00005+00
0. 00005+00 0
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28062.62c 212522 3.4224E-01 5.0655E-03 0.00000+00 0.00000+00 0 0.0000E+00 0.0000E+00
28064.62c 17269 3.1001E-02 2.57200-04 0.0000E+00 0.00000+00 0 0.00000+00 0.00000+05
40000.66c 77568 1.36930-01 1.0679E-03 0.00000+00 2.04300-00 0 0.0000E+00 0.00000+00
500000.42c 725 1.29110-03 6.7541E-05 0.00000+00 0.00000+00 0 0.00000+00 0.00000+00
82206.06c 5917568 9.14910+00 6.96370-03 0.800000+00 6.01930-00 0 0.0000E+00 0.00000+00
82207.66c 5485260 8.05840+00 2.3130E-02 0.00000+00 1.46040-04 0 0.00000+00 0.00000+00
82208.66c 13239805 2.07000+01 7.70584E-04 0.00008E+00 2.8591E-04 0 0.0000E+00 0.0000E+00
92235.69c 13149 1.82250-02 2.65230-03 1.30450-02 0.00000+00 0 0.00800E+00 0.00000+00
92238.69C 186994 3.30460-51 2.04400-02 0.49860-03 3.07270-04 0 0.00000+00 0.0000E+00
94238.66c 67 9.75120-00 7.8916E-05 4.00610-06 0.0000E+00 0 0.00000+00 0.0000E+00
94239.69c 247900 3.465000-01 9.94400-02 2.20900-01 0.20070-06 0 0.00000+00 0.00000+00
94240.66c 7457 1.19400-02 1.0232E-02 1.04280-04 0.00000+00 0 0.00000+00 0.O00000+00
94241.96c 1305 1.80940-03 4.2713E-04 1.28400-03 0.05008E+00 0 0.00000+00 0.00000+00
94242.66c 36 6.0894E-05 3.71380-05 1.65040-06 0.00000+00 0 0.008000+00 0.0000E+00

ikeff results for: NAt-LWT Cask - MOX Exporimests - Accident Transport Conditions probid = 10/20/07
21:005:56

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 29903 neutron histories and 000 active cycles with 5000002 neutron

histories.

this calculation has completed the requested number of keff cycles using a total of 530460 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 k( collision) cycle values appear normally distributed at the 05 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 90 percent confidence level

Ithe final estimated comboined collision/absorption/track-length keff = 0.70319 with an estimated standard deviation of 0.00102

Ithe estimated 68, 95, a 99 percent keff confidence intervals are 0.70216 to 0.70422, 0.70115 to 0.70023, and 0.70049 to
0.70590 I

I the final combined (eel/abs/ti) prompt removal lifetime = 8.48020-00 seconds with an estimated standard deviation of 1.06330-
07 I

Ithe average neutron energy causing fission - 9.70870-02 nov

Ithe energy corresponding to the average neutron lethargy causing fission = 1.25000-07 mev

Ithe percentages of fissions caused by neutrons is the thermal, intermediate, and fast neutron ranges are:

(<0.620 ev): 91.720 (0.625 ev - 100 key): 4.760 (>100 key): 3.02%

Ithe average fission neutrons produced per neutron absorbed (capture + fission) in all cells with fission = 1.82630+00

Ithe average fission neotrons produced per neutron absorbed (capture + fission) in all the geometry cells = 7.02640-01

Ithe average ntumber of neutrons produced per fission = 2.855

the estimated average keffs, one standard deviations, and 68, 90, and 99 percent confidence intervals are:

keff estimator kefi standard deviation 681 confidence 950 confidence 090 confidence

collision 0.70304 0.00111 0.70243 to 0.70460 0.70133 to 0.70070 0.70061 to 0.70646
absorption 0.70301 0.00109 0.70192 to 0.70410 0.70084 to 0.70516 0.70013 to 0.70099

track length 0.70319 0.00152 0.70160 to 0.70470 0.70014 to 0.70621 0.09915 to 0.70720
col/absnrp 0.70320 0.00104 0.70221 to 0.70430 0.70117 to 0.70033 0.70049 to 0.70601

0.7054
abs/trk len 0.70300 0.00104 0.70201 to 0.70409 0.70099 to 0.70012 0.70031 to 0.70079

0. 42 39
col/tri len 0.70349 0.00109 0.70239 to 0.70400 0.70130 to 0.70567 0.70059 to 0.70039

0.50941
col/abs/trk lee 0.70319 0.00102 0.70200 to 0.70422 0.70110 to 0.70023 0.70048 to 0.70590
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if the largest cf each keff eccsrred en the next cycle, the keff results and 68, 95, and 99 percent confidence intervals would
he:

keff estimstor

collision
absorption

track length
col/ahs/trk len

keff

0.703 69
0.70314
0. 70339
0.70334

standard deviation

0. 00112
0.00110
0.00154
0.00103

68% confidence

0.70257 to 0.70481
0.70205 to 0.70424
0.70186 to 0.70493
0.70231 to 0.70437

95% confidence

0.70146 to 0.70592
0.70096 to 0.70532
0.70034 to 0.70645
0.70120 to 0.70540

99% confidence

0.70073 to 0.70664
0.70025 to 0.70604
0.69934 to 0.70745
0.70061 to 0.70607

the estimated average prompt removal lifetimes, one standard deviations, and 68, 95, and 99 percent confideece intervals are
(sec):

estimator lifetime std. dev. 66% confidence 95% confidence 90% confidence

collision
absorption

track length
col/ahsorp

0.9665
ahs/trk len

0.6746
col/trk len

0.6399
col/ahs/trk ion

8.47143E-05 1.42417E-07
8.47241E-05 1.37731E-07
6.476466-05 1.07925E-07
6.47240E-05 1.378796-07

8.48024E-05 1.06263E-07

6.479916-05 1.069060-07

8.48016E-05 1.063296-07

8.45726-05 to 0.4857E-05 6.4431E-05 to 8.4996E-05 0.43366-00 to 8.5090E-05
6.45866E-05 to 6.48626-05 8.4450E-05 to 8.4996E-05 6.4360E-05 to 9.50666-05
8.46776-05 to 8.49936-05 8.4570E-05 to 6.50000E-05 8.4499E-05 to 8.00706-05
9.45966-05 to 6.48626-05 0.4449E-05 to 6.49996-05 6.43606-05 to 6.50696-05

8.46966-05 to 9.49096-05 8.4591E-05 to 8.5014E-05 6.45226-05 to 6.50936-05

6.4692E-05 to 0.4906E-05 9.45866-05 to 8.5012E-05 6.45176-05 to 9.50926-05

9.46956-05 to 6.49096-05 9.40906-05 to 6.50136-00 6.45216-05 to 8.50636-00

absorption estimates of prompt lifetimes (sec):

escape capture

frsction 0.000006+00 7.538696-01
lifetime(abo) 0.000006+00 1.123636-04

lifetime(c/a/t) 0.O000006+00 1.124666-04

leverage keff results summned over 10 cycles each to

fission

2.461146-01
3.4 4248E-04
3.449636-04

removal

1.000006+00
8.472416-05
8.460166-05

form 50 batch values of keff

average keff estimators and deviations

print table 179

batch start end
keff
number cycle cycle

dev

keff estimators by hatch

k(coll) S~abs) k(track)

col/ahs/tl

k(c/a/t) stk(coll) ot dev k(sbs) st dcv k(track) at dev

3

0.00052
5

0.00173
6

0. 00132

0.001899

0.00110

0.00169
10

0.00141

11
0.00127

02
0.00119

13
0.00107

14
0.00143

0.00149
16

0.00130
17

0.00132
16

0.00125
19

0.00117
20

0.00143

21
0.00136

22
0 .00131

21
0. 00127

24
0.00130

25
0.00123

26
0.00125

31
41
51
61

71

81

91

101

111

121

121

141

151

161

171

161

191

201

211

221

231

241

201

261

271

261

40
500
60
70

80

90

100

110

120

130

140

100

160

170

160

190

200

210

220

230

240

250

260

270

260

290

0. 69464
0.69991
0.69906
0. 705 12

0. 709 90

0. 7 0562

0.69499

0.70672

0.70039

0.70465

0.70219

0.70607

0.70037

0.72037

0.694233

0. 702 69

0.70976

0.70393

0.70959

0.69003

0.69404

0.70290

0.99744

0.66944

0.72273

0. 69046

0.70659
0.69995
0.70175
0. 70566

0. 7114 6

0.70999

0.69474

0.69959

0.70157

0.70223

2.70619

0.70232

0. 70040

0.71651

0. 69236

0.70099

0.70964

0.7107 4

0.70134

0.69724

0. 69697

0.70303

0.70060

0.68642

0.70075

0.69795

0.69703
0.71175
0.71143
0. 70010

0.705500

0.70164

0.70238

0.71642

0. 69025

0.69620

0.69735

0. 71159

0. 70064

0. 71747

0.70387

0.69642

0.70773

0.69619

0.70737

0.69572

0. 70 617

0. 70274

0.69572

0.69940

0.69470

0.66252

0.69728
0.69766
0.69969

0.70173

0. 702389

0. 70131

0.70196

0.70191

0. 70209

0.702212

0. 70245

0. 70220

0. 70356

0. 70296

0. 70285

0.70335

0.7 0216

0.70365

0.70297

0. 70255

0.70256

0. 70234

0. 70180

0.70220

0. 70 175

0. 002 64
0.09164
0.00215

0. 002 63

0.00220

0.00216

0. 00201

0.00176

0.00162

0.00146

0.00037

0.002127

0.00175

0.00174

0.00163

0.00156

0.00149

0.00144

0.00152

0.00151

0. 0014 4

0.00139

0.00144

0.00144

0.00140

0.70427 0.00431
0.70343 0.00263
0.70404 0.00195

0.70552 0.00212

0.70606 0.00192

0.70446 0.00223

0.70395 0.00203

0.70360 0.00191

0.70346 0.00162

0.70171 0.00149

0.70359 0.00136

0.70335 0.00129

0.70429 0.00101

0.70349 0.00162

0.70333 0.00152

0.70364 0.00146

0.70404 0.00143

0.70369 0.00136

0.70106 0.00154

0.70277 0.00149

0.70279 0.00142

0.70270 0.00136

0.70200 0.00143

0.70237 0.00140

0.70220 0.60136

0. 704 39
0. 70674
0. 70509

0. 705 17

0. 704905

0. 70479

0. 70 624

0. 704 47

0.70364

0.70107

0.70376

0.70424

0.70509

0. 705 10

0. 70456

0.70475

0. 704 30

0. 704 54

0.70360

0.70372

0.70366

0.70333

0. 703 17

0.70263

0.70205

0. 00716
0.00480
0.00361

0.00290

0.00242

0.00205

0.00229

0. 002 69

0.00255

0.00237

0.00226

0.00210

0. 00220

0. 00200

0.00199

0.00066

0.00101

0.00172

0.00106

6.00806

0.00171

0. 00167

0.60161

0.00056

0. 000 71

0.70299

0.70603

0. 70 627

0.70515

0.70565

0. 703 69

0.70323

0

0.70321

6.70344

0. 70340

0.70471

0. 704 26

0.70361

0. 704 10

0.70421

0. 704 17

0. 70321

0.70307

0. 703 07

0.70260

0.70253

0.70256

0.70206
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27
0.00121

28
0. 00131

29
0.00130

30
0.00126

31
0.00124

32
0.00119

33
0. 00119

34
0. 00116

35
0.00112

36
0.00114

37
0.00113

38
0.00114

39
0.00112

40
0.00111

291 300

301 310

311 320

321 330

331

341

351

361

371

381

391

401

411

421

340

350

360

370

380

390

400

410

420

430

0.69890 0.70547 0.69782

0.72067 0.71493 0.72845

0.71248 0.71290 0.70837

0.70552 0.71034 0.68928

0.70673 0.70583 0.72029

0.71397 0.70181 0.72231

0.89317 0.69015 0.70837

0.70051 0.70177 0.69207

0.72093 0.70273 0.70370

0.70896 0.71222 0.71827

0.70283 0.69897 0.68309

0.71038 0.71680 0.71233

0.70453 0.69894 0.71991

0.71224 0.71442 0.70680

0.70164 0.00140 0.70232 0.00131 0.70189 0.00165

0.70232 0.00151 0.70277 0.00134 0.70284 0.00185

0.70267 0.00150 0.70312 0.00134 0.70303 0.00180

0.70277 0.00145 0.70336 0.00132 0.70257 0.00180

0.70290 0.00141 0.70344 0.00128 0.70314 0.00183

0.70324 0.00141 0.70339 0.00124 0.70374 0.00187

0.70294 0.00140 0.70299 0.00126 0.70388 0.00182

0.70287 0.00138 0.70295 0.00123 0.70353 0.00180

0.70338 0.00142 0.70295 0.00119 0.70354 0.00174

0.70354 0.00139 0.70320 0.00119 0.70395 0.00174

0.70352 0.00135 0.70309 0.00116 0.70339 0.00179

0.70370 0.00132 0.70345 0.00118 0.70362 0.00176

0.70372 0.00129 0.70333 0.00116 0.70404 0.00176

0.70393 0.00128 0.70361 0.00116 0.70411 0.00172

0.70221

0.70287

0.70318

0.70322

0. 70344

0.70352

0.70330

0.70316

0.70307

0.70338

0. 70316

0.70351

0.70351

0. 70375

0.70388

0.70380

0.70366

0.703 65

0.70361

0.70351

0.70356

0.70332

0.70322

0.70313

41
0.00109

42
0.00107

43
0.00106

44
0.00103

45
0.00101

46
0.00099

47
0. 00097

48
0.00099

49
0.00097

50
0.00096

431

441

451

461

471

481

491

501

511

521

440

450

460

470

480

490

500

510

520

530

average keff results

batch start end
Seff
number cycle cycle

dev

0.71180 0.70908 0.70762

0.69886 0.70084 0.70113

0.70033 0.69292 0.70745

0.70894 0.70544 0.69422

0.70260 0.70505 0.89236

0.69987 0.69934 0.69771

0.70292 0.70173 0.71993

0.69558 0.69375 0.68100

0.69737 0.69503 0.71016

0.70154 0.70293 0.68301

summed over 20 cycles each to

keff estimators by batch

kScoll) k~abs) k(trackC

5.60728 0.70427 0.70439
0.70210 0.70381 0.70579
0.70778 0.71017 0.70467
0.70080 0.69718 0.71013

0.70252 0.70190 0.89323

0.70423 0.70425 0.70447

0.71037 0.70846 0.71366

0.69851 0.89663 0.70015

0.70685 0.70969 0.70296

0.69931 0.09429 0.69654

0.70412 0.00126 0.70374 0.00114

0.70400 0.00123 0.70368 0.00112

0.70391 0.00121 0.70343 0.00112

0.70403 0.00119 0.70347 0.00109

0.70400 0.00116 0.70351 0.00107

0.70391 0.00114 0.70342 0.00105

0.70389 8.00111 0.70338 0.00103

0.70371 6.00110 0.70318 0.00103

0.70358 8.00109 0.70301 0.00102

0.70354 0.00107 0.70301 0.00100

0.70419 0.00168

0.70412 0.00164

0.70420 0.00160

0.70397 0.00158

0.70371 0.00157

0.70358 0.00154

0.70393 0.00154

0.70345 0.00159

0.70359 0.00156

0.70318 0.00158

1
2
3

0.00037

0.00204
6

0.00154
7

0.00181
8

0.00178
9

0.00158
10

0.00148

11
0.00138

12
0.0014 9

13
0.00137

14
0. 00143

15
0.00138

16
0.00137

17
0.00135

19
0.00133

31
51
71
91

111

131

151

171

191

211

231

251

271

291

311

331

351

371

50
70
90
110

130

150

170

190

210

230

250

270

290

310

330

350

370

390

form 25 batch values of Seff

average keff estimators and deviations

Sk(coil) st dev S~abs) st dev k~track) St dev

0.69969 0.00241 0.70404 0.00023 0.70509 0.00070
0.70238 0.00303 0.70608 0.00205 0.70495 0.00043
0.70198 0.00218 0.70395 0.00268 0.70824 0.00133

0.70209 0.00189 0.70346 0.00210 0.70364 0.00280

0.70245 0.00143 0.70359 0.00172 0.70378 0.00229

0.70358 0.00165 0.70429 0.00161 0.70519 0.00240

0.70295 0.00157 0.70333 0.00169 0.70456 0.00217

0.70338 0.00145 0.70404 0.00185 0.70438 0.00192

0.70297 0.00136 0.70306 0.00177 0.70360 0.00189

col/abs/tl

kCc/alt) st

0. 70 631

0. 70281

0.70309

0. 704 31

0. 70344

0.70383

0. 70311

0.69847 0.70000 0.70446

0.69344 0.69461 0.69756

0.70110 0.70335 0.69861

0.70978 0.71020 0.71314

0.709000 0.71162 0.69883

0.71035 0.70382 0.72130

0.69684 0.69596 0.70022

0.71494 0.70749 0.71099

0.70256 0.00129 0.70278 0.00162 0.70368 0.00171

0.70180 0.00140 0.70210 0.00163 0.70317 0.00164

0.70175 0.00129 0.70220 0.00150 0.70205 0.00188

0.70232 0.00133 0.70277 0.00150 0.70284 0.00191

0.70277 0.00131 0.70336 0.00152 0.70257 0.00180

0.70324 0.00132 0.70339 0.00142 0.70374 0.00205

0.70287 0.00129 0.70295 0.00141 0.70353 0.00194

0.70354 0.00139 0.70320 0.00135 0.70395 0.00187

0. 702 87

0.70228

0. 70186

0. 70245

0. 70275

0.70337

0.70300

0.703420
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19 391 410
0.00126

20 411 430
0.00122

0.70660 0.70788 0.69771

0.70839 0.70668 0.71336

0.70370 0.00133 0.70345

0.70383 0.00128 0.70361

21
0. 00126

22
0.00112

23
0.00108

24
0.00100

25
0. 00103

431

451

471

491

511

450

470

490

510

530

0.70533

0.70464

0.70124

0.69925

0.69946

0. 704 96

0.69919

0.70219

0. 69774

0.69099

0.70437

0.70084

0.69504

0.70046

0.69658

0.70400 0.00122

0.70403 0.00116

0.70391 0.00112

0.70371 0.00109

0.70354 0.00106

0.70368

0.70347

0.70342

0.70318

0. 703 01

0.00130 0.70362

0.00124 0.70411

0.00119 0.70412

0.00115 0.70397

0.00110 0.70350

0.00108 0.70345

0.00105 0.70318

0.00160

0.00178

0.00169

0.00162

0.00158

0.00153

0.001500

0.70352

0. 70376

0.70381

0.70369

0.70355

0.70335

0.70317

average keff results summed over 25 cycles each to form 20 batch values of keff

batch start eod
keff
number cycle cycle
day

1 31 55
2 56 90
3 81 105
4 106 130

0. 00279
5 131 155

0. 00181
6 156 180

0. 00140
7 181 205

0.00124
8 206 230

0. 00165
9 231 2855

0.00153
10 256 280

0.00138

keff estimators by batch

k(coll) k(abs) k(track)

average heff estimators and deviations col/abs/ti

k(c/a/t) st

0.69657
0. 7 0689
0. 70330
0. 70161

0. 70351

0. 705 90

0. 7 0925

0.69675

0.69016

0. 700 07

0.69993

0.71129

0. 70 623

0. 70789

0. 780582

0.70975

0. 70786

0. 70116

0. 70176

0.69715

0.70340
0.70764
0.70294
0.69985

0. 704 40

0.70272

0.70930

0.69424

0. 69762

0.70157

0.70605

0.71058

0.70055

0.70037

0.70761

0.70893

0.70519

0.70015

0.70044

0.69667

0.780873
0. 704 61
0. 70 696
0.69725

0. 70454

0. 71151

0.780200

0.69617

0. 70099

0.69860

0.69500

0. 70750

0. 71508

0.7O03 62

0. 70172

0. 71445

0. 711485

0.68966

0. 70559

0.69113

k~coll) at day

0.70173 0.00516
0.70225 0.00303
0.70209 0.00215

0.70238 0.00169

0.70296 0.00150

0.70386 0.00155

0.70297 0.00161

0.70244 0.00152

0.70220 0.00138

k(abs) at day k(track) st dev

0.70552
0.70466
0.70346

0.70365

0.70349

0.70432

0.70306

0.70246

0.70237

0.00212
0.00150
0.00160

0. 00125

0.00104

0.00121

0.00164

0.00157

0. 00140

0.70517 0.00056
0.70577 0.00068
0.70364 0.00218

0.70392 0.00170

0.70510 0.00189

0.70466 0.00166

0.70360 0.00178

0.70330 0.00160

0.70283 0.00151

0. 70307

0. 7 0330

0. 70355

0. 704 39

0. 70322

0. 70291

0. 70247

Ii
0.00127

12
0.00134

13
0.00123

14
0.00113

15
0.00106

16
0.00110

17
0.00106

18
0. 00104

19
0.00099

20
0. 00101

281

306

331

356

391

406

431

456

461

506

305

330

355

380

405

430

455

480

505

530

0. 70199

0. 70277

0. 70303

0. 70336

0. 70354

0.70393

0. 704 16

0. 704 00

0.70388

0.70354

0. 00126

0.00139

0.00131

0. 00126

0. 00119

0.00117

0. 00112

0.00107

0.00102

0.00103

0.70270

0. 70336

0.70314

0.70295

0. 70326

0.70361

0. 70370

0.70351

0.70334

0.70301

0.00131

0.00137

0.00128

0.00120

0. 00 116

0.00114

0.00107

0. 00103

0.00099

0.00100

0.70212 0.00154

0.70257 0.00148

0.70353 0.00166

0.70354 0.00154

0.70342 0.00144

0.70411 0.00151

0.70454 0.00149

0.70371 0.00163

0.70381 0.00154

0.70318 0.00159

0.70230

0. 702986

0.70325

0. 70318

0.70335

0.70379

0. 703 97

0. 703 69

0.70357

0.70324

average keff results asumsed over 50 cycles each to

batch start end keff estimators by batch
keff

form 10 batch values of keff

average keff estimators and deviations col/abs/tl

k(c/a/t) atnamber cycle cycle
dev

k(coll) k(abs) k(track)

1
2
3

0.00055
5

0.00111
6

0.00120
7

0. 00106

0.00113

0. 00099
10

0. 00104

31
91

131
181

231

281

331

381

431

491

90
130
180
230

280

330

380

430

480

530

0.70173
0.70245
0.70471
0.70300

0. 69911

0.70561

0.70706

0.70779

0. 704 51

0. 69946

0.70552
0.70140
0. 70356
0.70177

0.69060

0. 7 0832

0. 70046

0. 70827

0. 702 67

0.69855

0. 705 17
0.70211
0.70803
0. 69909

0.69975

0.70129

0.70935

0.70808

0.70056

0.69836

k(coll) st dcv

0.70209 0.00036
0.70296 0.00090
0.70297 0.00063

0.70220 0.00092

0.70277 0.00094

0.70338 0.00100

0.70393 0.00203

0.70400 0.00091

0.70354 0.00093

k(abs) st dev k~track) at dev

0. 70346
0. 70349
0.70306

0.70237

0.70336

0.70295

0.70361

0. 70351

0.70301

0. 00206
0.00119
0.00095

0. 00101

0.00129

0.00117

0.00121

0.00107

0.00108

0.70364 0.00153
0.70510 0.00171
0.70360 0.00193

0.70283 0.00169

0.70257 0.00140

0.70354 0.00153

0.70411 0.00144

0.70371 0.00133

0.70318 0.00130

0.70287

0. 702 13

0. 70271

0. 70322

0. 70384

0.70380

0.70336

average keff results summed over 100 cycles each to farm 5 batch values of keff
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batch start end
heff

number cycle cycle
dev

2

0.00 063
5

0.00070

30
131
231
331

431

130
230
330
430

530

heff estimators by batch

k~coll) klabsl hltrack)

0.70209 0.70346 0.70364
0.70385 0.70266 0.70306
0.70236 0.70396 0.70002
0.70742 0.70436 0.70672

0.70198 0.70061 0.69946

average keff estimators and deviations

k~coll) at dev Slabs) at dev kltrack) st dev

0.70297 0.00088 0.70306 0.00040 0.70360 0.00004
0.70277 0.00000 0.70336 0.00030 0.70207 0.00103
0.70393 0.00123 0.70361 0.00037 0.70401 0.00070

0.70304 0.00103 0.70301 0.00066 0.70318 0.00161

coi/abs/ti

k~c/a/tI st

0.70359

0. 70330

average keff results susmmed over 126 cycles each to form 4 batch values of keff

hatch start end
keff

number cycle cycle
dev

keff estimators by batch

k~coll) klabs) hltrack)

0.70238 0.70360 0.70382
0.70202 0.70100 0.70103
0.70623 0.70003 0.70460
0.70304 0.70227 0.70246

average heff estimators sod deviations

klcoll) st dev klabs) st dev kltrackl st dev

0.70220 0.00010 0.70237 0.00120 0.70283 0.00000
0.70304 0.00130 0.70326 0.00110 0.70342 0.00002
0.70304 0.00000 0.70301 0.00080 0.70310 0.00063

col/abs/ti

k~c/a/t) st

0.70370

2
3

0. 00031

31
106
281
406

155
2800
405
530

average keff results summsed over 200 cycles each to form 2 batch values of keff

batch start end keff estimators by batch average keff estimators and deviations

number cycle cycle k~collI klabs) kltrackl k~coll) at dev klabs) at dcv kltrack) st dev

1 31 280 0.70220 0.70237 0.70203
2 281 030 0.70488 0.70360 0.70303 0.70304 0.00134 0.70301 0.00064 0.70318 0.00030

laverage individual and combined collision/absorption/track-length keff results for 10 different batch sizes

cycles per number of average keff estimators and deviations normality average S~c/alt) S~c/a/tI confidence
intervals

keff hatch 6 batches klcol) at dev klabs) st dev kltrk) at dev co/ab/trk k~m/a/t) st dev 00% confidence 00%
confidence

1
0.70500

2
0.70585

0.?70070

0. 705 68
10

0.70570
20

0.70608
20

0.70616
50

0.70609
100

0.71070
120

0.72332

5000

2500

120

100

50

20

20

10

0.7035 0.0011

0.7030 0.0011

0.7035 0.00100

0.7035 0.0010

0.7035 0.0011

0.7035 0.0011

0.7035 0.0010

0.7035 0.0009

0.7030 0.0010

0.7035 0.0010

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 0.0010

0.7030 0.0011

0.7030 0.0007

0.7030 0.0009

0.7032 0.0015

0.7032 0.0018

0.7032 0.0015

0.7032 0.0016

0.7032 0.0016

0.7032 0.0015

0.7032 0.0016

0.7032 0.0013

0.7032 0.0016

0.7032 0.0008

105/95/951I

199/95/951

105/95/951

105/05/051

105/05/051

195/95/951

195/95/951

0.70319 0.00102

0.70319 0.00101

0.70316 0.00096

0.70315 8.00096

0.70313 0.00096

0.70317 0.00103

0.70324 0.00101

0.70336 0.00104

0.70330 0.00075

0.70379 0.00031

0.7 0115-0,70523

0.70 119-0.,70020

0. 70125-0, 700507

0. 70125-0. 705 06

0. 7012 1-0, 700506

0. 70102-0. 70531

0.70110-0.70537

0.70091-0.70581

0. 70010-0. 70 651

0.690089-0 7 07 60

0.70048-

0.70004-

0. 700 63-

0. 700 63-

0. 70057-

0. 70020-

0.70031-

0.60873-

0.60591-

0. 604 26-

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) Slabs) kltrack) SloollI st dev Slabs) at dev kltrackl at dcv klc/a/t) at dcv fom

1 1000 I0.66263 0.67107 0.86002 I
2 844 I0.62200 0.63330 0.60633 I
3 028 I0.74464 0.73878 0.73608 I
4 11809 0.68648 0.60320 0.710005
5 016 I0.67162 0.87440 0.666005
6 072 I0.67500 0.60120 0.80326I
7 0009 0.60386 0.688006 0.86108 I
8 1002 I0.70286 0.67005 0.73216 I
0 10086 0.60000 0.70060 0.76066 I
10 1034 I0.60400 0.70300 0.71872 I

11
12
13
14
15
16
17
18
09
20

21
22

002 I0.71945
3044 I0.74157
10286 0.71667
071 I0.68380
072 I0.67127
060 I0.70340

1075 I0.67107
042 I0.65601

1027 I0.70549
1045 I0.77572

1103 I 0.69297
808 I 0.67206

0.72461 0.77486 I
0.74573 0.71044 I
0.70198 0.67162 I
0.69304 0.85735 I
0.60858 0.70914 I
0.68740 0.72402 I
0.68658 0.63445
0.70231 0.71773 I
0.71879 0.644805
0.74148 0.75166 I

0.68583 0.72338 I
0.60187 0.67595 I
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23
24
25
28
27
28
29
30

31
32
33
34

8655
35

19699
36

33097
37

16163
38

16573
39

10967
40

11412

949I
1052I

970
1010O
1009

973
1050I
935I

1047I
971I
581I
994I

994I

977

1037I

1015

956

956I

0.71079 0.69071 0.73845
0.68395 0.66337 0.74105
0.68790 0.69966 0.67099 I
0.70955 0.69614 0.70095 I
0.67223 0.64488 0.68232I
0.73330 0.74610 0.69315 I
0.69622 0.71162 0.68492 I
0.73041 0.69416 0.74775I
begin active keff cycle------------

0.71428 0.73079 0.71371 I
0.69249 0.71990 0.70235 I8.70339 0.01099
0.69779 0.70563 0.66827 I0.70151 0.00656
0.68924 0.69190 0.69922 I0.69945 0.00556

0.68162 0.70872 0.64083 I0.59050 0.00547

0.71544 0.70426 0.72927 I0.69847 0.00561

0.73297 0.74245 0.72458 0.70339 0.00683

0.59055 0.70612 0.77107 I0.70179 0.00612

0.56419 0.65719 0.62670 I0.69761 0.00593

0.66792 0.70977 0.69622 I0.69464 0.00679

0. 72 534
0. 71877
0.71207

0. 71140

0.71021

0. 714891

0.7 1373

0.70856

0.70958

0.00544
0.00729
0. 00845

0.00559

0.00551

0.00655

0.00577

0.00725

0. 00549

0.70803
0.69478
0. 695654

0.69468

0. 69194

0.69660

0. 705 93

0.69712

0.69703

0.00568
0.01365
0. 00 969

0. 01329

0. 01305

0.01198

0.01395

0.01513

0. 01303

0.659375

0.69941

0.70431

0.70980

0. 70945

0. 70110

0. 70301

0.01721

0.01399

0. 00742

0.01000

0.00924

0. 01044

0.00977

511
20579

512
20711

513
20724

514
20741

515
20556

516
20586

517
20573

519
20612

519
20571

520
20596

021
20634

522
20649

523
20090

524
20730

525
20767

525
20675

527
20527

528
20572

529
20501

530
20625

929

1193

882

1007

1027

932

1052

1053

939

937

1059

1009

969

979

1035

1005

1045

869

1119

961

0. 75 910

0.67994

0.68107

0.69072

0.64762

0.69972

0. 74062

0.70672

0.67005

0.70825

0. 710653

0.69555

0.57995

0.72099

0. 714 00

0.74177

0.64394

0.71724

0.69903

0. 70253

0. 74259

0.69205

0.58075

0.69109

0.66329

0.59472

0.71731

0. 69771

0.67215

0.71869

0. 71455

0.69319

0. 70949

0.7O0570

0. 70193

0.75665

0. 66906

0. 69923

0.69697

0.69452

0. 75416

0. 72745

0.70320

0.70462

0.62331

0. 71744

0.75135

0.89843

0.57557

0.75603

0.83479

0.65900

0. 65781

0.70327

0.73850

0.71714

0.63471

0.69946

0. 72559

0.64982

0.70383

0.70376

0. 70373

0.70370

0.70359

0. 70356

0.70364

0. 703654

0.70357

0. 70359

0.70360

0.70356

0.70351

0.70355

0.70357

0. 703 65

0.70353

0.70355

0. 70 354

0.70354

0. 00113

0. 00113

0. 00113

0. 00112

0. 00113

0. 00113

0.00113

0. 00112

0. 00112

0.00112

0.00112

0.00102

0.00132

0. 00111

0. 00111

0. 00111

0. 00112

0.00112

0. 00111

0. 00111

0.70329

0.70324

0.70319

0. 703 15

0.70306

0.70303

0.70305

0.70304

0. 702 99

0.70301

0.70304

0.70302

0.70303

0.70303

0.70303

0.70314

0.70307

0.70306

0.70303

0.70301

0. 00111

0.00111

0. 00111

0.00111

0. 00111

0. 00111

0.00111

0.00110

0.00110

0. 00110

0.00110

0.00110

0.00110

0. 00109

0.001009

0.00110

0.00110

0.00109

0.00109

0.00109

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 0.00153

0.70336 0.00053

0.70329 0.00153

0.70329 0.00153

0.70336 0.00153

0.70339 0.00152

0.70325 0.00153

0.70324 0.00152

0.70329 0.00152

0.70319 0.00152

0.70348 0.00104

0.70346 0.00104

0.70342 0.00104

0.70339 0.00104

0.70329 0.00104

0.70326 0.00104

0.70331 0.00104

0.70330 0.00104

0.70323 0.00104

0.70327 0.00104

0.70327 0.00103

0.70323 0.00103

0.70321 0.00103

0.70322 0.00103

0.70324 0.00103

0.70333 0.00103

0.70323 0.00103

0.70323 0.00103

0.70322 0.00103

0.70319 0.00102

the largest active cycle keffs by estimatcr are: the smallest active cycle keffs by estinator

collision 0.77657 cn cycle 250 collision 0.53361 on cycle 397
absorption 0.76931 on cycle 201 absorption 0.63399 on cycle 510

track length 0.81127 on cycle 331 track length 0.60593 on cycle 445
Iplot of the estimated col/abs/track-length keff one standard deviation interval versus cycle comber (I = final keff = 0.70319)

cycle active 0.69 0.70 0.71 0.72
number cycles ---------------------------------- I------------------

40
45
50
55
60
65

10 I
15
20 I
25
30 I
35 I

------------------------------------- k-----------------

[ .. k.. .. . .. - I

( . . . . . .k -.. . . .I-- )
( --.........--- k -

( .. ... ...--- . ... ..- -- )
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70
75
80
85
90
95

200
105
110
115
120
125
130
135
140
145
150
155
150
155
170
175
150
155
150
1955
200
205
210
215
225
225
230
235
240
245
250
255
280
265
270
275
250
2855
252
2955
300
305
310
315
320
325
330
335
340
345
350
355
350
3655
170
375
380
105
390
3955
402
405
410
415
420
425
430
435
440
445
450
455
450
485
470
475
482
485
490
4955
500
505
510
515
520
525
530

lin divi dual
settling

40
45
50
55
60
65
70
75
80
855
90
85

100
105
120
115
120
125
130
135
140
145
150
155
160
265
170
275
150
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150
195
200
205
210
215
220
225
230
235
240
245
250
255
260
255
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275
250
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200
2955
300
305
310
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340
345
350
355
360
355
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375
380
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400
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425
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450
455
450
455
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480
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450
455
500
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skip active active average keff estimators and deviations normality average kbc/a/t) k Ic/a/tI confidence
intervals

cycles cycles neutrons k~col) at day Slabs) st dev kltrk) at dev co/ab/ti k~n/a/t) at dev 955 confidence 99%
confidence

0
0.70547

1
0.70554

2
0.70566

3
0.7055 9

0.70562
5

0. 705 69
6

5.70572
7

0. 70576
8

0.70578
9

5.75576
15

5730

529

528

527

526

525

524

523

522

521

520

530485

5294851

5286411

5277131

526524I

5256081

5246361

5236371

522585I

521579I

5.7532 0.0011

0.7533 0.5011

0.7034 5.5011

0.7034 5.0011

5.7034 0.0011

0.7534 5.0511

0.7035 5.0511

0.7035 5.9511

0.7035 0.0511

0.7035 0.0011

0.7026 0.0011

0.7026 0.0011

0.7528 0.0011

0.7027 0.0011

0.7027 0.0011

0.7028 5.0011

0.7028 0.0011

0.7028 0.0011

0.7029 0.0011

0.7029 5.0011

0.1030 0.0015

0.7030 0.0015

0.7032 0.0015

5.7032 5.0015

0.7031 0.0015

0.7032 0.0015

0.7533 0.0515

0.7034 0.0015

0.7533 0.0015

0.7032 0.0015

195/95/9551

I95/95/951I

195/95/95 I

195/95/95 I

195/95/95 I

195/95/951

l95/95/951I

195/95/951

195/95/951

198/95/951

0.70281 0.00101

0.70288 0.00101

0.70303 5.00150

0.70298 0.50100

0.70298 5.00100

0.70304 0.00105

0.70308 0.50105

0.70311 0.00100

0.70313 5.50100

0.70315 0.00100

0.70081-0.70452

0.70088-0.70488

0.70104-0.70502

0.70097-0.704 95

0.70099-0.704 97

0.70105-0.705503

0.70109-0.70507

0.70112-0.705 11

0.70113-0.705513

0.70110-0.705515

0. 70015-

0.70022-

0.70539-

0.70033-

9. 70034-

0.70040-

0. 7054 4-

0. 7054 7-

0.70548-

0. 7054 5-

5205551 0.7035 0.5011 0.7029 5.0011 0.7032 0.0015 195/95/951 0.70310 5.50101 0.70110-0.70511 0.70044-
0.705576

1i
0.70571

12
0. 705 63

13
0. 705 64

14
5.70568

15
0.70572

16
0.70573

17
0.75580

18
0.70580

18
0.70581

20
0.70571

519

518

517

516

515

514

513

512

511

510

5195631 0.7035 0.0011

5185191 0.7034 0.0011

5174931 5.7034 0.0011

5165221 0.7535 0.0011

5155501 0.7535 5.0011

5145701 0.7535 0.0511

5134951 0.7036 0.0511

5125531 5.7036 0.0511

5115261 0.7036 0.0011

5104811 0.7034 0.0011

0.7028 0.0011

0.7027 0.0011

0.7027 0.0011

0.7528 0.0011

0.7528 0.0011

0.7028 0.0011

0.7028 0.0011

0.7028 0.0011

0.7028 0.0011

0.7027 0.0011

0.7030 0.0015 195/95/951

0.7030 0.0015 195/95/951

0.7031 0.0015 185/95/951

0.7032 0.5015 185/95/951

0.7031 0.0015 195/95/951

0.7031 0.5016 i95/95/951

0.7032 0.0015 195/95/951

5.7032 0.0015 195/95/951

0.7033 0.0015 ]95/95/951

5.7032 0.0055 195/95/951

0.6992 5.0546 195/95/951

0.6984 0.0048 195/95/951

0.6958 0.0053 195/95/951

0.5685 0.5056 l95/95/951

0.6955 0.0062 195/95/951

0.6914 0.5068 155/95/951

0.6911 0.0079 195/95/951

0.6866 0.0092 J95/95/951

0.6946 5.0104 195/95/951

0.6830 0.0122 195/95/951

0.70305 0.00101

0.70297 0.00101

0.70298 0.00101

0.70301 0.00101

0.70305 0.00101

0.70306 0.00151

0.70312 0.00101

0.75312 0.50152

5.75312 0.00102

0.70303 0.00151

0.70104-0.70505

0.70097-0.704 98

5.70097-0.704 99

0.75100-0.70502

0.70154-0.70506

0.75104-0.70508

0.705110-0. 705 14

0.7 0110-0.70514

0.705109-0. 705 15

0. 7010 1-0. 705 05

0.70538-

5.70531-

5.70531-

5.70035-

0.70038-

0.7 0036-

0.70044-

0.7 0044-

0. 7004 3-

0.7 0035- 0

475
0. 70729

480
0. 707 61

485
0.70909

490
0.70675

495
0.70838

500
0.70987

505
0.71148

510
0. 714 24

515
0.71919

520
0.73201

525
0.92951

527
528

55

50

45

40

35

30

25

20

15

10

8

3
2

551101

550701

450251

401051

34999)

299901

250311

199891

149621

100501

0.69955

0.6995

0.6998

0.6594

0.6989

0.6982

5. 6972

5.6995

0. 7021

0. 7015

0.0033

5. 0034

0.0036

0.5039

0.0043

0. 004 9

5.0057

5.0066

5.0086

5.0085

0.6991 0.0032

0.6986 0.0034

0.6990 0.0037

5.6084 0.0038

5.6970 0.0041

0.6972 0.0046

0.6967 0.0053

0.6990 0.0052

0.7013 0.0055

0.7529 0.0072

0.65904 0.00306

0.69873 0.50330

0.69932 0.00362

0.69858 0.00374

0.69704 0.00414

0.69647 0.00484

0.69566 0.00554

0.69852 0.00542

0.70061 0.00608

0.69931 0.00834

0.69285-0.70523

0. 69209-5.70538

0. 69201-5. 70 663

0. 69100-0. 70617

0.68861-0.70547

0.68655-0.70640

0. 6843 6-0. 70735

0.68707-0.70996

5.68736-0.713866

0.67722-0.72141

0.69579-

5.68986-

0.68955-

0.68842-

5.68571-

0. 68307-

0. 68023-

0.68279-

0.68203-

0.66662-

50011 0.7009 0.0161 0.7011 0.0149 0.6853 0.0162 195/95/951 0.69614 5.02351 0.59406-0.79732 0.46277-

29491 0.7063 0.0056 0.6836 0.0036 0.6918 0.0222 I
2085) 0.7008 0.0017 0.6907 0.0038 0.6677 0.0378 I

the minimum estimated standard deviation for the col/abs/tl Seff estimator occurs with 3 inactive cycles and 527 active
cycles.

the first active half of the problem skips 31 cycles asd uses 250 active cycles; the second half slips 285 asd uses 255 cycles.

the col/abs/trk-len heff, see standard deviatios, and 66, 95, and 99 percent intervals for each active half of the problem ore;

problem heff standard deviation 685 confidence 951 confidence 991 confidence

first half 0.70339 0.00143 0.70096 to 0.70381 0.69954 to 0.70523 0.69662 to 0.75616

NAG International 6.6.15-20



NAC-LWT Cask SAR August 2015
Revision 44

second half 0.70385 0.00147 0.70238 to 0.70532 0.70092 to 0.70678 0.69997 to 0.70773
final resoit 0.70319 0.00102 0.70216 to 0.70422 0.70115 to 0.70023 0.70049 to 0.70590

the first and second half valoes of k~collision/absorptkon/trach length) appear to be the same at the 06 percent confidence
level.
1plot of the estimaeted coi/abs/track-iength heff one standard deviation interval by active cycle number (i = final Seff =
0.70319)

inactive active 0.68 0.69 0.70 0.71
cycles cycies I--------------------------------I---------------------------------I----------------------------------

0 130 I(---hi-)
5 5205 (--kl--)

10 520 I--k-
10 010 I(--kl--)
20 110 I(--hl-~)
25 505 I--k~
30 5000 (---k--)
35 4905 (---k--)
40 490 I(---kc-•)
45 485 +(---5--)+

00 490 I(---h--i
55 475 I- - - -
60 470 I--k-
55 465 I- - - -
70 460 I--k~
75 455 I -- k)--)
80 450 I(--hi--)
85 445 I(---ki--)
90 440 I(---hi--)
95 435 +(--k)--) +

100 430 ( -- k)--)
100 425 I(---hi--
110 420 I(--k) -- )
115 415 I -- kl-)
120 410 i(---k--i
125 405 I(--kc)-•)
130 400 I(---kc---)
135 395 I(---h--i
140 290 I(---Ic---)
145 3850 +---hi -- I +
150 380 I(---Ic---)
155 370 I . . - -
160 370 I----
165 365 I(---hi--)
170 360 I(---k-i-I
175 355 I(----hi--~)
190 350 I(---ki--)
155 345 I----
190 340 I(---Ic)---)
190 335 +(---hi--) +
200 330 I(----.ki--)
200 325 I(-....k-I-)
210 320 I(---k-l--
215 3105 (---k-l--
220 310 I(---k-I--)
225 305 I(----h. k--I
230 300 I .. --
235 295 I --- Ik--
240 290 I- - . .
245 2805 (---(Ic---) +
250 250 I(---kI....-)
255 270 I -- iIk .... )
200 270 I --- I --
205 260 I -- i-h---)
270 260 I(-l-k--
275 205 I-i---Ic----)
290 250 I(--I-k----.)
295 240 I -I--k----.)
290 240 I(-I-k. .)
290 235 + II--Ic----..) +
300 230 I(-I--h---..)
300 220 i(--I-k..
310 220 I(---(Ic-....)
310 215 I--k..
320 210 I ..... k-....)
320 200 I ... k .-
330 200 I(----hi----..)
330 195 I(-....hk----)
340 190 I(...--i-I --I
345 155 + .... hi---) +
300 190 I .... k-l-I -
300 170 I . ..I- hi . .
350 170 I . ... k -...
360 1650 i ...I- ..-
370 160 ( ...I- h-..
370 150 I ....- hi-..
350 100 I .... k-h-.
385 140 I .... k--i---)
390 140 I ..... -I---)
390 135 + ..... k--L-- +
400 130 I ....- hi-..)
405 225 I .. ... c--i- -
410 120 I ..-.. --... I-i
415 115 I(I----------- .. -)
420 110 i .. ... k-.. .. I-)
420 100 ( ... I- k--... I
430 100 I . ...- - .. ...-- I
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435
440
445
450
455
450
4655
470
475
480
485
490
495
500
555
510
515
520

955
90
85
50
75
70
655
60
55
50
45
40
35
30
25
20
15
10

------------------------------------------- )
---------------------------------------- .- I

( . . .. S . . . .)
SS -.. .k )... . I

( . . . . . -. . . . I
( .. . .. k -... . I
------------------------------------------ .- I

------------------------------------k-....
( . . . . . -. . . . . I

( . . . . . . . .k -.. . . . . . I
( ... .. .. .. ---.... . ...

( . .. .. .... ..- k )

( . ... ... ... .. ---... ... ... .. I-I

( . ... ... ... .. .. --.. ... . ---

0.59 0.70

--------------------------------------------------

0.71
0.-

dump no. 2 on file MSArccNACCoC cl.00_g0.00_e0.00_d0.01cm 14P 36mm.inpr nps = 535485 coill= 75755227

ctm = 11.95 nrn = 7750532588

6 warning messages so far.

run terminated when 530 kcode cycles were done.

computer time = 12.12 minutes

mcnp version 5 05212004 10/25/07 21:18:09 prebid =10/25/07 21:05:55
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Figure 6.6.15-2 Hexagonal Pitch MOX Rods - 241Pu Fuel Composition

Thread Name & Version = MCNP5_RSICC, 1.30

I Thin program was prepared by the Regents of the University of I
Clalifornia at tos Alanos National Laberatory (the University) under I
Icontract number W-7405-ENG-30 with the U.S. Department of Energy I

I(DOE).- The University has certain rights in the program pursuant tel
Ithe contract and the pregram should sot be copied or distributed I
Ioutside your organization. All rights in the program are reserved I
Iby the DoE and the University. Neither the U.S. Government nor the I
I University makes any warranty, empress or implied, or assumes any I
I liability or responsibility for the use of this software. I
+- - - - - - - - - - - +

imcnp version B id=00212004 10/25/07 23:04:59

name=PiAccNACCoC cl.00_g0.00~eB.00d0.O1cmHOP_36mm.inp host=amdeng2-itl459

1- NAC-LW4T Cask - MDX Experiments - Accident Transport Conditions
2- C
3- C EXCEL File Version: v2.00
4- C Run Version: v2.00
5- C
6- C Fissile Material Type: All Pu-241
7- C Red Interior Void Moderator Density: 0.9982 9/cc
8- C Canister Interior Moderator Density: 0.9902 g/cc
9- C Canister to Cask Gap Moderator Density: 0.0001 g/co
10- C Cask Exterior Moderator Density: 0.0001 g/cc
11- C Boondary Condition / Distance: Reflected / 0.01 cm
12- C
13- C Fuel Rod Pitch: 3.6 cm
14- C Fuel Rod Pitch Cofiguration: Nexagonal
15- C Number of Rods: 30
10- C
17- C Sane Foal Parameters: NACCoC
10- C
19- c Cells - Fuel Rod - NACCoC
20- 1 1 -10.054 -i u=3 0 Fuel
21- 2 2 -0.9902 -2 +i u=3 0 Plenum + Fuel to Clad Gap
22- 3 3 -0.50 -3 +2 u=3 0 Clad + End Plugs
23- 4 4 -0.9002 +3 o=3 $ Outside Fuel Rod
24- C 16 Rods - Bexagonal Pitch
20- 10 4 -0.9092 -10

probid = 10/25/07 23:04:09

26-
27-
20-
29-
30-
31-
33-
33-
34-
35-
36-
37-
39-
39-
40-
41-
42-
43-
44-
45-
40-
47-
40-
49-
50-
51-
52-
53-
54-
55-
56-
57-
59-
59-
00-
01-
42-
03-
04-
65-
00-
07-
08-
69-

*trcl=I( 0.9000lat=2 0-2 fill:
2222222222
2222322222
2222222222
2222222322
2222223332
2222233333
2222233332
2222233322
2222222222
2222222222
2222222222

-1.5588 0.0000 )
-7:0 -5:5 0:0
2222
2222
2222
22322
2222
2222
2222
2222
2222
2222
2222

C PWR Basket - Cells
20 4 -0.9902 -20 fill=2 u=l 0 Rod Array Container
21 5 -0.0001 +20 -21 u=1 0 Basket Cavity
22 7 -2.7020 -22 +21 u=1 $ Basket Body
23 5 -0.0001 +22 u=1 S Outside
C Cells - LMT Cask Accident Conditions
40 0 -11.344 -42 nu=0 $OotPb
41 5 -0.0001 -42 fill=l n-O 0 Cavity
42 9 -7.9400 -41 +43 u=0 S Bottom
43 9 -7.9400 -40 +41 +45 +48 +42 u-=0$ OuterShell
44 0 -7.9400 -44 +47 +42 u=0 0 SnnerlhellTaper
45 0 -7.9400 -40 +42 u=0 $ Innerlhell
44 0 -11.344 -47 +46 u=0 0 teead
47 9 -11.344 -45 +44 +47 n=O $ LeadTaper
40 0 -40 +47 o=0 $ Leadlap
49 0 -0.0001 -49 +40 u=0 $ Gap to Reflector
50 0 +40 n=S $ Boundary

o Surfaces - Fuel Rod - NACCoC
1 RCC 0.0000 0.0000 10.5207 0.0000 0.0000 300.0900 0.4701 0 Fuel pellet stank
2 RCC 0.0000 0.0000 0.3990 0.0000 0.0000 409.4227 0.4070 $ Ansulus + Plenum
3 RCC 0.0000 0.0000 5.0000 0.0000 0.0000 411.0220 0.5100 0 Clad +~ End-taps
o lorfaces - Pitch - mACCoO
10 RNP 0.0000 0.0005 -1.0000 0.0000 0.10000 454.12 1.8000 0.0000 2.0000 1 Lattice
C PWR sasket - Surfaces
20 1 RPP -7.4149 7.4140 -7.4140 7.4140 0.5000 452.1200 0 Array Container
21 1 RPP -11.2713 11.2713 -11.2713 11.2713 0.0000 452.1200 1 BasIket Opening
22 ROC 0.0000 0.0000 0.0000 0.0000 0.0000 452.0200 10.03513 0 Basket Outer Body
C Surfaces - LWT Cask Accident Conditions
40 RCC 0.0000 0.0000 -20.0700 0.0000 0.0000 507.3450 36.5109 5 Lwt Body
41 RCC 0.0000 0.0000 -26.0700 0.0000 0.0000 26.6700 16.5105 0 Bottcm
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70- 42 0CC 0.0000 0.0000 0.0000 0.0000 0.0000 452.1200 16.986
71- 42 0CC 0.0000 0.0000 -17.7800 0.0000 0.0000 7.6200 26.322
72- 44 0CC 0.0000 0.0000 0.0000 0.0000 0.0000 444.0000 20.174
73-. 45 0CC 0.0000 0.0000 0.0000 0.0000 0.0000 444.5000 31.597
74- 46 0CC 0.0000 0.0000 13.6176 0.0000 0.0000 416.6646 16.91
75- 47 0CC 0.0000 0.0000 13.6170 0.0000 0.0000 416.8646 33.32
76- 46 0CC 0.0000 0.0000 13.8176 0.0000 0.0000 416.8648 33.46
77- *49 SOP -36.5289 36.1289 -36.5269 36.5289 -26.6600 460.70
78-
79- c
80- c Materials List
81- c
82- C MOX Material Composition Fuel
63- ml 92235 -5.72106-03
84- 92236 -8.11076-01
85- 94236 -0.4417E-10
96- 94239 -6.44176-10
87- 94240 -6.4417E-I0
86- 94241 -6.4417E-02
89- 94242 -6.44176-10
90- 8016 -1.1829E-01
91- C Rod Interior Void Material
92- m2 1001 2
93- 8018 1
94- mt2 lwtr.01
95- u clad Material
96- m3 26054 -7.0636-05 24050 -4.179E-05 7014 -4.9806-04
97- 26056 -1.1496-03 24052 -9.3706-04 7015 -1.9816-06
98- 26057 -2.702E-05 24053 -9.673E-05
99- 26058 -3.6316-06 24054 -2.4496-05

I00- 40000 -9.6236-01 50000 -1.5006-02
101- C canister Interior Non-Fuel Space
102- m4 1001 2
103- 8016 1
104- mt4 lwtr.01
105- C canister to Cask Gap Material
106- m5 1001 2
107- 8016 1
108- mr5 lwtr.01
109- C cask Exterior Material
110- m6 1001 2
111- 8010 1
112- mt6 lutr.01
113- u Alu~minum
114- m7 13027 -1.0006+00
115- C water/Glytol
116- mlO 1001 -1.036516-01

warning, material 10 is not used in the problem.
117- 8016 -6.756196-01
118- 6000 -2.207306-01
119- intl

0  
lwtr.01

warning, material 10 is cot used in the problem.
120- c Lead
121- aS 82206 -2.5346-01
122- 82207 -2.2076-01
123- 92200 -5.2596-01
124- c 00304
125- m9 24050 -7.9396-03 26054 -3.927E-02 28058 -6.3846-02
126- 24052 -1.5906-01 26056 -6.387E-01 29060 -2.5436-02
127- 24053 -1.8386-02 26057 -1.5026-02 28061 -1. 124E-03
128- 24054 -4.6526-03 26059 -2.0196-03 28062 -3.639E-03
129- 28064 -0.6236-04
130- 25055 -2.0006-02
131- C Aluminum Ooneycumb Impart Limiter
132- mll 13027 -1.0

warning, material 11 in eel used in the problem.
133- C Mode
134- mode n
135- C cell Importances
136- imp:n 1 18r 0
137- C
138- C criticality Controls
139- kuode 1000 0.60 30 530
140- C
141- C Starting Source Definition
142- sdef celiN4l:20:l0:1
143- erg-dl
144- pos=0 0 10.5207
145- rad=d2
146- aus=0 0 1
147- eat=d3
148- api -3
140- ni2 0.0000 0.4791
150- sp2 -21 1
151- asi3 0.0000 389.8900
152- sp3 01
153- C print Control
154- print
155- C Random Number Generator
156- rand gee=2 seed-19073486328125 stride=152917 hist=1
157- c
150- c Rotation Matrix
159- *TRI 5.0 5.0 0.0 -10 50 90 -120 -30 50 50 90 0 1 u-rstal

S source

values of defaulted or explicitly defined source variables

3 0 Cavity
5 $ Bottom gasmna shield
0 9 Lead id - taper
6 $ Lead od - taper
03 5 Lead id
71 $ Lead od
545 0 Lead gap
50 9 Container

0

teon -30 degrees

print tahle 10
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tine
dir
pox

x

pars

trm

0. 00000+00
o0.0000E+00
isotropic
O.O0000E+00
0.0000E+00
0. 00000+00
0. 00000+00
0.O00000+O00
0.O0000E+00
0.O0000E+00
1. 00090+00
0.O0000E+00
1.0000+O00
1. 00000-02
0. 00000+00
0. 00000+00

0.00000+00 1.05210+01

0.0000E+00 1.0000E+00
0.0000E+00 0.0000E+20

probability distribution 1 for source variable erg
energy function 3: watt (fission) apectrumo (endf law 10)

f(e)=c~exp(-e/a)*sinh(sqrt(b~e))
a = 9.60000-01 b = 2.2900E00tO c = 4.5270E-01

the msean of source distribution 1 is 1.98060+00

probability distribution 2 for source variable red
power law 21: f(x)-c~abs(x)**k k = l.0g000E+00

probability distribution 3 for source variable ext
unbiased histogram distribution

source source cumulative probability
entry value probabiiity of his

1 0.000000+00 0.000000E+00 0.000000E+00
2 3.69690E+02 1.000000E+00 1.000000E+00

the mean of source distribution 3 is 1.9494E+02

order of sampling source variables.
cel ems red eat pus erg tine

comment, total fission oubar data are being used.
lmaterial composition

the sum of the fractions of material 2 was 3.0

the sum of the fractions of material 3 wax 1.0

print table 40

O0000E+ 0O0

00050E+00

the sum of

the sum of

the sum of

the sum of

material
number

the fractions of material

the fractions of material

the fractions of material

the fractions of material

4 was 3.0000000+00

O was 3.0000000+00

6 was 3.000000E+0l

0 was 0.9997030-01

component nuclide, atom fraction

1 92230, 2.19354E-03
94240, 2.41933E-I0

2 1091, 6.666670-01
associated theumal x(a,b) data sets:

3 26004, 1.193460-04
24002, 1.468740-03
26006, 5.71247E-06

4 1001, 6.66667E-01
associated thermal s(a,b) data sets:

5 1001, 6.666670-01
associated theumal s(a,b) data sets:

6 1001, 6.666670-01
associated thermal s(a,b) data sets:

7 13027, 1.00000E+01
6 82206, 2.049630-01
0 24000, 6.790670-03

20006, 6.310110-01
26061, 1.020220-03
26064, 8.325005E-04

Imaterial
number component nuclide, moss

1 92230, 5:72101E-03
94240, 0.441710-10

2 1001, 1.1915E-Il
3 26004, 7.002600-00

24002, 6.309560-04
26009, 3.630620-06

4Il0l, 1.119100-01

92236, 3.07241E-01
94241, 2.406260-02
6016, 3.33333E-01

lwtr.Olt
24000, 7.626000-05
7010, 1.203690-05

24004, 4.136520-05
9016, 3.33333E-01

lwtr. 011
6014, 3.33333E-01

lwtr. 011
6016, 3.33333E-01

lwtr. 011

92207, 2.209670-01
26004, 4.026430-02
26060, 2.34673E-02
24004, 4.769006-03
250000, 2.033370-02

94239, 2.43969E-10
94242, 2.39929E-10

7014, 3.24139E-03
26007, 4.32542E-05
40000, 9.81436E-01

94239, 2.42646E-100016, 6.66463E-01

26006, 1.67224E-03
24003, 1.660320-04
00000, 1.151660-02

24002, 1.693000-01
26007, 1.459000E-02
29062, 3.24962E-03

print table 40

fraction

92236,
94241,
6010,

24000,
7010,

24004,
0016,

62206,26059,
24003,
20009,

94236,
94242,

7014,
26007,
40000,

0.240500E-016.094190-02
1.920110-02
1.92741E-03

6. 441710-10
6. 4417 0E-10

4.979700-04
2.701866-05
9.82251E-010

6.110720-01
6.44171-022

4.17979E-05
1.900900-09
2.447688E-05
9.88085E0-01

94239,9016,

26006,
24003,
500010,

6.44171E-101.192900-01

1.149540-03
9.672010-00
1.499920-02
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5
6
7
8
9

1001, 1.119150-01
1001, 1.119150-01

13027, 1.00000E+00
62206, 2.534000-01
24050, 7.93920E-03
26066, 6.38716E-01
28061, 1.124030-03
26064, 9.623240-04

8016, 6.88085E-01
8036, 8.88085E-01

82207, 2.207000-01
26054, 3.927100-02
28000, 2.54306E-02
24054, 4.652110-03
25055, 2.000050-02

82206, 5.25900E-01
28056, 6.38416E-02 24052, 1.590040-01
24053, 1.83805E-02 26057, 1.50204E-02
26056, 2.019050-03 26062, 3.63909E-03

warning. 6 materials had unnormaliced fractions, print table 40.1cell volumes and masses prior table 50

reason volume
mas pieces net calculated

cell atom
density

grays input calculated
density volume volume

1 1 7.05243E-02 1.055400+01 0.00000E+00 2.79982E+02 2.95493E+03
2 2 1.00126E-01 9.96200E-01 0.00000E+00 2.58267E+01 2.57802E+01
3 3 4.314110-02 6.56000E+00 0.00000E+00 9.51636E+01 6.440866E+02
4 4 1.001260-01 9.962000-01 0.000000+00 0.000000+00 0.00000E+00
5 10 1.00126E-01 9.982000-01 0.00000E+00 5.09690E+03 5.08773E+03
6 20 1.001280-01 9.98200E-01 0.000000+00 9.94289E+04 9.92499E+04
7 21 1.003000-05 1.00000E-04 0.000000+00 1.303240+05 1.30324E+01
8 22 6.030630-02 2.70200E+00 0.00000E+00 0.000000+00 0.00000E+00
9 23 1.00309E-05 1.00000E-04 0.000000+00 0.000000+00 0.00000E+00
10 40 3.296290-02 1.134400+01 0.000000+00 1.662450+04 1.88588E+05
11 41 1.003090-05 1.0O0000E-04 0.00000E+00 4.098280+05 4.09828E+01
12 42 8.645860-02 7.940000+00 0.000000+00 9.511540+04 7.55216E+05
13 43 8.645860-02 7.940000+00 0.000000+00 4.53784E+05 3.603040+06
14 44 8.645860-02 7.94000E+00 0.00000E+00 1.028420+04 8.165630+04
15 45 8.645860-02 7.94000E+00 0.000000+00 9.044890+04 7.181650+05
16 46 3.296290-02 1.134400+01 0.000000+00 9.862690+05 1.118820+07
17 47 3.296290-02 1.134400+01 0.000000+00 5.13461E+04 5.824700+05
18 48 0.00000E+00 0.00000E+00 0.00000E+00 1.201860+04 0.000000+00
19 49 1.003090-05 1.000000-04 0.000000+00 0.00000E+00 0.00000E+00
20 50 0.O00000000 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00

warning. 2 cells appear to consist of more than one piece.
1surface areas

surface input calculated reason area
area area not calculated

2 1.1 0.000000+00 1.171230+03
3 1.2 0.000000+00 7.183040-01
4 1.3 0.O000000+00 7.181040-01
6 2.1 0.000000+00 1.254340+03
7 2.2 0.000000+00 7.469250-01
8 2.3 0.000000+00 7.469250-01

10 3.1 0.000000+00 1.445930+03
11 3.2 0.0O00000+00 9.809860-01
12 3.3 0.000000+00 9.809860-01
14 10.1 0.00O0000+00 0.000000+00 oot a boundary
15 10.2 0.000000+00 0.000000+00 not a boundary
16 10.3 0.000000+00 0.000000+00 not a boundary
17 10.4 0.000000+00 0.000000+00 not a boundary
18 10.5 0.000000+00 0.000000+00 not a boundary
19 10.6 0.000000+00 0.000000+00 not a boundary
20 10.7 0.000000+00 1.122370+01
21 10.8 0.000000+00 1.122370+01
23 20.1 0.000000+00 6.704760+03
24 20.2 0.000000+00 6.704760+03
25 20.3 0.000000+00 6.704760+03
26 20.4 0.000000+00 6.704760+03
27 20.5 0.O000000+00 0.0O00000+00 asymmetric
26 20.6 0.000000+00 0.000000+00 asymmetric
30 21.1 0.000000+00 1.019200+04
31 21.2 0.000000+00 1.019200+04
32 21.3 0.00O0000+00 1.019200+04
33 21.4 0.000000+00 1.019200+04
37 22.1 0.000000+00 4.782440+04
41 40.1 0.000000+00 1.164170+05
42 40.2 0.000000+00 4.189720+03
43 40.3 0.000000+00 4.189720+03
48 42.1 0.000000+00 4.825390+04
53 43.1 0.000000+00 1.261700+03
54 43.2 0.000000+00 2.181690+03
55 43.3 0.000000+00 2.181690+03
17 44.1 0.000000+00 3.502950+03
56 44.2 0.000000+00 2.230130+03
61 45.2 0.O000000+00 5.486530+03
65 46.1 0.000000+00 4.953060+04
66 46.2 0.000000+00 2.611730+03
67 46.3 0.000000+00 2.611730+03
69 47.1 0.000000+00 8.729160+04
73 48.1 0.000000+00 8.765150+04
77 49.1 0.000000+00 3.706840+04
78 49.2 0.000000+00 3.706840+04
79 49.3 0.000000+00 3.706840+04
80 49.4 0.000000+00 3.706840+04
81 49.5 0.O000000+00 0.337440+03
82 49.6 0.000000+00 5.337440+03
84 10010.1 0.000000+00 9.438710+03
61 10010.2 0.000000+00 0.438710+02
66 50010.3 0.000000+00 9.438710+02
87 10010.4 0.000000+00 9.438710+02
86 10010.5 O.000000+00 9.438710+02
80 10010.6 0.000000+00 9.438710+02

1

1

0 asymmsetric
0 infinite

print table 60
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S Icells print table 60

atom gram neutron
cell mat density density volume mas pieces importance

1 1 1 7.05243E-02 1.05540E+01 2.799825+02 2.95493E+03 1 1.00005+00
2 2 2s 1.001285-01 9.982005-01 2.582675+01 2.57602E+01 1 1.00005+00
3 3 3 4.334115-02 6.560005+00 9.816385+01 6.44086E+02 1 1.00005+00
4 4 40 1.001265-01 9.982005-01 0.000005+00 0.0008050E00 0 1.00005+00
5 10 4s 1.001265-01 9.982005-01 5.096905+03 5.087735+03 0 1.00005+00
6 20 4s 1.001265-01 9.98200E-01 9.94289E+04 8.92499E+04 0 1.00005+00
7 21 Ss 1.003095-05 1.000005-04 1.303245+08 1.303245+01 0 1.00005+00
8 22 7 6.030635-02 2.702005+00 0.000005+00 0.000605+00 0 1.00005+00
9 23 5s 1.003095-05 1.000005-04 0.000005+00 0.000005+00 0 1.00005+00

10 40 8 3.29629E-02 1.134405+01 1.662455+04 1.685865+05 1 1.00005+00
11 41 5s 1.003095-00 1.000005-04 4.090285+05 4.098285+01 1 1.00005+00
12 42 9 6.645065-02 7.940005+00 9.511545+04 7.552065+05 1 1.OOOOE+00
13 43 9 6.645865-02 7.94000E+00 4.537845+05 3.603045+06 1 1.00005+00
14 44 9 9.645865-02 7.040005±00 1.02842E+04 6.165635+04 2 1.00005+00
19 45 9 8.645865-02 7.940005E+00 9.044895+04 7.181655+05 1 1.0000E+00
16 46 6 3.298295-02 1.134405+01 9.86289E+05 1.118825+07 1 1.00005+00
17 47 8 3.29629E-02 1.134405+01 5.134615+04 5.824705+05 2 1.00005+00
18 48 0 0.000005+00 0.000005+00 2.201865+04 0.000005+00 1 1.00005+00
19 49 Os 1.003095-05 1.000005-04 0.OOOOOE+00 0.000005+00 0 1.00005+00
20 50 0 0.000005+00 0.000005+00 0.000005+00 0.000005+00 0 0.00005+00

total 2.380975+06 1.722545+07

Isurfaces print table 70

surface trans type surface coefficients

1 1 rccc
2 1.1 cc 4.78100005-01
3 1.2 Pc 4.00410705+02
4 1.3 p 0.00000005+00 0.00000005+00 -1.00000005+00 -1.05207005+01
5 2 rcc
8 2.1 cc 4.87800005-01
7 2.2 pz 4.15821705±02
8 2.3 p 0.00000005+00 0.00000005+00 -1.00000005+00 -6.39900005+00
9 3 rcc

10 3.1 cc 5.58800005-01
11 3.2 pc 4.16902605+02
12 3.3 p 0.00000005+00 0.00000005+00 -1.00000005+00 -5.08000005+00
13 10 rhp
14 10.1 pa 1.80000005+00
15 10.2 p -1.00000005+00 0.00000005+00 0.00000005+00 1.80000005+00
16 10.3 p 5.00000005-01 8.66025405-01 0.00000005+00 1.80000005+00

17 10.4 p -5.00000005-01 -8.66025405-01 0.00000005+00 1.80000005+00
18 10.5 p -5.00000005-01 8.65025405-01 0.00000005+00 1.80000005+00
19 10.6 p 5.00000005-01 -8.66025405-01 0.00000005+00 1.80000005+00
20 10.7 Pr 4.53120005+02
21 10.8 p 0.00000005+00 0.00000005+00 -1.00000005+00 1.00000005+00
22 20 rpp
23 20.1 0 p 8.66025405-01 5.00000005-01 0.00000005+00 7.41480005+00
24 20.2 1 p -8.56025405-01 -5.00000005-01 0.00000005+00 7.41480005+00
25 20.3 1 p -5.00000005-01 8.60025405-01 0.00000005+00 7.41480005+00
26 20.4 1 p 5.00000005-01 -8.66025405-01 0.00000005+00 7.41480005+00
27 20.5 1 pc 4.52120005+02
28 20.6 1 p 0.00000005+00 0.00000005+00 -1.00000005+00 0.00000005+00
29 21 cpp
30 21.1 1 p 8.65025405-01 5.00000005-01 0.00000005+00 1.12713005-01
31 21.2 1 p -8.68025405-01 -5.00000005-01 0.00000005+00 1.12713005+01
32 21.3 1 p -5.00000005-01 8.66025405-01 0.00000005+00 1.12713005+01
33 21.4 1 p 5.00000005-01 -8.66025405-01 0.00000005+00 1.12713006+01
36 22 rccc
37 22.1 cz 1.68351205+01
40 40 rccc
41 40.1 or 3.65189005+01
42 40.2 pc 4.80895005+02
43 40.3 p 0.00000005+00 0.00000005+00 -1.00000005+00 2.66700005+01
44 41 rccc
48 42 rccc
49 42.1 cz 1.69883005+01
52 43 rccc
53 43.1 cc 2.63525005+01
54 43.2 pc -1.01600005+01
55 43.3 p 0.00000005+00 0.00000005+00 -1.00000005+00 1.77800005+01
56 44 rccc
57 44.1 cz 2.01740005+01
58 44.2 pc 4.44500005+02
60 45 rccc
61 45.1 cc 3.15978005+01
64 46 rccc
55 46.1 cz 1.89103005+01
66 45.2 Pc 4.30882405+02
67 46.3 p 0.00000005+00 0.00000005+00 -1.00000005+00 -1.38175005+01
68 47 rccc
59 47.1 cc 3.33271005+01
72 48 rccc
73 48.1 cc 3.34045005+01
76 49 refl. rpp
77 49.1 refl. pc 3.65289005+01
70 49.2 refi. P -1.00000005+00 0.00000005+00 0.0000000E+00 3.05209505+01

S79 49.3 refl. py 2.65259005+01

80 49.4 refl. p 0.00000005+00 -1.00000005+00 0.00000005E+00 3.652890005+01S81 49.5 refi. pc 4.80709005+02
82 49.5 ctell p 0.0000000E+00 0.00000005+00 -1.00000005+00 2.55800005+01
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83 10010 rhp
84 10010.1 1001 ps
80 10010.2 1001 p
86 10010.3 1001 p
87 10010.4 1001 p
88 10010.0 1001 p
88 10010.8 1001 p

1 identical surfaces

August 2015

2 .70000008+00
-1.0000000E+00 0.00000008+00 0.OOOOOOOE+00
5.00000008-01 8.66025408-01 0.00000008+00

-5.0000000E-Ol -8.688025408-01 0.00000008+00
-5.00000008-01 8.66002540E-01 0.0000000E+00
5.00000008-01 -8.6602540E-01 0.00000008+00

8.0000000E-01
9.0003960E-01
2.6999604E+00
3.96000581-00
3.5 999604E+00

print table 70

master surface identical surfaces

10.7
10.8
20.5
20.6
40.1
40.3
44.2
46.2
46.3

10010.7
10010.8

21.5
21.6
41.1
41.3
40.2
47.2
47.3

22.2 42.2
22.3 41.2 42.3 44.3 40.3

48.2
48.3

surface coefficients for identical surfaces not used.

surface trans type surface coefficients

90 10010.7 1'
81 10010.8 1'
34 21.5
38 22.2
00 42.2
35 21.6
38 22.3
48 41.2
51 42.3
59 44.3
63 45.3
45 41.1
47 41.3
62 45.2
70 47.2
74 48.2
71 47.3
75 48.3

cell temperatures in

001 pa
01 pz

pz
pz

PC
pz
P
Pr
p

P
pz

pz
pr
PC
PC

4 .53120008+02
0.00000008+00 0.00008000E+00 -1.00000008+00
4.5212000E+02
4.5212000E+02
4.5212000E+02
0.0000000E+00 0.00000008+00 -1.0000000E+00
0.00O00000E+00 0.0000000E+00 -1.00000008+00
0.00O00000E+00
0.00000008+00 0.00000008+00 -1.0000000E+00
0.00000008+00 0.00000008+00 -1.0000000E+00
0.0000000E+00 0.00000008+00 -1.0000000E+00
3.65189008+01
0.00000008+00 0.00000008+00 -1.0000000E+00
4. 445 00 00E+02
4.3068240E+02
4.3068240E+02
0.0000000E+00 0.0000000E+00 -1.00O00000E+00
0.0000000E+00 0.00000008+00 -1.0000000E+00

1. 0000000E+00

0.00000008+00
0.00000008+00

0. 00000008+00
0.00000008+00
0.00000008+00

2.66070000E+01

-1.38176008+01
-1.2817600E+01

mev fur the free-gas thermal neutron treatment. print table 72

all non-zero importance cells with materials have a temperature for thermal neutrons of 2.53008-08 mev.

*Random Number Generator = 2 *
* Random Number Seed = 19073486328125 *
* Random Number Multiplier = 8218741426498871440

*Random Number Adder =1 *
*Random Number Bits Used = 63*

* Random Number Stride =152017 *

S warning messages so far.
iphysical constants print table 08

huge
pie

euler
avogad
aneut
avgdn
slits

planok
fscon

Opt (1)
gpt (3)

value description

1. 00 00000000 00 0E+36
3.1415026535898E+00
5.7721566480153E-01
6.0220434489282E+23
1.00886496700008+00
5.9703109000000E-01
2.99792500000008+02
4.10357320000000E-13
1.37039300000008+02
9.39580000000008+02
5.1100800000000E-01

infinity
pi
euler constant
avogadro number (molecules/mole)
neutron mass (amu)
avogadro number/neutron mass (1.e-24*molecules/mole/amu)
speed of light (cm/shake)
planck constant (mev shake)
inverse fine structure constant hsc/(2*pi~eC52)
neutron mass (mev)
electron mass (mev)

fission q-vslues: nuclide
80232
82233
02230
82237
92230
93237
84239
04241
94243
85242
86242
other

q (mev)
171.91
180.84
180.88
180. 40
180.40
183.67
188.44
188.88
187.48
190.54
190.49
180.00

nuclide
91233
92234
92236
82238
92240
94238
94240
94242
95241
95243
96244

q (mev)
175.57
179.45
179.50
101.31
180.40
186.65
186.36
185.98
190.83
190.25
190.48

the following compilation options were used:

cheap
dec
plot 0
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moplot
xlib
default datapath: C:\Program Files\LANL\MCNPDATA

C: \Progra-1\LANlL\MCNPdata
lcross-section tables

table length

print table 100

1001. 62c
7014. 62c
6016. 62c

13027. 62c
24000. 62c
24052.62c
24053. 62c
24054. 62c
25055. 62c
26054.62c
26056. 62c
26007. 62c
26006. 62c
26006. 62c
28060;62c
26001. 62c
26002. 62c
26064. 62c

5202
67462

170541
75363

194445
174773
147266
132737
134565
143370
230655
146642
67569

235403
156305
112032
004366
97666

7010.66c 16013

40000.66C 66524

50000.42c 141626

tables free file actia

1-b-i at 293.6K from endf-vi.8 njoy99.50
7-n-14 at 293.6K from endf-vi.6 njny99.50
6-o-16 at 263.6K from endf-vi.8 njey69.O0
13-al-27 at 293.6K free endf-vi.6 njoy99.50
24-cr-SO at 263.6K from endf-vi.6 njoy69.50
34-cr-52 at 293.6K from endf-vi.6 njoy99.50
24-or-53 at 293.6K from endf-vi.6 njey99.50
24-cr-54 at 293.6K from endf-vi.8 njey99.50
25-mn-OS at 293.6K from endf/b-vi.6 njoy69.50
26-fe-04 at 293.6K from endf-vi.6 njoy99.50
26-fe-56 at 263.6K from endf-vi.8 njey99.S0
26-fe-57 at 263.6K from endf-vi.6 njoy69.5S
26-fe-5S at 263.6K from endf-vi.S njey69.50
26-ni-5S at 263.6K from endf-vi.S njoy99.S0
26-ni-60 at 293.6K from endf-vi.6 njoy99.50
26-ni-61 at 263.6K from endf-vi.6 njoy99.S0
26-ni-62 at 293.6K from endf-vi.8 njoy99.50
26-ni-64 at 293.6K from endf-vi.6 njoy99.500

tables from file endf66a

7-n-i5 at 293.6K from endf-vi.0 njoy99.50

tables from file endf66b

40-zr-0 at 263.6K from endf-vi.1 njoy99.500

tables from file end192

KNDt library name: nd620609 0.A3L/XTM4 modified: 951222
temperature = 2.0660K-OS adjusted to 2.5300K-OS

tables from file endf66c

62-pb-206 at 293.6K from endf-vi.6 njey99.500
82-pb-207 at 293.6K from endf-vi.6 njey9.500
62-pb-205 at 263.6K from endf-vi.s njoy99.58
94-pu-236 at 293.6K from endf-vi.0 njoy99.50 total nu
probability tables used from 2.OOOOE-04 to 1.O0000E-02 mev.
94-pu-240 at 263.6K from endf-vi.2 njoy99.50 total no
probability tables used free 5.70000-63 to 4.0000E-02 mev.
94-pu-241 at 263.6K from endf-vi.3 njoy99.50 total no
probability tables used free 3.0000E-04 to 4.02000-02 m5ev.
94-pu-242 at 293.6K from endf-vi.0 njoy96.50 total so
probability tables used from 9.66000-04 to 1.0000E-02 mev.

tables from file t16 2063

62-u-235 at 293.6K from t16 u2351a~d njoy99.50 total no
prebability tables used free 2.25000-03 to 2.500000-02 may.
92-u-236 at 293.6K free t16 u2381aSh njoy99.00 total flu
probability tables used free 1.00000-02 to 1.4903E-01 mev.
94-pu-239 at 293.6K from t16 pu2391a7d njoy99.50 total so
probability tables used from 2.50000-03 to 1.00200E-02 nov.

tables from file teocs

hydrogen in light water at 300 degrees kelvin

mat 125
mat 720
mat 620
marl 320
mar24 20
mat2 431
mat2434
mar24 37
mar2025
mat2 620
marl2631
mar2034
mat2 637
mat2825
mat2831
mar26834
mat2637
mat2843

12/00/01
12/00/01
12/05/01
12/17/01
12/20/01
12/20/01
12/20/01
12/20/0 1
02/11/802
12/20/0 1
12/20/01
12/20/0 1
12/20/01
12/20/01
12/20/01
12/20/01
12/20/01
12/20/01

mat 726 07/13/02

mer4000 07/24/01

611219

62206.66~c
62207. 66c
62206.66~c
64236. 66c

94240.66~c

64241.66~c

94242. 66c

62230.669c

62236.669c

94239.69c

219309
134366
135100

53256

306016

126607

107114

067967

713320

006320

mat8231
mat8234
mar62 37
mar64 34

mar64 40

mar64 43

mar94 46

mat62 26

mat 9237

mat94 37

09/13/01
08/13/01
63/16/02
09/06/01

06/06/01

09/06/01

09/06/01

07/02/03

07/02/03

07/02/03

lwtr.01t 10163

total 5062977

1001 0 010/22/60

warning, neutron energy cotoff is below some cross-section tables.

commsent. 1 cross sections modified by free gas thermal treatment.
lessigresent of s~a,b) data to noclides. print table 102

mat
2

4

nuclide
1001. 62c
1001. 62c
1001. 62c
1001. 62c

s )a,b)
lwtr.01t
lwtr. Olt
lwtr.01lt
lwtr.O1t

lest Seatead

cycle

cycle

cycle

cycle

cycle

cycle

heff results by cycle

1 k~collision) 0.2

2 Sceollision) 0.2

3 kfcallision) 0.2

4 k)coliision) 0.2

0 k(ccllision) 0.4

0 k~collision) 0.2

773576

761673

792952

798553

846007

776440

prompt removal lifetime Cabs)

prompt removal lifetime Cabs)

prompt removal

prompt removal

prompt removal

prompt removal

lifetime Cabs)

lifetime Cabs)

lifetime Cabs)

lifetime Cabs)

7.96159E+03

6.74790+03

6.63880+03

9.06060+03

6. 0676E+03

6. 7706E+02

print

soerce points generated

source points generared

source points generated

source points generated

scarce points generated

source points generared

table 170

9866

1002

3016

1013

1008

6370
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cycle 7 k~collision) 0.852315 prompt removal llfetime~abs) 8.29363+03 source points generated

cycle 8 k~collision) 0.776196 prompt removal lifetime~abs) 8.43869+03 source points generated

1086

916 0
estimator cycle 526 ave of 496 cycles

k~collision) 0.813156 0.812679 0.0016
k~absorption) 0.811817 0.811128 0.0015
k~trk length) 0.745849 0.812412 0.0021
rem life~col) 8.86846+03 8.38536+03 0.0016
rem life~abs) 8.62706+03 8.3849E+03 0.0016
source points generated 1039

estimator cycle 527 ave of 497 cycles
k~collision) 0.809185 0.812872 0.0018
k~absorption) 0.809090 0.811124 0.0015
k~trk length) 0.921189 0.812430 0.0021
rem life~col) 8.01026+03 8.38456+03 0.0018
rem life Cabs) 8.02456+03 8.38416+03 0.0018
source points generated 1005

estimator cycle 528 ave of 498 cycles
k~collision) 0.821391 0.812890 0.0018
k~absorption) 0.809602 0.811121 0.0019
k~trk length) 0.790409 0.812386 0.0021
rem life~col) 7.96936+03 8.38376+03 0.0018
rem life~abs) 8.07726+03 8.38356+03 0.0016
source points generated 1027

estimator cycle 529 ave of 499 cycles
k~collision) 0.788892 0.812842 0.0016
k~absorption) 0.798522 0.811098 0.0015
k~trk length) 0.804736 0.812370 0.0021
rem life~col) 8.45906+03 8.38396+03 0.0081
rem life~abs) 8.44596+03 8.38376+03 0.0018
source points generated 969

estimator cycle 530 ave of 500 cycles
k~collision) 0.964442 0.812746 0.0016
k~absorption) 0.862854 0.811199 0.0015
k~trk length) 0.843483 0.812433 0.0021
rem life~col) 8.00586+03 8.38316+03 0.0018
rem life~abs) 8.07906+03 8.38306+03 0.0018
source points generated 1088

combination
k~col/abs)
k~abs/tk 10)
h~tk in/col)
k~col/abs/tk in)
life )col/abs/tl)

combination
k tel/aba)
k~abs/tk in)
k~tk in/col)
k~col/abs/tk in)
life~col/abs/tl)

combination
k~col/abs)
k~abs/tk ln)
k~tk In/col)
k~col/abs/rk in)
life )col/abs/tl)

combination
k )col/abs)
k~ahs/tk in)
k~tk in/col)
k~col/abs/tk in)
life )col/abs/tl)

combination
k col/abs)
k~obs/tk in)
k(tk in/co!)
k~col/abs/tk in)
life )col/abs/tl)

simple average
0.811904 0.0015
0.811770 0.0015
0.812546 0.0017
0.812073 0.0010

8.38886+03 0.0014

simple average
0.811898 0.0015
0.811777 0.0015
0.812551 0.0017
0.812075 0.0015

8.38816+03 0.0014

simple average
0.811905 0.0015
0.811753 0.0015
0.812538 0.0017
0.812066 0.0015

8.38756+03 0.0014

simple average
0.811869 0.0015
0.811733 0.0015
0.812506 0.0017
0.812036 0.0015

8.38786+03 0.0014

simple average
0.811873 0.0015
0.811816 0.0015
0.912585 0.0017
0.812126 0.0015

8.38726+03 0.0014

combined average
0.811535 0.0015
0.811387 0.0014
0.812833 0.0018
0.811477 0.0014

8.38826+03 0.0012

combined average
0.811530 0.0015
0.811387 0.0014
0.812630 0.0018
0.811477 0.0014

8.38776+03 0.0012

combined average
0.811532 0.0015
0.811376 0.0014
0.812636 0.0018
0.811468 0.0014

8.38756+03 0.0012

combined average
0.811498 0.0015
0.811352 0.0014
0.812594 0.0016
0.811442 0.0014

8.38786±03 0.0012

combined average
0.811603 0.0015
0.811450 0.0014
0.812680 0.0018
0.811537 0.0014

8.38778+03 0.0012

0.8154
0.4631
0. 6279

0.8154
0. 4630
0.8278

0.9103
0.4828
0. 6272

corr
0.8184
0.4830
0.8271

0.8186
0. 4642
0.6276

source distribution written to file P1_AcoNACCoC cl.00_gO.00_e0.00_d0.O1cm_91P_36mm.inps cycle = 530lproblem summary )active cycles only) source particle weight for suimsary table normalication = 500000. 00

run terminated when 530 kcode cycles were done.

MAC-LWlT Cask - MOM Eaperiments - Accident Transport Conditions
10/25/07 23:17:01

probid - 10/25/07 23:04:59

0
neutron creation tracks weight energy

(per source particle)
neutron loss tracks weight energy

(per source particle)

source 500798 1.00006+00 2.03046+00

weight window
toil importance
weight cutoff
o or t importance
datran
forced collisions
emp. transform
upscatteting
photonuclear
)n,axn)
prompt fission
delayed fission

total

0
0
0
0
0
0
0
0
0

914
0
0

501712

0.
0.
1.05076-01
0.
0.
0.
0.
0.
0.
1.59386-03
0.

0.
0.
4.74 246-06
0.
0.
0.
0.
2 .23586-07
0.
1.34486-03
0.

escape
energy cutoff
time cutoff
weight window
cell importance
weight cutoff 50125:
e or t importance
dxtran
forced collisions
amp. transform
downscattering
capture
loss to )n,xn) 45:
loss to fission

total 50171:

average tine of (shakes)
escape 0.0000E+00
capture 9.57206+01
capture or escape 0.57206+03
any termination 8.62636+03

0O
0
0
0
6
0
0
0
0
0
0
6
0

0.
0.
0.
0.
0.
1.05076-01
0.
0.
0.
0.
0.
7.21256-01
7.985106-04
2.77556-01

0.
0.
0.
0.
0.
4.24776-06
0.
0.
0.
0.
1.96846+00
3.32936-02
7. 66418-03
2.14686-02

0. 0.
1.1I0676+00 2. 03186+00

number of neutrons banked 487
neutron tracks per source particle 1.00346+00
neutron collisions per source particle 1.51786+02
total neutron collisions 750880898
net multiplication 1.00086+00 0.0000

3 .10676+00 2.03188+00

cutoffs
tco 1.00006+33
ae 0.00006+00
wcl -5.00006-01
wcl -2.50006-01

computer time so far in this runcomputer time in moron
source particles per minute
random numbers generated

13.91 minutes
11.75 minutes

4.51716+04
769937184

beck overflows to backup file

most random numbers used was

0

12106 in history 314854

conga of sampled source weights = 8.51066-01 to 1.16556+00

source efficiency = 1.0000 in cell 1

source efficiency = 0.1042 in cell 10

source efficiency = 1.0000 in cell 20

soarce efficiency = 1.0000 in cell 41
loeutron activity in each cell print table 126
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tracks
cell entering

population collisions collisions number
*weight weighted

(per history) energy

ties average average
weighted track weight track sfp

energy (relative) (cm)

2
3

4

7
8
8

10

12
13
14
15
16
17
18
18

1
2
3

10
20
21
22
23
40
41
42
43
44
45
46
47
48
48

1241568
2173861
1882568
4675750
1401445

1643188
2050881
2153778

25782

115684
3325425

42148
2163315
2626045

87444
3117978
1731775

501148
502252
501188
501208
371843

0
371205
371181
384833

5282
0

15185
208882

15882
353876
293882

20018
207588
177414

586077
72734
78080

22767187
8018258

0
1813

2088138
80

101877
0

1342837
13168115

143830
5282883

23873147
381275

0
4088

8.58153E-01
1.02396-03
1.3835E-01
3. 3677E+01
8.5610E+00
0. 0000E+00
2.65016-03
3. 61996+00
1.44300-04
1.4 3586-01
0.00006+00
1.77586+00
1. 91436+01
2.00888-01
7.98853E+00
3.73036+01
8.28086E-01
0.00006+00
8.08036-03

1.08466-03
4.04886-04
5.6811E-04
1.94416-04
1.34 56E-04
0.00006+00
4.84 436-04
5.28136-04
5.84 216-04
3.23006-03
0.00006+00
2.83086E-03
3.42526-03
8.1818E-04
8.7778E-04
1.682706-03
1.83256-03
2.7818E-03
3. 8532E-03

1.10146+00
7.87446-01
8.58426-01
5 .20736-01
3.42326-01
0.00006+00
4 .03086-01
3.38786-01
2.85816-01
1. 068446-01
0.00006+00
0.08776-01
1.75536-01
1.60869-01
2.84026-01
2.17736-01
1.38916-01
1.83876-01
1.78456-01

0. 22886E-01
8.32496-03
8.8585E-01
8. 314 3E-01
7.85706-01
0.00006+00
8.28116-01
8.18016-01
8.18146-01
7.23586-01
0. 00006+00
7.21126-01
7. 8816E-01
7.88536-01
8. 18228-01
8. 0445E -01
7.58846-01
7.87864-01
7.884 1E-01

2. 63048E+00
2.77946+00
3.79546+00
1. 34185E+00
1. 08576+00
0.00006+00
1.30046+04
8.78476+00
1.18436+04
3.23376+00
0.00006+00
2.53716+50
2.74 85E+00
2.36936+00
2.568786E+00
3.84736+00
3.32326+00
0.00006+00
1.08166+04

total 30052584 4771483 75888898 1.14146+02

Ineutron weight balance in each cell
print table 130

cell index 1 2 3 4 5 8 7 8 8
cell number 1 2 3 4 10 20 21 22 23

external events:
entering 1.25126+00

source 1.08060+00
energy cutoff 0.08006E+00

time cutoff 0.00006+00
exiting -1.86146+00

total 3.88786-01

variance reduction evests:
weight window 0.00006+00

cell importance 0.08006E+00
weight cutoff 1.11356-04

e or t importance 0.00806E+00
detran 0.00006+00

forced collisions 0.00006+00
exp. transform 0.00006+00

3.15576+00 3.38186+00 7.88586E+00
0.00006+00 0.00006+00 0.O00006+00
0.00006+00 0.00006+80 0.08006E+00
0.00006+00 0.00006+00 0.00006+00

-3.15836+00 -3.38046+00 -7.759886+00

3.68186-04 1.18706-03 1.35726-01

2.28766+00
0.00008+00
8.00006+00
0.00006+00

-2. 264 06+00

3.36086-02

0.00006+00
0.00006+00

-1.5984 16-05
0.00006+00
0.00006+00
0.00006+00
0.00006+00

0.00006+00
0.00006+00
3. 70 32E-0
0.00006+00
0.00006+00
0.00006+00
0.00006+00

0.00006+00
0. 00006+00
1.99916-86
0. 00006+800
0.00006+00
0. 00006+00
0. 00006+00

0.00006+00
0.00006+00
4.88246-05
0.00806+08
0.00006+00
0.00006+00
0.00006+00

0.00006+00
0.00006+00
0.00006+00
0.00006+00
0. 00006+00

0.00006+00

0. 00006+00
0. 00006+00
0.00006+00
0. 00006+00
0.O00006+00
0. 00006+00
0.O00006+00

0. 00006+00

0.00006+00
0.00006+00
0. 0000E+00
0.00006+00
0. 0000E+00
0.00006+00

0.00006+00

2.72836+00
0.O00006+00
0.00006+00
0.00006+00

-2.72836+00

6.81436-08

0.00006+00
0.00006+00

-1,4 89 0E-00
0.00008+00
0. 00006+00
0. 00006+00
0.00006+00

-1.48906-08

3.38486+00 3.82786+00
0.00006+00 0.00006+00
0.00006+00 0.00006+00
0.00006+00 0.00006+00

-3.34556+00 -3.52786+00

3.80236-02 1.30865-07

0.O0000E+00
0. 00006+00

-4.08936-08
0.00008+00
0. 00006+00
0. 00006+00
0.00006+00

-4 .06936-05

0.00006+00
0.O00 0E0+00
0.00006+00
0.00006+00
0.O00 0E0+00
0. 00 0 0+00
0.00006+00

0.00006+00total 1.11386-04 3.70326-06 1.89916-06 4.58246-05 -1.59416-OS

physical events:
capture -1.12866E-01 -3.68908-04 -1.18226-03 -1.35786-01 -3.35936-02
)n, xn) 8.27346-04 0.00006+00 2.63716-OS 0.00006+08 0.00006+00

loss to (n,xn) -3.12886-04 0.00006+00 -1.31896-OS 0.00006+00 0.00006+00
fission 0.00006+00 0.00006+00 0.00006+00 0.00006+00 0.00000+00

loss to fission -2.77556-01 0.00006+00 0.00006+00 0.O00006+00 0.00006+00
photonuclear 0.00006+00 0.00006+00 0.00006+00 0.00006+00 0.00006+00

total -3.89886-01 -3.68906-04 -1.16906-03 -1.35786E-01 -3.35836-02

-5.42531-08 -3.89838-02 -1.30656-07
0.00006+00 0.00006+00 0.00006+00
0.00006+00 0.00006+00 0.00006+00
0.00006+00 0.01060+00 0.00006±00
0.00008+00 0.O00006+00 0.00006+00
0.00006+00 0.00006+00 0.00006+00

-5.42930-06 -3.89831-02 -1.30656-07

total 0.00006+00 0.00006+00 0.00006+00 0.80006E+00 0.00006+00 0.00006+00 0.00006+00 0.00006+00 0.00006+00

cell index 10 ii 12 13 14 15 16 17 18
cell number 40 41 42 43 44 45 48 47 48

external events:
entering 3.73416-02

source 0.00006+00
energy nutoff 0.00006+00

time cutoff 0.00006+00
exiting -3.72706-02

total 7.09986E-05

variance reduction events:
weight window 0.00006+00

cell impoytance 0.00006+00
weight cutoff -2.42106-08

oeor t importance 0.00006+00
dxtran 0.00806E+00

forced collisions 0.00006+00
eup. transform 0.00006+00

total -2.42106-08

physical evonts:
capture -6.85756-05

(n,xn) 0.00006+00
loss to )n,xn) 0.00006+00

flssion 0.00006+00
loss to fission 0.00006+00

photonuolear 0.00006+00

total -8.85786-05

NAG International

0.00006+00 1.69046-01 5.28776+00 8.34876-02 3.55046±00
0.00006+00 0.00006+00 0.00006+00 0.0000E+00 0.00006+00
0.00006+00 0.00006+00 0.00006+00 0.00006+00 0.00006+00
0.00006+00 0.O00006+00 0.00006+00 0.O0000E+00 0.00006+00
0.00006+00 -1.56836-01 -5.14686+00 -5.9514E-02 -3.33706+00

0.O0000E+00 0.21116-02 1.40746-01 3.97356-03 2.13386-01

4.23626+00
0.0000E+00
0.0000E+00
0.0000E+00

-4.20565+00

2.97276-02

1.3150E-01 4.97868+00
0.00006+00 0.00006+00
0.00006+00 0.00006+00
0.00006+00 0.O00006+00

-1.31166-01 -4.87868+00

3.44206-04 0.00006+00

0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.0000E+00
0.00006+00
0.00001+00

0.0000E+00

0.00006+00 0.0O0006+00 0.0000E+00
0.00006+00 0.00006+00 0.O00001±00
8.08596-08 -3.135886-04 -1.04186-05
0.00006+00 0.00006+00 0.00001+00
0.00006+00 0.00006+00 0.00006+00
0.00006+00 0.00006+00 0.00006+00
0.00006+00 0.00006+00 0.00006+00

8.08586-08 -3.13586-04 -1.04186-05

0.0000E+00
0. 0000E+00
1.32786-04
0.00006+00
0.0000E+00
0.0000E+00
0.00006+00

1.3278E-04

0.00006+00 0.00006+00
0.00006+00 0.0O0006+00
2.24416-05 -1.80571-OS
0.O00006+00 0.00006+00
0.00006+00 0.00006+00
0.O00016+00 0.00006+00
0.00006+00 0.00006+00

2.24416-OS -1.80576-08

-3.01956-02 -3.2989E-04
8.89126-04 7.49076-06

-4.43586-04 -3.7454E-06
0.00001+00 0.00006+00
0.0000E+00 0.0000E+'00
0.00006+00 0.O00006+00

-2.97506-02 -3.26146-04

0.O000OE+00
0.O0000E+00
0. 0000E+00
0. 0000E+00
0.00006+00
0.00006+00
0. 00006+00

0. 0000E+00

5.0000E+00
0.0000E+00
0.00006+00
5.00001+00
0.0000E+00
0.00006+00

0. 000 06+000
0.0000E+00 -1.2202E-02 -1.4044E-01
0.O0000E+00 0.00006+00 1.40576-05
0.00006+00 0.00006+00 -7.02886-06
0.00001+50 0.00016+00 0.01000E+00
0.00006+00 0.00006+00 0.00006+00
0.00006+00 0.00006+00 0.00006+00

0.00006+00 -1.22026-02 -1.40436-01

-3.96311-03 -2.1350E-01
0.00006+00 2.94296-OS
0.00006+00 -1.4715E-OS
0.00006+010O.0000E+500
0.00008+00 0.0O000E+00
0.00006+00 0.00006+00

-3.95318-03 -2.13496-01
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total 0.0000E+00 0.O0000+00 0.00006+00 0.00006+00 0.0000E+00 0.00006+00 0.00006+00 0.O0000+00 0.O0000E+00

cell index
cell number

external events:
entering

energy cutoff
time cutoff

exiting

total

18
49

2. 7311E+00
0. 0000E+00
0. 00006+00
0. 0000E+00

-2. 7311E+00

1.4036E-06

total

4.8806E+01
1.00006+00
o0.00006+00
0.0000E+00

-4.8806E+01

1 .0000E+00

o0.0000E+O0
0.0000E+00
6.1524E-06
0.0000E+00
o0.00006+00
o0.0000E+0o
o0.00006+00

6. 15246-06

variance reduction events:
weight window 0.0000E6+00

cell importance 0.00006+00
weight cutoff 0.00006+00

e or t importance 0.0000E+00
dxtran 0.00006+00

forced collisions 0.00006+00
exp. transform 0.00006+00

total 0.00006+00

physical events:
capture -1.4036E-06 -7.23256-00

(n,xn) 0.00006+00 1.58386-03
lens to (n,xn) 0.00006+00 -7.85106-04

fission 0.00006+00 8.00006+00
loss to fission 0.00006+00 -2.77556-01

photonuclear 0.00006+00 0.00006+00

total -1.40366-06 -1.00006+00

total 0.00006+00 0.00006+00

Ineotron activity of each nuclide in each cell,
per source particle print table 140

photons photon wgt avg photoncell cell nuclides atom total collisions wgt. lost wgt. gain wgt. gain
index name fraction

1 1 92235.69c 2.19E-03
92238.69c 3.07E-01
94238.66c 2.44E-10
94238.68c 2.436-10
94240.66c 2.426-10
84241.66c 2.416-02
94242.66c 2.40E-10
8016.62c 6.666-01

2 2 1001.62c 6.676-01
8016.62c 3.336-01

3 3 26054.62c 1.19E-04
24050.61c 7.63E-05

7014.62c 3.246-03
26056.62c 1.876-03
24052.62c 1.47E-03

7015.66c 1.206-Oh
26057. 62c 4 .336-05
24053.62c 1.67E-04
26058.62 5.71E-06
24054.62c 4.146-05
40000.66c 9.81E-01
50000.42c 1.156-02

4 4 1001.62c 6.67E-01
8016.62c 3.336-01

5 10 1001.62c 6.67E-01
8016.62c 3.33E-01

6 20 I001.62c 6.676-01
8016.62c 3.336-01

7 21 1001.62c 6.67E-01

8016.62c 3.336-01

8 22 13027.62c 1.006+00

8 23 i001.62c 6.67E-01
8016.62c 3.336-01

10 40 82206.66c 2.55E-01

82207. 66c 2.216-01
82208.66c 5.246-01

I1 41 1001.62c 6.67E-01
8016.62c 3.33E-01

12 42 24050.62c 8.796-03
28054.62c 4.03E-02

NAG International

collisions

11604
182793

0
0
0

261894
0

129786

67564
5170

8
8

267
192

61
1
9

12
0
2

76724
756

21145331
1421866

5653062
365187

0
0

1675
138

2086136

83

7

24516
22480
54675

0
0

21758
42532

*weight

1.6516E-02
3.3056E-01
0. 00006+00
0. 00006+00
0. 00006+00
3.687946-01
0.00006+00
2.36520-01

6. 40056-02
8.37726-03

1. 34 176-05
1.55666E-05
4.44746-04
3.04626-04
1.11166-04
2.05966-06
1. 54 59E-SO
4.93986-05
0.00006+00
4.13256E-36
1.36056-01
1.34006-03

3.13466+01
2.33116+00

7.988586+00
0.75226-01

0.0000E+O00
0. 0000E+00

2. 424 06-03
2.62460-04

3.61996+00

1.32646-04
1.1663E-00

3. 4087E-02
3.2056E-02
7.74106E-02

0.00006+00
0.50006E+00

3.45116-02
6.80946-02

to capture

2.37736-03
2.35716-02
0. 0000E+00
0. 0000E+00
0.00006+00
8.62896-02
0. 0000E+00
4.2088E-04

3.5957 3E-04
1.0168E-05

2.17036-00
3.97086-06
2.36716-05
2.17136-O5
3.55810-06
1.11146-12
1.03086-06
9. 48856E-06
0. 0000E+00
3.62756-08
1.0591E-03
5.74346-05

1.33906-01
1.86636-03

3.33266-02
2.6661E-04

0.0000E+00
0.00006+00

5.42316-06
2.2401E-09

3.89836-02

1.30626-07
2.82656-11

2. 7874E6-05
3.84626-05
2. 238 9E-06

0.0000E+00
0.00006+00

4.70606-04
4.13456-04

by fission

1.20186-02
5.17786-03
0. 00006+00
0. 00006+00
0. 00006+00
2.60366-01
0. 0000E+00
1.00006+00

0. 00006+00
0. 00006+00

0. 0000E+00
0.O00006+00
0.00006+00
0. 00006+00
0.00056+00
0.O0000+00
0.00006+00
0.00006+00
0. 00006+00
0.00026+00
0.00006+00
0.O000O0+ 00

0.00006+00
0.00006+00

0.00006+00
0.00006+00

0. 00006+00
0.00006+00

0.O00006+00
0.00006+00

0. 00006+00

0.00006+00
0.00006+00

0.00006+00
0.00006+00
0.02000E+00

0.00006+00
0.01000E+00

0.0000E+00
0.00006+00

by (n,xn)

1.23826-06
2.82966-04
0.O0006+00
0.00006+00
0.0O0006+00
3. 0294E6-05
0.00006+00
0.00006+00

0.00006+00
0.00006+00

0.01006E+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
0.00006+00
1.31856-05
0.00006+00

0.00006+00
0.00006+00

0.00006+00
0.00006+00

0.00006+00
0.O0000E+ 00

0.O00006+00
0.000OE+00

0.0O0006+00

0.00006+00
0.00006+00

0.00006+00
0.O0000+00
0.00006+00

0.0000E+00
0.00006+00

0.00006+00
0.00006E+00

produced

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
0

0

0
0

0
0
0

0
0

0
0

produced

0.00006+00
0.00006+00
0.0000E+00
0.00006+00
0.0000E+00
0.00006+00
0.0000E+00
0.0000E+00

0.00006+00
0.00006+00

0.00006+00
0.0000E+00
0.00006+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+06
0.00006+00
0.00006+00
0.0000E+00
0.0000E+00
0.00006+00

0.0000E+00
0.00006+00

0.0000E+00
0. 000 0E+00

0.0000E+00
0.O000O0+ 00

0.00006+00
0.00006±00

0.0000E+00

0.00006+00
0.00006+00

0.00006+00
0.00006+00
0.00006+00

0.00006+600
0.0000E+00

0. 0000E+00
0.00006+00

energy

0.0000E+00
0.00006+00
0.0000E+00
0.00006+00
0.0000E+00
0.00006+00
0.0000E+00
0.0000E+00

0.00006+00
0. 0000E+00

0.00006+00
0.0000E+00
0.00006+00
0.00000+00
0.0000E+00
0.00006+00
0.00006+00
0. 0000E+00
0.00000+00
0.00006+00
0. 00000+00
0.00006+00

0.00006+00
0.O0000+O00

0.00000+00
0.00000+00

0.0000E+00
0.0000E+00

0.00006+00
0.0000E+00

0.0000E+00

0.00000+00
0.O00000E+00

0.00006+00
0.0000E+00
0.O0000+0-0

0.00006+00
0.00006+00

0. 00006+00
0.0000E+00
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20058.62c 6.060-02
24052.62c 1.600-01
26056.62c 6.320-01
28060. 62c 2.350-02
24053. 62C 1.920-02
26057.62c 1.46E-02
28061.62C 1.020-03
24054.62C 4.770-03
26058.62C 1.93E-03
28062.62C 3.250-03
28064.62C 6.330-04
25055. 62o 2.01E-02

13 43 24050.62C 6.79E-03
26054. 62c 4.03E-02
28058.62 6.006-02
24052.62c 1.69E-01
26056G62 6.320-01
28060. 62c 2.300-02
24053.62c 1.920-02
26057.62c 1.460-02
26061. 62c 1.02E-03
24054.62c 4.770-03
26058. 62c 1.93E-03
28062. 62c 3.250-03
28064.62c 8.330-04
25055.62c 2.01E-02

14 44 24050.62c 8.700-03
26054.62c 4.030-02
26058.62c 6.090-02
24052.62c 1.690-01
26056.62c 6.32E-01
26060. 62c 2.35E-02
24053.62c 1.020-02
26057.62c 1.460-02
28061. 62c 1.020-53
24054.62 4.770-03
26058. 62c 1.83E-03
28062.62c 3.250-03
28064.62o 6.330-04
25055. 62c 2.010-02

15 45 24050.62c 6.750-03
26054.62c 4.030-02
26058. 62c 6.080-02
24052.62c 1.690-01
26056.62c 6.320-01
2
8060.62o 2.350-02

24053. 62c 1.920-02
26057.62c 1.46E-02
28061.62c 1.02E-03
2
4054.62o 4.77E-03

26056.62c 1.530-03
28062.62c 3.20E-03
28064.62c 6.330-04
2
5055.62c 2.010-02

16 46 82206.66c 2.500-01
82207.66c 2.210-01
82206.66o 5.240-01

17 47 82206.66c 2.550-01

82207.66c 2.210-01
82206.66c 5.240-01

10 40 1001.62c 6.670-01
8016.62c 3.330-01

total

total over all colls by noclide

0001. 62o
7014. 62c
7015.66~c
8016.6Gc

13027. 62c
24050.62c
24052. 62c
24053. 62o
24054. 62c
25065. 62c
26054. 62c
26056. 62c
26057.62c
26009. 62c
28058. 62c
28060. 62c
29061. 62c
29002.62co
28064. 62o
40000.66co
50000.l2c
02206.66co

NAC International

181764
93120

781641
26722
64103
17618

1322
3470
1803

14741
1134

806889

221175
451671

1715 612
1019845
7666678
283261
630863
185000

13468
36356
19406

144976
12230

768373

2269
4128

19305
9781

87968
2542
6286
1769

127
325
178

1408
92

7751

00564
160788
691315
381001

3234714
91514

231983
64846
5128

12710
6657

51037
3627

266778

2. 34 430-01
1.36760-01
9. 77604E-01
4.46240-02
9.69280-02
2.83090-02
1.8890E-03
5. 41800-93
2.8368E-03
2. 2397E-02
1.97180-03
1.20140-01

3.67030-01
7.62830-01
2. 424 3E+00
1.63560+00
1.05570+01
4.91710-01
1 .00820+00
3.12230-01
2.08320-02
6.05310-02
3. 260 8E-02
2.32880-01
2.19540-02
1.21520+00

3.65090-03
6. 762 5E-03
2.6368E-02
1.5040E-02
1.1668E-01
4.31480-03
9.73930-03
2.90960-03
1.88820-04
5.13740-04
2.88550-04
2.2061E-03
1. 6133E-04
1.2164E-02

1.3531E-01
2.77590-01
1. 0027E+00
6.43990-01
4.68430+00
1.61550-01
3.77890-01
1.11990-01
8.0158E-03
2. 174 8E-02
1. 13300-02
8.47850-02
6.6572E-03
4. 474 10-01

1.0840E-03
6.9642E-04
6.00220-03
2.81300-04
1.19440-03
2.08070-04
1.45760-05
9.09930-06
2.70570-05
1. 438 00-04
6.5 2080-06
1.64200-03

5.7475E-03
4.79020-03
1. 297 1E-02
7.97580-03
6.94899-02
3. 293 0E-03
1.39840-02
2.22630-03
1.7 934E0-04
1.2171E-04
2.80300-04
1.69220-03
7.17730-05
1.7635E-02

1. 8711E-04
1.18650-04
3.64530-04
1. 704 3E-04
2. 1107E0-03
6.37060-05
4.07390-04
5.167 6E-05
4.47 98E-00
2. 42 050-00
2.47630-06
5.81120-05
2. 304 4E-06
3.98740-04

9.5234E-03
6.8003 00-03
2.00610-02
9. 477 8E-03
1.1238E-01
4.57280-03
2.35380-02
2. 6033E-03
2.02 66E-04
1.32270-04
1.87840-04
3.06760-03
7.65070-05
2.08620-02

0.00000E+00
0. 0000E+O00
0. 0000E+O0
0. 0000E+00
0.0000E+00
0.00000+00
0. 0000E+~00
0.00000+00

0.O0000E+00
0.00000+00
0.O0000E+00
0.00000+00

0.0000E+00
0.00000+00
0.00000+00
0.0000E+00
0.O0000+00
0.00000+00
0.O0000E+00
0. 0000E+00
0.O0000E+00
0.O0000+00
0.00000+00
0.00000+00
0.00000+00
0.O0000+00

0 .00000+00
0.00000+00
0.00000+00
0. 0000E+00
0. 0000E+00
0. 0000E+00
0.00000+00
0. 0000E+O00
0.O0OOE+O00
0. 0000E+00
0. 0000E+00
0. 0000E+00
0. 00000+00
0.O0000E+00

0.00000+00
0.00000+00
0. 00000+00
0. 00000+00
0.0O000E+00
0.O0000E+00
0.00000+00
0.00000+00
0.0O0000+00
0.00000+00
0.00000+00
0.0000E+00
0.00000+00
0.0000E+00

0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.9000O0+00
0.0000E+00
0.O0000E+00
0.00000+00
0.00000+00
0.0O000E+00
0.00000+00
0.90000E+00

0.0000E+00
0.00000+00
0.80000E+00
1. 834 00-06
2.01600-06
0.O00000+00
1.53870-06
1.63930-06
0. 0000E+O00
0.80000E+00
0.00000+00
0. 0000E+00
0.00000+00
0.80000E+00

0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.0O000E+00
0.00000+00
0.00000+00
0.O00000+00
0.00000+00
0.00000+00
0.0000E+00
0.00000+00
0.00000+00

0.0000E+00
0.O0000+00
0.00000+00
1.6111E-06
8. 74 5 1-06
0.00000+00
0.O0000+00
0.0O000E+00
0.00000+00
4.35830-06
0. 00000E+00
0.00000+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
0

0.0000E+00
0.00000+00
0. 00000E+00
0.00000+00
0.00000+00
0.00000E+00
0.00000E+00
0.00000+00
0.00000+00
0.00000+00
0. 00000+00
0.00000+00

0. 0000E+00
0. 00000+00
0.OOOOE0+00
0.00000+00
0.0000E+00
0.0000E+00
0. 00000+00
0. 00000+00
0. 00000+00
0.00000+00
0.00000+00
0. 00000+00
0.00000+00
0.00000+00

0. 0000E+00
0.00000+00
0.00000+00
0.00000+00
0.O0000E+00
0.00000+00
0.00000+00
0.00000+00
0.O0000E+00
0.00000+00
0.00000E+00
0.00000E+00
0.00000+00
0.00000+00

0.00000+00
0.00000E+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.0O000E+00
0.0000E+00
0.0000E+00
0.00000E+00
0.0O000E+00

0.0000E+00
0.00000+00
0. 0000E+00
0.O0000E+00
0.0000E+00
0.0O000+00
0.O0000E+00
0.00000+00
0.O0000E+00
0. 0000E+00
0.00000+00
0.00000+00

0.00000+00
0.O00000+00
0.000O00+00
0.00000+00
0.O00000+00
0.0000E+00
0.00000+00
0.00000+00
0.O0000E+00
0.O0000E+00
0.00000+00
0.0000E+00
0.O0000E+00
0.00000+00

0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.0000E+00
0.00000+00
0.00000+00
0.00000+00
0.00000E+00
0.00000+00
0.00000+00
0. 000OE+ 00
0.00000+00
0.00000+00

0.00000+00
0.00000O+ 00
0. 00 00E+00
0.O00000E+00
0.00000+00

0.00000+00
0.O0000E+00
0.O0000E+00
0.00000+00
0.00000+00
0.O00000+00
0.00000+00
0.00000+00
0.0000E+00

5741763 8.8860E+00 6.7912E-03 0.0000E+10 6.42640-05
5300449 6.33630+00 2.2654E-02 0.0000E+00 1.2740E-04

12830935 2.00810+01 7.5043E-04 0.0000E+00 2.54070-04

06445 1.2471E-01 8.92070-05 0.0000E00-l 1.91560-06
79902 1.17790-01 2.3046E-04 0.00000+00 0.08000E+00

194928 2.8556E-01 1.0224E-05 0.0000E+00 1.92980-00

3653 5.3908E-03 1.40290-06 0.0O000E+00 0.0000E+00
435 6.9146E-04 6.37570-10 0.0000E+00 0.0000E+00

75888898 1.1414E+02 7.2325E-01 2.7755E-01 7.9070E-04

total collisions wgt. lost wgt. gain wgt. gain
collisions *weight to capture by fission by (n,sn)

0 0.00000+00 0.0000E+00
0 0.0000E+00 0.0000E+O00
0 0.0000E+00 0.O0000E+00

0 0.O0000+00 0.0000E+00
0 0.0000E+00 0.0000E+00
0 0.0000E+00 0.00000+00

0 0.0000E+00 0.0000E+00
0 0.00000+00 0.0000E+00

0 0.0000E+00 0.0000E+00

photons photon wgt avg photon
produced produced energy

27071368
207

1
1922598
2086138
325774

1513808
933267

52863
1123791
659328

11791185
269242

28044
2598010
404039
20045

212162
17083
76724

756
5952724

3.94330+01
4.44740-04
2.05860-06
3.15210+00
3.61990+00
5.40510-01
2.4315E+00
1. 49270+00
9.82150-02
1.79849E0+00
1. 115 3E+00
1 .634 60+01
4.55460-01
4.7062E-02
3.68790+00
7. 02200-01
3.09260-02
3.42260-01
3.07440-02
1.36050-01
1.34 000E-03
9.0448E+00

1.67590-01
2.36710-05
1.I1140-12
2.56410-03
3.89830-02
1. 594 10-02
1.93240-02
3.91330-02
2.65540-04
4.05370-02
1.21100-02
1. 9002E-01
5.09060-03
4.87690-04
3. 448 10-02
8. 23080-03
4.01050-04
0.96170-03
1. 5711E-04
1. 0591E-03
5.7434E-05
6.90830-03

0.O0000E+00
0.0000E+00
0.O0000E+00
0.00000+00
0.00000+00
0.O0000+00
0.00000+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00000+00
0.00000+00
0.0000E+00
0.0000E+00
0.00000+00
0.0000E+00
0.0000E+00
0.00000.00
0.0000E+00
0.00000+00

0.0000E+00
0.0000E+00
0. 0000E+00
0.00000+00
0.00000+00
0.00000+00
3.4 452E-06
1.53870-06
4.3583E-06
0.0000E+00
0.00000+00
1.07620-05
1.03930-06
0.0000E+00
0.O0000+00
0.O0000E+00
0.00000+00
0.0000E+00
0. 00000E+00
1.3185E-05
0.O0000E+00
0.59500-05

0
0

0

0
0

0

0

0.00000E+00
0.00000+00
0.00000+00
0.00000+00
0.0000E+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.0000E+00
0.00000+00
0.O0000E+00
0.00000+00
0.O0000E+00
0.O00000+00
0.O00000+00
0.00000+00
0.0000E+00

0.0000+00
0.00000+00
0.0O000E+00
0.00000+00
0.0O000E+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.00000+00
0.0000E+00
0.00000+O00
0.0000E+00
0.00000E+00
0.00000+00
0.00000+00
0.00000+00
0.0O0000+00
0.O0000E+00
0.00000E+00
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82207.66Cc
82208 .66Cc
82225 .69C
92228.659C
04238.66Cc
94239.69c
8424 0.66c
94 241.66Cc
84242.66Cc

for: NAC-LW4T Cask

5402837 8.4862E+00 2.29230-02 0.0000E+00 1.27400-04
13080538 2.04440+01 7.62880-04 0.00000+00 2.5590E-04

11604 1.65160-02 2.27730-03 1.20180-02 1.23820-S6
182793 3.30560-01 2.35710-02 5.17780-03 2.82960-04

0 0.00000+00 0.00000+00 0.00000+00 0.OOOOE+00
0 0.00000+00 0.00000+00 5.00000+00 0.00000+00
0 0.00000-00 0.00020+00 0.00000+00 0.00000+00

251854 3.57540-01 8.82890-02 2.50380-01 3.02940-05
0 0.00000+00 0.00000+00 0.00050+00 0.00000+00

MOX Experiments - Accident Transport Conditions

0 0.00000+00 0.00000+00
0 0.00000+00 0.00000+00
0 0.00000+00 0.00000+00
0 0.00000+00 0.00000+00
0 0.00000+00 0.00000+00
0 0.00000+00 0.00000+00
0 0.00000+00 0.00000+00
0 0.00000+50 0.00000+00
0 0.00000+00 0.00000+00
probid - 10/25/07Ikeff results

23:04:09

the initial fission neutron source distribution was generated from a general sdef source description.
the criticality problem was scheduled to skip 30 cycles anod run a total of 530 cycles with nominally

cycle.
this problem has run 30 inactive cycles with 30072 neutron histories and 000 active cycles with

histories.

1000 neutrons per

500798 neutron

this calculation has completed the requested ouster of heff cycles using a total of
histories.
all cells with fissionable material were sampled and had fission neutron source points.

530870 fission 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 k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 55 percent confidence level

Ithe final estimated combined collision/ahsorption/rraek-length keff = 0.51154 with an estimated standard deviation of 0.00115

Ithe estimated 55, 95, 6 90 percent heff confidence intervals are 0.81038 to 0.51268, 0.80823 to 0.81384, and 0.50048 to
0.81458 I

the final com~bined )cul/abs/tl) prompt removal lifetime - 5.29770-05 seconds with an estimated standard deviation of 1.02270-
07 I

Ithe average neutron energy causing fission - 7.72420-02 may

Ithe energy corresponding to the average neutron lethargy causing fission = 1.33040-07 may

Ithe percentages of fissions caused by neutrons in the thermal, intermediate, and fast nescron ranges are:

I (<0.625 ev): 55.17% (0.625 ev - 100 hey): 7.971 (>100 key): 2.865

Ithe average fission neutrons produced per neutron absorbed (capture + fission) in all cells with fission = 2.08280+00

Ithe average fission neutrons produced per neutron absorbed (capture + fission) in all the geometry cells =8.12090-01

Ithe average number of neutrons produced per fission = 2.525

the estimated average heffs, one standard deviations, and 55, 95, and 95 percent confidence intervals are:

keff estimator heff standard deviation 685 confidence 955 confidence 99% confidence

collision
absorption

track length
eul/absorp

0.8166
ahs/trk len

0. 4642
col/trh len

0.6276
col/abs/trh len

0.51275
0.81120
0.51243
0.81160

0.851145

0.81269

0.51154

0.00130
0. 00110
0. 00159
0.00115

0.00115

0.00125

0. 00110

0.81144 to 0.81405
0.81001 to 0.81235
0.01074 to 0.81412
0.81042 to 0.81279

0.51030 to 0.81260

0.80141 to 0.81397

0.51015 to 0.81269

0.81015 to 0.51534
0.80883 to 0.81257
0.50907 to 0.01575
0.80525 to 0.51396

0.80916 to 0.51374

0.81012 to 0.51525

0.50923 to 0.81204

0.80930 to 0.51615
0.80505 to 0.81425
0.50797 to 0.51509
0.50545 to 0.81472

0.50841 to 0.51449

0.50930 to 0.51608

0.50545 to 0.81459

if the largest of each huff sccurred en the next cycle, the heff results and 58, 95, and 59 percent confidence intervals would
he:

keff estimator hoff

collisoon 0.51204

NAC International

standard deviatisn

0.00132

6882 confidence

0.81162 to 0.81428

950 confidence

0.81022 to 0.51556

995 confidence

0.50947 to 0.51642
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absorption
track length

col/abs/trk len

0.81135
0.81288
0.81169

0.00120
0. 00 170
0.00117

0.81015 to 0.80205
0.81098 to 0.81439
0.81053 to 0.81288

0.80898 to 0.81374
0.80829 to 0.81808
0.80937 to 0.81402

0.80818 to 0.81452
0.80819 to 0.81719
0.80881 to 0.81478

the estimated avetage prompt removal lifetimes, one standard deviations, and 88, 85, and 89 percent confidence intervals are
(sec)

estimator lifetime std. dev. 68% confidence 95% confidence 99% confidence

collision 8.383100-05 1.35781E-07 8.35950-OS to 8.39670-05 8.35610-05 to 8.41020-05 8.3472E-05 to 8.4190E-05
absorption 8.383040-05 1.31414E-07 8.3699E-05 to 8.38620-05 8.3569E-05 to 8.40920-05 8.3483E-00 to 8.41780-05

track length 8.38544E-05 1.02540E-07 8.38520-05 to 8.40570-05 8.3750E-05 to 8.4159E-05 8.3684E-05 to 8.42250-05
col/absorp 8.38305E-05 1.315330-07 8.3699E-05 to 8.39620-05 8.35688E-05 to 8.4092E-05 8.34830-05 to 8.4178K-OS

0. 9641
abs/trk len 8.39766E-05 1.021770-07 8.38740-05 to 8.40790-05 8.3773E-05 to 8.41800-05 8.3707E-05 to 8.42470-05

0.8403
col/trk len 8.397080-05 1.02352E-07 8.3868E-OS to 8.40730-05 8.3787E-05 to 8.4175E-05 8.37000-05 to 8.4241K-OS

0.8148
col/abs/trk len 8.39767E-OS 1.022870-07 8.3874E-OS to 8.4079E-05 8.3773E-05 to 8.4180E-OS 8.37060-05 to 8.4247E-OS

absorption estimates of prompt lifetimes (sac):

escape capture fission temoval

fraction 0.000000+00 7.226710-01 2.77329E-01 1.00000E+00
lifecimelabs) 0.00000E+00 1.18001E-04 3.022780-04 8.383040-OS

lifetime(c/a/t) 0.000000+00 1.162030-04 3.028050-04 8.397870-05

leverage keff resolts sumomed over 10 cycles each to form 50 batch voices of keff print table 178

batch sctat end
keff

nomber cycle cycle
dev

koff estimators by batch

k(coll) k(abs) k(track)

average keff estimators and deviations col/abs/tl

k(c/a/t) st

2
3

0.00574
S

0.00382

0.00617
7

0.00447
8

0.00422
9

0.00377
I0

0.00370

31
41
51
81

71

81

91

101

I1i

121

II 131
0.00312

12 141
0.00294

13 151
0.00276

14 181
0.00269

15 171
0.50256

18 181
0.00211

17 181
0.00232

18 201
0.00240

18 215
0.00210

20 221
0.00205

21 231
0.00204

22 241
0.00182

23 255
0.00172

24 251
0.00170

25 275
0.00160

28 251
0. 00100

27 250
0. 05156

28 301
0.00155

28 311
0. 001498

40
50
60
70

80

90

100

110

120

130

140

150

160

170

180

190

2O00

210

220

230

240

250

280

270

280

200

300

310

320

0.08966
0.81388
0.81591
0.82413

0.82191

0.81341

0.81570

0.82258

0.82739

0.81188

0.81512

0.81892

5.81253

0.82293

.081702

0.81490

0. 80058

0.80941

0.81458

0. 79878

0.82474

0.80521

0.80088

0.81023

0. 824 92

0.80925

0.81000

0.79874

0.81086

0.03432
0.81282
0.81478
0.82314

0.852228

0.81803

0.00876

0.81550

0.81588

0.80694

0.817988

0. 80778

0.80385

0.81559

0.81307

0.80501

0.80287

0.79895

0.82181

0. 80440

0.82558

0.81448

0.81178

0. 80779

0.81885

0.81282

0.80575

0.79355

0.815988

0.81935
0. 815 50
0.81007
0. 81828

0.81984

0.80153

0.80207

0.81347

0.82851

0.79888

0.81438

0. 81518

0.51782

0.81584

0. 81272

0. 83582

0.80113

0.50353

0.81115

0.80211

0.81525

0. 80174

0.50787

0.80387

0. 827 10

0.80933

0.80487

0.81099

0.80630

Scooll) st day

0.82177 0.00789
0.81981 0.00496
0.82089 0.00357

0.82110 0.00285

0.81982 0.00265

0.81823 0.00232

0.85964 0.00205

0.82050 0.00200

0.81964 0.00199

0.81923 0.00184

0.81921 0.00168

0.80809 0.10013

0.81900 0.00154

0.81892 0.00144

0.81857 0.00137

0.81760 0.00167

0.81715 0.00164

0.81701 0.00155

0.81510 0.00173

0.81651 0.00170

0.81504 0.00169

0.81539 0.00174

0.80517 0.00168

0.81556 0.00155

0.81532 0.00161

0.81512 0.00156

0.81454 0.00152

0.81441 0.00158

0.82357 0.01075
0.82065 0.006886
0.82127 0.00489

0.82147 0.00379

0.82107 0.00312

0.81831 0.00317

0.81883 0.00279

0.81850 0.00248

0.81735 0.00250

0.01741 0.00226

0.81560 0.00222

0.81562 0.00225

0.81560 0.00210

0.81552 0.00196

0.81486 0.00195

0.81416 0.00198

0.81331 0.00203

0.81376 0.00197

0.81330 0.00193

0.81743 0.00193
0.81497 0.00269
0.81505 0.00218

0.81683 0.00186

0.81428 0.00297

0.81253 0.00306

0.81265 0.00265

0.81493 0.00300

0.81297 0.00311

0.81310 0.00282

0.81335 0.00258

0.81370 0.00240

0.81385 0.00223

0.81378 0.00208

0.81515 0.00238

0.81433 0.00238

0.81373 0.00233

0.81358 0.00220

0.81302 0.00217

0.81312 0.00207

0.81261 0.00204

0.81238 0.00196

0.81204 0.00191

0.81264 0.00193

0.85251 0.00186

0.84222 0.00181

0.81218 0.00174

0.81197 0.00169

0. 81884

0.81025

0.81800

0.01000

0.81916

0.82101

0.82178

0.82030

0.82018

0.81873

0.851878

0.81870

0.81813

0.81579

0.58100

0.81590

0.81416

0.81450

0.51398

0.81344

0.81322

0.81302

0.81349

0.81331

0.81258

0.81254

k(abs) at day k(track) st dev

0.81388

0.81391

0.81381

0.01356

5.51377

0.81373

0.81358

0.81257

0.80 280

0.00193

0.00184

0.00178

0.00170

0.00165

0.00158

0.00153

0. 00164

0.001580
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30 321 330 0.80031 0.80718 0.80098
0.0014 5

31 331 340
0.00140

32 341 350
0.00138

33 351 360
0.0014 9

34 381 370
0.00150

35 371 380
0. 00145

36 381 390
0. 00142

37 391 400
0. 00 138

38 401 410
0. 00138

38 411 420
0. 00133

40 423 430
0.00133

0.80388 0.79878 0.81420

0.81724 0.02617 0.81614

0.83520 0.81845 0.85451

0.80886 0.80069 0.80539

0.81531 0.81537 0.82615

0.81009 0.80545 0.81262

0.81143 0.80984 0.80847

0.82492 0.81788 0.80537

0.80588 0.80407 0.81483

0.80978 0.79689 0.81285

0.81394 0.00158 0.81278 0.00154 0.81161 0.00168

0.81362..00156.. 0.81233.0.00156.. 0.8116.. 0.001....2

0.81373 0.00152 0.812376 0.00157 0.81183 0.00158

0.81438 0.00161 0.81293 0.00153 0.81312 0.00200

0.81422 0.00157 0.81257 0.00153 0.81290 0.00196

0.81425 0.00152 0.81265 0.00149 0.81328 0.00194

0.81413 0.00149 0.81245 0.00146 0.81326 0.00188

0.81408 0.00145 0.81238 0.00142 0.81313 0.00184

0.81435 0.00144 0.81252 0.00139 0.81292 0.00180

0.81413 0.00142 0.81231 0.00137 0.81297 0.00175

0.81402 0.00139 0.81192 0.00139 0.81296 0.00171

0.81388 0.00136 0.81191 0.00138 0.81311 0.00167

0.81342 0.00140 0.81172 0.00134 0.81281 0.00171

0.81346 0.00137 0.81184 0.00131 0.81257 0.00167

0.81332 0.00135 0.81188 0.00128 0.81228 0.00168

0.81301 0.00135 0.81175 0.00126 0.81223 0.00162

0.81285 0.00133 0.81145 0.80127 0.81213 0.00159

0.81316 0.00134 0.81140 0.00124 0.81250 0.00160

0.81288 0.00134 0.81117 0.00124 0.81250 0.00158

0.81285 0.00132 0.81113 0.00121 0.81259 0.00153

0.81275 0.00129 0.81120 0.00119 0.81243 0.00151

0. 812 15

0. 81188

0. 81229

0. 812 99

0.81279

8.81301

0.81287

0. 81279

0. 81280

0. 812683

0. 81250

0. 81253

0.81208

0. 812 15

0. 81208

0.81191

0. 81171

8.81175

0. 81158

0. 81157

0. 81158

41 431 440
0.00128

42 441 450
0. 00128

43 451 480
0.00125

44 481 470
0.00122

45 471 480
0.00118

48 481 490
0. 00119

47 491 500
0.00117

48 501 510
0.00115

49 511 520
0. 00113

50 521 530
0. 00110

0.90815 0.81161 0.81895

0.79458 0.80377 0.79193

0.81535 0.81672 0.81120

0.80700 0.81373 0.79954

0.79981 0.80800 0.01020

0.80548 0.79821 0.80770

0.82768 0.80894 0.82950

0.79942 0.80020 0.81243

0.81145 0.80954 0.81694

0.80779 0.81443 0.80466

average keff results summed over 20 cycles each to form 25 batch values of keff

hatch start end keff estimators by hatch average heff estimators sod deviations
keff
number cycle cycle k(coll) S~abs) k(track) k(coll) ut dev k(aho) st dev k(track) st dev

dev

1 31 50
2 51 70
3 71 90
4 91 110

0. 00351
5 111 130

0.00234
9 131 150

0. 00199
7 151 170

0. 00149
8 171 100

0.00100
9 191 210

0. 00310
10 211 230

0. 00245

0.82177 0.82357 0.81743
0.82002 0.81897 0.91466
0.81766 0.82066 0.81074
0.81913 0.81213 0.80777

0.91964 0.81141 0.01424

0.81702 0.81289 0.81529

0.81773 0.81022 0.81683

0.81636 0.80904 0.82427

0.80500 0.80091 0.80233

0.80668 0.81316 0.08863

0.82089 0.00089 0.82127 0.00230 0.81605 0.00130
0.81982 0.00119 0.82107 0.00135 0.81428 0.00194
0.81964 0.00086 0.81883 0.00243 0.81265 0.00213

0.81964 0.00067 0.81735 0.00240 0.81297 0.00168

0.81921 0.00070 0.81660 0.00209 0.61335 0.00142

0.81900 0.00063 0.81569 0.00199 0.81385 0.00130

0.81867 0.00063 0.81496 0.00191 0.81515 0.00172

0.81715 0.00162 0.81331 0.00229 0.81373 0.00208

0.81610 0.00179 0.81330 0.00205 0.81302 0.00199

tel/abe/ti

kCc/alt) st

0. 824 91

0. 82164

0.018 97

0.8918 68

0.891847

0.816185

0.81400

0.81404

0.81292

0. 81341

0.81242

0.81191

0.81217

0.81256

0.81267

0.01265

0.81232

11 231 250 0.81547 0.82003 0.80849 0.81604 0.00162 0.81391 0.00195 0.81261 0.00185
0. 00220

12 251 270 0.90559 0.80977 0.80577 0.81517 0.00171 0.81356 0.00181 0.81204 0.00178
0.00199

13 271 290 0.81708 0.81574 0.81822 0.81532 0.00158 0.81373 0.00168 0.81251 0.00171
0. 00181

14 291 310 0.00437 0.90165 0.80783 0.81454 0.00166 0.81287 0.00178 0.81218 0.00162
0. 00178

15 311 330 0.80558 0.81158 0.80364 0.81394 0.00166 0.81278 0.00166 0.81161 0.00161
0.00166

16 331 350 0.81056 0.81246 0.81517 0.81373 0.00157 0.81276 0.00155 0.81183 0.00152
0. 00147

17 352 370 0.82203 0.80957 0.82995 0.81422 0.00155 0.81257 0.00147 0.81290 0.00178
0. 00144

18 371 390 0.81270 0.81041 0.01938 0.81413 0.00146 0.81245 0.00139 0.81326 0.00172
0.00133

19 391 410 0.81917 0.81378 0.80092 0.81435 0.00140 0.81252 0.00132 0.81292 0.00166
0.00129

20 411 430 0.90792 0.80049 0.55374 0.81402 0.00137 0.81192 0.00139 0.81296 0.00157
0. 00130 S
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21
0.00121

22
0.00114

23
0.00112

24
0.00108

20
0.00102

431

451

471

451

511

450

470

4900

510

530

0.80137 0.80769 0.00544

0.81117 0.81523 0.80537

0.00253 0.80211 0.80895

0.81355 0.80457 0.82096

0.00902 0.01198 0.010800

0.81342 0.00143 0.81172 0.00133 0.81201 0.00154

0.81332 0.00137 0.01188 0.00128 0.81228 0.00150

0.01285 0.00139 0.81145 0.00130 0.81213 0.00145

0.81200 0.00133 0.81117 0.00127 0.81250 0.00143

0.81275 0.00128 0.81120 0.00122 0.01243 0.00137

form 20 batch values of left

average huff estimators and deviations

Scroll) at dev k~abs) st dev k~track) st dev

0.01189

0.801185

0.01149

0.01149

0.81151

col/abs/tl

kCc/a/t) at

average keft results summed over 25 cycles each to

batch start end heft estimators by batch

keff
number cycle cycle

dev
Scroll) S~abs) k~tracl)

1
2
3

0.00032

0. 002 07
0

0. 00210
7

0.00252
0

0.00221
9

0.00186
10

0. 00150

I1
0.00165

12
0.00145

13
0. 00144

14
0.00130

15
0.00131

10
0.00130

17
0.00120

18
0.00116

19
0.00112

20
0.00105

31
56
01

106

131

150

181

200

231

250

281

300

331

356

301

400

431

450

401

500

55
00

105
130

155

100

205

230

255

200

305

330

355

3800

405

430

455

400

505

530

0.02053
0.02167
0.81030
0.018000

0. 81447

0.802040

0.80757

0.80773

0.81254

0.01420

0.00535

0.00031

0.01434

0.01700

0.01727

0.00757

0.00430

0.00551

0.81202

0.800072

0.02250
0.802044
0.8014 34
0.81211

0.01041

0.01331

0.80137

0.01189

0.801725

0.01405

0.8005460

0.801025

0.8012954

0.01084

0.01240

0.00117

0.90522

0.801150

0.80345

0.80907

0.01205
0.020800
0.00979
0.800042

0.01672

0.01407

0.01314

0.00835

0.00002

0.01423

0.00570

0.00721

0.802402

0.802104

0.801194

0.00963

0.00511

0.800702

0.017955

0.81054

0.82110 0.00057
0.82019 0.00090
0.01504 0.00007

0.01861 0.00124

0.01892 0.00106

0.01730 0.00185

0.01010 0.00200

0.81571 0.00181

0.01550 0.00162

0.01403 0.00174

0.81394 0.00173

0.01397 0.00159

0.01425 0.00150

0.01445 0.00141

0.81402 0.00139

0.81345 0.00142

0.81301 0.00141

0.01296 0.00134

0.81275 0.900129

0.02 147
0.01909
0.01735

0.81596

0.81552

0.81350

0.01330

0.81374

0.01377

0.01301

0.01270

0.01279

0.01265

0.8012654

0.801192

0.801170

0.81175

0.01131

0.01120

0.00103
0. 00240
0. 00246

0.00236

0.00190

0.00202

0. 00228

0.00206

0.00104

0. 00103

0.00100

0. 00155

0. 00144

0. 00134

0.00145

0.00137

0.00129

0.00130

0.00123

0.81003 0.00397
0.81440 0.00328
0.01297 0.00277

0.01372 0.00227

0.81378 0.00106

0.81368 0.00157

0.81302 0.00152

0.01246 0.00145

0.81264 0.00131

0.01201 0.00134

0.81161 0.00129

0.81261 0.00155

0.91328 0.00159

0.81319 0.00148

0.01296 0.00140

0.81250 0.00139

0.81223 0.00134

0.81251 0.00130

0.81243 0.00124

0.02224

0.01922

0.91003

0.8172 9

0.801350

0.01295

0.01313

0.01211

0.01100

0.91274

0.01291

0.01200

0.012600

0.01203

0.01185

2.01100

0.801159

average keft results summed ever 50 cycles each to term 10 batch values of heft

batch start end
Seff0
number cycle cycle

dev

heft estimators by batch

kScoll) k~abs) S~tracSC

avetage heft estimators and deviations

k~call) at dev S~abs) st dcv ktreack) at dcv

col/aba/rl

k~c/a/tC at

1
2
3

0.00401

0.00209

0.00232
7

0.00220
8

0. 00219
9

0.00170
10

0.00155

31
01

131
101

231

281

331

301

431

481

800
130
1800
230

2800

330

3800

430

4800

530

0.02110
0.801019
0.8017460
0.007655

0.801341

0. 80503

0.01010

0. 81242

0. 80494

0.801030

0.802147
0.01322
0.01100
0.00063

0.01505

0.80700

0.01109

0.800670

0.01037

0.80020

0.01003
0.00911
0.01539
0.01075

0.01112

0.800640

0,02320

0.01079

0.00630

0.8014 24

0.81964 0.00145
0.01892 0.00111
0.81610 0.00292

0.81550 0.00233

0.01394 0.00250

0.81425 0.00213

0.01402 0.00106

0.01301 0.00193

0.81275 0.00174

0.01735
0.01552
0.01330

0.891377

0.01270

0. 812605

0.01192

0.01175

0.801120

0. 004 12
0. 003 00
0.00307

0.00243

0.00221

0.00187

0. 00170

0.00150

0.00152

0.01297 0.00386
0.81378 0.00237
0.01302 0.00104

0.01204 0.00147

0.81101 0.00158

0.81320 0.00214

0.81296 0.00188

0.81223 0.00101

0.01243 0.00163

0.01410

0.801200

0.801120

0.01255

0.801230

0.801170

0.801150

average heft results

batch start end
heft
number cycle cycle

dev

summed over 100 cycles each Is term S batch values of left

heft estimators by batch average heft estimators and deviatiens

0)co11) k~abs) C:(crack) O~coll) at dev S~abs) at day k~trach) at dcv

eot/abs/tl

kCc/alt) at

1 31 130 0,81904 0.8173S 0.81297
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2
3

0.00109

0.00058

130
230
331

430

230
330
430

530

0.81256 0.80924 0.01307
0.80962 0.81175 0.80070
0.81426 0.80934 0.81703

0.80765 0.80831 0.81030

average Seff results suacred over 035 cycles each to

batch start end keff estimators by batch
kef f
number cycle cycle k(coll) Scabs) S(track)
6ev

0.81610 0.00354 0.81330 0.00405 0.81302 0.00005
0.81394 0.00297 0.00278 0.00240 0.01101 0.00141
0.81402 0.00210 0.81192 0.00190 0.81296 0.00168

0.81275 0.00207 0.81120 0.00164 0.81243 0.00141

form 4 batch valses of keff

average keff estimators and deviations

Scroll) at dev S(abs) at 6ev k(track) at 6ev

0.01556 0.00305 0.80377 0.00219 0.01264 0.001000
0.00440 0.00208 0.01264 0.00170 0.01319 0.00003
0.01275 0.00225 0.81120 0.00187 0.01243 0.00085

form 2 batch values of keff

average keff estimators and deviations
S(coll) at dev Scabs) at dev S(track) st dev

0.00086

0.800084

col/abs/tl

S~c/alt) at

0.800066

0 31 155
2 156 280
3 280 405
4 406 530

0.00201

average keff results

batch start end
number cycle cycle

1 31 200

0.01861 0.81590 0.01372
0.81252 0.81157 0.01156
0.01223 0.81030 0.01428
0.80763 0.80689 0.01017

summed over 250 cycles each to

keff estimators by batch
k(coll) Scabs) S~track)

0.81556 0.00377 0.01204

2 281 530 0.00983 0.80063 0.81223 0.81275 0.00282 0.01120 0.00257 0.01243 0.00021laverage individual and combined collision/absorption/track-length keff results for 10 different batch sires

cycles per number of average keff estimators and deviations normality average 5cc/alt)
intervals

Seff batch k batches kScool) at 6ev kcabs) at dev k~trk) at 6ev co/ab/trk k~c/a/t) at dev
confidence

kcc/alt) confidence

85% confidence 99%

1
0. 814 59

2
0.81456

0.00424
5

0.800444
00

0.01452
20

0. 80439
25

0.00475
50

0.800693
100

0.801050
025

0. 93002

500

250

125

I000

50

25

20

I00

0. 8127

0.80127

0.8127

0.80127

0. 8127

0.0127

0.8127

0.0027

0.80127

0.8127

0.0013

0.0013

0.0012

0. 0013

0.0013

0. 0013

0. 0013

0. 0007

0.0021

0.0023

0.0112

0.8102

0.0112

0.0112

0.8012

0.0112

0.8112

0.0102

0.0102

0.8112

0. 0012

0.0012

0.0011

0.00011

0. 0002

0. 0012

0.0012

0.,0010

0.0016

0.0019

0.8124 0.0017

0.8024 0.0016

0.8124 0.0016

0.8124 0.0016

0.0124 0.0015

0.8124 0.0014

0.0124 0.0012

0.0124 0.0016

0.0124 0.0014

0.8124 0.0010

895/85/851

185/95/951

I 95/95/951

195/95/851

195/95/nol

985/95/851

195/95/851

95/95/951

195/95/851

195/95/951

0.01154

0.81102

0.01150

0.00150

0.801156

0.01151

0.01168

0.00151

0.81004

0.00866

0.00116

0.000115

0. 00104

0.00108

0.00110

0.00102

0.00105

0.000155

0.00058

0.00200

0. 808923-0. 810304

0.00924-0.80381

0. 8 0843-0.810350

0. 8093 9-0.810373

0.00938-0.80370

0. 808398-0. 813 63

0.8009460-0.803 91

0. 807805-0.800500

0.00035-0.00333

0.78307-0.834 24

0.80040-

0.80049-

0.80087 0-

0.80068-

0.80801-

0.80063-

0.80863-

0.80600-

0.80500-

0.68049-

lindividual and average keff estimator results by cycle

keft
cycle

2
3

00

00
12
13
04
05
00
17
08
19
20

20
22
23
24
25
20
27
28

histories

i0000
986

0002

5050
927

1086
816

5020

0034
900

0046
886
906

1i000
802

0030
000
0004

0004
882

0050
863
804

0121
938

0027

keff estimators by cycle
Scroll) Scabs) kctrarc)

0.77350 0.79832 0.74740
0.76197 0.78060 0.75265
0.79295 0.77200 0.02081
0.79855 0.80426 0.00619
0.04601 0.85020 0.82484
0.77844 0.75337 0.72031
0.85231 0.04182 0.83283
0.77620 0.00320 0.77930
0.79294 0.78448 0.78476
0.00178 0.81686 0.02052

average Seff estimators and deviations average kcc/alt)
S~coll) st dev Scabs) st dev SctracS) at dev 1cc/a/t) at dev oem

0.77867
0.80982
0.00823
0.78548
0.85786
0.79257
0.82874
0.00387
0.80923
0.02705

0.82259
0.06663
0.04547
0.7 6821
0.06520
0.00505
0.803546
0.00724

0.78231 0.75394
0.01020 0.73652
0.82129 0.78494
0.78599 0.78331
0.05715 0.80780
0.77507 0.78607
0.83238 0.82775
0.79760 0.88017
0.79307 0.86437
0.80806 0.80226

0.05074 0.80640
0.86026 0,84444
0.83404 0.84392
0.70300 0.77723
0.85248 0.80038
0.83543 0.81121
0.00088 0.00213
0.82815 0.77292
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29 976 I0.83672 0.81914 0.85585 I
30 1025 I0.79872 0.80144 0.84044 I

begic active keff cycles --

31 985 I0.79789 0.81254 0.77994 I
32 1003 I0.78108 0.78373 0.78218 I
33 0999 0.82807 0.82168 0.80780 I
34 10051 I0.82003 0.85712 0.80382

14288
35 1009 I0.83882 0.82981 0.86441 I

14997
38 1023 I0.84784 0.83567 0.83147 I

2Ž801
37 1023 I0.82213 0.82044 0.818896

30548
38 874 I0.83130 0.84804 0.85184 I

32910
39 1015 I0.82956 0.84174 0.80382

34683
40 989 I0.89183 0.88243 0.84970 I

23195

511
30004

512
20884

513
206888

514
20823

515
20618

518
20855

517
20721

518
20252

510
20329

520
20162

521
20234

522
20242

523
20288

024
20207

520
20183

528
20223

527
20277

528
29327

529
20371

530
29242

1007 I0.81678 0.82585

1001 I0.78207 0.75270

943 I0.80793 0.79311

1074 I0.84150 0.85901

1059 I0.79077 0.77557

943 I0.83794 0.82702

1087 I0.80095 0.82004

9688 0.80895 0.87356

1102 I0.78411 0.80850

875 I0.78352 0.75999

989 I0.80018 0.81700

1082 I0.82408 0.84155

10386 0.82159 0.83155

975 I0.75715 0.77727

920 I0.77101 0.78500

10386 0.81318 0.81182

10309 0.80959 0.80909

1005 I0.82139 0.80980

1027 I0.78889 0.79852

969 I0.88444 0.88285

0. 81586

0. 738 27

0. 77191

0.82520

0.83553

0.82522

0.78851

0.903949

0. 85787

0.77152

0.80918

0.83930

0.85448

0. 771099

0.78597

0.74585

0. 82117

0. 79041

0.80474

0. 84348

0.78984 0.00785
0.80275 0.013688
0.80932 0.01170

0.81482 0.01060

0.82029 0.01024

0.82055 0.00866

0.82190 8.00762

0.82275 0.00677

0.82966 0.00919

0.81288 0.00132

0.81278 0.00132

0.81277 0.00132

0.81283 0.00131

0.81278 0.00131

0.81284 0.80131

0.81283 0.00131

0.81301 0.00132

0.81295 0.00132

0.81285 0.00132

0.81283 0.00131

0.81288 0.00131

0.81287 0.00131

0.81276 0.00131

0.81268 0.00131

0.81288 0.00131

0.81287 0.00131

0.81269 0.00130

0.81264 0.00130

0.81275 0.00130

0.80313 0.00940
0.80931 8.00823
0.82127 0.01320

0.82298 8.01044

0.82509 8.00878

0.82443 0.00745

0.82738 8.00710

0.82897 0.00846

0.83432 0.00787

0.78108 0.08112
0.78991 0.00887
0.79339 0.00717

0.80709 0.01525

0.81107 0.01307

0.81283 0.01110

0.81753 0.01070

0.81508 0.00984

0.81938 0.00928

0.78247 0.01718

0.81913 0.01641

0.82250 0.01228

0.82202 0.00978

0.82559 0.00890

0.82631 0.00820

0.82988 0.00961

0.81120 0.00120

0.81108 0.00121

0.81104 0.00120

0.81114 0.00121

0.81108 0.00121

0.81110 0.00120

0.81112 0.00120

0.81124 0.00121

8.81124 0.00120

0.81113 0.00121

0.81115 0.00120

0.81121 0.00120

0.81125 0.00120

0.81118 0.00120

0.81113 0.00120

0.81113 0.00120

0.81112 0.00119

0.81112 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 0.00189

0.81208 0.00171

0.81288 0.00171

0.81258 0.00171

0.80258 0.800170

0.81264 0.00170

0.81272 0.00070

0.81284 0.00170

0.81255 0.00170

0.81241 0.00170

0.81243 0.00170

0.81239 0.00189

0.81237 0.00189

0.81243 0.00189

0.81158 0.00118

0.81144 0.00117

0.81140 0.80117

0.81149 0.00117

0.81145 0.00117

0.81148 0.00116

0.81148 0.00116

0.81182 0.00117

0.81163 0.00117

0.81153 0.00117

0.81154 0.00117

0.81150 0.00117

0.81155 0.80118

0.81157 0.00118

0.81150 0.00115

9.85148 0.00118

0.81148 0.00116

0.81147 0.00116

0.81144 0.00115

0.81154 0.00118

the largest active cycle Seffs by estimatot ate:
are:

the smallest active cycle heffs by estimator

collision 0.01061 cc cycle 312 collision 0.73108 cc cycle 228
absorptios 0.88814 on cycle 312 absotption 0.72474 cc cyclc 228

track length 0.93040 en cycle 518 ttack lesgth 0.71577 cc cycle 390
iplot of the estimated col/abs/track-length keff ccc standard deviation interval versus cycle number (I = final keff = 0.81154)

cycle
number

40
45
50
55
50
65
70
75
80
85
90

active 0.81
cycles I---

10I
15I
20O
25I
30O
35
40O
45 I
50O
55 +~
60 I

0.82 0.83 0.84

( k--------------
k-- - S------------

.. .. .. .. .k-------..............-

............ -------
SS-------------............-
SS--------

( . ... .. ... -k-.. ... ... .-
I-------------.kS------------

( ............ S------------. +

I-----------.S-----------.0
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95
100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
580
185
180
195
205
205
215
2155
220
225
230
225
240
245
250
255
260
265
270
275
285
285
290
2955
300
305
310
315
320
325
330
335
340
345
350
355
360
385
370
375
380
385
390
395
400
405
410
415
420
425
430
435
440
445
455
455
485
485
470
475
480

85
70
75
80
85
95
95

100
105
110
115
120
125
130
135
140
145
150
155
160
185
170
175
180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
255
300
305
310
315
320
325
330
335
340
345
350
355
360
385
370
375
380
385
350
3955
400
405
410
415
420
425
430
435
440
445
450

I .-----------k-...........-
( I ..-.-------- k .....

I(I...-------- k-..........-
I . . . . . .k -.. . . .

( I ..-.------- k -.....
I . . . . . .k . . . . .)

I I. . . . .k . . . . .
I . . .. . .k -. . . .

+ I.......- k -.. . .
I I.. .... k -. . ..

I I.. .... k -. . ..
I I .. ...- k -. . ..
I I . ...- k -.. . .

( .I ...- k -. . ..
I I . ...- k -. . .

I I . ...- k -. . ..
I I . ...- k -. . .
I .. ... k -. . .

(+.. ...- k -. . .
I I ....- k -. . ..

I . .. .. k -. . .
I ( .. .. k -. . .

I .. -. k -.. .

+ I -.. k -. . .

I F -.. .k -...
I I -. .k -. ..
F I (-....k -. ..

I ....--- . ..-
I I - . . k . .

I I( . .- . .
+ I I -. . k. .

I I . .k . .

I (I]---k-....)
I )I---k----.)
I ]I---k-....)

I (l-I--k-....)
I(-I--k---..)
+(-lI--k-....)

(- I --k----.)

(I--k--...)

l )---k-....)

I (I---k----)
I II - - . .

+ ((I---k---)
I (I--k--..-)
I (lI---k---)

(---k----)
I ( [---k---)

Fl--k----.)
I (I--k---)
I(-Il-k---)
I(-I[-k---)

± (- I-k---)
I (- I-k---)
I (- I-k---)
I (--1k---)
I (--1Ik---)
l((--1k-....)
( (--1 k---)
I((--]1k---)
I (--I1k---)
((--Ik---)

0.8

485 4155
480 480 (---5---)
495 485 (---6---)
500 470 (---5---)
505 475 (---kc---)
510 480 (---k--I
515 455 I--k)--)
520 490 (---k--I
525 495 (---k--I
530 500 (---k--I

------------------------- I-----------------------------.--------------------------
0.81 0.82 0.83

lindivideal and collision/absorption/traok-lenqth keffs for different numbers of inactive cycles skipped for fission
settlino

skip arrive antive everage keff estimators and deviations normality average k(r/a/i( S~n/s/rI confidenceinoterveals
cycles cynles neutrons k~cnl) st dev Slabs) at dev klirk) at dev no/aS/ti S~c/a/tI st dev 951 confidenne 991

conf idesnce
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0. 05

0.81459

0.81400
2

0.81471

0.91473
5

0.8514685
6

0.851474

0.8014609

0.01473

0. 814 77
10

0.81477

11
0. 814 84

12
0. 814 87

03
0. 814 87

14
0. 814982

15
0. 814 88

:16
0.81291

:17
0. 814 88

18
0. 814 88

19
0. 81489

20
0.81490

475
0. 81750

480

0.81871
485

0.82121
480

0.82180
495

0.82429
580

0.82308
505

0.82887
510

0.83452
515

0. 84 311
520

0.88564

525
1.00015

527
528

530

529

528

527

526

525

524

523

522

521

520

518

518

517

519

515

514

513

512

511

510

55

50

40

40

35

30

25

20

15

10

5308701 0.8127 0.5013

528870) 0.8128 0.0013

5288841 0.8128 0.0013

5278821 0.8129 0.0013

5268831 0.8130 0.0013

5258501 0.0129 0.0013

5247921 0.8130 0.0013

5238851 0.8109 0.0013

5227791 0.8129 0.0013

5218631 0.8130 0.0013

5208421 0.8130 0.0013

5198081 0.8131 0.0013

5188481 0.8130 0.0013

5178021 0.8131 0.0013

5168161 0.8131 0.0013

5158501 0.8130 0.0013

514749) 0.8131 0.0013

5138371 0.8130 0.0013

5127951 0.8130 0.0013

5118331 0.8130 0.0013

5108191 0.8130 0.0013

551601 0.8091 0.0040

501241 0.8104 0.0043

45139. 0.8107 0.0047

40182! 0.8116 0.0051

351161 0.8117 0.0056

380491 5.8062 0.0056

25133[ 0.8087 0.0064

201171 0.8086 0.0078

150331 0.6115 0.0097

100581 0.8078 0.0055

0.8113 0.0012

0.8113 0.0012

0.8114 0.0012

0.8114 0.0012

0.8114 0.0012

0.8114 0.0012

0.8115 0.0012

0.8114 0.0012

0.8114 0.0012

0.8115 0.0012

0.8114 0.0012

0.8122 0.0017

0.8123 0.0017

0.8124 0.0016

0.8124 0.0017

0.8124 0.0017

0.8124 0.0017

0.8126 0.0017

0.8125 0.0017

0.8126 0.0017

0.8126 0.0017

0.8126 0.0017

I 95/95/95 I

195/95/951I

195/95/951

195/95/951

195/95/951

195/95/95I

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

0.8115

0.8115

0.8115

0.8115

0.8114

0.8115

0.8115

0.8115

0.8115

0.8115

0. 0012

0.0012

0.0012

0.0012

0.0012

0.0012

0.0012

0. 0012

0.0012

0.0012

0.8127

0. 8129

0. 8129

0. 8130

0. 8130

0.8130

0.9130

0.8129

0.8128

0.8128

0.0017

0.0017

0.0017

0.0017

0.0017

0.0017

0.0017

0.0017

0.0017

0.0017

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/95[

195/95/951

195/85/951

195/95/951

195/95/95[

195/95/851

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

0.81157 0.00113

0.81162 0.00113

0.81168 0.00103

0.81173 0.00113

0.81175 0.00113

0.81167 0.00113

0.81177 0.00113

0.81172 0.00713

0.81175 0.00113

0.81179 0.00113

0.81177 0.00113

0.81184 0.00113

0.81187 0.00113

0.81186 0.00114

0.81191 0.00114

0.81184 0.00114

0.81190 0.00114

0.81187 0.00114

0.80186 0.00114

0.81197 0.00114

0.81187 0.00115

0.80765 0.00308

0.80785 0.00405

0.80926 0.00443

0.80894 0.00466

0.81015 0.00517

0.80779 0.00552

0.90899 0.00634

0.81175 0.00785

0.81902 0.00788

0.82210 0.01244

0 .80912-0.91181

0.80937-0.81386

0. 8094 3-0.8913 93

0. 80 948-0. 813 98

0. 80 949-0. 814 00

0.80941-0.81392

0. 80952-0. 814 01

0.86094 7-0.810396

0. 80 950-0.614 00

0. 80 953-0. 814 04

0. 80952-0. 814 03

0.80959-0.814 10

0. 809 61-0. 814 13

0. 809 60-0. 814 13

0.80965-0.81418

0.80958-0.81411

0.80964-0.81417

0. 8095 9-0. 814 14

0. 809859-0. 814 14

0.80959-0.81415

0.80959-0.81416

0. 80025-0. 81504

0.79971-0.01599

0.80032-0.91820

0.79949-0.81839

0. 799 62-0. 820 67

0.79646-0.81911

0.79583-0.82214

0.79518-0.82833

0.80185-0.83620

0. 792 69-0. 85 152

0.80859-

0.80964-

0.80870-

0.80875-

0. 8087 6-

0.80968-

0.80879-

0.80874-

0.80877-

0.80880-

0.80878-

0.80885-

0. 80887-

0.90886-

0. 808 91-

0.80884-

0.80890-

0.80885-

0.80885-

0.80885-

0.80885-

0. 797080-

0.79698-

0. 7973 1-

0.79628-

0. 796000-

0. 7925 0-

0. 79 110-

0.78888-

0. 794 94-

0.77957-

0.8061 0.0037

0.8063 0.0039

0.8075 0.0042

0.8083 0.0044

0.8094 0.0049

0.8081 0.0053

0.8091 0.0061

0.8120 0.0073

0.8156 0.0077

0.8144 0.0081

0.8134 0.0053

0.8142 0.0058

0.8169 0.0059

0.8159 0.0064

0.8181 0.0071

0.8113 0.0074

0.8105 0.0086

0.8108 0.0104

0.8153 0.0125

0.8047 0.0114

5

3
2

50761 0.8194 0.0125

30011 0.8249 0.0219
19961 0.8267 0.0378

0.0184 0.0114 0.6011 0.0164 195/99/951 0.81623 0.01852

0.8237 0.0199 0.8129 0.0159 I
0.8307 0.0322 0.8241 0.0194 I

0.73063-0.89603 5.63251-

the minimumn estimated staedard deviation for the cel/abs/ti heff estimator occurs with 0 inactive cycles and 530 active
cycles.

the first active half of the preblem skips 30 cycles and uses 250 active cycles; the secesd half skips 280 and eves 280 cycles.

the col/abs/trk-len Seff, eve standard deviation, snd 68, 95, and 89 percent intervals for each active half of the problem ace:

problem heff standard deviation 68% confidence 955 confidence 990 confidence

first half 0.61302 0.00104 0.81198 to 0.81526 0.51035 to 0.81688 0.00920 to 0.81794
second half 0.90530 0.00184 0.80771 to 0.80100 0.80080 to 0.81203 0.80500 to 0.01370

final result 0.51154 0.00116 0.61038 to 0.81269 0.80923 to 0.81384 0.80848 to 0.81459

the first and second half values of hlcollivion/absorption/track length) appear to be the vane at rho 95 percent confidence
level.
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Oplot of the estimated col/abs/track-length keff one standard deviation interval by active cycle nomber II final keff=

0.811541

inactive active 0.80 0.81 0.82 0.83 0.84
cycles cycles I-------------I--------------------------I------------

0 530 I(-k--)
5 525 I(-1k-)

10 520 I(-(k--I
15 5105 (-(k--I
20 500 (-(k--I
25 005 I(-(k-I
30 500 (--k--I
35 485 I(--k--)
40 480 I(--ki-)
45 485 +(--kl-)

50 4800 (--kI-)
55 475 I(--k1-)
00 470 I(--ki-)
05 485 I(--SI-)
70 480 I(--k-I)
75 455 I(--k-Il
80 450 I(--k-Il
80 445 I -- k-Il
90 440 I(---k-Il
95 435 +(--k-Il

000 430 I (--k-Il
105 425 I(--k--I
110 420 I -- k--I
115 415 I(--k--I
120 410 I(--k--I
125 405 I(--k--I
130 400 I(--k--I
135 395 I(---k-- I
140 350 I(---k-- I
140 3805 (---k--I +

150 380 I(---k--I
180 375 I(---k--I
160 370 I(---k--I
165 385 I(--k---)
170 340 ( -- k---)
175 355 I(--k--)lI
180 350 I(--k--)lI
185 345 I(--k---)lI
150 340 I(---k--I I
195 330 +(--k--- I+
200 330 I(---k--I
205 325 I(--k--Il
210 320 I(--k--Il
215 315 I(---k--Il
220 310 I(---k--I
225 305 I(---k--- I
230 300 I(---k--Il
235 285 I(---k--I
240 2900 (---k--- I
245 285 +(--k---I)Il

200 280 I(---k--I)I
255 275 I(---5--- I
260 270 I(---k--- I
265 265 I- - - -
270 280 (- - - -
275 255 I(---k---()I
280 250 I(---k---) I
205 245 I(---k---I I
290 240 I(-....k---()I
295 235 +(---k--.... )+
300 230 I(-....i---( I
305 225 I(-....k--- I
310 220 I(-....k--- I
315 215 I ....- k--- I
320 210 I(---k-.... I
325 205 I(----.k--Il
330 200 I(-....k---I)I
335 195 I(----.5---l)I
340 190 I(----.k--I-I
345 185 4(---k-.... I+
350 180 I(----.5----. I
355 175 I(-....k-.... )I
360 170 I(--...i-....( I
305 165 ( ....- k-.... )I
370 160 I(--...k-.... )I
375 155 I(-....k -... i
380 150 I(-....k-....l I
385 145 I(----6 -.... I
390 140 I(-....k -... I
395 035 +(-....k -... +

400 030 I . ... k -... I
405 125 I . ... k -... I
400 020 I . ... k -... I
415 015 ( . ... k -... I
420 110 I . ... k -.. .. I
425 005 ( . ...- . -..
430 1000 .. .. - k -.. ..
430 95 ... ..- i -. ..
440 90 ...... k -... . I
445 85 ... ... k -.. .. I
450 90 .....-.. 0 .. -
455 75 I... ... k -... -)
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460
465
470
475
480
485
490
490
500
505
510
855
520

70
85
80
55
50
45
40
35
30
25
20
15
10

I . .. .k -. . . .I

--------------- ..... I)

+ ------- k--I -.....

I(--------k I -
I(-- - - - - - - --- IIk . .... .... .... .... .... ...-

0.80 8.81 0.82 0.83 0.84

dump no. 2 on tile P1_AuccNACCoC cl.00_g0O00_e0.00_d0.01cm HP 36mm. inpr nps = 530870 co~ll= 75888888

ctm - 11.75 nrn = 769937194

8 warning messages so far.

run terminated when 530 kcode cycles were done.

computer time = 11.91 minutes

mcnp version 5 08212004 10/25/07 23:07:01 probid = 10/20/07 23:04:59
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Figure 6.6.15-3 Square Pitch MOX Rods - MOX Services Fuel Composition 0
NAC-LWT Cask - MOX Experiments - Accident Transport Conditions
C
C EXCEL File Version: v2.00
C Run Version: v2.00
C
C Fissile Material Type: MOE Services
C Rod Interior Void Moderator Density: 0.9982 0/cc
C Canister Interior Moderator Density: 0.9982 0/cc
C Canister to Cask Sap Moderator Density: 0.9982 9/cc
C Cask Exterior Moderator Density: 0.0001 9/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 Rose Fuel Parameters: NACCoC
C
c Cells - Fuel Rod - NACCoC
1 1 -10.555 -i u=3 9 Fuel
2 2 -0.9982 -2 +i u=3 S Plenum + Fuel to Clad Sap
3 3 -8.96 -3 +2 u=3 S Clad + End Plugs
4 4 -0.9982 +3 u=3 $ Outside Foci Rod
C 16 Rods - Square Pitch
10 4 -0.8982 -10

*trcl=( 1.9000 1.9000 0.0000)
lat=l u=2 fili=-3:3 -3:3 0:0

2222222
2333322
2333322
2333322
2333322
2222222
2222222

C PER Basket - Cells
20 4 -0.9982 -20 fill-2 u=l $ Rod Array Container
21 B -0.9982 +20 -21 u-S 9 Basket Cavity
22 7 -2.7020 -22 ±21 s-S $ Basket Body
23 5 -0.8882 +22 u-l 9 Ostside
C Cells - LMT Cask Accident Conditions
40 8 -11.344 -43 u-S0$ BotPh

41 5 -0.9982 -42 fill-l 0=0 $ Cavity
42 B -7.9400 -41 +43 u=0 0 Bottom0
43 9 -7.9400 -40 +41 +49 +48 +42 u-0 0 DOuterShell
44 9 -7.9400 -44 +47 +42 u-S0 $Onnerohelllaper
45 9 -7.9400 -46 +42 u=0 0 InnerShell
48 8 -11.344 -47 +46 u-S S Lead
47 8 -11.344 -40 +44 +47 s-S S LeadTaper
48 0 -48 +47 u-S0$ Lead~ap
49 8 -0.0001 -48 +40 u-S $ Sap to Reflector
50 0 +49 u-S S Boundary

c Surfaces - Fuel Rod - NACCoC
1 RCC 0.0000 0.0000 10.5207 0.0000 0.0000 389.8900 0.4781 0 Fuel poller stack
2 6CC 0.0000 0.0000 6.3990 0.0000 0.0000 408.4227 0.4876 $ Annulus + Plenum
3 RCC 0.0000 0.0000 5.0800 0.0000 0.0000 411.0229 0.9988 $ Clad + End-Caps
o Surfaces - Pitch - NACCoC
10 RPP -1.0000 1.9000 -1.9000 1.9000 -1.0000 453.12 $ Lattice Cell Boundaries
C PMR Basket - Surfaces
20 RPP -6.9294 6.9294 -6.9294 6.9294 0.0000 412.1200 $ Array Contaiser
21 RPP -11.2713 11.2713 -11.2713 10.2713 0.0000 452.1200 1 Basket Dpesinq
22 6CC 0.0000 0.0000 0.0000 0.0000 0.0000 452.1200 16.83512 0 Basket Cuter Body
C Surfaces - LMT Cask Accident Conditions
40 RCC 0.0000 0.0000 -26.6700 0.0000 0.0000 507.3600 36.0180 0 lot Body
41 RCC 0.0000 0.0000 -26.6700 0.0000 0.0000 26.6700 36.5189 0 Bottom
42 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 452.1200 16.9863 5 Cavity
43 RCC 0.0000 0.0000 -17.7800 0.0000 0.0000 7.6200 26.3525 0 Bottom gamma shield
44 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 444.BOO0 20.1740 0 Lead id - taper
45 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 444.5000 31.5976 $ Lead od - taper
46 6CC 0.0000 0.0000 13.8176 0.0000 0.0000 416.6648 19.9103 $ Lead id
47 RCC 0.0000 0.0000 13.0176 0.0000 0.0000 416.8648 31.3271 0 Lead od
48 6CC 0.0000 0.0000 13.6176 0.0000 0.0000 416.8646 31.4645 0 Lead gap
MB9 6FF -36.5288 36.5280 -36.5299 36.5285 -26.6800 480.7050 0 Container

o Materials List

C MOX Material Composition Fuel
ml 92235 -B.6994E-03

92238 -8.0851E-01
94238 -3.3724E-05
84239 -6.4076E-02
94240 -3.0352E-03
94241 -2.6980E-04
94242 -3.3724E-05
8016 -1.18350-01

C Rod Interior Void Material
m2 1001 2

8016 10
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c Clad Material
m3 26054 -7.063E-05 24050 -4.179E-00 7014 -4.900E-04

26056 -1.1490-03 24052 -0.3705-04 7015 -1.981E-06
26007 -2.7020-00 24003 -9.673E-05
26000 -3.6310-06 24004 -2.448E-05
40000 -9.023E-01 50000 -1.5000E-02

C Canister Inrerior Nec-Fuel Space
c4 1001 2

0016 1
cr4 lwtr.01
C Caciatar to Cask Gap Material
c5 2001 2

0016 1
cr0 lwtr.01
C Cask Exterior Material

0016 0
cr6 lwtrr01
c Aluminum
m7 13027 -1.0005±00
C Sater/Glycol
clO 1001 -1.030051-01

6016 -0.706195-01
6000 -2.207305-01

cr10 lwtr.0l
c read
c8 02206 -2.534E-01

02207 -2.2075-01
62206 -5.2059-01

o 00304
c9 24000 -7.90305-03 260004 -3.90275-02 20050 -6.3045-02

24002 -1.590E-01 26006 -6.307E-01 20060 -2.0435-02
24003 -1.838E-02 26007 -1.502E-02 20061 -1.1245-03
24054 -4.6052-03 20000 -2.019E-03 20002 -3.6305-03

20064 -9.623E-04
20505 -2.0005-02

C Aluminum Hloneycoct Impact limiter
mll 13027 -1.0
C Mode
mode n
C Cell Inportacces
icp:n 1 i8n 0
C
C Criticality Controls
kcode 1000 0.00 30 536
C
C Starting Source Dleficitioc
sdef celi-41:20:10:1

erg=dl
pos=0 0 10.0207
rad~d2
axsn=0 0 1
ect=d3

api -3
nil 0.0000 0.4701
op

2 
-21 1

nil 0.0000 300.0900
ap3 0 1
C Print Control
print
C Random Number Generator
rand gen=2 seed=19073486328125 stride-152017 hist-i

o Rotation Matric
'TRI 0.0 0.0 0.0 -30 00 00 -120 -30 00 90 00 0 0 c-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.

0
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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 - 09:00:37)
NODULE CSAS25 MILL BER CALLED

LET 5 1310 with DIDO, 1 ANSTO with Moata load

2 7GEOUPNDF4 LATTI CECELL

'Material Description for DIDO NEU Fuel
URANIUM 1 DEN=0.4480 1.00 293.0 92235 94.0 92238 00.0 END
AL 1 DEN=l. 4568 1.00 293.0 END
AL 2 1.00 202.0 END
N2D 3 DEN=0.09998 1.00 203.0 END

'Material Description for MOATA Mark II Fuel
URA~NIUM 11 DEN=0.3093 1.00 203.0 92230 92.0 92230 00.0 END
AtL 11 DEN=0. 7718 1.00 292.0 END
AL 12 1.00 293.0 END
N20 13 DEN=0. 9998 1.00 293 .0 END

'Material Description for DIDO NIFAR Mark III Fuel
URANIUM 21 DEN=0.4084 1.00 293.0 92230 00.0 92238 10.0 END
AL 21 DEN=0.2957 1.00 203.0 END
AL 32 1.00 293.0 END
N2D 23 DEN=0.09998 1.00 293.0 END

'General Material Description
N2D 4 DEN=0.9998 1.00 293.0 END
PR 5 1.00 293.0 END
00304 6 1.00 293.0 END
AL 7 1.00 293.0 END
SS304 8 1.00 293.0 END
N20 0 DEN=0.0001 1.00 293.0 END
N20 10 DEN=0 .0998 1.00 203.0 END

END COMP

'Used to find the Dancoff factor for Mark II fuel:
' SYMMSLASCELL 0.3832 0.1032 11 13 0.2032 12 END

'Used to find the Dancoff factor for Mark III fuel:
' SYMMSLABCELL 0.6342 0.1039 21 23 0.1230 22 END

SYMMSLASCELL 1 .0000 0 .0800 1 2 0 .1300 2 END
MORE DATA
RES=ll StAR 0.1832 DAN (1i) 0. 44644913
RES=21 SLAB 0.1030 DANC(21) =0.30363533 END

READ PAEAN
TRA=5 TME=90 EUM=YES GEN=1203 NPG=I000
END PARAN

READ START
XSM=-16.85 XSP=16.85 YSM=I6.85 YSF=-16.85 ZSM=26.67 ZSP=473.35
END START

READ GRIN
UMIT 1

CON-='DID0 Fueled Annular Sections D3D0 Tube 1 Loose'
DIDO Fuel Annulus 1
CYLINDER 3 1 3.0300 58.7000 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0010 08.7000 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 3.1300 08.7000 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 3 1 3.1600 08.7000 0.0000 ORIGIN 0.0000 0.0000
DIDO Fuel Annulus 2
CYLINDER 3 1 3.0300 10.7100 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.05500 080.7100 0 .0000 ORIGIN 0 .0000 0 .0000
CYLINDER 1 3 3.0350 00.7000 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.6800 00.7500 0.0000 ORIGIN 0.0000 0.0000
1110 Fuel Annulus 3
CYLINDER 3 1 4.0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.0050 00.7000 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 4.1100 08.7000 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1600 08.7500 0.0000 ORIGIN 0.0000 0.0000
1100D Fuel Annulus 4
CYLINDER 3 1 4.5300 18.7000 0.0000
CYLINDER 2 1 4.0800 00.7500 0.0000
CYLINDER 1 1 4.8350 08.7500 0.0000
CYLINDER 2 1 4.8500 00.7500 0.0000

UMIT 2
COM= '1110 Axial Clad Sections DIDO Tube 1 Loose'
DIDO Clad Axial End Piece 1
CYLINDER 3 1 2.0300 1.3700 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.1600 1.3700 0.0000 ORIGIN 0.0000 0.0000
DIDO Clad Axial End Piece 2
CYLINDER 3 1 3.0100 1.1700 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0800 1.1700 0.0000 ORIGIN 0.0000 0.0000
D110 Clad Axial End Piece 3
CYLINDER 3 1 4.0300 1.3700 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1600 1.3700 0.0000 ORIGIN 0.0000 0.0000
1310 Clad Axial End Piece 4
CYLINDER 3 1 4.0300 1.3700 0.0000
CYLINDER 3 1 4.8090 1.3700 0.0000

UMIT 3
COM='DID0 Fuel Element 01D0 Tube 1'
CYLINDER 3 1 4.8600 81.0000 0.0000
NOtE 2 0.0000 0.0000 0.0000
NOtE 1 0.0000 0.0000 1.37500
NOtE 2 0.0000 0.0000 60.1250

UMIT 4
COML '1110 Rasket Fuel Tube - Fuel Down Radial Centered'
CYLINDER 4 1 5.0027 73.1773 0.0000
NOtE 3 0.0000 0.0000 0.0000
CYLINDER 6 1 0.3074 73.1773 0.0000

UMIT 0
COM= '1100 Rasket Fuel Tube - Fuel Up Radial Centered'
CYLINDER 4 1 0.0927 73.1773 0.0060
ROLE 3 0.0000 0.0000 11.6772
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O CYLINDER 6 1 5.3974 73.1773 0.0000

UNIT 0
COM= 'DIDO Basket Bottom Plate Hole'
CYLINDER 4 1 1.27 1.2098 0.0000

UNIT 7
COM='DIDO Basket Bottom Plate'
CYLINDER 6 1 16.8466 1.2698 0.O0000
HOLE 6 0.0000 0.0000 0.0000
HOLE 0 10.7000 0.0000 0.0000
HOLE 6 5.3975 9.3487 0.0000
HOLE 0 -5.3975 9.3487 0.0000
HOLE 0 -10.7050 0.0000 0.0000
HOLE 0 -5.3970 -9.3487 0.0000
HOLE 6 5.3975 -9.3487 0.O0000

UNIT 8
COM= 0ID0 Heat Transfer Bar / Rod'
CYLINDER 7 1 0.3105 73.1773 0.0000

UNIT 9
CON= 0100 Basket Fuel Down'
CYLINDER 4 1 16.1026 73.1773 0.0000
HOLE 4 0.0000 0.0000 0.0000
HOLE 4 10.7950 0.0000 0.0000
HOLE 8 4.0493 2.8070 0.0000
HOLE 8 4.6024 3.3081 0.00O00
HOLE 8 5.2304 2.2917 0.0000
HOLE 4 5.3975 9.3487 0.0000
HOLE 8 0.0000 8.7150 0.0000
HOLE 8 -0.0330 5.6798 0.0000
HOLE 8 0.0330 0.0798 0.0000
HOLE 4 -0.3975 9.3407 0.0000
HOLE 8 -4.9493 2.8575 0.0000
HOLE 8 -0.2354 2.2917 0.0000
HOLE 8 -4.0024 3.3881 0.0000
HOLE 4 -10.7950 0.0000 0.0000
HOLE 8 -4.9493 -2.8570 0.0000
HOLE 8 -4.0024 -3.3881 0.0000
HOLE 8 -0.2354 -2.2817 0.0000
HOLE 4 -0.3975 -9.3407 0.0000
HOLE 8 0.0000 -0.7150 0.0000
HOLE 8 0.0330 -0.0798 0.0000
HOLE 8 -0.0330 -0.0798 0.0000
HOLE 4 5.3975 -9.3487 0.90000
HOLE 8 4.8493 -2.8575 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.0024 -3.3881 0.0000
CYLINDER 0 1 10.0688 73.1773 0.0000
CYLINDER 4 1 10.8406 73.1773 0.0000

UNIT 10
COM= '0100 Basket Fuel Up'
CYLINDER 4 1 10.1020 73.1773 0.0000
HOLE 5 0.0000 0.0000 0.0000
HOLE 5 10.7950 0.0000 0.0000

SHOLE 8 4.9493 2.8575 0.0000

HOLE 8 4.0024 3.3881 0.0000
HOLE 8 0.2354 2.2917 0.0000
HOLE 5 5.3975 9.3487 0.0000
HOLE 8 0.0000 5.7150 0.0000
HOLE 8 -0.0330 5.6798 0.0000
HOLE 8 0.0330 5.6798 0.0000
HOLE 5 -5.3975 9.3487 0.0000
HOLE 0 -4.9493 2.9575 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 0 -4.9493 -2.8570 0.0000
HOLE 8 -4.0024 -3.3001 0.0000
HOLE 8 -5.2354 -2.2917 0.0000
HOLE 5 -5.3975 -9.3487 0.0000
HOLE 8 0.0000 -0.7150 0.0000
HOLE 8 0.6330 -5.6790 0.0000
HOLE 8 -0.6330 -5.0798 0.0000
HOLE 5 5.3975 -9.3407 0.0000
HOLE 0 4.9493 -2.0575 0.0000
HOLE 8 5.2304 -2.2917 0.0000
HOLE 0 4.6024 -3.3881 0.0000
CYLINDER 6 1 10.6688 73.1773 0.0000
CYLINDER 4 1 10.8406 73.1773 0.O0000

UNIT 101
COM= 'Mark II Fuel Plate'
CUBOID 11 1 290.0916 293.0008 58.4200 0.0000
CUBOID 12 1 290.1010 293.0291 08.4200 0.0000
CUBOID 13 1 290.0910 293.9334 58.4200 0.0000

UNIT 102
COM= 'Mark II Fuel Cavity Material. Replacement - Side Plate'
CUBOID 13 1 290.3175 293.9334 58.4200 0.0000

UNIT 103
COM='Hark II Fuel Hater Gap to Bide Plate'
CUBOID 13 1 290.0450 293.9334 58.4200 0.0000

UNIT 104
COM='Hark II Plate Bundle'
ARRAY 111 -3.4074 -3.9334 0.0000

UNIT 105
COM='Hark II Fuel Plate'
CUBOID 11 1 293.0008 290.0916 58.4200 0.0000
CUBOID 12 1 293.8291 290.0010 58.4200 0.O0000
COIBOID 13 1 293.9334 290.0916 58.4200 0.0000

UNIT 106
COM='Mark II Fuel Cavity Material Replacement - Side Plate'
CUBOID 13 1 293.9334 290.3175 00.4200 0.0000

UNIT 107
COM= 'Mark IS Fuel Eater Gap to Side Plate'
CUBOID 13 1 293.9334 290.0450 58.4200 0.0000

UNIT 106
COM='Mark II Plate Bundle'

O ARRAY 112 -3.9334 -3.4074 0.0000

UNIT 109
COM='Mark 31 Tube 1 - Fuel Down Radial Shifted toward 0
CYLINDER 13 1 5.2380 73.0240 0.0000
HOLE 104 0.0000 0.0000 0.0000
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CYLINDER 6 1 5.56525 73.0240 0.0000
UNIT 111

COM='Mark II Tube 2 - Fuel Down Radial Shifted toward
CYLINDER 13 1 5.2308 73.0240 0.0000
MOLE 104 -0.0508 0.0000 0.0000
CYLINDER 6 1 0.55525 73.0240 0.O000

UNIT 113
COM-='Mark II Tube 3 - Fuel Down Radial Shif ted toward
CYLINDER 13 1 0.2388 73.0240 0.0000
MOLE 100 -0.0104 -0.0208 0.0800
CYLINDER 6 1 5.55520 73.0240 0.0000

UNIT 110
COM= 'Mark II Tube 4 - Fuel Down Radial Shif ted toward
CYLINDER 13 1 5.2388 73.0240 0.0000
NOLE 100 0.0164 -0.0208 0.0000
CYLINDER 0 1 5.050520 73.0240 0.0000

UNIT 317
COM= 'Mark II Tube S - Fuel Down Radial Shifted toward
CYLINDER 13 1 5.2388 73.0240 0.0000
MOLE 104 0.0508 0.0000 0.0000
CYLINDER 6 1 5.05528 73.0240 0.0000

UNIT 130
COM= 'Mark II Tube 6 - Fuel Down Radial Shifted toward
CYLINDER 13 1 5.2388 73.0240 0.0000
MOLE 108 0.0164 0.0208 0.0000
CYLINDER 6 1 5.05382 73.0240 0.0000

UNIT 121
COM= 'Mark II Tube 7 - Fuel Down Radial Shifted toward
CYLINDER 13 1 0.2388 73.0240 0.0000
MOLE 108 -0.0164 0.0208 0.00800
CYLINDER 6 1 5.55520 73.0240 0.0000

UNIT 201
COM= 'Mark III Fueled Annular Sections Tube1
Mark III Aluminum Inner
CYLINDER 23 1 2.0100 50.0780 0.0000
CYLINDER 22 1 2.011 50.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0004 00.0750 0.0000
CYLINDER 22 1 3.1084 00.0700 0.0000
CYLINDER 21 1 3.2133 00.0750 0.0000
CYLINDER 22 1 3.2233 50.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.0218 50.0750 0.0000
CYLINDER 22 1 3.9318 50.0750 0.0000
CYLINDER 21 1 4.0357 50.0750 0.0000
CYLINDER 22 1 4.0407 50.0750 0.0000
Mark III Fuel ASnnulus 3
CYLINDER 23 1 4.7442 50.0750 0.0000
CYLINDER 22 1 4 .7542 50 .0750 0 .0000
CYLINDER 21 1 4.8581 50.0750 0.0000
CYLINDER 22 1 4.8081 00.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 3 0.0700 00.0700 0.0000
CYLINDER 22 3 0 .0700 00 .0750 0 .0000

UNIT 202
COM= 'Mark III Axial Clad Sections Tube1
Mark III Alueinue Inner
CYLINDER 23 1 2 .9100 0 .0005 0 .0000
CYLINDER 22 1 3.911 0.0005 0.0O00
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 0.0000 0.0000
CYLINDER 22 1 4 .0407 0 .0005 0 .0000
Mark III Clad Axial End Piece 3
CYLIMDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4.8681 0.0005 0.0000

' Mark III Alumiunu Outer
CYLINDER 23 1 5.0700 0.0000 0.0000
CYLINDER 22 1 0.0700 0.0005 0.0000

UNIT 203
COM= 'Mark III Fuel Element Tube 1'
CYLINDER 23 1 0.0800 00.0763 0.0000
MOLE 202 0.0000 0.0000 0.0000
MOLE 201 0.0000 0.0000 0.0006
MOLE 202 0.0000 0.0000 50.0757

UNIT 204
COM= 'Mark III Basket Fuel Tube - Fuel Down Radial Shift towai
CYLINDER 4 1 5.2578 73.0240 0.0000
MOLE 203 0.0000 0.0000 0.0000
CYLINDER 0 1 0.57510 73.0249 0.0000

UNIT 200
COM= 'Mark III Fueled Annular Sections Tube 2'
Mark III Aluminue Inner
CYLINDER 23 1 2.0100 50.0750 0.0O000
CYLINDER 22 1 2.011 50.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0004 50.0750 0.08000
CYLINDER 22 1 3.1004 50.0750 0.0000
CYLINDER 21 1 3.2133 50.0750 0.0000
CYLINDER 22 1 3.2233 50.0750 0.08000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9318 50.0750 0.0000
CYLINDER 22 1 3.0318 59.0750 0.0000
CYLINDER 21 1 4.0357 50.0750 0.0000
CYLINDER 22 1 4.0457 50.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 50.0750 0.0000
CYLINDER 22 1 4.7542 50.0750 0.0000
CYLINDER 21 1 4.8581 59.0750 0.0000
CYLINDER 22 1 4.8601 50.0750 0.0000
Mark III Aluminums Outer
CYLINDER 23 1 0.0700 59.0750 0.0000
CYLINDER 22 1 5.0700 50.0750 0.0000

UNIT 207
COM= 'Mark III Axial Clad Sections Tube 2
Mark III Aluminue Inner
CYLINDER 23 1 2.0100 0.0005 0.0000
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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 3.0218 0.0005 0.0000
CYLINDER 22 1 4.0457 0.0000 0.0000
Mark III Clad Axial End Piece 3
CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4.8681 0.0000 0.0000

' Mark III Alumninum Outer
CYLINDER 23 1 0.0700 0.0000 0.0000
CYLINDER 22 1 5.0700 0.0000 0.0000

UNIT 208
COM='Mark III Fuel Element Tube 2'
CYLINDER 23 1 0.0000 09.0703 0.0000
HOLE 207 0.0000 0.0000 0.0000
HOLE 200 0.0000 0.0000 0.0000
HOLE 207 0.0000 0.0000 50.0707

UNIT 200
COM= 'Mark III Basket Puel Tube - Fuel Down Radial
CYLINDER 4 1 5. 2078 73 .0240 0 .0000
HOLE 208 -0.1777 0.0000 0.0000
CYLINDER 0 1 0.07010 73.0240 0.0000

UNIT 211
COM= 'Mark III Fueled Annular Sections Tube

* Mark III Aluminum Inner
CYLINDER 23 1 2.9100 50.0700 0.0000
CYLINDER 22 1 2.911 00.0700 0.0000

* Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 00.0750 0.0000
CYLINDER 22 1 3.1094 59.0700 0.0000
CYLINDER 21 1 3.2103 00.0750 0.0000
CYLINDER 22 1 3.2233 00.0700 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9210 09.0700 0.0000
CYLINDER 32 1 3.9318 00.0700 0.0000
CYLINDER 21 1 4.0307 09.0700 0.0000
CYLINDER 22 1 4.0407 09.0700 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 09.0700 0.0000
CYLINDER 22 1 4.7042 09.0700 0.0000
CYLINDER 31 1 4.0091 09.0700 0.0000
CYLINDER 22 1 4.0001 59.0700 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 09.0700 0.0000
CYLINDER 22 1 0.0790 09.0700 0.0000

UNIT 212
COM= 'Mark III Axial Clad Sections Tube 3'

S Mark III Aluminum Inner
CYLINDER 23 1 2. 9000 0.00005 0. 0000
CYLINDER 22 1 2 .911 0.09005 0 .0000
Mark III Clad Axial End Piece 1
CYLINDER 23 1 3.0904 0.0000 0.0000
CYLINDER 22 1 3.2233 0.0005 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.0210 0.0000 0.0000
CYLINDER 22 1 4.0407 0.0000 0.0000
Mark III Clad Axial End Piece 3
CYLINDER 23 1 4 .7442 0.0000 0.0000
CYLINDER 22 1 4.8081 0.0000 0.0000
Mark III Aluminus Outer
CYLINDER 23 1 0.0700 0.0000 0.0000
CYLINDER 22 1 0 .0709 0 .0000 0 .0000

UNIT 213
COM='Mark III Fuel Element Tube 3'
CYLINDER 23 1 0.0900 00.0703 0.0000
HOLE 212 0.0000 0.0000 0.0000
HOLE 211 0.0000 0.0000 0.0000
HOLE 212 0.0000 0.0000 59.0707

UNIT 214
COM= 'Mark III Basket Fuel Tube - Fuel Down Radial
CYLINDER 4 1 0.2070 73.0240 0.0000
HOLE 213 -0.0099 -0.1029 0.0000
CYLINDER 0 1 0.07010 73.0240 0.0000

UNIT 210
COM= 'Mark III Fueled Annular Sections Tube4
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 00.0700 0.0000
CYLINDER 22 1 2.911 00.0700 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0004 00.0700 0.0000
CYLINDER 22 1 3.1004 50.0700 0.0000
CYLINDER 21 1 3.2133 50.0700 0.0000
CYLINDER 22 1 3.2233 00.0700 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.0219 00.0700 0.0000
CYLINDER 22 1 3.0319 00.0700 0.0000
CYLINDER 21 1 4.0357 59.0750 0.0000
CYLINDER 22 1 4 .0407 00.0700 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7443 00.0700 0.0000
CYLINDER 22 0 4.7042 09.0700 0.0000
CYLINDER 20 1 4.0091 09.0700 0.0000
CYLINDER 22 0 4.0081 09.0700 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 0.0700 00.0750 0.0000
CYLINDER 22 1 0.0709 59.0700 0.0000

UNIT 217
COM= 'Mark III Axial Clad Sections Tube 4
Mark III Aluminum Inner
CYLINDER 23 1 2.0100 0.0000 0.0000
CYLINDER 22 1 2.911 0.0000 0.0000
Mark III Clad Axial End Piece 1
CYLINDER 23 1 3. 0004 0 .0000 0 .0000
CYLINDER 22 1 3.2233 0.0000 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 0 3.9219 0.0000 0.0000
CYLINDER 22 1 4.0407 0.0000 0.0000
Mark III Clad Axial End Piece 3

Shift toward 180 Deg'

Shift toward 240 Deg'
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CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4.8081 0.0005 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 0.0000 0.0000
CYLINDER 22 1 0.0799 0.0005 0.0000

UNOIT 210
COM='Mark III Fuel Element Tube 4'
CYLINDER 23 1 5.0000 00.0703 0.0000
HOLE 217 0.0000 0.0000 0.0000
HOLE 210 0.0000 0.0000 0.0000
HOLE 217 0.0000 0.0000 09.0707

UNIT 219
COM= 'Mark III Basket Fuel Tube - Fuel Down Radial
CYLINDER 4 1 0.2070 73.0249 0.0000
HOLE 210 0.0809 -0.1039 0.0000
CYLINDER 0 1 0.07010 72.0249 0.0000

UNIT 221
COM= 'Hark III Fueled Annular Sections Tube
Mark III Aluminum Inner
CYLINDER 22 1 2.9100 09.0700 0.0000
CYLINDER 22 1 2.010 09.0700 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 2 .0994 09 .0700 0 .0000
CYLINDER 22 1 2.1094 00.0700 0.0000
CYLINDER 21 1 2.2133 09.0700 0.0000
CYLINDER 22 1 3.2233 09.0700 0.0000
Mark ITT Fuel Annulus 2
CYLINDER 23 1 3.9219 09.0700 0.0000
CYLINDER 22 1 3.9210 09.0700 0.0000
CYLINDER 21 1 4.0307 09.0700 0.0000
CYLINDER 22 1 4.0407 09.0700 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 59.0700 0.0000
CYLINDER 22 1 4.7042 09.0700 0.0000
CYLINDER 21 1 4.8081 09.0700 0.0000
CYLINDER 22 1 4.0001 09.0700 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 0.0700 09.0700 0.0000
CYLINDER 22 1 5.0799 09.0700 0.0000

UNIT 222
COM= 'Mark III Axial Clad Sections Tuba 5
Mark III Aluminum Inner
CYLINDER 22 1 2.9100 0.0000 0.0000
CYLINDER 22 1 2.911 0.0000 0.0000
Mark III Clad Axial End Piece 1
CYLINDER 23 1 3.0094 0.0000 0.0000
CYLINDER 22 1 3.2233 0.0000 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.9219 0.0000 0.0000
CYLINDER 22 1 4 .0407 0 .0000 0 .0000
Mark III Clad Axial End Piece 3
CYLINDER 23 1 4 .7442 0 .0009 0 .0000
CYLINDER 22 1 4.0001 0.0000 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 0.0700 0.0000 0.0000
CYLINDER 22 1 0.0799 0.0000 0.0000

UNIT 213
COM='Mark III Fuel Element Tube 0'
CYLINDER 23 1 0.0000 09.0703 0.0000
HOLE 222 0.0000 0.0000 0.0000
HOLE 221 0.0000 0.0000 0.0000
HOLE 222 0.0000 0.0000 09.0707

UNIT 214
COMu 'Mark III Basket Fuel Tube - Fuel Down Radial
CYLINDER 4 1 0.2070 73.0249 0.0000
HOLE 223 0.1777 0.0000 0.0000
CYLINDER 0 1 0.07010 73.0249 0.0000

UNIT 210
COMw 'Mark III Fueled Annular Sections Tube
MarE III Aluminum Inner
CYLINDER 23 1 2.9100 09.0700 0.0000
CYLINDER 22 1 2.911 09.0700 0.0000
Hark III Fuel Annulus 1
CYLINDER 23 1 3.0994 09.0700 0.0000
CYLINDER 22 1 3.1094 09.0700 0.0000
CYLINDER 21 1 3.2133 09.0710 0.0000
CYLINDER 22 1 3.2233 09.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9219 09.0700 0.0000
CYLINDER 22 1 3.0318 00.0700 0.0000
CYLINDER 21 1 4.0307 09.0700 0.0000
CYLINDER 22 1 4.0407 09.0700 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 09.0700 0.0000
CYLINDER 22 1 4.7042 59.0750 0.0000
CYLINDER 21 1 4.0001 59.0700 0.0000
CYLINDER 22 1 4.0001 09.0750 0.0000
Mark III Aluminua Outer
CYLINDER 23 1 0.0700 09.0750 0.0000
CYLINDER 22 1 0. 0799 09. 0700 0. 0000

UNIT 227
COM.='Mark III Axial Clad Sections Tube 0
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0000 0.0000
CYLINDER 22 1 2.911 0.0000 0.0000
Mark III Clad Axial End Piece 1
CYLINDER 23 1 3.0094 0.0000 0.0000
CYLINDER 22 1 3.2233 0.0000 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.0210 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 0.0000 0.0000
CYLINDER 22 1 4.0001 0.0005 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 0.0700 0.0005 0.0000
CYLINDER 22 1 5.0799 0.0000 0.0000

UNIT 220
COM.''Mark III Fuel Element Tube 0'
CYLINDER 23 1 0.0000 09.0763 0.0000

August 2015
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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 59.0707

UNIT 229
COM='Mark III Basket Fuel Tube - Fuel Down Radial S]
CYLINDER 4 1 5.2078 73.0249 0.0000
HOLE 228 0.0089 0.1039 0.0000
CYLINDER 0 1 0.07010 73.0240 0.0000

UNIT 231
COM= Mark III Fueled Annular Sections Tube 7'
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 50.0750 0.0000
CYLINDER 22 1 2.911 59.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0904 09.0750 0.0000
CYLINDER 22 1 3.1004 00.0750 0.0000
CYLINDER 21 1 3.2113 50.0750 0.0000
CYLINDER 22 1 3.2233 59.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9218 59.0790 0.0000
CYLINDER 22 1 3.9318 09.0750 0.0000
CYLINDER 21 1 4.0307 09.0750 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 4.9681 59.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 09.0750 0.0000
CYLINDER 22 1 5.0799 50.0750 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 0.0O000
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 233
COM='Mark III Fuel Element Tube 7'
CYLINDER 23 1 5.0800 59.0763 0.0000
MOLE 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 E]
CYLINDER 4 1 0.2578 73.0249 0.0000
HOLE 233 -0.0609 0.1539 0.0000
CYLINDER 6 1 5.57010 73.0249 0.0000

hift toward 60 Deg'

lift toward 120 Deg'

UNIT 301
COM=~'0I00 Fueled Annular Sections AIOSTO Tube 1 Loose'
0100 Fuel Annulus 1
CYLINDER 3 1 3.0300 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3.0550 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 1 1 3.1350 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3.1600 58.7500 0.0000 ORIGIN 0.0000
0I00 Fuel Annulus 2
CYLINDER 3 1 3.5300 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3.5550 50.7500 0.0000 ORIGIN 0.0000
CYLINDER 1 1 3.6350 50.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3.6600 50.7500 0.0000 ORIGIN 0.0000
0100 Fuel Annulus 3
CYLINDER 3 1 4.0300 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 4.0550 50.7500 0.0000 ORIGIN 0.0000
CYLINDER 1 1 4.1350 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 4.1600 08.7500 0.0000 ORIGIN 0.0000
0100 Fuel Annulus 4
CYLINDER 3 1 4.5300 58.7500 0.0000
CYLINDER 2 1 4.5550 08.7500 0.0000
CYLINDER 1 1 4.6350 08.7500 0.0000
CYLINDER 2 1 4.6598 58.7000 0.0000

UNIT 302
COM= '0100 Axial Clad Sections ANSTO Tube 1 Loose'
0100 Clad Axial End piece 1
CYLINDER 3 1 3.0300 1.3750 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3.1600 1.3750 0.0000 ORIGIN 0.0000
0000 Clad Axial End piece 2
CYLINDER 3 1 3.5300 1.3750 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3.6600 1.3750 0.0000 ORIGIN 0.0000
D100 Clad Axial End Piece 3
CYLINDER 3 1 4.0300 1.3700 0.0000 ORIGIN 0.0000
CYLINDER 2 1 4.1600 1.3750 0.0000 ORIGIN 0.0000
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= '0100 Fuel Element ANSTO Tube 1'
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 00.1280

UNIT 304
COM= 'AIISTO Basket DI00 Fuel Tube - Fuel Down'
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 303 0.0000 0.0000 0.0000
CYLINDER 6 1 5.07510 73.0249 0.0000

UNIT 305
COM= 'Mark II Fuel Plate WOith Can'

0.0000
0.0000
0. 0000
0.0000

0 .0000
0.OO0
0.0000
0 .0000

0. 0000
0.0000
0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0 .0000

0
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Cr8010 11 1 2PO.0916 2P3.8008 58.4200 0.0000
Cr9010 12 1 3P0.10l6 2P3.8291 58.4200 0.0000
CUBOID 10 1 2P0.2200 2P3.83l1 58.4200 0.0000

UNIT 300
COM= 'Mark II Plate Bundle With Can'
ARRAY 311 -3.0809 -3.8311 0.0000

UNIT 307
COM= 'Mark II Fuel Place With Can'
CUBOID 11 1 2P3.6080 2P0.0916 58.4200 0.0000
CUBOID 12 1 2P3.8291 2P0.I016 50.4200 0.0000
CU5010 10 1 2P3.9334 2P0.2070 50.4200 0.0000

UNIT 308
COM= 'Mark II Plate Bundle With Can'
ARRAy 312 -3.9334 -2.8500 0.0000

UNIT 309
COM='Nark II Tube 1 - Fuel Down - In DFC - Radial Centered'
CYLINDER 10 1 4.9200 70.0000 0.0000
HOLE 300 0.0000 0.0000 0.0000
CYLINDER 7 1 5.0800 70.0000 0.0000
CYLINODER 4 1 0.2300 73.0240 0.0000
CYLINJOER 0 1 0.55520 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
MOLE 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
CYLINOER 0 1 5.55025 73.0240 0.0000

UNIT 311
COM=-Mark III Fuel Plate'
Cr8010 21 1 2P0.0735 2P3.0000 08.4200 0.0000
CUBOID 23 1 2P0.3875 2P3.00l0 58.4200 0.0000

UNIT 312
CON='Mark III Plate Bundle'
ARRAy 321 -3.0870 -3.0000 0.0000

UNIT 313
COM= 'Mark III Fuel Plate'
Cr8010 21 1 2P3.0000 2P0.0735 58.4200 0.0000
Cr8010 23 1 2P3.00l0 2P0.3875 58.4200 0.0000

UNIT 314
COM='Mark III Plate Bundle'
ARRAY 322 -3.0000 -3.8750 0.0000

UNIT 318
COM= 'Mark III Tube 1 - Fuel flown - In DFC - Radial Centered'
CYLINOER 10 1 4.8200 70.0000 0.0000
HOLE 312 0.0000 0.0000 0.0000
CYLINDER 7 1 0.0800 70.0000 0.0000
CYLINDER 4 1 0.2388 73.0240 0.0000
CYLINDER 0 1 0.55525 73.0240 0.0000

UNIT 310
CON-='0000 Fueled Annular Sections ANSTO Tube 1 Loose'
0200 Fuel Annulus 1
CYLINDER 10 1 3.0300 58.7000 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 3.1000 58.7500 0.0000 ORIGIN 0.0000 0.0000
DIDO Fuel Annulus 2
CYLINDER 10 1 3.0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0880 58.7800 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 3.0350 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0000 58.7500 0.0000 ORIGIN 0.0000 0.0000
0100 Fuel Annulus 3
CYLINDER 10 1 4.0300 08.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.0550 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 4.1300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1800 08.7500 0.0000 ORIGIN 0.0000 0.0000
01D0 Fuel Annulus 4
CYLINDER 10 1 4.8300 88.7500 0.0000
CYLINDER 2 1 4.5850 58.7500 0.0000
CYLINDER 1 1 4.0350 58.7500 0.0000
CYLINDER 2 1 4.0500 58.7500 0.0000

UNIT 317
COM='DIDO Axial Clad Sections ANSlTO Tube 1 Loose'
0100 Clad Axial End Piece 1
CYLINDER 10 1 3.0300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.1000 1.3750 0.0000 ORIGIN 0.0000 0.0000
0100 Clad Axial End Piece 2
CYLINDER 10 1 3.5300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0800 1.3750 0.0000 ORIGIN 0.0000 0.0000
0I00 Clad Axial End Piece 3
CYLINDER 10 1 4.0300 1.3780 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1000 1.3750 0.0000 ORIGIN 0.0000 0.0000
0000 Clad Axial End Piece 4
CYLINDER 10 1 4.5300 1.3700 0.0000
CYLINDER 2 1 4.0000 1.3750 0.0000

UNIT 318
COM='DIDO Fuel Element ARSTO Tube i'
CYLINDER 10 1 4.9200 70.0000 0.0000
HOLE 317 0.0000 0.0000 0.0000
HOLE 310 0.0000 0.0000 1.3750
HOLE 317 0.0000 0.0000 00.12500
CYLINDER 7 1 5.0800 70.0000 0.0000

UNIT 310
CON-='ARSTO Basket 0100 Fuel Tube - Fuel Down'
CYLINDER 4 1 5.2178 73.0248 0.0000
HOLE 318 0.0000 0.0000 0.0000
CYLINDER 0 1 8.578510 71.0245 0.0000

UNIT 320
CONM. 'Espty ANSTO Basket Tube'
CYLINDER 4 1 5.2078 73.0249 0.0000
CYLINDER 0 1 0.5751 73.0240 0.0000

UNIT 321
CON-='Mark II Fuel Plate Cut 7 cm'
CUBOID 11 1 2P0.0916 2P3.0608 51.4200 0.0000
Cr8010 12 1 2P0.l016 2P3.8291 51.4200 0.0000
Cr8010 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'
CUBDID 11 1 2P3.0008 2P0.09l0 01.4200 0.0000
CUBDID 12 1 2P3.8291 2P0.l01O 01.4200 0.0000
CUBDID 13 1 3P3.9334 2P0.2450 01.4200 0.0000

UNIT 324
COM= 'Mark II Plate Bundle Cut 7 cm'
ARRAY 314 -3.9334 -3.4074 0.0000

UNIT 320
COM= 'Mark II Tube 1 - Fuel Dawn - Cut 7 cm - Radiaj
CYLINDER 4 1 5.2308 73.0240 0.0000
HOLE 322 0.0000 0.0000 0.0000
CYLINDER 0 1 0.00020 73.0240 0.0000

UNIT 326
CDM= 'Mark II Tube 1 - Fuel Down - Cut 7 cm - Radia3
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 324 0.0000 0.0000 0.0000
CYLINDER 0 1 0.00525 73.0240 0.0000

U/NIT 327
COM='Mark II Fuel Plate With Can - Cut'
CUBOID 11 1 2P0.0910 2P3.6080 29.2100 0.0000
CUBOID 12 1 2Feb101 2P3.8291 29.2100 0.0000
CUBOID 10 1 2P0.1100 2P3.8311 29.2100 0.0000

UNIT 320
COM='Mark II Plate Bundle With Can - Cut'
ARRAY 310 -3.0800 -3.8311 0.0000

UNIT 320
COM= 'Mark II Fuel Plate With Can'
CUBOID 11 1 2P3.6080 2P0.0916 00.4200 0.0000
CUBOID 12 1 2P3.8201 2F0.101 51.4200 0.0000
CUBOID 10 1 2P3.9334 2P0.2070 01.4200 0.0000

UNIT 330
COM='Mark II Plate Bundle With Can - Cut'
ARRAY 310 -3.9334 -2.8500 0.0000

UNIT 331
COM='Mark II Tube 1 - Fuel Down - In DFC - Cut - Rz
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 0 1 0.055525 73. 0240 0. 0000

UNIT 332
COM= 'Mark II Tube 1 - Fuel Down - In DPC - Cut - RE
CYLINDER 10 1 4.9200 70.0000 0.0000
HOLE 330 0.0000 0.0000 0.0000
CYLINDER 7 1 0 .0800 70 .0000 0 .0000
CYLINDER 4 1 0.2388 73.0240 0.0000
CYLINDER 0 1 0.55025 73.0240 0.0000

August 2015

ICentered'

1Centered'

adial Centered'

adial Centered'

UNIT 333
COM='Mark II Fuel Plate'
CUBDID 11. 1 2P0.0916 2P3.6080 58.4200 0.0000
CUBDID 12 1 2P0.l0l6 2P3.8291 50.4200 0.0000
CUBOID 13 1 2P0.2068 2P3.8311 00.4200 0.0000

UNIT 334
COM='Mark II Loft Outer Fuel Plate'
CUBDID 11 0 2P0.0910 2P3.6080 50.4200 0.0000
CUBDID 12 0 2Feb101 2P3.8291 08.4200 0.0000
CUBOID 13 0 0.2008 -0.1010 2P3.8311 50.4200 0.0000

UNIT 330
COM='Mark II Right Outer Fuel Plate'
CUEDID 11 1 2P0.0916 2P3.6080 50.4200 0.0000
CUBODID 12 1 2Feb101 2P3.8291 00.4200 0.0000
CUBDID 13 1 0.1010 -0.2000 2P3.8311 50.4200 0.0000

UNIT 330
COM= 'Mark II Plate Bundle'
ARRAY 317 -3.5700 -3.0311 0.0000

UNIT 337
COM= 'Mark III Left Fuel Plate'
CUB0ID 21 1 2P0.0735 2P3.0000 50.4200 0.0000
CUB0ID 23 1 0.4005 -0.0735 2P3.0010 00.4200 0.0000

UNIT 330
COM= 'Mark III Right Fuel Plate'
CUBDID 21 1 2P0.0735 2P3.0000 50.4200 0.0000
CUBOID 23 1 0.0730 -0.4005 2P3.0010 50.4200 0.0000

UNIT 339
CDM= 'Mark III Fuel Plate'
CUBOID 21 1 2P0.0735 2P3.0000 00.4200 0.0000
CUBOID 23 1 2P0.4685 2P3.00l0 50.4200 0.0000

UNIT 340
COM='Mark III Plate Bundle'
ARRAY 319 -4.2000 -3.0000 0.0000

UNIT 341
COM= 'Mark III Tube 1 - Fuel Down Radial Centered'
CYLINDER 4 1 5.2380 73.0240 0.0000
HOLE 340 0.0000 0.0000 0.0000
CYLINDER 0 1 0.00025 73.0240 0.0000

UNIT 342
CDM= 'Mark III Tube 2 - Fuel Down Shif ted Toward 1800
CYLINDER 4 1 5.2380 73.0240 0.0000
HOLE 340 -0.0012 0.0000 0.0000
CYLINDER 0 1 5.55020 73.0240 0.0000

UNIT 343
COM= 'Mark III Tube 3 - Fuel Down Shif ted Toward 240
CYLINDER 4 1 5.2300 73.0240 0.0000
HOLE 340 0.0000 -0.0000 0.0000
CYLINDER 0 1 5.50025 73.0340 0.0000

UNIT 344
COM= 'Mark IIl Tube 4 - Fuel Down Shifted Toward 300
CYLINDER 4 0 0.2300 73.0240 0.0000
HOLE 340 0.0000 -0.0005 0.0000
CYLINDER 0 1 0.00520 73.0240 0.0000

UNIT 340
COM='Mark III Tube 0 - Fuel Down Shifted Toward 0'
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CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 340 0.0012 0.0000 0.0000

CYLINDER 6 1 0.05520 73.0240 0.0O000
COM='Hark III Tube 6 - Fuel Down Shifted Toward 00'
CYLINDER 4 1 5.2380 73.0240 0.0000
HOLE 340 0.0000 0.0005 0.0000
CYLINDER 6 1 0.55525 73.0240 0.0000

UNIT 347
COM='Hark III Tube 7 - Fuel Down Shifted Toward 120'
CYLINDER 4 1 5.2308 73.0240 0.0000
HOLE 340 0,0000 0.0005 0.0006
CYLINDER 6 1 5.55525 73.6240 0.0000

UNIT 348
COM= 'Mark II Tube 1 - Fuel Down Radial Centered'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0.0000
CYLINDER 6 5 5.55525 73.0240 0.0000

UNIT 340
COM=-Mark II Tube 2 - Fuel Down Shifted Toward 180'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0.0O000
CYLINDER 6 1 5. 55025 73. 0240 0. 0000

UNIT 350
COM4='Mark II Tube 3 - Fuel Down Shifted Toward 240'
CYLINDER 4 1 8.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0.0000
CYLINDER 6 1 5.00525 73.0240 0.0000

UNIT 351
COM='Mark I7 Tube 4 - Fuel Down Shifted Toward 300'
CYLINDER 4 1 5.2388 73.0240 8.0000
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 Shifted Toward 0'
CYLINDER 4 1 5.2388 73.0240 0.0006
HOLE 336 0.0000 0.0000 0.60000
CYLINDER 6 1 5.55825 73.0240 0.0000

UNIT 353
CON='Nark II Tube 6 - Fuel Down Shifted Toward 60'
CYLINDER 4 1 5.2388 73.0240 0.00500
HOLE 336 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 384
CON='Mark II Tube 7 - Fuel Down Shifted Toward 120'
CYLINDER 4 1 5.2380 73.0240 0.0008
HOLE 336 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 401
COM4='ASSSTO Basket Fuel Down'
CYLINDER 4 1 16.7260 73.0240 0.0000
HOLE 348 0.0000 0.0000 0.0000
HOLE 348 11.1506 0.0000 6.0000
HOLE 300 5.5753 8.6567 0.0000
HOLE 351 -5.5753 9.6567 0.0000
HOLE 352 -11.1506 0.0000 0.0000
HOLE 353 -5.5753 -0.6567 0.0000
HOLE 354 5.5753 -9.6567 0.0000
CYLINDER 4 1 16.8466 73.0249 0.0000

UNIT 402
COH= 'ANSTO Basket Bottom Plate Nole '
CYLINDER 4 1 1.27 1.2572 0.0008

UNIT 403
CON= 'Basket Bottom Plate'
CYLINDER 6 1 16.8466 1.2572 0.0000
HOLE 402 0.0000 0.0000 0.0000
HOLE 402 11.1125 0.0000 0.0000
HOLE 402 5.5563 0.6237 0.0000
HOLE 402 -5.5563 0.6237 0.0000
HOLE 402 -01.1125 0.0000 0.0000
HOLE 402 -5.5563 -8.6237 0.0008
HOLE 402 0.5562 -0.6237 0.0000

UNIT 404
COM= 'Cask Cavity'
CYLINDER 4 1 16.0863 446.6844 0.60000
HOLE 7 0.0000 0.0000 0.0001
HOLE 10 0.0000 0.0000 1.2760
HOLE 7 0.0000 0.0000 74.4475
HOLE 0 0.0000 0.0000 75.7174
HOLE 7 0.0000 0.0000 148.8040
HOLE 10 0.0000 0.0000 150.1648
HOLE 7 0.0000 0.0000 223.3423
HOLE 9 0.0000 0.0000 224.61222
HOLE 7 0.0000 0.0000 207.7007
HOLE 10 0.0000 0.0000 200.0586
HOLE 403 0.0000 0.0000 372.2371
HOLE 401 0.0000 0.0000 373.4540

UNIT 405
COM= 'Cask Shield Radial Configuration'
CYLINDER 4 1 16.5863 446.6844 0.6008
HOLE 404 0.0000 0.0000 6.0006
CYLINDER 0 1 18.0103 446.6044 0.0000
CYLINDER 5 1 33.4645 446.6044 0.0000
CYLINDER 0 1 36.8180 446.6044 0.06000
CYLINDER 9 1 49.2180 446.6044 0.06000
CYLINDER 8 1 40.0103 446.6044 0.00600
CUBOID 0 1 4P49.8183 446.6044 0.06000

UNIT 406
COM= 'LWT Lid
CYLINDER 8 1 36.5100 20.5750 0.5004
CYLINDER 9 0 40.8183 20.5750 0.5004
CYLINDER 8 1 40.8183 38.5750 0.0000
CUBOOD 0 1 4P40.8103 28.5750 0.0000

UNIT 407
CON- 'LWT Bottom Weldment'

CYLINDER 0 1 26.3525 16.5100 0.89000

CYLINDER 8 1 36.5100 26.0766 0.0000SCYLINDER 0 1 49.8103 26.6706 0.0000
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CYLINDER 8 1 49.8183 26.6100 0.0000
C0B000 8 1 4P49.8183 26.6100 0.0000

Global UNIT 408
CDM= ' LMT Cask
ARRAY 401 -49.8183 -49.8183 0.0000

END GEON

READ ARRAY
ARA=lll NDX=l8 kOUY=1i NUZ=1 PILL 102 103 146101 103 102 B
ARA=I12 N~uIX=1 NUY=1 8 NUJZ=1 FILL 106 107 14R105 107 106 0
ARA=311 NUX=14 NUY=1 NDZ=1 FILL 146306 END FILL
AR•A=313 NUX=l NUJY= 14 NUZ=1 FILL 14R307 END FILL
ARA=313 NUX=14 NOY =1l NDZ=1 FILL 14R321 END FILL
ARA=314 NUX(=1 NUtY= 14 NDZ=1 FILL 146323 END FILL
ARA=315 NUX=28 NUY=1 NDZ=1 FILL 38R327 END FILL
ARA=316 NUX=l NUY=14 NDI=1 FILL 14R329 END FILL
ARA=317 NDX=14 NrY = 1 NDZ=l FILL 334 126333 330 END FILL
ARA=319 NDX=10 NUY=I NUZ=l FILL 337 86330 338 END FILL
ARA=320 NDX=l NOJY=I0 NUZ=l FILL 106341 END FILL
ARA=321 NDOX=l10 NUJY=I NDZ=l FILL 106311 END FILL
ARA=322 NUdX=l1 NUY=1 0 NDZ=l FILL 106313 END FILL
ARA=401 NUX=l NUY=I NDZ=3 FILL 407 400 406 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 NAR=1L00
XUL= -5 .4 YUL=5B.4 ZUL=57. 4
XLR=5.4 YLR=-5.4 ZLR=57.4 END
TTL= 'X-Y PLOT DF BASKET - FUEL ELEVATION'
SCR=YES PIC=MAT LPI=10
UAR=I.S0 VDN= -1i.0 NAR=15000
XUL=-17.0 YUL=17.0 ZUL=87.4
XLR=I7.0 YLR=-17.0 ZLR=57.4 END
TTL= 'X-Y PLOT OF CASK - FUEL ELEVATION'
SCR=YES PIC=MAT LPI=18
UAR=1.S0 VDN=-l.S0 NAX=I5000
XUL=-49 .8 YUL=490.8 ZUL=57 .4
XLR=49.8 YLR=-49.8 ZLR=57.4 END
TTL= 'S-Z PLOT OF BOTTOM BASKEST - CENTER FUEL ELEMENT CROSS SECTION'
SCR=YES PIC=MAT LPI=10
UAR=1. 0 NDN=-1. 0 NAIC=1500
XUL.=-58.4 YUL=0 .0 ZUL=77 .4
XLR=58.4 YLR=0 .0 ELR=57.4 EN
TTL= 'X-Z PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT RON'
SCR=YES PIC=MAT LPI=10
UAS=1. 0 NDN=-1. 0 NAR=I5000
XUL=-17.0 YUL=0 .0 OUL=lS1.lI
XLR=17.0 YLE=0.0 ZLE=26.7 END
TTL= 'Y-Z (X=0) PLOT OF BOTTOM BASKET'
SCR=YES PIC=MAT LPI=10
VAR=1. 0 NDN=-1.S0 NAX=1500
XUL=0.0 YUL=-I7 .0 ZUL=101.l
XLR=0.0 YLR=17.0 ILR=36.7 END
TTL= 'X-Z PLOT OF BOTTOM BASKET - TOP FUEL ELEMENT ROE'
SCE=YES PIC=MAT LPI=10
UAR=1. 0 MDN=-1.0 NAX=1500
XUL=-17.0 YUL=9.3 ZUL=101.1i
XLR=I7.0 YLR=9.3 OLR=26.7 END
TTL='X-Z PLOT OF CASK CAVITY'
SCR=YES PIC=MAT LPI=S
UAR=1 .0 MDN=-l.0 NAX=1500
XUL=-17.0 YUL=0.S ZUL=474.4
XLR=17.S YLE=0.0 ZLR=25.7 END
TTL= 'X-Z PLOT OF CASK'
SCR=YES PIC=MAT LPI=5
UAS=l.0 WDN=-1.S0 NAX=15000
XUL= -49.8 YUL=0.0 ZUL=502.S
XLE=49.8 YLR=0.0 OLR=S.0 END

'Plots of TOP BASKET fuel
TTL= 'X-Y PLOT OF CENTER ELEMENT - TOP FUEL ELEVATION'
SCR=YES PIC=MAT LPI=1S
UAX=I. 0 VDN= -1.S NAR=I500
XUL=-5.4 YUL=5.4 ZUL=435
XLE=5.4 YLR=-5.4 ILE=435 END
TTL= 'X-Y PLOT OF BASKET - TOP FUEL ELEVATION'
SCE=YES PIC=MAT LPI=1S
UAR=I1.0 VDN=-l .S NAX=I500
XUL=-17.0 YUL=17.0 ZUL=435
XLE=1 7.0 YLR=-17.0 ILR=435 END
TTL= 'X-Y PLOT OF CASK - TOP FURL ELEVATION'
SCR=YES PIC=MAT LPI=I0
UAR=I1.0 VDN=-Il.0 NAR=1500
XUL=-40.8 YUL=49.8 101=435
XLR=49.8 YLR=-49.8 Z1R=435 END

END PLOT
END DATA

SECONDARY MODULE 000008 RAS BEEN CALLED.

MODULE 000008 IS FINISMED. COMPLETION CODE 0. CPU TIME USED

SECONDARY MODULE 000003 HAS BEEN CALLED.

MODULE 000003 IS FINISNED. COMPLETION CODE 0. CPU TIME USED

SECONDARY MODULE 000009 EAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 3

MODULE CSAS2S IS FINISHED. COMPLETION CODE 0. CPU TIME USED 3

2ND FILL
•ND FILL

0.33 (SECONDS).

1.88 (SECONDS).

00.16 (SECONDS).

08.07 (SECONDS).
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
26
31
32
33
34

13
23

4
9

10
3

13
23

4
9
26

5
6
8
6
8
6
8
6
8

1001
1001
1001

8016
8016
8016

8616
8616

826000
24364
24364
200055
20055
26304
26304
38304
28304

6.68 7628-82
6.6 87628-82
6.68762E-02
6.68896E-06
6.68782E-02
3.34381E-02
3.34381E-02
3.34381E-02
3.34381E-02
3.34448E-06
3.343818-02
3.29690E-82
1.74286E-02
1.74286E-02
1.73633E-03
1.736338-03
5.935878E-02
5.93579E-02
7.720780-03
7.72070E-03

13001001
23001001
4081861
9001881

10001601
3008616

13008816
23068616
4080816
90086616

18068016
5682600
6024304
8024384
66250055
8025000
6026304
8026304
6028304
8028304

GEOMETRY AND MATERIAL DESCRIPTION

ZONE
1
2
3
4
5
6
7
8
9
18
11
12
13
14
15
16
17
18
19
20
21
22
23

MIXTURE
1
2

3

6

9
10

12
13
14
15
16
17
18
19
28
21
22
23

OUTER DIMENSION
4.O0080E-02
6.50000E-82
5.O008668-81
5.500086E+800
1.058080+61
1.855066E+01
2.05060E+61
2.55606E+01
3.0560008+01
3.556068E+01
4.656006E+01
4.556068E+01
5.65006E+01
5.550006E+01
6.65086E+01
6.50000E+01
7.600068+01
7.85006E+01
8.08080OE+01
8.55086E+01
9.08000E+01
9.85000E+01
1.065800+02

TEMPERATURE
2. 930608E+82
2. 930600E+82
2.935000E+02
2.936000+82
2,938000E+62
2.93808E+62
2.938000E+82
2.93600E+02
2.936008÷02
2.93000E+62
2.93005E+02
2.936008E+02
2.93 0008+02

-2.938000E+02
-2.93 008E+02
-2.93 006E+02
-2.93008E+02
-2.930080E+02
-2.93 0580+02
-2.93 006E+02
2.03 000E+02
2.93006E+02
2.93 0068+02

EXTRA XS
3.705268+00
0.00000+66
0.80060E+600
0.000008+600
0.800800+00
0.800608+600
8.800608+600
6.60600E+00
6.60608+600
6.6060000+00
1.213998+00
8.0080608+600
0.0800O08+00
6.060000+08
8.0000608+600
0.0600008+08
0.O060608+68
0.O060008+08
0.00068O+08
0.060O008+08
2.35338E+08
0.00006E+08
0.00000E+08

TYPE (0/1- -PUEL/MOD)
8
6
6
8
6
6
8
6
6
6
0
6
6
6
6
0
0
0
0
0
0
0
0

***** ~PROGRAM VERIPICATTON INPORMATION***

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

***4* PROGRAM: 000002 **

*** CREATION DATE: 09/28/90 4*

4**** VOLUME: Eng,,4

*44** LIBRARY: N:\SCALE43\WIN_NT\EXE 4*

*4* PRODUCTION CODE: NITANL**.

4**** VERSION: 3.0 **

***** JOBNAME: SCALE-PC***

*** DATE OP EXECUTION: 88/00/68 **

*** TIME OP EXECUTION: 16:18:04***

-IQ ARRAY NAS 12 ENTRIES.

SELECT 34 NU0CLIDES PROM TNE MASTER LIBRARY ON LOGICAL 1
0 NUCLIDES PROM TNE NORRING LIBRARY ON LOGICAL 2
0 NUCLIDES PROM TNE WOORRING LIBRARY ON LOGICAL 3

TO CREATE TNE ENE WORRING LIBRARY ON LOGICAL 4

8 RESONANCE CALCULATIONS NAVE BEEN REQUESYED
-1 OUTPUT OPTION POR ANPX PORMATTED CROSS SECTION OATS

2001 MAXIMUM NUMBER OP RESONANCE MESM INTERVALS
2 ORDER OP RESONANCE LEVEL PROCESSING

TNE STORAGE AJLLOCATED P06 THIS CASE IS 100000 NORDS

2Q ARRAY MAO 34 ENTRIES.

3Q ARRAY MAO 120 ENTRIES.

4Q ARRAY MAO 34 ENTRIES.

GENERAL INFORMATION CONCEANING CROSS SECTION LIBRARY

NAG International 6.6.16-13
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TAPE IDENTIFICATION NUMBER 4321
NURSBER OP NUCLIDES ON TAPE 34
NURSER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP 15
NURSER OP GAMMA ENERGY GROUPS0

DIRECT ACCESS UNIT NUMBER 9 REDUIRES 117 BLOCKS OF LENGTH 1680 WORDS
ESDEN TAPS 4321

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
EASED ON SHOP-B VERSION 4 DATA

COMPILED POE NRC 1/27/89
LAST UPDATED

L.M.PETRIE - ORNL

NUCLIDES FROM XSDURN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATEDC
2 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATEDC
3 HYDROGEN ENDP/B-IV MAT 1269/THEM1002 UPDATEDC
4 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATEDC

5 HYDROGEN ENUF/B-IV MAT 1269/THRM1002 UPDATEDC
B HYDROGEN ENDP/B-IV MAT 1259/THRM1002 UPDATEDC
7 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATEDC
8 OXYGEN-i6 ENUP/B-IV MAT 1276 UPDATEDC
9 OXYGEN-i6 ENDF/B-IV MAT 1276 UPDATED

10 OXYGEN-16 ENUF/B-IV MAT 1276 UPDATED
11 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATEDC
12 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATEDC
13 AI-27 1193 218 OP 040375(5) UPDATEDC
14 AL-27 1193 218 OP 040370(0) UPDATEDC
15 AL-27 1192 218 OP 040375(5) UPDATEDC
16 AL-27 1193 218 OP 040375(5) UPDATEDC
17 AL-27 1193 218 GP 040375 (5) UPDATEDC
18 AL-27 1153 215 OP 040375 (5) UPDATEDC
19 AL-27 1153 216 OP 040375(5) UPDATEDC
20 CR 1191 ST SS-304Cl/REST) P-3 293K SP=S+4 (42375) UPDATEDC
21 CR 1191 WT SS-304 CI/EST) P-3 293K SP=5+4 (42375) UPDATEDC
22 MANGANCESE-S5 SHOP/B-IV MAT 1197 UPDATEDC
23 MANGANESE-55 EHOF/B-IV MAT 1197 UPDATEDC
24 FE 1192 ST SS-304 (1/SEST) P-I 293K SP=5+t4 (42375) UPDATEDC
25 FE 1192 ST SS-3E4 (1/SEST) P-3 293K SP=5+.4 (42375) UPDATEDC
26 NI 1190 ST SS-304 (I/EST) P-3 293K SP=5+4 (42370) UPDATEDC
27 NI 1190 WT SS-304)I/EST) P-3 293K SP=5+4 (42375) UPDATEDC
28 PB 1269 218NOP 042375 P-3 293K UPDATEDC
29 URANOIUM-235 SHOP/B-IV MAT 1261 UPDATEDC
30 URANIUM-235 EHOF/B-IV MAT 1261 UPDATEDC
31 URANIUM-230 SHOP/B-IT MAT 1261 UPDATEDC
32 URANIUM-238 EHOF/B-IV MAT 1262 UPDATEDC
33 URANIUM-238 EHOP/B-IV MAT 1262 UPDATEDC
34 URANIUM-238 SHOP/B-IT MAT 1262 UPDATEDC

HYDROGEN ENDF/B-IT MAT 1269/THRM1OB2 UPDATED 08/12/94
PROCESS NUMBS

HYDROGEN SHOP/B-IT MAT 1269/THRM1BB2 UPDATED 68/12/94
PROCESS NUMBS

HYDROGEN EHOF/B-IV MAT 1269/THRMI002 UPDATED 69/12/94
PROCESS NUMBS

HYDROGEN EHOF/B-OT MAT 1269/THRMOOO2 UPDATED 08/12/94

PROCESS NUMBS

HYDROGEN SHOP/IB-IT MAT 1260/THRH1002 UPDATED 08/12/94
PROCESS NUMBS

HYDROGEN ENDFS/B-IT MAT 1269/THSM1002 UPDATED 06/12/94
PROCESS NUMBS

OXYGEN-16 ENDFP/B-IV MAT 1276 UPDATED 08/12/94
PROCESS NUMBS

OXYGEN-16 EHOF/B-IV MAT 1276 UPDATED 08/12/94
PROCESS NUMBS

OXYGEN-1S ENHOP/B-IT MAT 1276 UPDATED 09/12/94

August 2015

09/12/94

(8/12/94 3001001
(8/12/94 13001001
(8/12/94 23001001
(8/12/94 4001001
(8/12/94 9001001
(6/12/94 10001001
(8/12/94 3008816
(8/12/94 13008016
(8/12/94 23008016
(8/12/94 4008816
(8/12/94 9008016
(8/12/94 10808016
(8/12/94 1013827
(8/12/94 2813027
(8/12/94 11813827
08/12/94 12813027
08/12/94 21013027
(8/12/94 22013027
(8/12/94 7013027
(8/12/94 6024304
(8/12/94 8024384
(8/12/94 60250050
(8/12/94 80250050
(8/12/94 6026304
(8/12/94 8026304
08/12/94 6028384
(8/12/04 8028304
(8/12/94 5082000
08/12/94 1092235
(8/12/94 11092230
(8/12/94 21092230
(8/12/94 1092238
(8/12/94 11092238
(8/12/94 21092238

3001001 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

13001001 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

23001001 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

4001001 TEMPERATURE=
(5 1007 IS AT TEMPEKATURE=

9001001 TEMPERATURE=
ER 1007 IS AT TEMPERATURE=

10001001 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

3008016 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

13008016 TEMPERATURE=
ER 1007 IS AT TEMPERATURE=

23008016 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

4008016 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

9008016 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

10008016 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

1013027 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

2012027 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

11013027 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

12013027 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

21013027 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

22013027 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

7013027 TEMPERATURE=
CR 1007 IS AT TEMPERATURE=

6024304 TEMPERATURE=
CR 1007 05 AT TEMPERATURE=

OXYGEN- 16 SHOP/'B-IT MAT 1276

OXYGEN-16 ENDFP/B-IV MAT 1276

OXYGEN- 16

AL-27 1193

AL-27 01093

AL-27 1103

AL-27 1193

AL-27 1193

AL-27 1103

AL-27 1193

ENDS/B-IT MAT 1276

218 OP 040375 (0)

218 OP 0403705(5)

218 OP 040375(0)

218 OP 040375(5)

218 OP 040375()0

218 OP 040375)5)

208 OP 040375(5)

PROCESS NUMBS

UPDATED 08/12/94
PROCESS NUMBS

UPDATED 08/12/94
PROCESS NUMBS

UPDATED 08/12/94
PROCESS NU!MBS

UPDATED 00/12/94
PROCESS NUMBS

UPDATED 08/12/04
PROCESS NUM4BS

UPDATED 08/12/94
PROCESS NUMBS

UPDATED 08/12/94
PROCESS NUMBS

UPDATED 08/12/94
PROCESS NUMBS

UPDATED 08/12/94
PROCESS NUMBS

UPDATED 08/12/94
PROCESS NUMBS

UPDATED 08/12/94
PROCESS NUMBS

6.6.16-14

293.00
293.00

293.800
293.00

293.00
203.00

293.00
203.00

203.00
293.00

203.00
203.00

292.00
202.00

293.00
293.00

203.00
293.00

203.00
293.00

293.00
203.00

203.00
203.00

203.00
203.00

203.00
203.00

203.00
203.00

293.00
203.00

203.00
203.00

203.00
293.00

203.00
203.00

203.00
203.00

CR 1191 ST SS-304 (1/SOT) P-3 203K SP=5+4 (42375)(

NAG International
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S CR 1191 WOT SS-304)(1/EST) P-3 293K SP=5+4 (42375) ' UPDATED 08/12/94 8024304 TEMPERATURE= 293.00

PROCESS NUMBER 1007 IS AT TEMPERATUEE= 293.00

MANGANESE-SO ENDF/B-IV MAT 1197 UPDATED 08/12/94 0025055 TEMPKRATURE= 293.00

GEOMETRY HAS SEEN SET TO HOMOGENEOUS AS LBAR IS O.O00SE+S0

RESONANCE DATA FOR THIS NUCLIDE

MASS NUTMBER (A) = 54.400 TEMPERATURE (KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLKAR DENSITY = 1.7363295E-03

SPIN PACTOR (G) = 14.448 LUMP DIMENSION (A-BAR) = 0.S000000E+00

INNER RADIUS = S.0000000E+0S DANCOFF CORRECTION (C) = 0.0000000E+~00

THE ABSORBER WILL BE TREATED BY THE NOEDNEIM INTEGRAL METNOD.

MASS OF MODERATOR-i = 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E+S2

MODERATOR-I WILL BE TREATED BY THE NORDNRIM INTEGRAL METHOD.

MOSS OF MODERATOR-2 55. 925 SIGMA)(PER ABSOREER ATOM)(= l. 2557598E+52

MODERATOR-2 MILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL HILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.S0000

GROUP ORES ABS RES PIES RES SCAT
8 -5.018788E-54 S.SOS000E+00 -3.944190E-01
9 -2.797993K-S3 0.000000E+S0 -2.293471E+00

10 -3.291452E-Sl 0.SS00O0E+RS -3.828082E+Sl
11 -2.685052E+S0 0.000000E+00 -1.159996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3 .33719E+00
FISSION 0.00000E+00

PROCESS NUMBER 1507 IS AT TEMPERATURE= 293.00

MANGANESE-55 EN/DF/B-IV MAT 1197 UPDATED 08/12/94 8025055 TEMPERATURE= 293.00

GEOMETRY MAE BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E.0S

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 54 .406 TEMPERATURE (KELVIN) = 293 .000
S POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.7363295E-03

SPIN FACTOR (G) = 14.448 LUMP DIMENSION (A-BAR) = 0.00O0000E+0S

INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) = 0.0000000E+00

THE ABSORBER WILL BE TREATED BY THE NOEDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = 55.845 SIGMA(PER ABSORBER ATOM)= 3.46630235+02

MODERATOR-I WILL BE TREATED BY THE NOROHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i2 55.925 SIGMA)PKR ABSORBER ATOM)= l.2557598E+02

MODERATOR-2 MILL BR 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.050000

GROUP REE ABS RES PIES RES SCAT
8 -5.510788E-54 0.SO00OOE+00 -3.944190E-01
9 -2.797993E-03 0.SO0OOOE+00 -2.293471E+00

10 -3.291482K-Si 0.0O0OOOE±00 -3.820862E+01
Ii -2.080502E+SS 0.OOSOSOE+00 -1.159996E+*02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+*00
FISSION 0.OS000E+00

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

FE 1192 WOT SS-304(1/REST) P-3 293K SP=5+4 (42370)' UPDATED 00/12/94 0020304 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPSEATURE= 293.00

FE 1192 WOT 00-304(1/ROT) P-3 293K SP=5+4 (42375)' UPDATED 00/12/94 0020304 TEMPEEATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

HI 1190 WT SS-304 (1/ROT) P-3 293K SP=5-+4 (42375)' UPDATED 08/12/94 0028304 TEMPERATURE= 203.00
PROCESS NUMBER 1007 IS AT TSMPERATURE= 293.00

NI 1190 WT SS-304 (1/EST) P-I 293K SP=5+4 (42375)' UPDATED 00/12/04 0028304 TEMPEEATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

PB 1288 218NGP 042375 P-3 293K UPDATED 00/12/94 5002000 TEMPERATURES= 203.00
PROCESS NUMBRER 1007 IS AT TEMPERATURE= 203.00

URAHIUM-235 ENDF/B-IV MAT 1201 UPDATED 00/12/94 1092235 TEMPERATURE= 293.00

RESONANCE DATA FOR THIS NUCLIDE

S MASS NUMBER (A) = 233.025 TEMPERATURE(KELVIN) 293.0000POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = S.0717391E-03
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SPIN FACTOR (G)

INNER RADIUS

= 15171.100

= 0.05000000E+-00

LUMP DIMENSION (A-BAR)

DANCOFF CORRECTION (C)

= 7.89989998E-02

= 1.4650537E-01 0
THE ABSORBER HILL BE TREATED BY THE HORONEIM INTEGRAL METHOD.

MASS OP MODERATOR-i1 26.982 SIGMA(PER ABSORBER ATON)= 4.0891063E+01

MODERATOR-i WILL BE TREATED BY THE NOROHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 7.7685082E-S1

MODERATOR-2 BILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL HILL BE TREATED AR A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUMT FOR SPATIAL SELF-SNIELDING=1.050000

GROUP RES ABS RES PISS BES SCAT
12 -1.754016E+00 -1.048080E+00 -4.380055E-52
13 -5.163832E+00 -2.530948E+00 -1.177652E-S1
14 -3.723215E+.00 -2.202300E+00 -2.809409E-02
15 -2.244852E-14 -1.708981E-54 1.529968E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.15992E+02
FISSION 1.28685E+02

URANIUM-235 EHDF/B-IV MAT 1261

RESONANCE DATA FOR THIS NUCLIDE

PROCESS HUM•BER 1007 IS AT TEM4PERATURE= 293.00

UPDATED 08/12/94 11092235 TEMPERATURE= 293.00

MASS NUMBER (A) = 233. 025 TEMPERATURE (RELVIN) = 293. 000

POTENTIAL SCATTER STOMA = 11.500 LUMPED NUCLEAR DENSITY = 7.2906964E-04

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = 1.83201050-01

IHHER RADIUS = 0.05000000E+0S DANCOFF CORRECTION (C) = 4.4044913E-01

THE ABSORBER MILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OP MODERATOR-i1 26.982 SIGMA(PER ABSORBER ATOM)= 3.1814728E+S1

MODERATOR-i WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 238.051 SIGMA(FER ABSORBER ATOM)= 1.0503184R+00

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OP LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.10500

GROUP BEE ABS BOO FISS RES SCAT
12 -3.443092E+00 -2.117629E+00 -8.026129E-02
13 -1.808169E+S1 -4.926840E+00 -2.272950E-01
14 -7.340443E+0S -4.320512E+00 -5.476373E-02
15 -4.198233E-04 -3.196314E-54 3.368596E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.30302E+02
FISSION 1.22S07E+~02

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

UPDATED 08/12/94 21002235 TEMPERATURE= 293.00URANIUM-235 ENUF/B-IV MAT 1261

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025

POTENTIAL SCATTER SIGMA = 11.500

TEMPERATURE (RELVIN) = 293.000

SPIN FACTOR (G(

LUMPED NUCLEAR DENSITY = 8.8941806E-04

LUMP DIMENSION (A-BAR) = 1.0390000E-0115171.100

INNER RADIUS = 0.1000000E+00 DA3ICOFF CORRECTION (C) = 3.03635338

THE ABSORBER WILL BE TREATED BY THE NORDNEIM INTEGRAL METHOD.

MASS OF MODERATOR-i1 26.982 SIGMA(PER ABSORBER ATOM)= 9.9910058E+00

MODERATOR-i WILL BE TREATED BY THE NORDNEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 2.14770380+00

MODERATOR-2 WILL BR TREATED BY THE HORDHEIM INTEGRAtL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OP LUMP IN CELL USED TO ACCOUMT FOR SPATIAL SELF-SHIELDING=1.05000

GROUP BEE ABS RES FOSS BBS SCAT
12 -2.174708E+0S -1.338090E+00 -5.098649E-02
13 -0.530482E+0S -3.199709E+00 -1.405872E-01
14 -4.716246E+00 -2.786873E-r00 -3.558919E-02
15 -2.805605E-04 -2.1360315-04 2.053226E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.12605E+02
FISSION 1.26857E+02

E-01
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PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANSIUM-228 ENDP/B-IV MAT 1262 UPDATED 00/12/94 1092238 TI

RESONANCE DATA FOR THIS HUCLIDE

MASS NUMBER (A) = 236.006 TEMPERATURE)(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 6.75447951

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 7.99999981

INNER RADIUS = 0.SEII000E+00 DANCOFF CORRECTION (C) = 1.46505271

THE ABSORBER WILL 90 TREATED BY THE NOROHEIM INTEGRAL METBOD.

MASS OF MODERATOR-I = 26.982 SIGMA(PER ABSORBER ATOM)= 6.48187320+02

MODERATOR-I SILL SE 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 NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL DEJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.100000

GROUP SEE ABS SEE PIES ROES SCAT
9 -1.303381E-64 0.000000E+00 -1.468009E-03

10 -6.994279E-03 -3.886728E-08 -5.076653E-02
11 -3.288570E-01 0.1000000E+00 -1.049223E+00
12 -3.090056E+00 0.OOOOOOE.00 -3.705011E+00
12 -3.566053E+00 0.0000OOE+00 -1.183352E+00
14 -6.5491770+00 0.000000E+00 -3.8551680-01
15 -4.152076E-09 0.000000E+00 3.744929E-09

EXCESS RESONANCE INTEGRALS

EMPERATUROE= 293.00

E-I5

E-02

E-01

RESOLVED

ABSORPTION 2.571700+02
FISSION 5.33631E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.06

URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 11092238 TENPERATUROE= 293.00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.006 TEMPERATURE)RKELVIN) = 293.010

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 6.2596569E-05

SPIN FACTOR (0) = 656.527 LUMP DIMENSION (A-BAN) = 1.83200000-01

INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) = 4.46449130-01

THE ABSORBER WILL BE TREATED ST THE HDRDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i = 26.982 SIGMA(PER ABSORBER ATOM)= 3.70549900+02

MODERATOR-I WILL BE TREATED BY THE NOEDHEIM INTEGRAL METHOD.

MASS OF MODDERATOR-2 = 235.044 SIGMA(PER ABSORBER ATOM)= 1.38629700+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-SHIELDING=l.00000

GROUP SEE ABS ENS FISS RENS SCAT
9 -3.6205020-04 S.OOOOOOE+I0 -4.5644940-03

10 -1.913557E-02 -1.082530E-07 -1.3669040-01
1i -8.6334770-01 0.0000000+00 -2.746832E+00
12 -7.7654690+00 0.OOOOOOE+00 -0.2941010+00
13 -9.083701E+00 0.OOOOOOE+0O0 -3.0115600+00
14 -1.6748670+01 0.OOOIOOE+00 -9.847641E-01
18 -8.7003810-09 0.OOOOOOE+00 6.853097E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.32087E+02
FISSION 5.33513E-04

PROCESS NUMBER 1007 IS AT TEMPERATUR0E= 293.00

UPDATED 08/12/94 21092238 TEMPERATURE= 293.00URAS0IUM-238 ENDF/B-IV MAT 1262

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.006

POTENTIAL SCATTER SIGMA = 10.599

SPIN FACTOR (0) = 656.527

INNER RADIUS = 0.00000000+00

THE ABSORBER WILL BE TREATED BY THE NOEDHEIM

MASS OF MODERATOR-i = 26.982

MODERATOR-I WILL BE TREATED BY THE NORDHEIM

MASS OF MODERATOR-2 = 235.044

MODERATOR-2 WILL SE TREATED BY THE NOEDHEIM

TEMPERATURE (RELVIN)

LUMPED NUCLEAR DENSITY

LUMP DINENSION (A-BAR)

DANCOFF CORRECTION (C)

INTEGRAL METHOD.

EIGMA)PER ABSORBER ATOM)=

INTEGRAL METHOD.

SIGMA)PER ABSORBER ATOM)=

INTEGRAL METHOD.

= 293.000

= 1.5497355E-04

= 1.O39O000E-01

= 3.0363533E-01

5. 7343777E+01

6. 8310303E+01
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Revision 44
THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT POE SPATIAL SELF-SHIELDING=1.RSS00

GROUP WEB ABS BBS FlSS REE SCAT
S -4.686594E-04 0.000000E+00S -S.222821E-S3
10 -2.346429E-52 -1.449519E-S7 -l.687880E-01
11 -S.533950E-01 S.000O00ESS -3.R2434SE+00
12 -8.307453E+SS S.00000SE+R0 -9.552425E+00
13 -9.787482E+R0 0.000000E+00S -3.248145E+SS
14 -1.8103S7E+01l 0.0000S0E+00 -1.065493E+00
15 -6.534871W-OS S.000000E+SS 8.378655E-09

EXCESS RESONANCE 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** *

***** ~PROGRAN4: 000009***

*** CREATION OATS: 03/06/96***

***** VOLUME: Eng***

***** ~LIBRARY: M:\SCALE43\WIHNT\EXE***

*** PRODUCTION CODE: KENOVA***

***** VERSION: 3.1***

***** JOBEWARE: SCALE-PC***

*** DATE OF EXECUTION: 08/05/08***

* * TIME OF EXECUTION: 16:15:56***

*****OMRICPAAMTER***

****UR*NMEROFGEERTON*1*3 *

* **NG NME E EEAIN10 ** *

* ** ***** NUMBRO GE ERAION TORABETSPEDS 3****

* ** BG BGNIGGNRTONUBR1* **

* ** WEBA TMPE GENERATIONSBTEN C(ECNP)NT00 ** *

***1E NUMBER OF GEXTRAT1-ONCOSS2SETIONS*

***NR NEUTBRO BASS SIZERTO 1025**

* ** NK EXTBRA POSIENRTIONS INETRON BANIPED0 * *

* ** XFB GEXTRA PSTIONS INEFISSONCH BAONES 0 * **

NB*XI NUMBER OF D.TA. BL-CD CONS UNITIO8 200

***LSB LNGUTHROP DA.K BICESONUNIT0**1

***l MD FCLCLTO OWR ** *

INPUN ETRDA PSTAWITTEN OHNESTARTN UANIT HO*

* ** BINDEARYLDATAU 0INTERAC AVRAE YES00 ** *
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** ***** LOGICAL PARAMETERS **** * *

RUN

FLX

SMU

CKU

PMU

OMK

PMN

MML

AX'

XS2

XAP

EXECUTE PROBLEM AFTER CNECEING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX E-EFF BY UNIT NUMBER

COMPUTE COFACTOR E-EFF BY UNIT NUMBER

FEINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY MOLE NUMBER

COMPUTE COFACTOR E-EFF BY MOLE NUMBER

PRINT FIBS PROD MATRIX BY MOLE NUMBER

COLLECT MATRIX BY MIGMEST MOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

YES

MO

NO

NO

NO

NO

MO

NO

NO

NO

MO

NO

MO

MO

MO

NO

PLT

FDN

NUB

MKP

CKP

FMP

NKA

CKA

FMA

MAL

FAR

GAS

FAX

PwMT

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX E-EFF BY UNIT LOCATION

COMPUTE COFACTOR E-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX E-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FIBS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY MIGNEST ARRAY LEVEL

PRINT FIB. AND ABS. BY REGION

PRINT PAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGNT AVERAGE ARRAY

NO * *

NO * *

YES ** *

NO ** *

NO * **

NO ** *

NO ** *

NO ** *

NO ** *

NO ** *

NO * **

NO * **

NO ** *

MO ** *

NO ** *

NO ** *

NO **

FKI PRINT FISSION SPECTRUM

PlD PRINT EXTRA 1-D CROSS SECTIONS

PGM PRINT INPUT GEOMETRY

BUG PRINT DEBUG INFORMATION

TEE PRINT TRACEING INFORMATION

PARAMETER INPUT COMPLETED

...... 0 I'S MERE USED READING TME PARAMETER DATA ....

* * * * * * * * * * * * **** DATA READING COMPLETED***********

*** *UI OUE* *

*** NUMBER DATA SET MNAE MNAE UNIT FUNCTION ** *

** XSC 14 D:\RAA\LNT£ ANST0 inpul\fE12 PS533\FT14F001 MIXED CROSS SECTIONS**

** ALE 79 M:\sCBTe43\DATALIB\FT79F001 INPUT ALBEDOS**

M* TS 00 M:\scale43\DATALIB\FT80FSS1 INPUT NEIGNTS**

* ** SET 16 UNKGNOWN WRITE SCRATCH DATA * *

* BIN 90 D:\RAA\LWT ANSTO inpuL\f 12F0 336\FTB5FOS1 BINARY INPUT DATA *

** RBT 98 D:\RAA\LNT ANSTO input\E_12P_5336\FT95FO01 READ RESTART DATA**

** LIB 4 D<\ERAA\LNT ANSTO input\f_12P_5336\FTS4FSS1 INPUT AMPX WOREING LIBRARY **

**8 D:\RAA\LNT ANSTO inputL\6f12 P5336\FT98FS01 INPUT DATA DIRECT ACCESS**

* ** 9 UNKNOWN SUPER GROUPED DIRECT ACCESS * **

19 i UNKNOWN XSEC MIXING DIRECT ACCESS ***

...... 0 I'S MERE USED PREPARING INPUT DATA ....

CROSS SECTIONS BREAG FROM TME ANPX NORKING LIBRARY ON UNIT 4

MIXING TABLE

NGMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE TMRESMOLD =3.0B-S5

MIXTURE = 1 DENSITY(G/CC) = 1.9018
NUCLIDE ATOM-DENS. WGT. FRAC. SA ANT
1013027 3.25147E-52 7.66011E-S1 13027 2609818

08/12/94
1092235 1.071740-03 2.19950E-01 91235 235.0441

08/12/94
1092238 6.75448E-05 1.4S393E-02 92219 238.0510

08/12/94

NUCLIDE
AL-27 1193 219

URANIUM-235

URANJIUM-238

TITLE
GP 040375(5)

ENUDF/B-IV MAT 1260

ENDF/B-BV MAT 12620
UPDATED

UPDATED

UPDATED
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MIXTURE =
NUCLIDE
2013027

08/12/94

MIXTURE =
NUCLIDE
3001001

08/12/04
3008010

08/12/04

MIXTURE =
NUCLIDE
4001001

0 8/12/94
4008010

0 8/12/94

MIXTURE =
NUCLIDE
0082008

0o8/12/00

MIXTURE =
NUCLIDE
0024304

0 8/12/94
0025888

08/12/04
0020304

0 8/12/94
0028204

0 8/12/04

MIXTURE =
NUCLIDE
7013027

0 8/12/04

MIXTURE =
NUCLIDE
8024304

0 8/12/04
80250008

0 8/12/84
8020304

080/12/94
8028304

0 8/12/04

MIXTURE=
NOUCLIDE
0001001

0 8/12/04
0008010

08/22/04

MIXTURE =
NUCLIDE

10002001
08/12/04

190008010
08/12/04

MIXTURE =
NTUCLIDE

11013027
00/12/04

11002230
08/12/04

11002238
08/12/904

MIXTURE =
NUCLIDE

12013027
08/12/904

MIXTURE =
NUCLIDE

13001001
08/12/94

13008010
0 8/12/94

MIXTURE =
NUCLIDE

21013027
0 8/12/04

21092230
0 8/12/04

21092238
0 8/12/04

MIXTURE =
NUCLIDE

22013027
08/12/94

MIXTURE =
NUCLIDE

23001001
08/12/04

23008000
08/12/04

2 DENSITY(G/CC) = 2.7020
ATOM-DENS. NOT. FRAU. ZA AET

6.03066E-02 1.OOOOOE+00 13027 26.0818

ATOM-URNS.
6.687629-02

3.34381E-02

4
ATOM-DENS.

0.068762E-02

3,34381E-02

DENOSITY(G/CC) = 0.90977
NOT. FRAU. IA ANT

1.11927E-01 1001 0.0077

8.880749-01 8010 10.9904

DENSITY (0/CU)
EDT. FRAU.

1.I12927E-01

8.88074E-01

= 0.90977
IA ANT

1001 1.0077

8010 10.9904

5 DENSITY(G/UU) = 11.344
ATOM-DENS. EDT. FRAU. EA ANT

3.29690E-02 1.800000E+00 82009 207.2100

0 DENSITY(G/UU) = 7.9200
ATOM-DENS. NOT. FRAU. IA ANT

1.742869-02 1.90000E-01 24000 51.09057

1.730339-03 1.99999E-02 250000 54.0370

0.930709E-02 6.080009-01 20000 00.8447

7.728709-02 9.500019-02 28000 58.0872

7 DENSITY(O/CU) = 2.7020
ATOM-DENS. EDT. FRAU. IA ANT

6.839066E-02 1.000009+00 13027 26.9818

ATOM-DEMO.
1.74286E-02

1.72363E-03

0.93079E-02

7.720709-03

9
ATOM-DENS.

6.6888069-06

3.344489-06

10
ATOM-DENS.

0.687629-02

3.34381E-02

11
ATOM-DENS.

1.72260E-02

7.290709-04

6.200669-00

DENSITY (0/CU)
NOT. FRAU.

1.90000E-01

1.909999E-02

0.95000E-01

9.000019-02

DENSITY (0/CU)
NOT. FRAU.
1 .11927E-01

8.88074E-01

DENSITY (0/CC)
NOT. FRAU.

1.110279-01

8.880749-01

DENSITY (O/UU(
NOT. FRAU.

7.139029-01

2.632190-01

2.288789-02

= 7.9200
IA ANT

24000 81.89957

200095 04.0370

20000 59.8447

28000 08.6872

= 0.99997E-04
IA ANT

1001 1.0077

8016 10.9904

= 0.99977
IA ANT

1001 1.0877

8000 10.0904

= 1.0811
IA ANT

03021 20.9818

92230 230.0441

02238 230.0010

NUCLIDE TITLE
AL-27 1193 218 OF 0403705(0)

NUCLIDE TITLE
HYDROGEN ENDF/E-IV MAT 1269/THRMI002

OXYGEN-i6 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/E-IV MAT 1269/THRMI002

OXYGEN-i6 ENDF/B-IV MAT 1276

NUCLIDE TITLE
FE 1280 2i8NOP 042370 0-3 203R

NUCLIDE TITLE

UN 1191 NT SS-304 (1/ROT) F-I 293R SF=5+4 (42370)'

MANGAN8ESE-55 ENDF/B-IV MAT 1197

FE 1192 NT 00-304 (1/EST) P-3 2939 SP=5+4 (42370)'

NI 1100 NT 00-384 (1/ROT) 0-3 2939 SP=5+4 (42370)'

NUCLIDE TITLE
AL-27 1193 218 OF 0403795(0)

NOULIDE TITLE

OR 1101 NT 00-304 (1/ROT) 0-3 293R 00=5+4 (42375)'

M-ANGOINESE-55 ENDF/B-IV MAT 1197

FE 1192 NT 05-304 (1/ROT) 0-3 2939 0P=5+4 (42379)'

NI 1198 NT 00-304 (1/ROT) 0-3 293R 0P=5+4 (42370)'

NUCLIDE TITLE
HYDROGEN ENDF/B-IV NAT 1269/TNONI002

OXYGEN-i6 ENDF/B-IV MAT 1276

NUJCLIDE TITLE
HYDROGEN ENDP/B-IV MAT 1269/THOM1002

OXYGEN-i6 ENDF/B-IV MAT 1270

NUCLIDE TITLE

AL-27 1193 210 00 040370(5)

URANOIUM-235 ENDF/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
0_L-27 1193 218 00 040375(5)

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/TNRM1002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1193 218 00 040375(5)

UE.ANIUM4-235 ENDF/E-IV MAT 1261

UP.OINIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GO 0403750)0

NUCLIDE TITLE
NYDROGEN ENrDF/B-IV NAT 1269/TNRM1002

OXYGEN-16 END3F/B-IV NAT 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

12 DENSITY)G/CC) = 2.7020
ATOM-DENS. NOT. FRAU. ZA5 ANT

0.030669-02 1.000089+00 13027 26.0818

13
ATOM-DENS.

6.68 762E-02

3.34381E-02

21
ATOM-DENS.

6.599809-03

8.894189-04

1.549749-04

DENSITY (0/CU)
NOT. FRAU.

1.10279-81

8.880749-01

DENSITY()G/CC)
NOT. FRAU.

4.199699-01

4.938279-01

8.70047E-02

= 0.99977
IA ANT

1001 1.0077

8016 18.9904

= 0.70410
IA ANT

13027 20.9818

92239 239.0441

92238 239.0010

22 DENSITY(G/UCC) = 2.7020
ATOM-DENS. NOT. FRAU. IA ANT

0.020669-82 1.000809E+00 13027 26.9818

23
ATOM-DENS.

6.08762E-02

3.34381E-02

DENSITY (0/CC)
NOT. FRAU.

1.1927E-01

8.88074E-01

= 0.90977
ZA ANT

1001 1.0077

8010 15.9904

2001001 NYDROGEN ENUF/B-IV MAT 1269/THRM1002 UPDATED 09/12/94
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13001001
23001001

4001001
0001001

10001001
3008010

13008010
23 00 8010

4000010
9000010

10000010
1013027
2013027

11013027
12013027
21013027
22013027

7013027
4024304
0024304
00250000
00250000
6026304
80030304
6020304
0020304
50002000
1002230

11002230
21002230

1002230
11002230
210922330

HYDROGEN EHDO/B-IV MAT 1269/TOORM1002
HYDROGEN ENDO/B-IV NAT 1269/THRM1002
HYDROGEN EEDF/B-IV MAT 1269/THRNOOO2
HYDROGEN REDO/B-TV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1OO2
OXYGEN-16 ENDP/B-IV MAT 1276
OXYGEN-16 RENDF/B-IV MAT 1270
OXYGEN-16 ENDF/B-IV MAT 1270
OXYGEN-16 ENDO/R-IV MAT 1270
OXYGEN-16 ENDP/B-IV MAT 1270
OXYGEN-16 ENDF/B-IV MAT 1270

AL-27 1103 210 GO 040375(5)
AL-27 1193 210 OP 040375(5)
AL-27 1103 210 OP 040375())
AL-27 1103 210 OP 0403750))
AL-27 1193 210 OP 0403750))
AL-27 1103 210 OP 0403705(0)
AL-27 1103 210 OP 040375 (0)
CR 1101 NT 0S-304 (1/ROT) 0-3 203K 00=5+4 (42370)
CR 1191 NT 00-304 (1/ROT) 0-3 203K 00=0+4 (42370)'

MANGANESE-55 ENDF/N-IV MAT 1197
MANGANESE-SO REDF/B-TV MAT 1107

PR 1102 NT 00-304 (1/ROT) 0-3 203K 0P=0+4 (42370)
PR 1102 NT 00-304 (1/ROT) 0-3 203K 00=0+4 (42370)
NI 1100 NT SS-304 (1/ROT) 0-3 203K 0P=0+4 (42370)
NI 1100 NT 00-304 (1/ROT) 0-3 203K SP=5+4 (42370)
PR 1200 218NGP 042370 0-3 203K

UPOANIUM-235 REND/B-TV MAT 1261
UR.ANIU2M-230 REDF/B-TV MAT 1201
URANIUOM-235 REDO/B-TV MAT 1201
UJRANIUM-238 REDO/N-IV MAT 1262
URANIU0M-238 REDO/B-TV MAT 1262
URANIOOUM-238 RNDF/B-IV MAT 1262

UPDATED 08/12/04
UPDATED 00/12/94
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED 08/12/04
UPDATED 00/12/04
UPDATED 08/12/04
UPDATED 08/12/04
UPDATED 08/12/94
UPDATED 08/12/04
UPDATED 08/12/04
UPDATED 08/12/94
UPDATED 00/12/04
UPDATED 00/12/04
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED 08/12/94
UPDATED 08/12/04
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 00/12/04
UPDATED 00/12/94
UPDATED 00/12/94
UPDATED 00/12/04
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/04

UNIT REGION

1
2
3
4
5

7
8

i0

12
13
14
10
10

2 1
2
3
4
5

7

3 1

VOLUNES FOR THOSE UNITS UTILTZED ON

GEOMETRY
REGION VOLUME

1 1.69451E+03 CM**3
2 2.80775E+01 CM**3
3 0.13984E+01 CM**3
4 2.90465E+01 CM**3
5 4.56862E+02 CN**3
6 3.26919E+01 CN**3
7 1.06164E+02 CM**3
0 3.36060E.01 CM**3
0 5.25153E.02 CM**3

10 3.73052E+01 CM**3
1i 1.20930E+02 CM**3
12 3.82744E+01 CN**3
13 5.93444E+02"CM**3
14 4.19104E+01 CM**3
10 1.359000+02 CM**3
10 4.27173E+01 CM**3

17 3.96586E+01 UM**3
10 3.47600E+00 CM**3
10 1.00925E+01 CM**3
20 4.03702E+00 CM**3
21 1.229008E+01 CM**3
22 4.59910E+00 CM**3
23 1.38891E+01 CM**3
24 5.15671E+00 CM**3

20 1.79337E-01 CM**3

20 1.76679E+03 CM**3
27 7.34815E+02 CM**3

THIS PROBLEM

CUMULATIVE
VOLUME

1.09451E+03 CMN*3
1.72258E±03 CMN*3
1.81398E+03 CM**3
1.04303E+03 CM**3
2.20989E±03 CM**3
2.33258E±03 CM**3
2.43870E+03 CM**3
2.47241E+03 CM**3
2.99700E+03 CM**3
3.03487E±03 CM**3
3.105800+03 CM**3
3.19407E+03 CM**3
3.78751E+03 CM**3
3.82043E+03 CU**3
3.O6513E+03 CM**3
4.00705E+03 CM**3

3.06506E+01 CM**3
4.31347E+.01 CM**3
5.38272E+01 CM**3
5.70648E+01 CM**3
7.015570+01 CM**3
7.47548E+01 CM**3
8.86439E+01 CM**3
9.38000E+01 CM**3

4.19563E+03 CM**3

5.96242E+03 CM**3
0.09723E+03 CM**3

0 1 30

7 1 31

0 1 32

0 1 33
2 34
3 30

10 1 36
2 37
3 30

333 1 370
2 3800
3 301

334 1 302
2 303
3 304

330 1 300
2 300
3 307

SURROUEDING GEOMETRY VOLUNES

330 1 300

340 1 410
2 411

340 1 412
2 413

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
3.09751E+03 CM==3
1.36994E±03 CM**3

1.29829E+04 CM**3
3.09751R±03 CM**3
1.36994E±03 CM*3

7.83597E+01 CM**3
1.25503E+01 CM**3
1.47043E+02 CM**3

7.83597E+01 CM==3
1.25503E+01 CM**3
7,30952R+01 CM**3

7.83597E+01 CM**3
1.250302+01 CM**3
7.39952E+01 CM**3

GEOMETRY REGION

3.19050E+03 CM**3

3.10016E±03 CM**3
7.83619E+02 CM*3

3.100100+03 CM**3
7.03619E+02 CM**3

6.6.1 6-21

6.09723E+03 CMN*3

6.43417E+00 CM**3

1.13216E+03 CM**3

2.30289E+01 CM**3

0.02781E+04 CM**3
6.30756E+i04 CMN*3
0.52455E+04 CM**3

6.02781E+04 CM**3
6.38756E+04 CM**3
0.52455E+04 CM**3

7.03597E+01 CM**3
9.O91O1E+01 CM**3
2.38853E+02 CM**3

7.83597E+01 CM**3
0.09101E+01 CM**3
1.64900E+02 CM**3

7.83597E+01 CN*3
9.O9101E+01 CM**3
1.64005E+02 CM**3

300 1S AN ARRAY PLACEMENT

3.T96O5E+03 CM**3

0.20621E+03 CM**3

7.070030+03 CM**3

0.29621E+03 CM**3
7.07003E+03 CM*3

BOUrNDARY REGION

NAC International
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350 1 414
2 415

351 1 416
2 417

352 1 418
2 419

303 1 420
2 421

354 1 422
2 422

401 1 424
2 425

402 1 426

403 1 427

404 1 428

405 1 429
2 420
3 431
4 4322
0 433
0 434
7 435

400 1 430
2 437
3 430
4 439

407 1 440
2 441
3 442
4 443
0 444

SURROUNDING GEOMETRY VOLUMES -

408 1 440

3.10016E+03 CM**3
7.83619E+02 CM**3

3.10016E+03 CM**3
7.830196+02 CM*3

3.100106E03 CM**3
7.83619E+02 CM**3

3.10016E+03 CM**3
7.836195+02 CM**3

3.10016E+03 CM*3
7.83619E+02 CM*3

1.46220E+04 CM**3
9.288767E02 CM**3

0.167464E00 CM**3

1.04209E+03 CM**3

0.189169903 CM**3

0.909060+00 CM**3
9.69190E+04 CM"*3
1.00970E+06 CM**3
2.0990066+00 CM**3
1.528016+00 CM**3
0.330306+04 CM**3
9.016396+05 CM**3

1.172106+05 CM**3
1.009106+00 CM**3
4.073526+03 CM**3
0.087706E+04" CM**3

1.002406+04 CM**3
0.200416+04 CM**3
9.404396+04 CM**3
4.073536+03 CM**3
0.081916+04 CM**3

GEOMETRY REGION

4.982886+00 CM**3

6.29621E+03 CM**3
7.07983E+03 CM**3

6.29621E+03 CM**3
7.079830+03 CM**3

0.290206+03 CM**3
7.079036+03 CM**3

0.296230+03 CM**3
7.079836+03 CM*3

0.290216+03 CM**3
7.079836+03 CM**3

0.4180086+04 CM**3
0.510976+04 CM**3

0.107064+00 CM**3

1.005276+03 CM**3

4.049906E+00 CM**3

4.049006+00 CM**3
5.018196+05 CM**3
1.071526+00 CM**3
1.071406+00 CM**3
3.399506+00 CM**3
3.4028006+00 CM**3
4.434446+06 CM**3

1.172106+05 CM**3
2.183206E+05 CM**3
2.227996+05 CM**3
2.830776+05 CM**3

1.002406+04 CM**3
1.092296+05 CM**3
2.03273E+05 CM**3
2.07946E+05 CM**3
2.647565+05 CM**3

445 IS ANl ARRAY PLACEMENT

4.98280E+06 CM**3

BOUNDARY REGION

UNIT USES REGION MIXTURE

1 30 1

12
13
14
10
16

2 70 1

7 0 12

8 70 1

9 2 1

10 3 1

333 54 4

34 714

33 7 1

TOTAL VOLUME

5.930776+04 CM**3
9.827136+02 CM

t
*3

3.198906+03 CM**3
1.910036+93 CM**3
1.099026+04 CM**3
1.144226+03 CM**3
3.710736+03 CM**3
1.179126+03 CM**3
1.830046+04 CM**3
1.300068+03 CM**3
4.232556+03 CM**3
1.339060+03 CM**3
2.077006+04 CM**3
1.407196+03 CM**3
4.749346+03 CN*.3
1.495030+03 CM**3

2.770106+03 CM**3
2.433246+02 CM**3
7.484776+02 CN**3
2.820336+02 CM**3
9.003506+02 CM**3
3.219416+02 CN**3
9.722306+02 CM**3
3.009706+02 CM**3

0.377067+00 CM**3

2.473916+04 CM**3
1.028746+04 CM**3

3.710206E+04 CM**3
1.043116+04 CM

t
*3

2.201906E+02 CM**3

5.430063+03 CM**3

2.072060+03 CM**3

2.096096+04 CM**3
7.100026+03 CM**3
2.739086E+03 CM**3

3.804806+04 CM**3
1.079206+04 CM**3
4.109816+03 CM**3

6.502226+03 CM**3
1.004236+03 CM**3
1.242726+04 CM*3

5.400186+02 CM**3
0.780226+01 CM**3
5.179767+02 CM**3

5.485186+02 CM**3
8.780226+01 CM**3
5.179767+02 CM*3

0
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336 7 1

348 1 1
2

349 1 1
2

350 1 1
2

351 1 1
2

352 1 1
2

353 1 1
2

354 1 1
2

401 1 1
2

403 7 3

403 1 1

404 1 1

405 1 1

4

2.237239+04 CM**3

3.10015E+03 CM**3
7.83619E+~02 CM**3

3.100169+03 CM**3
7.536199E+2 CM

t
*3

3.15016E+03 CM*"3
7.03619E+02 CM**3

3.10016E+03 CM**3
7.835199.52 CM**3

3.15516E+53 CM**3
7.83619E+02 CM**3

3.10016E.+03 CM**3
7.835199+52 CM**3

3.10516E+53 CM**3
7.535199+52 CM**3

1.46220E+04 CM**3
9.28867E+02 CM**3

4.31735E+01 CM**3

1.04209E+03 CM**3

6.81099E+63 CM**3

0.050090+00 CM**3
9.691909+04 CM**3
1.96970E+05 CM**3
2.999669.05 CM**3
1.25201E+06 CM**3
8.33538E+04 CM**3
0.516359E+5 CM**3

1.17210E+05 CM**3
1.00915E+05 CM**3
4.573529+03 CM**3
6.007769.04 CM**3

1.65245E+04 CM**3
9.26041E+04 CM**3
9.40439E+54 CM**3
4.67353E+03 CM**3
5.65191E+54 CM**3

4.982588E+6 CM**3

MASS (0)
3.52321E054
3.559520+04
1.19755E+05
1.77599E+055
1. 2323 3E+07
4.40905E+55
5.600179+03
5.5385559.6
2.79223E+52
5.3 02049+03
3.32327E+03
1. 34 6015+04

406

457

408

4

2
3
4

1

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 1.589669+04 CM**3
2 1.113819+04 CM**3
3 3.198129+05 CM**3
4 1.779399.05 CM**3
5 1.085325+06 CM**3
6 5.56691E+04 CM**3
7 2.072659.03 CM**3
8 6.993509±05 CM**3
9 2.792319.56 CM**3

ii 7.67925E+53 CM**3
12 1.22993E+53 CM**3
13 1.34631E+04 CM**3

** SIASING INFORMATION**

** A DEFAULT WEIGHT OF 0.550 MILL SE USES FOR ALL BIAS ID'S.**

..... 0 I000 MERE USES 09 K9110-V BEFORE TRACKING ....

..... 5.00367 MINUTES WE99 USES PROCESSING DATA . ....

VOLUME FRACTION OF FOSSILS MATERIAL 09 THE CORE. 4.731369-03

START TYPE I WAS USED.

THE NEUTRONS MERE STARTED MOTH A FLAT DISTRIBUTIONI TM A CUSOOD SEP1990 BY:
+X. 1.6850009+01 -X=-1.88500E+01 +Y.-1.685009+01 -Y+ 1.685500E+01 +0+ 4.733559+02 -1= 2.667009+01

GENERATION
GENERATION K-EFFECTIVE

K9150 MESSAGE NUIMBER 95-132
1 7.503599-51

9990 MESSAGE NUMBER 95-132
2 7.523349-05

9990 MESSAGE NUMBSER K5-132
3 7.037479-01
4 7.4505559-01
5 0.193259-51
6 8.476459-01
7 7.942569-51
8 6.099369-01
9 7.719559-01

10 7.74465E-01
10 8.11229E-01
12 8.299799-51
13 7 630739-51

NAG International

ELAPSES TIME
MINUTES

WARNING .... ONLY
5.931679-01

MARNING .... ONLY
5.968339-01

WARNING.... ONLY
6.513339-01
6.555090-51
6.086679-01
6.123339-01
5.175000-51
6.256679-51
6.243339-51
6.28500E-01
6.316679-51
6.361679-51
6.308339-01

AVERAGE AVG K-EFF MATRIXK-EFFECTIVE DEVIATION K-EFFECTIVE
827 INDEPENUENT FISSION POINTS MERE GENERATES

1.505590+55 5.555059+50 0.555559+500
860 INDEPENSENT FISSION POINTS W999 GENERATES

1.555559+56 0.50000E+00 0.555559+05
875 INDEPENDIENT FISSION POINTS WERE GENERATED

7.837479-51 5.555559+05 5.555559+05
7.644529-51 1.934539-52 5.505556E+55
7.82710E-01 2.144660-52 5.005559+00
7.989449-51 2.221529-52 5.5005090E55
7.985565-01 1.723336-02 5.055559+65
7.99995E-01 1.421579-62 5.00001E+00
7.059899-51 1.266559-62 5.555059+55
7.933619-55 5.128929-52 0.551509+50
7.952939-55 1.015359-52 0.555559+55
7.987619-51 9.721419-53 5.555559+50
7.955179-51 9.372779-53 5.000505+50

MATRIX K-EFF
DEVIATION

0.055509+05

5.555059+55

0.5050900+55
5.595059+50
5.555509+55
5.555559+50
5.505590+55
5.555559+55
5.505590+55
5.050000+55
5.05555E+55
0.5500005E0
0.50000E+00
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14
15
16
17
18
19
20
21
22
22
24
25
26
27
28
28
30
31
32
33
34
35
36
37
38
39
40

8. 03280E-01
8.34758E-01
7 .79338E-01
7.93468E-01
7.715818-01
8.34116E-01
8.00109E-01
7.025708-01
7.75841E-01
8.200038-01
8.138338-01
8.146048-01
7.865688-81
7.774188-01
7.64 0788-01
8.072638-01
7.780468-81
7.81461E-01
7.911038-01
8.640038-01
8.21471E-01
8.647308-01
7.80608E-01
7.008428-01
7.861688-01
8.414078-01
7.720778-01

6.435008-01
6.47167E-01
6.50833E-01
6.553338-01
6.590008-01
6.62 6678-01
6.663338-01
6.710008E-01
6.74667E-01
6.78333E-01
6.820008-01
6.865000E-01
6.90167E-01
6.93833E-01
6.97500E-01
7.01167E-01
7.04833E-01
7.085000E-01
7.138000E-01
7.16667E-01
7.20333E-01
7.240008-01
7.2 76678-01
7.31333E-01
7.36000E-01
7.39667E-01
7.43333E-01

5.00367E+00
5 .807338+08
5 .01100E+00
5.01467E+00
0. 0183 38+00
5.02200E+00
5.02567E+00
5.02933E+00
5.03300E+00
5. 036678+00
5.041178,00
5.044838+00
5.848500E+00
5.05217E+00
5.05583E+00
5.05950E+00
5.06317E+00
5.066838,00
5.07050E+00
5.07417E+00
5.07783E+00
5.08150E+00

7.961648-01
7.091308-01
7.977168-01
7.07433E-01
7.05 8178-01
7.98070E-01
7. 986838-01
7.98361E-01
7.97235E-01
7.98590E-01
7.998287E-01
7.999578-05
7.98527E-01
7.976828-01
7.963900E-01
7.96792E-01
7.96141E-01
7.98635E-01
7.954868-01
7.97700E-01
7.984428-01
7.98633E-61
7.98104E-01
7.981548-01
7.97 8778-01
7.99053E-01
7.98343E-01

8.094638-01
8.09468E-61
8.09489E-01
8.09465E-01
8.09487E-01
8.09487E-01
8.095268-01
8.09512E-01
8.09540E-01
8.09525E-01
8.095208-01
8.085438-01
8.09558E-01
8.09575E-0 1
8.09575E-01
8.09605E-01
8.09582E-01
8.09594E-01
8.09602E-01
0. 09584E-01
8.095918-01
8.09614E-01

8.88055E-03
8.43174E-03
7.93325E-03
7.39088E-03
7.099838-03
7.039378-03
6.665058-03
6.31271E-03
6.09371E-03
5.95257E-03
5.71818E-03
5.50482E-03
5 .46121E-03
0.3 00838-03
5.258978-03
5.07644E-03
4.93499E-03
4.78861E-03
4.62861E-03
4.99397E-03
4.892128-03
4.74539E-03
4.633978-03
4.499908-03
4.381900E-03
4.42123E-03
4.36148E-03

7.364438-04
7.35834E-04
7.35514E-04
7.35262E-04
7.34 9628-04
7.34341E-04
7.34740E-04
7.34 2438-04
7.34148E-04
7.336848-04
7.33 0888-04
7.32858E-04
7.32393E-04
7.31974E-04
7.31361E-04
7.31354E-04
7.31095E-04
7.30586E-04
7.30021E-04
7.296428-04
7.29068E-04
7.28825E-04

0.00000E+00
0.00000E+00
0.00000E+00
0.006000+00
0.060000E+00
0.000008+00
0.00000E+00
0.00000E+00
0.000008+00
0.000008+00
0.000008+00
0.000008+06
0.000008,00
0.00O000+00
0.00000E+00
0.00000E+00
0.000008+00
0.000008+00
0.00000E+00
0.000008+00
0.000005+06
0.000008,00
60.00008+00
0.000008+00
0.00000+600
0.000008+00
0.00000E+00

0.00000E+00
0.00000E+00
0. 000008+600
0.000008+00
0.000008+00
0.00000E+00
0.00000E+00
0.000008,00
0.00000E+00
6.000008+00
0.000008+00
0.00000E+00
0.000008,00
0.000008+00
0.000008+00
0.00000E+00
0.000008+00
0.00000E+00
0.00000E+00
0.006000E+00
0.000008+00
0.000008+00

0.000008+06
0.00000E+00
0.000008,00
0.000008+00
0.00000E+00
0.060000E+00
0.006000E+00
0.00000E+00
0.O00000+00
6.00000E+00
0.000008,00
0.000008+00
0.00000E+00
0.000008+00
0.600000E+00
0.060080+00
0.600000E+00
0.00000E+00
0.008000E+00
0.000008+00
0.00000E+00
0.060000E+00
0.00000E+00
0.060000E+00
0.006000E+00
0.000008+00
0.000008,00

0.000008600
0.000008+00
0.00000E+00
0.00060E,00
0.00O000E+00
0.00000+00
0.00000E+00
6.00000E+00
0.00000E+00
0.00000E+00
0.000008+00
0.000008+00
0.00000E+00
0.000600E+00
0.600000E00
0.6000O0E+00
0.00000E+00
0.000008+00
0.00000E+00
0.000008+00
0.00000E+00
0.00000E+00

1182 8.314478-01
1183 8.14944E-01
1164 8.344168-01
1185 7.818938-01
1166 8.351618-01
1187 8.091478-01
1188 8.55458E-01
1189 7.93934E-01
1190 8.42446E-01
1191 7.916878-01
1192 8.029598-02
1193 8.37834E-01
1194 8.27174E-01
1195 8.29739E-01
1196 8.091484-01
1197 8.45144E-01
5198 7.824750-01
1199 8.24244E-01
1206 8.19320E-01
1201 7.876548-01
1202 8.18055E-01
1203 8.37256E-01

KENO0 MESSAGE 0000008 K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED 00UM0BER OF GENERATIONS.

LIFETIME = 9.36018E-65 + OR - 1.03393E-07 GENERATIONO TOME = 6.573718-05 + OR - 8.96054E-68
05U BAR 2.419618,00 + OR - 5.688138-06 AVERAGE FISSION GROUP =2.41990E+01 + OR - 2.98182E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 4.076450-02 + OR - 1.06361E-04

NO. OF INITIAL
GENERATI ONE

SKIPPED

3

4

5

6

7

9

10

ii

AVERAGE
K-EFFECTIVE

0.80964 + OH

0.80969 + OR

0.80968 + OR

0.60965 + OR

0.00966 + OR

0.80966 + OR

0.80969 + OR

0.80972 + OR

0.80972 + OR

DEVIATION

-0.00073

-0.00073

-0.00073

-0.00073

-0.00073

-0.00073

- 0.00073

-0.00073

-0.00073

67 PER CENT
CONFIDENCE INTERVAL

0.80891 TO 0.81036

0.80896 TO 0.81042

0.00895 TO 0.01041

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

32 0.80971 , OR -0.00073 0.80897 TO 9.81044

95 PER CENT
CONFIDENCE INTERVAL

0.80818 TO 0.81109

0.00823 TO 0.81114

0.80822 TO 0.81114

0.60819 TO 0.81111

0.80821 TO 0.81112

0.80820 TO 0.81112

0.80024 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

0.80626 TO 0.82434

0.80860 TO 0.82760

0.80785 TO 0.83022

0.80778 TO 0.03187

0.79383 TO 0.82917

90 PER CENT
CONFIDENCE INTERVAL

0.80745 TO 0.81182

0.80751 TO 0.01107

0.80700 TO 0.81187

0.00747 TO 0.81183

0.80748 TO 0.81185

0.80747 TO 0.81180

0.80701 TO 0.81188

0.80754 TO 0.81191

0.86073 TO 0.81195

0.80701 TO 0.81190

0.80707 TO 0.81196

0.80763 TO 0.01202

0.80766 TO 0.81207

0.80777 TO 0.81218

0.80775 TO 0.05217

0.80174 TO 0.82886

0.80385 TO 0.83235

0.00226 TO 0.83501

0.80176 TO 0.03769

0.785006 TO 0.83800

000MBE58 OF
HISTORIES

1200000

1199000

3198000

1197000

1196000

1195000

11946000

11936000

1192000

1193000

1186006

1181000

1376600

1171000

1166000

26000

25000

16000

11O000

6000

17

22

27

32

0.80977

0.80982

0.80987

0.609g8

+ OR

+ OR

+ OR

+ 0R

-0.00073

-0.00073

-0.00073

-0.00074

37 0.80996 + OR -0.00074

0.80904 TO 0.81050

0.80909 TO 0.01056

0.80913 TO 0.81060

0.80924 TO 0.81071

0.80922 TO 6.81069

0.81078 TO 0.81992

0.81335 TO 0.82285

0.81344 TO 0.82463

0.81380 TO 0.82585

0.80267 TO 0.82033

1177

1182

1187

1102

1197

0.81530 + OR - 0.00452

0.81810 + OR - 0.00475

0.81904

0.81983

0.81150

+ OR - 0.00559

+ OR - 0.00602

+ OR - 0.00083
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PLOT OP AVERAGE K-EFFECTIVE BT GENERATION RUN.
THE LINE REPRESENTS R-EFP = 0.8096 + OR - 0.0007 WHICH OCCURS FOR 1203 GENERATIONS RUN.

0 .7451 0 .7774 0 .8097

i+ I
I

II I
I o

I
10+

I *
I

i I I

II

I I
I
Io I

I *

I *
I I

I *
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I *
7 * I

I * I
I * I

30+ I * I
I I
I I

I I
I I

95+ I * I
I I
I I

I * I
40+ I * I

II I

I I
I * I

45+ I *
I *
I -*
I *

I *I
5+I I

I I

I * I
7* I

5.I * I
I I
I I
I * I
I* I

60+ I * 5
I* I

I *1
I I

I* I

I* I
I* I
I* I

70+ I 0
I* I

1* I
70+ I *1

I *
I *
I *1

800 I I1

I IT
05 +I3 I

90+ 1*

II*

55 I1
I*

100 +I*

105 +I0
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110 +

115+

120 +

125 +

130+

1180 +

1185 +

1190 +

1195 +

1200 +

I* I
I * I

S*1
I'*

I0*

I *

*1
*I
*0
*I
*I
*0
*I
*I
*0
*0
*1
*2
*2
*3
*1
*I
*I
*I
*I
*I
*I
*I
*I
*I S

PLOT OP AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPEESENTS K-EFF = 0.8007 + OK - 0.0007 [WHICH 0CCURS FOR 4 GENERATIONS SKIPPED.

50+

10 +

10 +

20 +

25 +

30 +

30 +

40 ±

0.80090 0.0186 0.8277
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[*I
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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
0.7014 TO 0.7546
0.7546 TO 0.7578
0.7078 TO 0.7611
0.7611 TO 0.7643
0.7643 TO 0.7676
0.7676 TO 6.7706
0.7708 TO 6.7741
0.7741 TO 0.7773
0.7773 TO 0.7806
0.7606 TO 0.7838
0.7838 TO 0.7871
0.7871 TO 0.7903
0.7903 TO 0.7936
0.7936 TO 0.7068
0.7966 TO 0.8001
0.6001 TO 0.8033
0.8033 TO 0.6066
0.8066 TO 0.8008
0.8698 TO 0.8130
0.8130 TO 0.8163
6.8163 TO 0.8190
0.8190 TO 0.8228
8.8228 TO 0.8260
0.8266 TO 0.8293
8.8293 TO 0.8320
0.8320 TO 0.8308
0.8308 TO 0.8390
0.8390 TO 0.8423
0.8423 TO 0.8400
8.8400 TO 0.8488
8.8488 TO 0.8020
0.8020 TO 0.8093
0.8003 TO 0.8089
0.8080 TO 0.8637
0.8617 TO 0.8690
0.8600 TO 0.8682
0.8682 TO 0.0710
0.8710 TO 0.8747
0.8747 TO 0.8780
0.8780 TO 0.8812
0.8812 TO 8.8840
0.8840 TO 0.8877
0.8877 TO 0.0910
0.8910 TO 8.8942
0.8942 TO 8.8970
0.8970 TO 0.9007
0.9007 TO 8.9040
0.9040 TO 0.0072
0.9072 TO 0.9100
0.9108 TO 0.9337
0.9137 TO 0.9369
0.9369 TO 0.0202

0.7286 TO 0.7319
0.7319 TO 0.7301
0.7393 TO 0.7304
0.7384 TO 0.7436
0.7406 TO 0.7440
0.7449 TO 0.7401
0.7483 TO 0.7914
0.7904 TO 0.7046
0.7046 TO 0.7078
0.7078 TO 0.7611
0.7611 TO 0.7643
0.7043 TO 0.7676
0.7676 TO 0.7708
0.7708 TO 0.7741
0.7743 TO 0.7773
0.7773 TO 0.7806
0.7806 TO 0.7838
0.7830 TO 0.7971
0.7873 TO 0.7903
0.7903 TO 0.7936
0.7036 TO 0.7968
0.7968 TO 0.8000
0.8003 TO 0.8033
0.8033 TO 0.8066
0.8066 TO 0.8098
0.8090 TO 0.8330
0.8130 TO 0.8363
0.8163 TO 0.81950
0.8199 TO 0.8228
0.8228 TO 0.0269
0.8260 TO 0.8293
0.8293 TO 0.8320
0.8320 TO 0.8308
0.8396 TO 0.8390
0.8390 TO 0.8423
0.8423 TO 0.8400
0.8490 TO 0.84088
0.8488 TO 0.8020
0.8020 TO 0.8003
0.8003 TO 0.8080
0.8080 TO 0.8637
0.8017 TO 0.86500
0.8600 TO 0.8682
0.9082 TO 0.9735
0.8730 TO 0.0747
0.0747 TO 0.87800
0.9780 TO 0.08312
0.9812 TO 0.8840
0.9840 TO 0.8877

*****
*******
******
*******
*************
***********
*****************
*****************************
********************
***********************************
*•*********************************
*************************************
****************************************
********************************************
**************************************•********
****************************•***************************
**************************************************************
**********************************•****************
**************************************************************
*******************************************************************
**************************************************************
**************************************************************
*************************************************************
********************************•******************************
**************************************************
***************************************
*************************************
********************************
*****************************
*********************
****************
***************
************
*************

*********

0
FREQUEN8CY FOR GENERATIONS 304 TO 1203

NAG International 6.6.1 6-28



NAC-LWTn Cak4 A August 2015

Revision 44
08877 TO 0.8910 *
0.8910 TO 0.8942
0.8942 TO 0.8978
0.8978 TO 0.9807
0.9007 TO 0.9040
0.9040 TO 0.9072
0.9072 TO 0.0100
0.9100 TO 0.9137
0.9137 TO 0.9189
0.9180 TO 0.9202

0.7286 TO 0.7319
0.7319 TO 0.7391
0.7381 TO 0.7394
0.7084 TO 0.7418
0.7418 TO 0.7449
0.7440 TO 0.7481
0.7481 TO 0.7514
0.7514 TO 0.7048
0.7840 TO 0.7078
0.7578 TO 0.7811
0.7811 TO 0.7043
0.7043 TO 0.7870
0.7070 TO 0.7708
0.7700 TO 0.7741
0.7741 TO 0.7772
0.7773 TO 0.7800
0.7800 TO 0.7838
0.7830 TO 0.7871
0.7071 TO 0.7903
0.1903 TO 0.7930
0.1936 TO 0.7988
0.7908 TO 0.8001
0.9001 TO 0.8033
0.9033 TO 0.8000
0.9000 TO 0.8098
0.0098 TO 0.8130
0.9130 TO 0.8103
0.8103 TO 0.8190
0.8105 TO 0.8220
0.8228 TO 0.82600
0.9200 TO 0.8292
0.8293 TO 0.8325
0.9325 TO 0.8308
0.9350 TO 0.8390
0.0350 TO 0.8423
0.0423 TO 0.9405
0.9400 TO 0.8488
0.9488 TO 0.8820
0.8520 TO 0.8503
0.9053 TO 0.8580
0.0808 TO 0.8017
0.0017 TO 0.8500
0.8000 TO 0.8002
0.8082 TO 0.8710
0.0710 TO 0.0747
0.9747 TO 0.0780
0.8780 TO 0.8802
0.9812 TO 0.8840
0.8840 TO 0.8877
0.0877 TO 0.8010
0.9910 TO 0.8042
0.9942 TO 0.8970
0.9970 TO 0.9007
0.0007 TO 0.0040
0.9040 TO 0.9072
0.9072 TO 0.9100
0.9100 TO 0.0137
0.9137 TO 0.0109
0.9109 TO 0.9202

0.7280 TO 0.7319
0.1319 TO 0.7300
0.7301 TO 0.7384
0.7384 TO 0.7410
0.7410 TO 0.7449
0.7449 TO 0.7481
0.7481 TO 0.7014
0.7014 TO 0.7040
0.7040 TO 0.7070
0.7070 TO 0.7011
0.1011 TO 0.7043
0.7043 TO 0.7870
0.7070 TO 0.7708
0.7708 TO 0.7741
0.7741 TO 0.7773
0.7773 TO 0.7800
0.7800 TO 0.7038
0.7838 TO 0.7073
0.7871 TO 0.7003
0.7903 TO 0.7938
0.7030 TO 0.7008
0.7908 TO 0.8001
0.8001 TO 0.8033
0.9033 TO 0.0008
0.9000 TO 0.8090
0.9098 TO 0.8130
0.9130 TO 0.8103
0.9103 TO 0.8000
0.8190 TO 0.8228
0.0229 TO 0.0200
0.9200 TO 0.8203
0.8293 TO 0.8320
0.8325 TO 0.8308
0.8300 TO 0.8390
0.8300 TO 0.0423

FREOQUENCY FOR GENERATIONS 004 TO 1203

FROENYFO*ENRTIN*04TO10
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0.8423 TO 0.8455 *****
0.8455 TO 0.8488 *
0.8488 TO 8.8520
0.8528 TO 8.8553 **
0.8553 TO 0.8585 **
0.8885 TO 0.8617 *
0.8517 TO 0.8650 **
5.8650 TO 0.8682
0.8682 TO 0.8715
0.8715 TO 0.8747
0.8747 TO 0.8788
0.8780 TO 0.8852
0.8812 TO 5.8848
0.8848 TO 0.8877
8.8877 TO 0.8910
8.8510 TO 0.8942
0.8542 TO 0.8075
8.8575 TO 0.9007
0.9087 TO 0.9040
.09040 TO 0.8072

0.8072 TO 0.9105
0.8185 TO 0.5137
0.9137 TO 0.9169
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 thle
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

NAC-LWT Cask - Accident Transport Conditions
C SlowPoke Fuel - Foci in Alumainius Tubes
C Fuel Assembly Cells
1 1 -3.4570 -l 2 -3 u-S $ Foci Neat
2 2 -2.7000 -4 1 +2 -3 u-S $ Clad
3 2 -2.7000 -S 3 o-S $ Top Cap
4 2 -2. 7000 -S -2 u-S 0 Bottom Cap
5 3 -0. 9982 #1 02 93 04 o=8 $ Outside Rod
C Canister Related Calls
c Aluminum Tubes - Centerered
31 3 -0.9982 -31 u=7 0 Tube ID
32 5 -2.7000 -32 +31 u-7 $ Tube 00
33 3 -0.9982 32 u=7 $ Outside Tube
o Tube array
41 3 -0.9082 -33 +34 -35 +36 $ Tube Array

trel-(0 0 0.635) lat-l u-6 fili=-3:3 -3:3 0:0
6 6 688666
6 7 77 776
67 77 77 6
6 7 777786
67 77 77 6
67 7 777 6
6 6 66 666

51 5 -2.7000 -38 -37 u-5 0 Base Plate for Array
52 3 -0.9982 -41 fill-S ltrcl ( -2.6834 2.68934 0.6261 u-S 0 Fuel
53 like 62 but fill=8 trel ( -1.4134 2.6834 9.6351 9 u-S 0 Fuel R:
04 like 52 but fill-S trol = 0.0000 2.7429 0.8631 ) u=S 0 Fuel Rn:
55 like 52 but fill-S ltrc = 91.4134 2.6834 0.6351 9 u=5 0 Fuel Ru:
08 like 52 but fill-S trcl - 2.6034 2.68034 0.6351 ) u-5 S Fuel Ro:
17 like 62 but fill-S trcl -= -3.6834 1.4134 0.6351 9 u-S 0 Fuel Ri
55 like 62 but fill-S trcl = (-1.4134 1.4134 0.6351 9 u-S 0 Fuel R:
59 like 62 but fill-S trcl -= 0.0090 1.4729 0.8351 ) u-S $ Fuel Ruc
60 like 52 but fill-S trcl -= 1.4134 1.4134 0.6351 ) u-S 0 Fuel Ru:
81 like 52 but fill-S trul = 2.8934 1.4134 0.8301 ) u-S $ Fuel Ro:
62 like 52 but fill-8 trcl -= -2.7420 0.0000 0.6351 9 u-S S Fuel Ri
83 like 02 but fill-S trcl -= -1.4729 0.0000 0.6351 9 u-S $ Fuel Rc
64 like 52 but fill-S trcl = 90.0000 0.0000 0.6351 ) u-S $ Fuel Ro:
85 like 52 but fill-S trel = 91.4729 0.0000 0.6351 ) u-S 0 Fuel Ru:
86 like 52 but fill-S trel -= 2.7429 0.0000 0.6351 ) u-S S Fuel Ru:
67 like 52 but fill-S trcl - -2.6834 -1.4134 0.6351 9 u-S 0 Fuel
68 like 52 but fill-S trel -= -1.4134 -1.4134 0.8351 9 u-S $ FuelI
69 like 52 but fill-S trol - 0.0000 -1.4729 0.6351 ) u-S 0 Fuel Ri
70 like 52 but fill-S trcl -= 1.4134 -1.4134 0.6351 ) u-S S Fuel Ri
71 like 52 but fill-S trcl - 2.68034 -1.4124 0.6351 ) u-S 0 Fuel Ri
72 like 52 but fill-S trul -= -2.6834 -2.8834 0.6351 ) u-S 0 Fuel9
73 like 52 but fill-S trcl -= -1.4134 -2.8834 0.6351 C u-S 0 Fuel
74 like 52 but fill-S licl -= 0.0000 -2.7420 0.6351 ) u-S 0 Fuel Ri
75 like 52 but fill-S ticl -= 1.4134 -2.6034 0.6351 ) u-S 0 Fuel Ri
76 like 52 but fill-S trul -= 2.8034 -2.6834 0.6361 ) u-S 0 Fuel Ri
77 3 -0.0082 -35 +37

662 853 054 066 058 057 008 059 060 661 662 063 064 661
#680667 060 680 070 071 072 073 074 071 678
fill-6 u-S 0 Tube Array Arround Fuel Rods

70 3 -0.0062 +38 u-S 0 Tube Array Exterior
o Canister fur four tube arrays
81 5 -2.7000 -40 +39 u-4 S Can Bose and Shell
02 3 -0.0082 -30 fill-S trcl - ( 0.0000 0.0000 0.9852 ) u-4 S Tube
03 like 02 but fill-S trol - 9 0.0000 0.0000 25.0952 ) u-4 0 Tube A:
84 like 82 but fill-S trol - ( 0.0000 0.0000 49.2252 ) u-4 S Tube A:
81 like 82 but fill-S trcl - ( 0.0000 0.0000 73.3652 1 u-4 $ Tube A:
086 3 -0.9002 -30 002 603 004 085 u-4 $ Canister Cavity
07 4 -0.0001 40 u-4 S Canister Exterior
C Cells - MTR 7 Element Basket
01 6 -7.0400 -91 +94 +95 +98 +97 +90 +99 +100 u-3 0 Base plate
02 8 -7.9400 -92 +101 +105 u-3 S Support plate
03 6 -7.9400 -93 +101 +106 u=3 S Support plate
94 8 -7.9400 -101 +102 691 #92 093 u-I 0 Center column
05 8 -7.9400 -103 091 092 093 u-3 $ Center divider upper
98 8 -7.9400 -104 891 992 893 u-3 S Center divider lower
97 8 -7.9400 -lOS +108 +101 091 092 693 u-3 0 Small side
9586 -7.9400 -107 891 892 893 u-3 S taft divider
99 6 -7.9400 -lOS8 91 892 093 u=3 S Right divider
100 4 -0.0001 891 092 093 094 095 998 097 89S 099 u-3 0 Cask Cay:
C Cells - Basket Cell Opening
151 4 -0.0001 -151 fill-4 trcl - C -9.3503 4.5222 1.2700 ) u-2 $ U11
152 like 151 but trcl - ( -9.3503 -4.5222 1.2700 ) u-2 S It
153 like 151 but trcd - ( 9.3503 4.5222 1.2700 ) u-2 0 UR
154 like 151 but trcd - C 9.3503 -4.6222 1.2700 9 u-2 0 LR
156 4 -0.0001 0161 0152 0153 0154 fill-I u-2 S Basket Materials

Rod 1
id 2
d93
d94
d95
od 6
:d 7
d98
d99
9 10
:d 11
id 12
d 11
d 14
9 15
Sod 18
Sod 17
:d 18
od 19
:d 20
Sod 21
Sod 22
od 21
:d 24
:d 26

issy 1
:sy 2
isy I
say 4

ity Material

C Cells - tSWT Cavity
201 4 -0.0001 -201 fill-I 9 0.0000 0.0000 3.8100)
202 4 -0.0001 -202 fill=3 ( 0.0000 0.0000 116.5700 )
203 4 -0.0001 -203 fili-2 9 0.0000 0.0000 227.3300 )
204 4 -0.0001 -204 fill-2 C 0.0000 0.0000 339.0900
206 4 -0.0001 0201 0202 0203 0204 U-I
C Cells - t9WT Cask Accident Conditions
301 7 -11.344 -304 $ But~b
302 4 -0.0001 -303 fill-S S Cavity
303 6 -7.9400 -302 +304 0 Rettue
304 8 -7.9400 -301 +302 +306 +309 +103 $ OuterShell
305 6 -7.9400 -30S +300 +301 5 InnerlhellTaper
308 6 -7.9400 -307 +303 0 fenerShell
307 7 -11.344 -305 +307 0 teed

u-i
u-i
u=l
u-S
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308 7 -11.344 -306 +305 +309 $ LeadTaper
309 9 -309 +308 $ tead~ap
310 9 -0.0001 +301 -310 $ Gap To Reflector
311 0 +310 $ Outside

C Fuel Assembly Surfaces
1 CZ 0.2110 $ Fuel Moat
2 PS 0.4150 $ tower Meat Elevation
3 PS 22.4150 $Upper Meat Elevation
4 CO 0.2620 $ Clad
5 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 22.8300 0.3051 $ Rod Outline
C Canister Surfaces
c Aluminum Tubes
31 CS 0.5080 $ Tube 00
32 CS 0.6350 $ Tube 00
33 PX 0.0350
34 PX -0.6350
35 PT 0.6350
30 PT -0.6350 $ Tube Pitch Boa
o Tube array base and outer envelope
37 PS 0.0351 0 Base Plate Top Elevation
38 RPP -3.1750 3.1750 -3.1750 3.1750 0.0000 24.1300 $ Tube Container
o Canister for four tube arrays
30 RPP -3.5560 3.5560 -3.5560 3.5560 0.9652 200.1776 $ Can Cavity
40 RPP -4.1910 4.1910 -4.1910 4.1910 9.0000 101.1428 $ Can Outer
41 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 22.8300 0.3000 $ Rod Outline
C Surfaces - MTR 7 Element Basket
91 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 1.2700 16.8460 9 Base plate
92 RCC 0.0000 0.0000 52.0700 0.0000 0.0000 1.2700 16.8466 5 Support plate
93 RCC 0.0000 0.0000 104.1400 0.0000 0.0000 1.2700 16.8466 $ Support plate
94 CS 1.2700 0 Hole CC
85 C/S 0.0000 9.5250 1.2700 9 Hole UC
96 C/S 0.0000 -9.5250 1.2700 9 Hole tC
97 C/S -9.5250 4.6990 1.2700 $ Hole Ut
99 C/S -9.5250 -4.0500 1.2700 $ Bole Lt
99 C/Z 9.5250 4.6990 1.2700 9 Bole OR
100 C/S 9.5250 -4.6990 1.2700 0 Hole tR
101 RPP -5.1604 5.1604 -14.6935 14.6930 1.2709 111.7600 $ Center column outer
102 RPP -4.3667 4.3667 -13.9002 13.9002 1.2700 111.7609 9 Center column inner
103 RPP -4.3667 4.3867 4.3888 5.1826 1.2700 111.7600 9 Center divider upper
104 RPP -4.3667 4.3667 -5.1626 -4.3688 1.2790 111.7600 0 Center divider lower
155 RPP -14.1986 14.1986 -9.3599 9.3599 1.2700 111.7600 0 Small side outer
106 RPP -13.6938 13.8938 -9.0551 9.0551 1.2700 111.7600 0 Small side inner
107 RPP -13.8938 -5.1004 -0.3175 0.3175 1.2700 111.7600 $ left divider
108 RPP 5.1694 13.8938 -0.3175 0.3175 1.2790 111.7600 0 Right divider
C Surfaces - Basket Cell Opening
151 RPP -4.1909 4.1911 -4.1909 4.1511 1.2700 111.7600 0 Opening in Basket
C Surfaces - tWT Cavity
201 RCC 0.0000 0.0000 3.9100 0.0000 0.0000 111.7600 16.8407 $ Basket
202 RCC 0.0000 0.90900 115.5709 9.9000 0.0000 111.7600 16.8467 $ Basket
203 RCC 0.0000 0.0090 227.3300 0.0000 0.0000 111.7600 16.8467 9 Basket
204 RCC 0.0000 0.0000 339.0900 0.0000 0.0000 111.7600 16.8467 $ Basket
C Surfaces - tMT Cask Accident Conditions
301 RCC 0.0000 0.0000 -26.0700 0.0000 0.0000 507.3650 36.5189 0 twt
302 RCC 0.0000 9.0000 -26.0700 0.0900 0.0900 26.6799 36.5189 $ Bottom
303 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 452.1200 16.9863 $ Cavity
304 RCC 0.0000 0.0900 -17.7800 0.0000 9.0000 7.6209 26.3525 $ Bottom gassna shield
305 6CC 0.0000 0.0000 0.0000 0.0000 0.0000 444.5900 20.1740 $ teed id - taper
306 6CC 0.0000 0.0000 0.0000 0.0000 0.0000 444.5000 31.5976 $ teed od - taper
307 6CC 0.0000 0.0000 13.8176 0.0000 0.0000 416.8648 18.9103 9 teed id
300 RCC 0.0000 0.0000 13.8176 0.0000 0.0000 416.8640 33.3271 0 toad od
309 8CC 0.0000 0.9000 13.9170 0.0900 0.0000 416.8648 33.4645 $ teed gap
"310 RCC 0.0000 0.0000 -27.1700 0.0000 0.0000 500.3600 37.0189 $ Container

C
C Materials tist
C
C - U-Al
ml 92235 -2.64006-01

92238 -1.3000E-02
13027 -7.2300E-01

C Aluminum / Clad
m2 13027 -1.9
C Canister Mater
m3 1001 6.66676-01 8016 3.3333E-01
mt3 lwtr.01
C Cask Cavity Mater
m4 1001 6.6667E-01 8016 3.33336-01
mt4 lwtr.01
C Aluminum
aS 13027 -1.0
C Stainless Stool 304
mO 26000 -0.695 249090 -0.190 26090 -0.095

25055 -0.020
C toad
m7 82000 -1.0
C Aluminum Honeycomb Impact timiter
m8 13027 -1.0
C Mater/Ilynel - Cask Neutron Shield
mlO 1001 -1.03651E-01 8016 -6.75619E-01 6000 -2.307300-01
C Cuask Exterior (Hater at Various Densities)
m9 1001 6.6667E-01 9016 3.33336-01
mrt9 lwtr.0S
C
C Cell Importances
imp:n 1 73r 0
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C Criticality Controls

SoreDsrbtocorIiilGnrto
keode 2000 1.00 30 530

SDERF CEL= 302:D4 :D5:DB:D7:-1
ERG= D1
P00= 0.0000 0.00 0.41500
RAD= D2

.XS= 0.00 0.00 1.00
EXT= D3

C - Neutron Source Energy Source Distribution
itSPI

-3
C - Uniform Radial Distribution in Fuel Rod
it 012 SF2

0. 0000 -21
0.2110 1

C - Axial Source Profile
it 051 0P3

0 0.0
22 1.0

C - Two Baskets With Fuel in Cask
it 004 0P4

1 d
203 1
204 1

C - Four Openings in Basket with Fuel
B 015 SF5

1 6
151 1
102 1
153 1
104 1

C - Four Tube Arrays per Canister
it SI6 SP6t

1 d
02 1
03 1
04 1
B5 1

C - 21 Fuel Rods
it 037 0P7

1 d
52 1
53 1
54 1
55 1

50 1
57 1
SB 1
5B 1
itO 1
61 1
02 1
03 1
04 1
65 1
it6 1
07 1
it8 1
B69 1
70 1
71 1
72 1
73 1
74 1
75 1
70 1

C Print Control
prdxnp -30 -60O 1 2
print
C Random Number Generator
rend gen=2 1.B90735E+13 stride=152917 hist=l

S
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Figure 6.6.17-2 Maximum Reactivity Input for Damaged SLOWPOKE Fuel
NAC-LW4T Cask - Accident Transport Conditions
C SlowPoke Fuel - Fuel in Alumsinum Tubes
C Canister Related Cells
o Aluminum Tubes - Centerered
31 1 -1.2795 -31 u-7 $ Tube 00
32 5 -2.7000 -32 +31 u=7 $ Tube 00
33 1 -1.2795 32 u-7 $ Outside Tube
o Tube array
41 1 -1.2795 -33 +34 -35 +36 $ Tube Array

trcl=(0 0 0.635) lat=l u=6 fill--3:3 -3:3 0:0
6666666
67 77 77 6
6 7 77 776
6 7 77 776
67 77 77 6
67 77 77 6
6666666

51 5 -2.7000 -38 -37 u-5 $ Base Plate for Array
52 1 -1.2795 -39 +37

fill-6 u-5 $ Tube Array Arround Fuel Rods
53 1 -1.2795 +38 u=5 9 Tube Array Exterior
c Canister for four tube arrays
61 5 -2.7000 -40 +39 u=4 $ Can Base and Shell
62 1 -1.2795 -38 fill-S trcl = ( 0.0000 0.0006 0.9652 ) u-4 $ Tubae
63 like 62 but fill-5 trcl = ( 0.0000 0.0000 25.0902 ) u-4 S Tube As
64 like 82 but fill-S trcl =( 0.0000 0.0000 49.2252 ) u=4 $ Tube As
65 like 62 but fill-5 trcl = ( 0.0000 0.0000 73.3552 ) u=4 $ Tube As
86 1 -1.2795 -39 682 #83 #84 685 u=4 $ Canister Cavity
87 4 -0.0001 40 u=4 $ Canister Exterior
C Cells - MTR 7 Element Basket
01 6 -7.0400 -91 +94 +95 +96 +97 +98 +99 +100 u=3 $ Base plate
92 6 -7.9400 -92 +101 +105 u=3 $ Support plate
93 6 -7.9400 -93 +101 +105 u-3 $ Support plate
94 6 -7.9400 -101 +102 991 652 693 u-3 $ Center columun
95 6 -7.9400 -103 991 692 883 u-I $ Center divider upper
96 6 -7.9400 -104 681 692 993 u-3 $ Center divider lower
97 6 -7.9400 -105 +106 +101 691 692 693 u-3 $ Small side
96 6 -7.9400 -107 991 692 693 u-3 0 Left divider
99 6 -7.9400 -108 991 692 693 u=3 $ Right divider
i005 4 -0.0001 691 992 693 694 9895 696 997 696 699 u=3 $ Cask Cavi
C Cells - Basket Cell Opening
151 4 -0.9091 -151 fill=4 trcl = ( -9.3503 4.5222 1.2700 ) u=2 $ UL
152 like 151 hut trcl - ( -0.3503 -4.5222 5.2700 ) u-2 $ LL
515 like 151 but trcl = ( 9.3503 4.5222 1.2700 ) u=2 S OR
154 like 161 but trcl = C 9.3503 -4.5222 1.2700 ) u-2 $ LR
155 4 -0.0001 6151 6152 6153 6154 fill=3 u-2 S Basket Materials

assy 1
ssy 2
ssy 3
ssy 4

.ty Mdaterlal

C Cells - LET Cavity
201 4 -0.0001 -201 fill-I ( 0.0000 0.0000 3.0100)
202 4 -0.0001 -202 fill-I ( 0.0000 0.0000 115.5700)
203 4 -0.0001 -203 filll=2 ( 0.0000 0.0000 227.3300)
204 4 -0.0001 -204 fill-2 ( 0.0000 0.0000 339.0900)
205 4 -0.0001 9201 9202 6203 #204 u=1
C Cells - LET Cask Accident Conditions
301 7 -11.344 -304 0 BotPb
302 4 -0.0001 -303 fill~l $ Cavity
303 6 -7.9400 -302 +304 $ Bottom
304 6 -7.9400 -301 +302 +306 +309 +303 0 OuterShell
305 6 -7.9400 -305 +306 +303 $ InnerohellTaper
306 6 -7.9400 -307 +303 0 InnerShell
307 7 -11.344 -309 +307 0 Lead
309 7 -11.344 -306 +305 +308 $ LeadTaper
305 0 -309 +106 $ Leadlap
310 9 -0.0001 +301 -310 $ Gap To Reflector
311 0 +310 $ Outside

u-l
1
1
1

C Canister Surfaces
c Aluminum Tubes
31 Cf 0.5080 $ Tube SO
32 CZ 0.6150 $ Tube 00
33 PX 0.6350
34 PE -0.6350
35 PT 0.6350
36 py -0.6350 0 Tube Pitch Box
o Tube array base and outer envelope
37 PS 0.6351 $ Base Plate Top Elevation
19 RPP -1.1750 1.1750 -1.1760 3.1750 0.0000 24.1100 5 Tube Container
c Canister for four tube arrays
19 RPP -1.5560 3.5560 -3.5560 3.5560 0.9652 100.1776 $ Can Cavity
40 RPP -4.0910 4.1900 -4.1910 4.1910 0.0000 101.1426 $ Can Outer
41 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 22.8300 0.3050 $ Rod Outline
C Surfaces - MTB 7 Element Basket
91 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 1.2700 16.6466 $ Base plate
92 RCC 0.0000 0.0000 52.0700 0.0000 0.0000 1.2700 16.8466 0 Support plate
93 RCC 0.0000 0.0000 104.1400 0.0000 0.0000 1.2700 16.6466 0 Support plate
54 CC 1.2750 $ Role CC
95 C/S 0.0000 9.5250 1.2700 5 Hole UCC
96 C/S 0.0000 -9.5250 1.2700 $ Bole LC
97 C/t -9.5250 4.6990 1.2700 0 Hole UL
96 C/t -9.5250 -4.6990 1.3705 0 Role LL
99 C/f 9.5250 4.6990 1.2700 5 Hole US
100 C/S 9.S250 -4.6550 1.2700 0 Hole LR
101 RPP -5.1604 5.1604 -14.6919 14.6939 3.2700 111.7600 $ Center column ester
102 RPP -4.3667 4.3067 -11.9002 11.9002 1.2700 111.7600 $ Center column inner
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103 RPP -4.3667 4.3667 4.3688 5.1626 1.2700 111.7600 $ Center divider upper
104 RPP -4.3667 4.3667 -5.1626 -4.3688 1.2700 111.7600 0 Center divider lower
100 RPP -14.1986 14.1986 -9.3598 9.3599 1.2700 111.7600 5 Small side outer
106 APP -13.6938 13.8938 -9.0501 9.0661 1.2700 110.7600 $ Smell side inner
107 APP -13.8938 -5.1604 -0.3176 0.3175 1.2700 111.7600 0 Left divider
108 APP 5.1604 13.8938 -0.3170 0.3175 1.2700 111.7600 $ Right divider
C Surfaces - Basket Cell Opening
151 APP -4.1909 4.1911 -4.1909 4.1911 1.2700 111.7600 $ Opening in Basket
C Surfaces - LWOT Cavity
201 RCC 0.0000 0.0000 3.8300 0.0000 0.0000 111.7600 16.8467 $ Basket
202 RCC 0.0000 0.0000 115.5700 0.0000 0.0000 111.7600 16.8467 $ Basket
203 RCC 0.0000 0.0000 227.3300 0.0000 0.0000 111.7600 16.8467 5 Basket
204 RCC 0.0000 0.0000 339.0900 0.0000 0.0000 111.7600 16.8467 $ Basket
C Surfaces - LWOT Cask Accident Conditions
301 RCC 0.0000 0.0000 -26.6700 0.0000 0.0000 507.3650 36.5189 $ Lwt
302 RCC 0.0000 0.0000 -26.6700 0.0000 0.0000 26.6700 36.5189 $ Bottom
303 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 452.1200 16.9863 $ Cavity
304 RCC 0.0000 0.0000 -17.7800 0.0000 0.0000 7.6200 26.3520 0 Bottom genera shield
305 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 444.5000 20.1740 5 Lead id - taper
306 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 444.5000 31.5976 $ Lead od - taper
307 R5CC 0.0000 0.0000 13.8176 0.0000 0.0000 416.8640 18.9103 5 Lead id
308 RCC 0.0000 0.0000 13.8176 0.0000 0.0000 416.8648 33.3271 $ Lead od
305 15CC 0.0000 0.0000 13.9170 0.0000 0.0000 416.9649 33.4645 $ Lead gap
•*310 RCC 0.0000 0.0000 -27.1700 0.0000 0.0000 508.3650 37.0189 5 Container

C
C Materials List
C
C - U-AlH20
ml 92235 -5.7000E-02 1001 -7.5000E-02

92238 -3.00000-03 9018 -6.04000-01
13027 -2.61000-01

C Aluminum / Clad
m2 13027 -1.0
C Canister Water
me3 1001 6.66670-01 8016 3.33330-01
mt3 lwtr.01
C Cask Cavity Water
m4 1001 6.68670-01 8016 3.33330-01
intO lwtr.01
C Aluminum
mS 13027 -1.0
C Stainless Steel 304
m6 26000 -0.695 24000 -0.150 29000 -0.095

25055 -0.020
C Lead
m7 02000 -1.0
C Aluminum Honeycomb Impact Limiter
m9 13027 -1.0
C Water/Olycol - Cask Neutron Shield
mlO 1000 -1.036510-01 8016 -6.756190-01 6000 -2.207300-01
C Cask Exterior (Water at Varioss Densities)
m9 1001 6.66670-01 8016 3.3333E-01
int9 lwtr.01
C
C Cell Impurtances
imp:n 1 43r 0

c Criticality Controls

kcode 2000 1.00 30 530

o Source Distribution for Initial Generation
0SDF COL= 302:D4:D5:D6

ERG= Dl
P0S= 0.0000 0.00 0.4150
RAD- 02
AXS= 0.00 0.00 1.00
0XT= D3

C - Neutron Source Energy Source Distribution
6 SF1

-3
C - Unifoum Radial Distribution in Foal Rod
6 002 SF2

0.0000 -21
3.5560 1

C - Axial Source Profile
8 023 SF3

0 0.0
100 1.0

C - Two Baskets Bith Fuel in Cask
6 024 SF4

1 d
203 1
204 1

C - Four Openings in Basket with Fuel
6 S50 PS5

1 d
151 1
152 1
153 1
154 1

C - Four Tube Arrays per Canister
6 526 1P6

1 d
62 1
83 1
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84 1
85 1

C Print Control
prdmp -30 -60 1 2
print
C Random Number Generator
rood gen=2 1.90735E+13 stride=152917 hint-i

S
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6.6.18 HEUNL in the LWT Cask

This section contains a sample (truncated) output file from the evaluation of HEUNL in the LWT
cask. The output file is shown in Figure 6.6.18-1.
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Figure 6.6.18-1 Maximum Reactivity HEUNL Configuration
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6.6.19 SLOWPOKE Fuel Core MCNP Input

This section contains a sample input file from the evaluation of a SLOWPOKE fuel core in the
LWT cask. The input file is shown in Figure 6.6.19-1.

S
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Figure 6.6.19-1 Maximum Reactivity Input for the SLOWPOKE Fuel Core Payload
NAG-MWT Cask - Accident Transport Conditions
C SlowPoke Fuel - Core Configuration
C Fool Rod Cells
1 1 -3.4785 -1 +3 -4 u=3 $ Fuel Neat
2 2 -2.7020 -2 +1 ±3 -4 u-3 $ Clad
3 2 -2.7020 -5 :-0 u-3 $ tower Stud
4 2 -2.7020 -7 u=3 0 Upper Stud
0 3 -0.9982 91 02 03 04 u=3 $ Outside Rod

C Fuel Core Array Cell
10 3 -0.9982 -10 u=2 lat=2 fili=-l5:15 -15:15 0:0

22222222222222222222222222
22222222222222222222222222
22222222222222222222222222
22222222222222222222222222
22222222222222222222222222
22222222222222222233333222
22222222222222233333333332
22222222222222333333333332
22222222222233333333333333
2 2 2 222 22 22 23 3 33 33 33 33 33 333
22222222223333333333333333
22222222233333333333333333
22222222233333333333333332
22222222333333333333333332
22222223333333333333333332
22222233333333333333333332
22222233333333333333333322
22222233333333333333333222
22222233333333333333333222
22222333333333333333332222
22222333333333333333322222
22222333333333333333222222
22222333333333333332222222
22222233333333333222222223
22222233333333332222222222
22222222333332222222222222
22222222222222222222222222
22222222222222222222222222
22222222222222222222222222
22222222222222222222222222
22222222222222222222222222

C Basket Coils
20 3 -0.9982 -20 -21 fill=2 ( 0.0000 0.0000 33.65500)
21 3 -0.8982 -21 +20 u=1 $ Basket Cavity
22 5 -7.9400 -22 +21 u=1 $ Basket
23 4 -0.0001 +22 o=l $ Outsido Basket
C Cells - tWT Cask Accident Conditions
30 0 -11.344 -33 5S~otFb
31 4 -0.0001 -32 fill=1 ( 0.0000 0.0000 377.1900)
32 0 -7.9400 -31 +33 $ Bottom
33 0 -7.0400 -30 +31 +35 +38 +32 0 OuterShell
34 0 -7.9400 -34 +37 +32 $ InserohellTapor
30 5 -7.9400 -38 +32 $ Inserohell
30 0 -10.344 -37 +30 9 toad
37 0 -11.344 -35 +34 +37 $ teadTaper
38 0 -38 +37 0 teaddap
30 8 -0.8882 +30 -39 0 Sap To Reflector
40 0 39 0 Outside

$ Core Array
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222
22222

u=1 $ Core

S Cavity

C Fuel Rod Surfaces
1 CS 0.2108 $ Fool Meat
2 CZ 0.2010 $ Clad
3 PS 0.4572 $ tower Moat Elevation
4 PS 22.4038 $ Upper Meat Elevation
0 RCC 0.0 0.0 0.3302 0.0 0.0 0.1270 0.3048 $ tower Stud Rim
0 RCC 0.0 0.0 0.0 0.0 0.0 0.3302 0.1930 $ tower Stud Cap
7 RCC 0.0 0.0 22.4030 0.0 0.0 0.3810 0.3048 $ Upper Stud
C Fuel Core Lattice Surface
10 RBP 0.0 0.0 0.0010 0.0 0.0 22.8328

0.0709 0.0 0.0 $ Lattice Cell
C Basket Surfaces
20 RCC 0.0000 0.0000 33.0070 0.0000 0.0000 22.8300 12.6027 $ Core Nindow
21 RCC 0.0000 0.0000 1.2700 0.0000 0.0000 07.2770 12.3825 $ Basket Cavity
22 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 07.4370 13.05285$ Basket
C Surfaces - tNT Cask Accident Conditions
30 RCC 0.0000 0.0000 -20.0700 0.0000 0.0000 507.3000 30.5180 Lwt
31 RCC 0.0000 0.0000 -20.0700 0.0000 0.0000 20.0700 30.5189 $ Bottom
32 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 402.1200 10.9803 $ Cavity
33 RCC 0.0000 0.0000 -17.7800 0.0000 0.0000 7.0200 28.3020 $ Bottom gasesa shiold
34 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 444.5000 20.1740 $ teed id - taper
30 0CC 0.0000 0.0000 0.0000 0.0000 0.0000 444.5000 31.0978 $ teed od - taper
30 RCC 0.0000 0.0000 13.8170 0.0000 0.0000 410.8048 18.9103 0 toad id
37 0CC 0.0000 0.0000 13.8170 0.0000 0.0000 410.0048 33.3271 $ teed od
38 RCC 0.0000 0.0000 13.8170 0.0000 0.0000 428.8048 33.4045 0 teed gap
19 0CC 0.0000 0.0000 -50.0700 0.0000 0.0000 007.3050 00.5188 $ Container

C
C Materials List
C
C U-Al (Fuel Neat)
ml 92235.69c -2.6489E-01

92238.69c -1.3064E-02
13027.62c -7.2204E-01
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C Alomisnums / Clad
s,2 ll527.62o -1. 0
C Canister Water
m3 lSS1.62c 6.6667E-0l 8516.62c 3.3333E-S1

C Cask Cavity Water
n4 lOSS.62c 6.6667k-Si 8016G62 l.3333k-01
intl lwtr.60t
C Stainless Steel 304
in5 COS0.66c -8.50000E-54 14005.60c -S.05000-52 l5S3l.66c -4.5000E-04

24000.5Cc -1.9000k-C1 25055.62c -2.05000E-02 26500.55o -6.8375k-OS
28000.5Cc -5.55000-02

C Lead
in6 82000.55c -5.0
C Aluininui Honeyoomb Impact Limiter
in7 l

3
027.62c -1.0

C Water/Glycol - Cask Neutron Shield
inS 1001.62c -1.03171k-O1 6000.66c -2.41532k-OS 8056.62c -6.82437k-CS
C Cask Exterior (Water at Various Densities)
m8k 1001.62c 6.6667k-01 801662 1.113333-OS
intk lwtr.60t
C
C Cell Importances
imp:n S 19r S

o Criticality Controls

keode 2000 1.00 100 1000

c Source Distribution for Initial Generation
ksrc -2.6814 0.0000 422.2621

0.0000 2.1219 422.2621
0.0005 -2.1239 422.2621
2.6834 0.0000 422.2621

C Print Control
print
C Wandom Number Generator
rand OkN=2 SEED=4 61160

August 2015
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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 CoG 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 0-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.

NAC-LWT casks for the transport of l-EUNL contents shall be configured with Alternate vent
and drain nort covers in accordance with the license drawings.
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consideration of a hypothetical release of HEUNL material from the containers' and the Viton

seals' compatibility with the HEUJNL nitrate solution.

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.

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 10 CFR 20.

7.1 Procedures for Loadinq 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 (CoG) 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 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 0-ring along the

barrel and a Viton® 0-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, except that Alternate port covers are required to be used for the transport of 1-EUNL

contents as specified on the License Drawing and in the operating procedures. 0
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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

0-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 0-ring seal will be replaced for each

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.

7.1.1 Procedures for Wet Loading 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.

1. 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.
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2. 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 CoG.

3. 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.

4. Remove the top and bottom impact limiters.

5. Remove the cask tie-down strap.

6. 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.

7. 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.

8. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage.

9. 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 0-rings show any
damage, replace them with approved spares. Ensure that the replacement 0-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 0-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 0-ring seal in the underside of the closure lid and, if it
shows any damage, replace it. Remove the metallic 0-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.

11I. Visually inspect the inner cavity for foreign material or damage. Install or verify the
presence of the proper drain tube and basket assembly.

12. Fill the cask cavity with clean water.

13. Install lift yoke arm guides and remote actuation component 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 the cask loading area. Rinse the cask
surfaces with clean water to minimize cask surface contamination.
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O 15. Disengage the lifting yoke from the cask and remove the yoke from the pool, if

necessary, to provide fuel loading clearance.

16. 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.

17. 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.

18. 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).

19. 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.

20. 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.

21. Lower the cask handling yoke to slack the closure lid cables. Engage the cask lifting
trunnions with the yoke and begin lifting.

O 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 (i.e., 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 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 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 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.

29. Evacuate the cask cavity to less than or equal to 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 fromn the vacuum
O ~pumnp and stop the vacuum pump. Monitor the cask cavity pressure for a minimum of
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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.

31. Backfill the cask cavity with helium to 0 psig (1 atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

32. Perform a helium leakage test of the closure lid containment 0-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.

33. Install the vent and drain alternate port covers and torque the bolts to 100 +10 inch-
pounds.

34. 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.

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 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.

36. 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.

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 the trailer as required to maintain
cask engagement to the rear supports.

39. Disengage the lifting yoke from the lifting trunnions and remove it from the area.

40. Install the cask tie-down strap. Install the top and bottom impact limiters.

41. Install tamper-indicating device (TID) to an attachment point on the top impact limiter.

42. Install ISO container bracing and lid or personnel barrier.

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 (0). •
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O 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 B.

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 B.

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.

7.1.2 Procedures for Dry Loadinq 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 ISO container is used, it may be removed from the trailer and
secured in the unloading area.

S3. 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, 1 0
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
from 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 0-rings and, if the 0-rings show any damage, replace them with
approved spares. Ensure that the replacement 0-rings are properly installed and
seated. Visually inspect the valved quick-disconnect nipples and replace them, if

* necessary.
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Note: For Alternate B port covers, replace the metallic 0-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 0-ring seal in the underside of the closure lid and, if it
shows any damage, replace it. Remove the metallic 0-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.

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 CoG. 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 10 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 up 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 1
atmosphere (absolute) +1, -0 psi.

e. Remove the gas supply line.
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S23. 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.

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 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.

S27. Decontaminate the cask. Suvythe 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 l imiters.

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 1 0 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 CER 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 the FissileO Material label applied to the package per 49 CFR 172, Subpart E.
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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.

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 (FEC) 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 FEC 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 FEC in the upender.

12. Attach the vacuum pump to the FFC vent valve. Evacuate the FEC to a pressure
below 25 torr (33 mbar) for a minimum of 15 minutes. Remove the vacuum pump and
backfill with nitrogen.

13. Remove the FEC from the upender and place it into temporary storage.

7.1.3.2 Large Diameter Canisters (Damaged Metallic Fuel)

1. Examine the large diameter FEC 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.
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S5. 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.

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 4- 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. 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 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 FEC 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 FEC 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 FEC 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.

48. Invert the FFC in the upender and install the pipe plug.

49. Reinvert the FFC in the upender.

0
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50. 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.

51. Remove the FFC from the upender and place it into temporary storage.

7.1.4 Procedures for Dry Loadinq 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.
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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:

* 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 1 8 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/M\TU) 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 7.1-11

(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 7.1-11 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 upper ANSTO
basket module of an ANSTO basket assembly or ANSTO-DIDO combination baskcet
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 1 0 W per element. The procedures for loading degraded clad or disassembled

MOATA, spiral or DIDO fuel elements in DECs 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
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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:

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.

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 0-ring seals and, if the 0-rings show any damage, replace them
with approved spares. Ensure that the replacement 0-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 0-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

NAC International 7117.1-14



NAC-LWT Cask SAR August 2015
Revision 44

O inspect the Teflon 0-ring seal in the underside of the closure lid and, if it shows any

damage, replace it. Remove the metallic 0-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.

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 on 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 on fuel selection,
use of loading diagrams and preferential loading procedures is provided in Section 7.1.5.
Perform an independent verification of the loading diagrams 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 23Uper plate), cell block spacers, as shown on
Drawing 3 15-40-085, 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 HiEU MTR fuel elements having 235U content >380 g, a
minimum of 2.0 cm of nonfuel hardware and/or spacer plates shall be provided

O at both ends of the fuel element to meet criticality control analysis requirements.016. 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 on 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 tori- (13 mbar) and continue vacuum

pumping for a minimum of 1 5 minutes.

0
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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 for aminimum of 10
minutes. If the pressure rise is less than 5 torr (6.7 rnbar), 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.

27. Backfill the cask cavity with helium to 0 psig (1 atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

28. Perform a helium leakage test of the closure lid containment 0-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.

29. Install the vent and drain alternate port covers and torque the bolts to 100 1-10 inch-
pounds.

30. 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 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 yokce 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 trunn ions 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.
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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.

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 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.

52. Place the can in the loading fixture.

53. Load the fuel plates into the canister. Verify that the number of fuel plates in the
canister is no more than the maximum number of plates in an intact MTR fuel element
of its type.

54. 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)

1. 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
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for LEU MTR fuel elements with greater than 490 g 235U (or greater than 23.5 g 23Uper 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

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.

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 3 80 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 23Uper element), but not exceeding 32 grams 23Uper plate (640 g 25

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 23Uper plate (490 g 23Uper

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: 1) determine 235U 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
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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.

7.1.5.1 General Loadingq Requirements

1. 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
minimum allowed cool time for an MTR element/plate shall be 90 days.

55. 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.

56. 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 up 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.

57. LEU MTR fuel elements (or canistered fuel plates) with a 235U content greater than
23.5 g per plate (>490 g 23Uper element), and not exceeding 32 g per plate (<I 640 g

23Uper 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 23Uper plate, >490 g 23Uper 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 3 15-40-085, 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
235Uj per plate (>490 g 23Uper element) is to be loaded.

2. 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.

58. 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.

59. 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.
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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 23Uper plate (>490 g 23Uper element)
shall be governed by the loading restrictions in item 4 of Section 7.1.5.1, and cell
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 up 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 1 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.

60. Independently verify the basket module loading diagrams.

61. 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 23Uper
plate, >490 g 23Uper element).

62. Independently verify that the fuel element and spacer loading in the basket module
complies with the loading diagram.

63. Repeat steps 1 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

0
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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 235U 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
account. Should an element be near the minimum load time determined by the load curves, or
maximum 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 I-EU elements, having a

23Umass of up to 380 grams 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 235U 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.

64. If the located point is below the 120 W line, the element shall not be loaded in the
NAC-LWT cask.

65. 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.

66. 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 235U mass of up to 490 gramns (up 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.,
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element has a higher depletion than plotted for the 10 W line) the element is loaded as

a 20 W element.0

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.

7. The maximum 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.

0
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Figure 7.1-1 MTR Fuel Basket Module Loading Pattern (Top View)

Loading Diagram

0
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Figure 7.1-2 LEU MTR Fuel Basket Loading Guidelines for 30 W Uniform Loading -Maximum 470 grams 2s
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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 2s
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Figure 7.1-5 IIEU MTR Fuel Basket Loading Guidelines for 30 W Uniform Loading -

Maximum 460 grams 25
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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 7.1-9 DIDO MEU Cooling Time vs. Fuel Burnup Basket Module Loading Guidelines for Uniform Loading
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Figure 7.1-10 DIDO 11EU Cooling Time vs. Fuel Burnup Basket Module Loading Guidelines for Uniform Loading
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Figure 7.1-11 Bounding DIDO Element Minimum Cool Time vs. wt % 23 5 U 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 1 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 up to 24 TRIGA fuel elements for a total of 120

elements, up 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 2U;or

- TRIGA SS HEU fuel elements having > 138 g 235U < 175 g 25

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 1FM 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 1PM basket. This single basket p
containing two GA 1FM FHUs and a spacer will comprise the entire cask load. Loading of the

GA 1PM 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:

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
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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 CoG.

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 0-rings and, if the 0-rings show any damage, replace them with
approved spares. Ensure that the replacement 0-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 0-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 0-ring seal in the underside of the closure lid and, if it
shows any damage, replace it. Remove the metallic 0-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.

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 3 15-40-123, 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 on 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 3 15-40-080, -081, 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 235U 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 from 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 the
torque sequence stamped on the closure lid.

25. Connect a gas supply line to the vent valve and the drain line to the drain valve.

26. 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
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water discharges from the drain. Remove the drain and gas supply lines and attach a
vacuum drying system (VDS) to the 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), 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.

29. Backfill the cask cavity with helium to 0 psig (1 atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

30. Perform a helium leakage test of the closure lid containment 0-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 -1 0 inch-
pounds.

32. 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 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 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, 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 strulcture. 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 from 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 (I).

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.

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 172,
Subpart F.

43. Complete the shipping documents and provide the carrier with instructions regarding
the requirements for maintaining an exclusive use shipment.

7.1.7 Procedure for Loadinq 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 S
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 DEC. 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.

67. Attach the testing hose to the lid test connection and ensure that the fitting is properly
seated.

68. 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.

5. Pressurize the sealed DEC with air or helium to 5-15 psig to remove the water.
Continue the purge for at least 5 minutes after bubbles appear from the base of the
DEC.

6. Access and torque the DEC drain plug to 50 ±+ 2 ft-lbs.
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7. Evacuate the DFC to a pressure below 10 torr (13 mbar) and continue vacuum
pumping for 10 minutes.

8. 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 free 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.

9. Backfill the DFC with helium to a pressure of 1 atmosphere (0 psig), +1, -0 psi.

10. Shut and lock the lid diaphragm valve. The DFC is now sealed, dried and backfilled.

11. Disconnect the testing hose from the lid test connection.

12. The sealed DFC is now ready for loading into a TRIGA basket module.

.8 Procedure for Wet Loading of PWR/BWR Fuel Rods or TPBARs into

the PWR/BWR Transport Canister

7.1

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

Alternate 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 diameter

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 PWRIBWR 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 pooi for loading.

69. 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.

70. 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.

71. Install the lid and torque the lid bolts to 35 ± 5 inch-pound.

Note: Torque any two diametrically 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.

72. 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.

73. 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.

74. 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.

75. 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.

76. Evacuate the can to a pressure below 10 torr (13 mbar) and continue vacuum pumping
for 10 minutes.

77. Stop and isolate the vacuum pump and monitor the cask cavity vacuum 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.

78. Backfill the transport canister cavity with helium to 1 atmosphere (absolute), +1, -0
psi.

79. Disconnect the vent and drain lines from the transport canister.

80. 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 Loadinq 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. 3 15-40-128, 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. 3 15-40-104, Assembly 95, including Alternate B port covers.

1. 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 0-ring seal with an approved spare and inspect the
Viton® 0-ring seal for each port cover. If the Viton® 0-ring shows any damage,
replace it. Ensure that the replacement 0-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 0-ring seal in the underside of the closure lid. If the 0-
ring shows any damage, replace it. Remove the metallic 0-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. 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.
3 15-40-10, 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. 3 15-40-105, Assembly 99) for the loading of
the PWRIBWR 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 up the 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 the pool.

16. Identify the TPBAR consolidation canister or the PWRIBWR 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.

1 8. 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 the drain tube location. Confirm that the container is fully seated, then
release and raise the grapple to the full up position.

19. 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.
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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 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 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 toO0 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.], 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 on 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 from 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 on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart B.

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 B.

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 Loadinq 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.

0
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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.

81. 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.

O 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 0-ring seals and, if the 0-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 0-ring with an approved
O spare prior to reinstallation.
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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 0-ring seal in the underside of the closure lid. If the 0-
ring shows any damage, replace it. Remove the metallic 0-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 d- 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 1 0 torr (I13 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, 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 the bolts to 100 ±-10 inch-
pounds.

32. 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.

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 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.

37. Disengage the lifting yoke from the lifting trunnions and remove it from the area.

38. Install the cask tie-down strap. Install the lop 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 irate 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 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
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.

7.1.11 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. 3 15-40-128, 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.

82. 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.

83. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove the ISO roof cross members, if installed.

84. Remove the top and bottom impact limiters.
85. 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.

86. 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.

87. Place the cask in a transfer cart or a loading fixture. Disengage the lifting yoke.

88. Remove the Alternate B vent and drain valve port covers. Replace the metallic seal
with an approved spare and inspect the Viton® 0-ring seal on each cover. If the
Viton® 0-ring shows any damage, replace it. Ensure the replacement 0-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.

89. Loosen and remove all closure lid bolts.

90. Attach the lid removal fixture to the closure lid.

91. Use a transfer cart or loading fixture and move the cask into the loading position.

92. 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 0-ring shows any damage, replace
it. Remove the metallic 0-ring and replace it with an approved spare. Ensure the
replacement 0-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.

93. Install the seal surface protector in the lid cavity, if required.

94. 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.

95. Remove the cask seal surface protector, if used, and install the cask closure lid.

96. Use the transfer cart or loading fixture and remove the cask from the loading area.

97. 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.

98. Connect a vacuum pump to the cask vent valve.

99. 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.

100. 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.

3. 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 on each port cover to
leaktight criteria in accordance with Section 8.1.3.3.2.

4. 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 173.441, respectively.
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5. Using the cask lifting yoke with the guide arms removed, 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
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.

6. Install and attach the cask tiedown strap. Install the cask top and bottom impact
limiters.

7. Install a TID to an attachment point on the top impact limiter.

8. Install roof cross members, close ISO container doors, and replace ISO container roof.

9. 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(1) 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 on the external surface
of the cask, the cask exceeds the limits of 10 CFR 71.47 and cannot be shipped.

10. Complete the shipping document, carrier instructions (if required), and apply
appropriate placards and labels.

7.1.12 Procedure for Wet Loadinq 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 UO2PWR 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. 3 15-40-104, 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 CF2R 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 0-rings show any
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damage, replace them with approved spares. Ensure that the replacement 0-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 0-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 0-ring seal in the underside of the closure lid. If the
0-ring shows any damage, replace it. Remove the metallic 0-ring and replace it with
an approved spare. Ensure that the replacement 0-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 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 the 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 up to 16 PWR MOX fuel rods, a combination of
MOX and standard PWR rods, and up to 9 BPRs in the open tube locations in the
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 the 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 the lift yoke to
the lifting trunnions and begin lifting the cask.
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O 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 (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 the 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 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.

O 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 toO0 psig (1 atmosphere, absolute), +2, -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 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 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.

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 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.

0
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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 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.

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 CER 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 Loadinq 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 upper 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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O 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:

1. 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

O 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 from 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 Viton® 0-ring seal on the Alt. port cover,
and if the 0-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

0
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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 from 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 0-ring seal in the underside of the closure lid. If the 0-ring shows
any damage, replace it. Remove the metallic 0-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 0-ring with an approved spare. Ensure the replacement 0-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 the
presence of the drain tube and drain alignment ring.

13. Install the LWT internal shield ring.

14. Lift and install the 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 the 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.

17. 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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S21. Move the 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.

S34. 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 CoG 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 caskc cavity during dry loading operations (due to
weather conditions, i.e. snow rain, etc), the NAC LWT caskc 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 mninimum of 1 5

* 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), the 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 (1 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 0-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 150 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 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 fi'om 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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O 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 NIRU/NRX basket with 18 fuel cellS openings and a bolted lid, and a bottom basket spacer to position the basket at the top of the cask
O 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 Wafts.

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:

1. 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 Conformnance that

O 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 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.

Note: Lifting loaded containers fr'om 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 173.44 1 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® 0-ring seals on the
alternate port covers, and if any 0-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 on 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 the 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 0-ring seal in the underside of the closure lid. If the 0-ring shows any
damage, replace it. Remove the metallic 0-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 0-ring with an approved spare. Ensure the replacement 0-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 NRIX 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.
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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 10 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 (1 atmosphere, absolute), ±1, -0 psi and
disconnect the VDS from the vent valve.

35. Perform a helium leakage test of the closure lid containment 0-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 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 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.
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S40. Using the cask lifting yoke with guides removed, 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.

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-members, 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 1 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 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

O 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 (CS!) 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 Loadinq 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 upper

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 5S 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 0.5 3 inch nominal internal diameter 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 the 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 on 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.
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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.

7.1.16 Procedure for the Dry Loading of HEUNL Contents into the NAC-LWT

Cask

This section describes the procedural steps required to load and prepare the NAC-LWT cask for

transport with HEUNL contents. Four HEUNL containers are to be loaded into a NAC-LWT,

configured as shown on Drawing No. 315-40-180, using empty HEUNL containers as spacers if

four (4) filled H-EUNL containers are not loaded into the cask.

Depending on facility capabilities and/or site restrictions, the HEUiNL containers shall be filled

and prepared for transport in accordance with the operating procedures in Section 7.1.17. The

filled and tested HEUNL containers will then be loaded in the NAC-LWT cask in either a

vertical or horizontal orientation utilizing a facility-specific Dry Transfer and Loading System.

The operating procedures in this section are based on the vertical and horizontal loading of the

HEUNL containers into the NAC-LWT cask cavity.

7.1.16.1 Vertical Dry Loading of HEUNL Containers into the NAC-LWT

1. Perform a receiving survey of the cask ISO container and inspect for damage.

2. Open the front and rear ISO doors and perform a Health Physics survey of the cask
and adjacent surfaces of the trailer for radiation and removable contamnination per 10
CFR 20 and 49 CFR 173. 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 package identification
number, in accordance with the CoC.

3. Remove the roof from the ISO container. Remove roof cross-members, if installed.

4. Remove the top impact limiter and tamper indicating device (TID), if installed.

5. Remove the bottom impact limiter.

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 ]ift 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 a cask baseplate or other designated loading area. Disengage the
lifting yoke. Clean cask surfaces of road dirt, as required.
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9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage. If leakage is detected, verify shield tank fluid level
and correct, as required.

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. If the 0-rings show any
damage, replace them with approved spares. Ensure that the replacement 0-rings are
properly installed and seated. Visually inspect the valved quick-disconnect nipples
and replace them, if necessary.

11. Loosen and remove all closure lid bolts.

12. Attach the lid removal rigging to the closure lid.

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 0-ring shows any damage, replace
it. Remove the metallic 0-ring and replace it with an approved spare. Ensure the
replacement 0-rings are properly installed and seated. Inspect the lid bolts and
replace any that are damaged.

14. Remove the four empty HEUNL containers and place them into the facility for
loading of HEUNL material in accordance with Section 7.1.17, if the received NAC-
LWT cask contained empty containers.

15. Verify that the 1-EUJNL Container Spacer is installed properly in the bottom of the
cask cavity. If required, install or verify the presence of the HEIJNL container guide.
Visually inspect the inner cavity for foreign material or damage. Clean all accessible
surfaces, including the lid sealing surface.

16. Install the seal surface protector in the lid cavity, if required.

17. Load the first HEUNL container into the cask cavity using the vertical Dry Transfer
System and utilizing the HEUNL container guide to align and rotationally orient the
HEUJNL container within the cask cavity.

18. Record and verify the identification number of the HEUNL container and
independently verify the HEUINL contents comply with the CoC content conditions.

19. Repeat the loading and independent verification of the HEUNL containers into the
cask cavity until four (4) HEUNL containers are loaded into the cask. If required, an
empty HEUJNL container shall be loaded to bring the total number of HEUNL
containers in the cask cavity to four.

20. Remove the cask seal surface protector, if used, and install the cask closure lid.

21. 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.

22. Connect a vacuum pump to the cask vent valve.

23. Perform the helium mass spectrometer maintenance leakage test on the closure lid to
leaktight criteria in accordance with the requirements of Section 8.1.3.1, Steps 3
through 10.

24. Install alternate port covers on the vent and drain openings and torque each port cover
bolt to 10O0 ±- 10 inch-pounds.
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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.

26. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test on the 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.

27. Decontaminate the cask. Survey the cask for surface contamination and radiation
dose rates and decontaminate the cask as required.

Note: Removable contamination levels and radiation levels shall comply with 49
CFR 173.443 and 173.441, respectively.

28. Using the cask lifting yoke with the guide arms removed, 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
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.

29. Install and attach the cask tie-down strap. Install the cask top and bottom impact
limiters.

30. Install a TID to an attachment point on the top impact limiter.

31. Install roof cross-members; close ISO container doors, and replace ISO container
roof.

32. 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 1 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 CER 71.47 (a).

b. 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 1 0, the package must be shipped as "exclusive use" and meet the
requirements of 10 CFR 71.47 (b), (c) and (d). lf 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 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.

c. 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.

33. Complete the shipping documents, carrier instructions (if required), and apply
appropriate placards and labels.

7.1.16.2 Horizontal Dry Loading of HEUNL Containers into the NAC-LWT

1. Perform a receiving survey of the cask ISO container and inspect for damage.

2. Open the front and rear ISO doors and perform a Health Physics survey of the cask
and adjacent surfaces of the trailer for radiation and removable contamination per 10
CFR 20 and 49 CFR 173. 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 package identification
number in accordance with the CoC.

3. Remove the roof from the ISO container. Remove roof cross-members, if installed,
as required to remove the top impact limiter.

4. Remove the top impact limiter and tamper indicating device (TID), if installed.

5. Attach the horizontal lid removal tool to the closure lid. Remove closure lid bolts.
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 0-ring seal in the underside of the closure lid. If the 0-
ring shows any damage, replace it. Remove the metallic 0-ring and replace it with an
approved spare. Ensure that the replacement 0-ring(s) is properly installed and
seated. Inspect the lid bolts and replace any that are damaged.

6. Remove the four empty HEUNL containers and place them into the facility for
loading of HEUNL material in accordance with Section 7.1.14, if the received NAG-
LWT cask contained empty containers.

7. Visually inspect the inner cavity for foreign material or damage. Clean all accessible
surfaces, including the lid sealing surface.

8. If required, install or verify the presence of the HEUNL container guide.

9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage. If leakage is detected, verify shield tank fluid level
and correct, as required.

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. If the 0-rings show any
damage, replace them with approved spares. Ensure that the replacement 0-rings are
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properly installed and seated. Visually inspect the valved quick-disconnect nipples
and replace them, if necessary.

1 1. Install the seal surface protector in the lid cavity, if required.

12. Install or verify the HEUNL container spacer is secured to the bottom HEUNL
container. Load the first HEUJNL container into the cask cavity using a horizontal
Dry Transfer System.

13. Record and verify the identification number of the HEUNL container and
independently verify the HEUNL contents comply with the CoC content conditions.

14. Repeat the loading and independent verification of the HEUNL containers into the
cask cavity until four (4) HEUNL containers are loaded into the cask. If required, an
empty HEUNL container shall be loaded to bring the total number of HEUNL
containers in the cask cavity to four.

15. Remove the cask seal surface protector, if used,

16. Position the closure lid in the cask 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. Install lid bolts hand tight and remove the horizontal tool.

17. Tighten the 12 closure lid bolts to 260 ± 20 ft-lb in three passes, using the torque
sequence stamped on the closure lid.

18. Connect a vacuum pump to the cask vent valve.

19. 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.

20. Install the vent and drain port covers and torque the bolts to 100 + 10 inch-pounds.

21. If an alternate port cover containment 0-ring seal was replaced, perform a helium
leakage test on the affected port cover using an MSLD in accordance with the
requirements of Section 8.1 .3.2.2.

22. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test on the 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.

23. Decontaminate the cask. Survey the cask for surface contamination and radiation
dose rates and decontaminate the cask as required.

Note: Removable contamination levels and radiation levels shall comply with 49
CFR 173.443 and 173.441, respectively.

24. Verify the correct installation of the cask tie-down strap. Install the top impact
limiter and verify the correct installation of the bottom impact limniter.
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25. Install a TID to one of the top impact limiter ball lock pins.

26. Replace roof cross-members if installed, and replace ISO container roof.

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 1 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 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.

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.

27. 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.0

28. Complete the shipping documents, carrier instructions (as required), and apply
appropriate placards and labels.

7.1.17 Procedures for the Vertical Fillinq of HEUNL Contents into HEUNL

Containers

This section describes the procedural steps required to load and prepare a HEUJNL Container for

transport in a NAC-LWT cask. Four HEUNL containers, as shown on Drawing 315-40-181 are

to be loaded into a NAC-LWT, using empty HEUNL containers as spacers if four (4) filled

HEUNL containers are not loaded into the cask. The total fill time and lifetime for utilization of

a HEUNL container is limited by the CoC to 15 months. The total fill time is determined by

recording the date of filling of the HEUJNL container with material, recording the date that the

HEUNL material is emptied/flushed from the container and tracking the cumulative time the

HEUNL container is filled. This allowable fill duration is identified as "HEUJNL Container

Content Fill Time" and is controlled utilizing a HEUNL Container Fill Log for each individual

HEUJNL container maintained for its identification number. Each 1HEUNL Container Fill Log

shall record the actual "HEUNL Container Content Fill Time" for each loaded transport based on

date and time of filling and emptying of HEUJNL material from the HEUNL container,

replacement of any removable components, and the results of all loading and unloading
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inspections and tests. In addition, each NAC-LWT transport is controlled to limit the total

transport duration from time of cask loading to < 3 months. Verification will be performed prior

to filling to ensure that the filled HEUJNL container does not violate the HEUNL container total

fill time if the maximum transport duration is applied (e.g., no HEUNL container shall be filled

if the total "HEUNL Container Content Fill Time" is > 12 months).

7.1.17.1 Preparation of HEUNL Container Prior to Filling

The HEUNL container must be filled with HEUN4L material with the container positioned in a

vertical orientation, disconnect valves up. The following steps and procedures shall be

performed on each empty HEUNL container prior to filling:

1. Record the HEIJNL container identification number in the HEIJNL Container Fill
Log.

2. Confirm that a minimum of 3 months of HEUNL Container Content Fill Time
remains for the container.

3. Remove the HEUNL container lid bolts and remove the lid.

4. Visually inspect the installed Viton inner and outer 0-rings and lid bolts for damage.
If damage to the inner 0-ring is identified the container shall be taken out of service
until the inner 0-ring seal can be replaced and the helium pressure boundary
verification test of the replaced seal is performed in accordance with Section
8.1.4.4.C.3. (Note that the non-pressure boundary outer 0-ring seal and lid screws
can be replaced without the need to re-perform the containment maintenance leakage
test.) The component replacement and testing shall be recorded in the HEUNL
Container Fill Log.

5. Store the HEUNL container lid and bolts for later installation following HEUNL
material filling.

6. Verify the fill/drain & vent (Type I container) or vent/drain & fill (Type II container)
quick disconnect valves are operational and undamaged, including verification of
sealing at container interface to quick disconnect nipple and nipple poppet. The
verification of the quick disconnect sealing will be performed by a vacuum pressure
rise test utilizing the fill system interface device and will confirm no detected leakage
past the nipple to container interface or nipple poppet valve when tested to a
sensitivity of at least 1 x 10-3 ref-cm3/sec. If damage to the drain/fill & vent or

vent/drain & fill quick disconnect valves is identified, the valves and seals will be
replaced. The quick disconnect valve visual leakage testing inspection results, and
component replacements, shall be recorded in the HEUNL Container Fill Log.

'7. Visually inspect the externals of the empty HEUNL container for transport and
corrosion damage, and record any identified issues for further evaluation prior to
filling (for previously filled HEUNL containers only).
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8. Empty HEUNhL containers that are confirmed as acceptable may be released for

filling.

9. Lift and place the empty HEUJNL container into the appropriate vertical filling
system.

7.1.17.2 Filling of HEUNL Container

1. Ensure accepted HEUNL container is properly positioned in the vertical HEUJNL
material filling station.

2. Allow the HEUNL container to reach an acceptable temperature for material filling of
between 60°F and 90°F as verified with a surface pyrometer or equivalent instrument.
Record the container surface temperature in the HEUNL Container Fill Log.

3. Connect HEUNL material fill line to the fill/drain (Type I) or fill (Type II) quick
disconnect valve and the tHEUNL material vent line to the vent (Type I) or vent/drain
(Type II) quick disconnect valve.

4. Verify that the minimum liquid temperature of HEUNL material is >_ 680 F (20° C)
and, if acceptable, initiate the HEUNL material filling process until discharge of
liquid material from the vent line. Follow liquid filling process with air/inert gas
purge to clear fill and vent lines. Vent container to atmospheric pressure.
Close/disconnect the fill and vent lines. Note the height of the vent/siphon line
ensures that a minimum void volume of 1 gallon is achieved when following this
procedure.

Note: For the last HEUJNL filling operation, sufficient HEUNL material may not be
available to completely fill the container such that material discharges from
the vent line (Type I) or vent/drain (Type II). The loading and transport of a
partially filled HEUNL container is authorized.

Note: All pre-shipment leakage testing procedures of the HEUJNL container pressure
boundary shall be performed in accordance with written procedures prepared
and approved by personnel certified by the American Society of
Nondestructive Testing (ASNT) as a Level Ill examiner for leakage testing.
All leakage test results shall be documented.

5.

0
NAC international 7177.1-74



"NAC PROPRIETARY INFORMATION REMOVED"
NAC-LWT Cask SAR August 2015
Revision 44S

6. Remotely install the HEUNL container closure lid. Apply Never-Seez to the closure
lid screws and torque them to 20, +/-0.5 ft-lbs.

7. If the container closure lid plug was removed to test the quick disconnect valves,
reinstall the plug and torque to 60, +- 6 in-lbs and perform a vacuum pressure rise
preshipment leakage test of the lid plug and seal as follows:

Note: It is not necessary to perform this preshipment leakage test if the lid port plug
has not been removed since the last completed assembly leak test or was
tested prior to filling the canister. The requirement for performance of the

~preshipment leakage test is to be confirmed using the HEUNL Container Fill

Log.

a. Verify lid plug and seal has been torqued to 60, +- 6 in-lbs.

b. Install a vacuum test bell and leak test system over the plug.

c. Leak test system to include a vacuum pump, isolation and vent valves, and
calibrated vacuum gauge with minimum readability of 5 torr. The test equipment
volume and the readability of the vacuum gauge shall be selected to ensure a
preshipment leakage test sensitivity of< 1 x 10-3 ref-cln 3/sec per ANSI N 14.5-
1997 is achieved.

d. Start vacuum test system by starting the vacuum pump.

e. Close vent valve.

f. Open vacuum pump isolation valve and evacuate the leak test bell volume until
vacuum pressure as read on the vacuum gauge is < 10 torr.

g. Isolate and turn off vacuum pump. Record test starting time and vacuum pressure.

h. Observe vacuum pressure gauge for pressure rise for a minimum of 10 minutes.

i. At the end of the minimum 10 minute test period, record the final vacuum
pressure and test time completion. If the change in vacuum pressure is less than
the readability of the vacuum gauge, the preshipment leakage test confirms that
there is no detected leakage when tested to a sensitivity of< 1 x 10-3 ref-cm 3/sec.

j. Record the time and results of the satisfactory completion of the lid port leakage

test in the HEUNL Container Fill Log.0
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k. If test is not acceptable, remove the port plug and seal, inspect, clean and reinstall
plug, and repeat step 7.a. through 7.j. If satisfactory leakage results are not
achieved after retesting, the container shall be emptied and taken out of service
until the port plug can be replaced and helium pressure boundary verification
testing of a new seal and/or plug can be performed.

1. Record the time and results of the satisfactory completion of the closure lid plug
assembly verification test in the HEUNL Container Fill Log.

8. Upon satisfactory completion of the closure lid plug vacuum pressure rise test, if
required, remove the vacuum test bell and system.

9. Perform preshipment gas pressure drop leakage test of the closure lid 0-ring seals to
confirm the integrity of the container closure lid inner 0-ring seal as follows:

a. Remove the container closure lid interseal test plug and install a pressure test
fixture to the lid test port, including a calibrated pressure gauge with a minimum
sensitivity of 0.25 psi. The test equipment volume and the readability of the
pressure gauge shall be selected to ensure a preshipment leakage test sensitivity of
< 1 x 10o-3 ref-cm 3/sec per ANSI NI14.5-1997 is achieved.

b. Pressurize the closure lid seal annulus to 15 psig, ±1, -0 psi with air, helium or
nitrogen gas.

c. Isolate the gas supply and observe the pressure gauge for a pressure drop for a
minimum often (10) minutes.

d. At the end of the minimum 10 minute test period, record the final pressure and
test time completion. If the change in pressure is less than the test gauge
sensitivity, the preshipment leakage test confirms that there is no detectable
leakage past the inner seal when tested to a sensitivity of<• 1 x I10-3 ref-cm3/sec.

e. If test is not acceptable, remove the container closure lid screws and container
closure lid, inspect and clean the container closure lid 0-ring seals and container
seating surfaces, and repeat steps 9.a. through 9.d. If satisfactory leakage results
are not achieved after retesting, the container shall be emptied and taken out of
service until the lid 0-ring seals can be replaced and helium pressure boundary
verification testing of a new lid 0-ring seals or seal surface repairs can be
performed.

f. Upon satisfactory completion of the container closure lid 0-ring seal pressure
drop preshipment test, remove the pressure test system and reinstall the container
closure lid interseal test plug and torque the specified value.

g. Record the time and results of the satisfactory completion of the closure lid 0-
ring seal preshipment verification test in the HEUJNL Container Fill Log.

10. The HEUNL container is now satisfactorily loaded with HEUNL material, properly
closed and tested, and ready for placement into a vertical or horizontal Dry Transfer
and Loading System for loading into the NAC-LWT cask in accordance with the
procedures of Section 7.1 .16.

11. Record the date and time of HEUNL container filling and closure in the HEUNL
Container Fill Log.

NAC international 7177.1-76



NAC-LWT Cask SAR August 2015
Revision 44S 7.1.18 Procedure for the Dry Loading of AECL SLOWPOKE Fuel Core into

the NAC-LWT Cask

This section describes the procedures for loading the NAC-LWT cask with a SLOWPOKE fuel

core. One SLOWPOKE fuel core assembly can be loaded into a SLOWPOKE fuel core basket.

The SLOWPOKE basket assembly consists of a basket weldment with one cylindrical opening

and a bolted lid. The SLOWPOKE basket assembly is designed to sit atop a stack of five MTR-

42 baskets (one base basket and four intermediate baskets) to position the SLOWPOKE basket

assembly at the top of the cask cavity.

The SLOWPOKE fuel core is required to be intact and placed into a SLOWPOKE basket

assembly. Loose SLOWPOKE fuel rods are addressed in Section 7.1 .15.

The maximum decay heat load of a loaded SLOWPOKE basket shall be < 45 Watts.

The maximum content weight per basket shall be < 15 lbs.

The NAC-LWT cask will be loaded dry, utilizing a transfer cask to place the loaded

SLOWPOKE basket into the NAC-LWT cask cavity. The five empty MTR-42 baskets will be

preloaded into the cask cavity prior to loading the SLOWPOKE fuel basket.

The procedure for dry-loading and preparation for transport of the NAC-LWT with a. SLOWPOKE fuel coeis asfollows:

1. 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 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.

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 CER 173.441 or 173.443,
respectively, the user/licensee shall notify the shipper, NAC, and ensure the

* appropriate notifications are completed.
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Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoG.

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® 0-ring seals on the

alternate port covers, and if any 0-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 on 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 the 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.

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 0-ring seal in the underside of the closure lid. If the 0-ring shows any
damage, replace it. Remove the metallic 0-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 0-ring with an approved spare. Ensure the replacement 0-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 five empty MTR-42 baskets.
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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 SLOWPOKE fuel core to be loaded, and verify that it complies with the
authorized content, heat load and quantity conditions of the CoC.

18. Place the SLOWPOKE basket weidment in the Intermediate Transfer System (ITS)
inner shield.

19. Move the ITS inner shield into position near the reactor for the transfer of the loaded
SLOWPOKE fuel core.

20. Lift the SLOWPOKE fuel core out of the reactor using site supplied tooling and
equipment and place it into the SLOWPOKE fuel core basket weldment in the ITS
inner shield. Disengage the fuel core handling tooling.

21. Install the SLOWPOKE basket lid assembly and torque the lid bolts to 60 +!- 10 in-

lbs.

22. Install the inner shield lid.

23. Move the ITS inner shield assembly containing the loaded SLOWPOKE basket
assembly to the pre-staged transfer system location.

24. Lift the inner shield assembly containing the loaded SLOWPOKE basket assembly
and place it through the ITS shield assembly adapter and into the outer shield of the
ITS.

25. Disengage the inner shield lid. Lift and remove the inner shield lid through the shield
assembly adapter and close the shield assembly adapter gate.

26. Place the DTS transfer cask onto the ITS shield assembly adapter.

27. Open the DTS transfer cask gate.

28. Open the ITS shield assembly adapter gate.

29. Lower the transfer cask grapple into the ITS and engage the SLOWPOKE basket
assembly.

30. Retract grapple and loaded SLOWPOKE basket assembly into the transfer cask.

31. Close the DTS transfer cask shield gate.

32. Lift the DTS transfer cask and place it on the cask adapter assembly positioned on top

of the NAC-LWT cask.

33. Open the cask adapter shield gate.

34. Open the DTS transfer shield cask gate and lower the loaded SLOWPOKE basket
assembly into the NAC-LWT cask cavity.

35. Disengage grapple and retract back into the transfer cask.

Note: Grapple release can be verified by checking cable for tension.

36. Verify grapple is fully retracted.

Note: Indication will be physical indicator attached to cable.

37. Close cask adapter shield gate.
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38. Remove the transfer cask from the dry transfer system adapter.

39. Using the dry transfer system adapter components, install temporary shield plug.
Remove shield ring/plug assembly through the dry transfer system adapter.

40. Install the closure lid onto the cask using the dry transfer system. Visually verify that
the lid is properly seated.

41. Install lid bolts hand tight.

42. Remove dry transfer system components from the top of the cask.

43. Tighten all 12 closure lid bolts to 260 + 20 ft-lbs in three passes using the torque
sequence indicated on the closure lid.

44. Connect a gas supply line to the vent valve and the drain line to the drain valve.

45. 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.

46. 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 10 tort (13 mbar) and continue
vacuum pumping for a minimum of 15 minutes.

47. 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.

48. Backfill the cask cavity with helium to 0 psig (1 atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

49. Perform a helium leakage test of the closure lid containment 0-ring using a Helium
Mass Spectrometer Leak Detector (MSLD) in accordance with the requirements of
SAR Section 8.1.3.1.

50. Install the vent and drain alternate port covers and torque the bolts to 100 ±10 inch-
pounds.

51. 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 SAR Section 8.1.3.2.2.

52. 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.
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b. Pressurize the port cover seal annulus to 15 psig, ±1, -o 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.

53. 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.

54. Using the cask lifting yoke with guides removed, 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.

55. Disengage the cask lifting yoke from the cask lifting trunnions and set it aside.

56. Install and attach the cask tie-down strap. Install the cask top and bottom impact

limiters.

57. Install a TID to one of the top impact limiter ball lock pins. Record TID
identification number on the loading/shipping documentation.

58. Install roof cross-members, if used and replace ISO container roof.

59. 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 fr-om
the package surface, and at 2 meters from the vertical plane of the side of the
transport vehicle. Thae maximum dose rate at 1 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), hut 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 1 0, 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.

60. Determine the appropriate Criticality Safety Index (CS1) 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.

NAC international 7187.1-81



NAC-LWT Cask SAR
Revision 44

August 2015

61. Complete the shipping documents, carrier instructions (as required), and apply
appropriate placards and labels.

0
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7.2 Procedures for Unloading Package

In general, the procedur-e 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 from 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 Unloading of LWR Fuel and PWR, PWR M~OX 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/ilSO container, inspecting for
transport damage.

29. 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.

30. 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
nuimber in accordance with the CoC.

31. 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.

32. Verify the TID identification number on the top impact limiter and confirm tampering
with the package did not occur.

33. Remove the top and bottom impact limiters.

34. Remove the cask tie-down strap.

35. 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.

36. 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.
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37. Remove the vent and drain valve port covers. Connect a pressure gauge and isolation 0
valve assembly to the cask vent valve.

38. Connect vent and clean water fill lines to the vent and drain valves.

39. 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.

40. Continue the filling procedure until the cask cavity is filled with water. Remove fill
and vent lines.

41. 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.

42. 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.

43. 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.

44. Remove any remaining closure lid bolts.

45. 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.

46. 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.

47. 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.

48. 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.

49. Engage the cask lifting yoke with the cask trunnions and raise the cask.

Note: Verify yoke engagement before lifting the cask.

50. 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) mnay be installed hand
tight.

51. Raise the cask clear of the pool, rinsing the yoke and cask with clean water.
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52. Transfer the cask to the decontamination pit or other work area. Remove the yoke and
lid lift slings.

53. Install and tighten all 12 closure lid bolts to 260 Jr 20 ft-lb in three passes, using the
torque sequence stamped on the closure lid.

54. 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.

55. Connect a gas (air, nitrogen or helium) supply line to the vent valve and the drain line
to the drain valve.

56. 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.

57. Remove the gas supply and drain lines.

58. 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 Unloadinq of Metallic Fuel

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.

59. 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.

60. 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.

2. 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.

3. Verify the TID identification number on the top impact limiter to confirm tampering
with the package did not occur.
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4. Remove the top and bottom impact limiters.

5. Remove the cask tie-down strap.

6. 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.

7. 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.

8. 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.

9. Connect vent and clean water fill lines to the vent and drain valves.

10. 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.

11. Continue the filling procedure until the cask cavity is filled with water. Remove fill
and vent lines.

12. 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.

13. 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.

14. 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.

15. Remove any remaining closure lid bolts, inspect and store.

16. 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.

17. 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.

18. Unload the contents of the cask cavity using the required grapple system.
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19. 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.

20. Engage the cask lifting yoke with the cask trunnions and raise the cask.

21. 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.

22. Raise the cask clear of the pool, rinsing the yoke and cask with clean water.

23. Transfer the cask to the decontamination pit or other work area. Remove the yoke and
lid lift slings.

24. 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.

25. 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.

26. Connect a gas (air, nitrogen or helium) supply line to the vent valve and the drain line
to the drain valve.

27. 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.

28. Remove the gas supply and drain lines.

29. 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.

7.2.3 Procedure for Wet Unloadinq 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 on 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 0
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 7 1.87(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.

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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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: The 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 removed5 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.0
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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 NRUINRX 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 CER 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.

0
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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 26014 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 11 0 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 from the NAC-LWT in a dry

unloading facility.

1. Perform a receiving survey of the 150 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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61. 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
1 73. 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.

62. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove the ISO roof cross members, if installed.

63. Verify the TID identification number on the top impact limiter to confirm tampering
with the package did not occur.

3. Remove the top and bottom impact limiters.

4. 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.

5. 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.

6. Place the cask in a transfer cart or an unloading fixture. Disengage the lifting yoke.

7. Remove the vent valve port covers.

8. Remove the drain valve port cover

9. 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- micro curie/cc.

10. Monitor the cavity gas for tritium. If the gas sample measurement indicates a tritium gas
concentration greater- than 1 x 10-2 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 contarninated with
tritium, and at an elevated temperature. Cavity gases should be controlled per
the site requirements.

11. Vent the cask cavity. Remove the gas lines and monitoring system from the vent and
drain valves.

12. Loosen and remove all closure lid bolts.

13. Attach the lid removal fixture.

14. Use a transfer cart or unloading fixture and move the cask into the unloading position.

15. 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.

64. Install the seal surface protector in the lid cavity, if required.
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O 65. Unload the TPBAR contents from the cask cavity using the required grapple or handling

system.

66. Using the transfer cart or unloading fixture, remove the cask from the unloading area.

16. Collect an ambient air sample near the cask cavity opening. If the measured tritium gas
concentration exceeds 1 x 10- micro curie/cc, the cask cavity must be decontaminated
after unloading and prior to subsequent use in transporting non-TPBAR contents.

17. 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 10+4 dpm/1 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.

18. Remove the cask seal surface protector, if used, and install the cask lid.

19. 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.

O 20. 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 Unloadinq of PWR/BWRIMOX Fuel Rod Contents

This section describes the procedure for the unloading of a PWRIBWR 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.

67. 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.

68. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove the ISO roof cross members, if installed.

3. Verify the TID identification number on the top impact limiter to confirm tampering of
O the package did not occur.
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4. Remove the top and bottom impact limiters.
5. 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.

6. 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.

7. Place the cask in a transfer cart or an unloading fixture. Disengage the lifting yoke.

8. Remove the vent and drain valve port covers.

9. 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.

10. Vent the cask cavity. Remove the vent line from the vent valves.

11. Attach the lid removal fixture.

12. Loosen and remove all closure lid bolts.

69. Use the transfer cart or unloading fixture and move the cask into the unloading
position.

13. 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.

14. Install the seal surface protector in the lid cavity, if required.

15. Unload the PWRIBWR 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.

16. Using the transfer cart or unloading fixture, remove the cask from the unloading area.

17. Remove the cask seal surface protector, if used, and install the cask lid.

18. Inspect, install and tighten all 12 closure lid bolts to 260 t 20 ft-lbs in three passes
using the torque sequence indicated on 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.

19. Install the port covers on the vent and drain ports and torque the port cover bolts to
100 ± 10 inch-pounds for the alternate port covers or 285 ±- 15 inch-pounds for the
Alternate B port covers.
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7.2.7 Procedure for Unloadinq of HEUNL Contents

This section describes the procedural steps required to unload the HEUNL containers and

prepare the empty NAC-LWT cask for transport. Four HEUNL containers are to be unloaded

from a NAC-LWT, configured as shown on Drawing No. 3 15-40-180, using either a vertical or

horizontal facility-specific Dry Transfer and Unloading System. If four filled HEUNL

containers were not loaded, empty HEUJNL containers were installed as spacers and are also

required to be unloaded.

Depending on facility capabilities and/or site restrictions, the HEUNL containers shall be

emptied and prepared for return transport either vertically or horizontally in accordance with the

operating procedures in Section 7.2.8. The emptied HEUNL containers will then be placed into

the NAC-LWT cask in either a vertical or horizontal orientation for return shipment to the

loading facility.

7.2.7.1 Vertical Dry Unloading of Filled HEUNL Containers from the NAC-

LWT

1. Perform a receiving survey of the cask ISO container and inspect for damage.

2. Open the front and rear ISO doors and perform a Health Physics survey of the cask
and adjacent surfaces of the trailer for radiation and removable contamination per 10
CFR 20 and 49 CFR 173. If radiation or contamination levels exceed the limits of 49
CFR 173.44 1 or 173.443, respectively, the user/licensee shall notify the shipper,
NAG, and ensure the appropriate notifications are completed.

Note: Verify that the package nameplate displays the package identification number
in accordance with the CoG.

3. Remove the roof from the ISO container. Remove roof cross-members, if installed.

4. Remnove the top impact limiter and tamper indicating device (TID). Verify no
tampering with seal has occurred during transport.

5. Remove the bottom impact limiter.

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 a cask baseplate or other designated loading area. Disengage thle
lifting yoke. Clean cask surfaces of road dirt, as required.

9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage. If leakage is detected, verify shield tank fluid level
and correct, as required.
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10. Remove the Alternate vent and drain valve port covers. Visually inspect the vent and

drain valved quick-disconnect nipples and replace them, if necessary.

Note: It is not necessary to inspect or replace the Alternate port cover seals. Seal
inspection replacement and leak testing will be performed prior to the next
loaded transport.

11. Connect cask cavity pressure monitoring system to the cask's vent port quick
disconnect. System will include a pressure gauge, isolation valve and connections to
radioactive off-gas system.

12. If cask cavity pressure exceeds 15.0 psia, record the pressure and vent the cavity to
the radioactive off-gas system prior to closure lid removal.

13. Attach the lid removal rigging to the closure lid

14. Loosen and remove all closure lid bolts.

15. 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.

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.

16. Install the seal surface protector in the lid cavity, if required.

17. Unload the first HEUNL container from the cask cavity using the vertical Dry
Transfer and Unloading System.

18. Record and verify the identification number of the HEUNL container.
19. Place loaded HEUNL containers into site specified shielded interim storage positions

for subsequent draining.

20. Repeat the unloading and independent verification of the HEUNL containers from the
cask cavity until four (4) HEUNL containers are unloaded from the cask. If required,
empty HEUJNL container(s) may have been loaded to bring the total number of
HEUNL containers in the cask cavity to four.

21. Verify that a HEUNL container spacer is secured to the bottom of the HEUJNL
container. If not, install the HEUNL container spacer.

22. Load four empty HEUNL containers properly closed in accordance with the
procedures provided in Section 7.2.8.

23. Remove the cask seal surface protector, if used, and install the cask closure lid.

24. 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.

25. Install Alternate port covers over the vent and drain openings and torque each port
cover bolt to 100 ±-10 inch-pounds.

26. Decontaminate the cask. Survey the cask surface for removable contamination levels
and radiation dose rates.

Note: Removable contamination levels and radiation levels shall comply with
49 CFR 173.443 and 173.441, respectively.

27. Using the cask lifting yoke with the guide arms removed, 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- ,l
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down 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.

28. Install and attach the cask tie-down strap. Install the cask top and bottom impact
limiters.

29. Re-install roof cross members, close ISO container doors, and replace ISO container
roof.

30. Complete a Health Physics survey on the external surface of the packaging and record
the results.

Note: Removable contamination levels and radiation levels shall comply with 49
CFR 173.443 and 173.441, respectively.

31. Complete the shipping document, carrier instructions (if required), and apply
appropriate placards and labels.

7.2.7.2 Horizontal Dry Unloading of Filled HEUNL Containers from the NAC-

LWT

1. Perform a receiving survey of the cask ISO container and inspect for damage.

2. Open the front and rear ISO doors and perform a Health Physics survey of the cask
and adjacent surfaces of the trailer for radiation and removable contamination per 10
CFR 20 and 49 CFR 173. 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 package identification number
in accordance with the CoC.

3. Remove the roof from the ISO container. Remove roof cross-members, if installed, as
required to remove the top impact limiter.

4. Remove the top impact limiter and tamper indicating device (TID). Verify no
tampering with seal has occurred during transport.

5. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage. If leakage is detected, verify shield tank fluid level
and correct, as required.

6. Remove the Alternate vent and drain valve port covers. Visually inspect the valved
quick-disconnect nipples and replace them, if necessary.

Note: It is not necessary to inspect or replace the Alternate port cover seals. Seal
inspection replacement and leak testing will be performed prior to the next
loaded transport.

7. Connect cask cavity pressure monitoring system to the cask's vent port quick
disconnect. System will include a pressure gauge, isolation valve and connections to
radioactive off-gas system.

8. If cask cavity pressure exceeds 15.0 psia, record the pressure and vent the cavity to the
radioactive off-gas system prior to closure lid removal.
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9. Attach the horizontal lid removal tool to the closure lid.

10. Remove closure lid bolts.

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.

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.

12. Unload the first filled HEUNL container from the cask cavity using a horizontal Dry
Transfer and Unloading System.

13. Record and verify the identification number of the filled HEUNL container.

14. Place filled HEUNL containers into site specified shielded interim storage positions
for subsequent draining.

15. Repeat the unloading and independent verification of the HEUNL containers from the
cask cavity until four (4) HEUNL containers are unloaded from the cask. If required,
empty HEUNL container(s) may have been loaded to bring the total number of
HEIJNL containers in the cask cavity to four.

16. Verify that a HEUNL container spacer is secured to the bottom HEUNL container. If
not, install the HEUNL container spacer.

17. Load four empty HEUNL containers properly closed in accordance with the
procedures provided in Section 7.2.8.

18. Position the closure lid in the cask 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. Install lid bolts hand tight and remove the horizontal tool.

19. Tighten the 12 closure lid bolts to 260 + 20 ft-lb in three passes, using the torque
sequence stamped on the closure lid.

20. Install the Alternate vent and drain port covers and torque the bolts to 100 +- 10 inch-
pounds.

21. Decontaminate the cask. Survey the cask for surface contamination and radiation dose
rates and decontaminate the cask as required.

Note: Removable contamination levels and radiation levels shall comply with 49
CFR 173.443 and 173.441, respectively.

22. Verify the correct installation of the cask tie-down strap. Install the top impact limiter
and verify the correct installation of the bottom impact limiter.

23. Replace roof cross-members, close ISO container doors and install ISO container roof.

24. Complete a Health Physics survey on the external surface of the packaging and record
the results.

Note: Removable contamination levels and radiation levels shall comply with 49
CFR 173.443 and 173.441, respectively.

25. Complete the shipping documents and apply appropriate placards and labels.
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7.2.8 Procedures for Preparing Empty HEUNL Containers for Return

Shipment

Following the unloading of the HEUNL containers, after transport in a NAC-LWT cask,

subsequent operations to remove the HEUNL material from the containers shall be performed.

Prior to emptying an HEUNL container, the container temperature will be confirmed to be at an

acceptable temperature (between 40°F and 100°F) for HEUNL material removal, as verified with

a surface pyrometer or equivalent instrument.

As noted previously, the total fill time and lifetime for utilization of a HEUNL container is

limited by the CoC to a total of< 15 months. Total fill time is determined by recording the date

of filling of the HEUNL container with material, recording the date that the HEUNL material is

emptied/flushed from the container and tracking the cumulative time the HEUJNL container is

filled. This allowable fill duration is identified as "HEUNL Container Content Fill Time" and is

controlled utilizing a HEUJNL Container Fill Log for each individual HEUNL container

maintained for its identification number. Each HEUJNL Container Fill Log shall record the

actual "HEUNL Container Content Fill Time" for each loaded transport based on date and time

of filling and draining of H-EUJNL material and the results of all filling and draining inspections

and tests.

The HEUNhL container shall be emptied of HEUNL material in accordance with site developed

procedures. The operating procedures prepared for the emptying of the HEUNL material from

the containers shall include appropriate verification that the approved operating procedures are

appropriate for the HEUNL container type (either Type I for vertical unloading or Type II for

horizontal unloading).

Continued processing of the HEUNL containers for return shipment and for re-filling shall

include a flushing sequence with demineralized water or < 0.5 M nitric acid in which any

residual contents can be declared as having insignificant radioactive and corrosive properties.

Prior to return shipment of empty HEUNL containers to the facility for filling, the empty

container shall be verified as having an HEUNE Container Content Fill Time of< 12 months.
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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

fabricator, 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® 0-ring seal and a secondary test boundary 0-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 0-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

0-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 III,

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 III, 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 (NAG). 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 the 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 III,

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 TPBAR-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 (+5/-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

0
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O 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 III, Division I, Subsection NF, Article NF-5350,

as called for in ANSI N14.6-1993.

Any evidence of permanent deformation or any evidence of cracking, galling, or exceeding of

yield strength is cause for rejection of that item.

O 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 1 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. The procedure is

performed between 40°F and 125°F and is temperature corrected. New 0-rings are to be used.

The basic procedures for the cask lid and for the vent and drain port covers are provided in the

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

0
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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 Leakaqe 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 1 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 4- 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. Re-evacuate the cask cavity to a pressure of<• 100 torr (130 mbar) and perform final
backfill of cask cavity with 99.9% (minimum) pure helium to a pressure of 0 psig, + 2, -0
psig.

Note: This backfill method ensures a minimum helium concentration in the cask cavity
of> 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 10o-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 .3.2.1 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.

1. 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 0-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 10o-7 cm 3/s
(helium) (i.e., leaktight per ANSI N14.5-1997 under the test conditions).

9. Remove helium MSLD from the test port and reinstall port plug and torque to 60 + 6
inch-pounds.

S 10. Repeat Steps 1 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 0-ring containment

face seal during cask loading operations.

1. 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.

0
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8. Attach helium MSLD to the port cover test port and evacuate the volume between the

seals.0

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 10.7 cm 3/s (helium) (i.e.,

leaktight per ANSI N 14.5-1997 under the test conditions).

11. Remove helium MSLD from test port and reinstall the test port plug and torque to 60 4- 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 helium0

backfill to atmospheric pressure.

2. Install the new metallic 0-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 10-7cma/s (helium) (i.e.,
leaktight per ANSI N14.5-1997 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.

0
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8.1 .3.3.2 Maintenance and Preshipment Leakaqe Rate Tests

The following maintenance leakage rate test procedure for the Alternate B port cover is used

after metallic 0-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.

1. 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 N14.5-1997 under test conditions).

11. 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 mninus 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 0-rings will be hydrostatically pressure tested to verify

suitability for use and for operation in the Maximum Normal Operating Pressure (MNOP)
condition. The 0-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 0-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.

0
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8.1.4.4 HEUNL Container

A. Visual and NDE Inspections

Following completion of fabrication, the structural welds of the HEUNL container will be

visually and non-destructively examined as indicated on the License Drawings. The structural

welds shall be examined by dye-penetrant examination (PT) and ultrasonic examination (UT) in

accordance with ASME Code, Section V, Articles 1, 5 and 6, respectively with acceptance

criteria in accordance with ASME Code, Section IIl, Subsection NB, Articles NB-5350 NB-

5330, respectively.

B. Pressure Testing

The pressure retaining boundary of the HEUNL container shall be qualified by hydrostatic test

prior to first use following fabrication. The pressure boundary of the HEUNL container is

defined as the container shell, top end cap, bottom end cap, container lid, lid plug and 0-ring

seal, and container lid inner 0-ring seal. As described in Chapter 2, the HEUNL container

pressure boundary is designed, fabricated, examined, and tested in accordance with the

requirements of the ASME Code, Section III, Subsection NB, to the maximum practical extent.

A hydrostatic test will be performed in accordance with the ASME Code Section III, Subsection

NB, Article NB-6200, to 140 +10/-0 psig (1.25 x 100 psi = 125 psi 140 psig). The test

requirements and acceptance criteria for the tests are described below.

The HEUNL container is hydrostatically tested using demineralized water in the vertical

(disconnect side up) orientation. The test is performed with the quick disconnect valves

removed, and the container lid installed with the inner circumferential 0-ring installed and the

test port plug between the inner and outer 0-rings removed. The pressure test system will be

installed in the container lid plug hole to allow container filling, venting and application of the

hydrostatic pressure. The HEUNL container shall be pressurized and the hydrostatic pressure

shall be maintained for a minimum of 10 minutes. Following the 10 minute minimum hold

period a visual inspection of the container to detect any evidence of leakage or structural

deformation shall be performed while the pressure is maintained. Any evidence of leakage of the

HEUNL container is cause for rejection. Following completion of the visual inspection, the

container pressure is vented. Rejected HEUNL containers that are repaired shall be retested to

the original test criteria prior to acceptance.
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C. Leakage Testing

C.1 Fabrication Acceptance Leakage Testing

At the completion of the pressure boundary hydrostatic testing and post-test inspections, each
HEUNL container shall be leakage tested in accordance with the requirements and approved
methods of ANSI N 14.5-1997 to confirm the total leakage rate is less than, or equal to, 1lx 10-7
ref. cm 3/s (i.e., leaktight). The sensitivity of the test shall be one-half of the acceptance test

criteria as specified in ANSI N 14.5-1997.

The HEUNL container will be assembled with the container lid and inner 0-ring seal installed
and the fill/drain and vent quick disconnect valved nipples removed. A test envelope will be
installed around the assembled HEUJNL container enclosing all of the pressure boundary welds,
base metal plates, and the container lid. The vacuum system shall be connected to the lid plug
opening for evacuation of the container volume to a pressure of < 10 torr. After the container is
evacuated, the test envelope will be filled with 99.95% (minimum) pure helium to an acceptable
test concentration. The percentage of helium gas in the test envelope shall be accounted for in
the determination of the test sensitivity. A mass spectrometer leak detector (MSLD) will be used

to sample the evacuated volume for helium.

If helium leakage is detected, the area of leakage shall be identified, repaired and re-examined in
accordance with the ASME Code, Section III, Subsection NB, NB-4450 or NB-4130, as
appropriate. Following repair, the complete helium leakage test shall be re-performed to the
original test acceptance criteria.
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In order to ensure the integrity of the HEUNL container lid port plug and 0-ring seal (port

opening used for evacuation of container for helium leakage test of the pressure boundary), a

helium leakage test of the lid port plug and seal is performed. The evacuated HEUNL container

is filled with 99.95% (minimum) pure helium, and the port plug and seal are installed and

torqued. A test cover is installed over the top of the port plug and the test cover volume is

evacuated to a low pressure by a helium MSLD system. The leakage test of the port plug is in

accordance with the evacuated envelope method as described in ANSI N14.5. The leakage test

is to confirm that the leakage rate for the port plug is < 1lx 10-7 ref. cm 3 /s (i.e., leaktight). The

sensitivity of the test shall be one-half of the acceptance test criteria as specified in ANSI N 14.5-

1997. The concentration of heliumn gas in the HEUNL container shall be accounted for in the

determination of the test sensitivity.

If leakage is detected, the area of leakage shall be identified, repaired and re-examined, and the

plug 0-ring seal replaced. Following repair and seal replacement, the helium leak test shall be

re-performed to the original test acceptance criteria.

Leakage testing of the HEUNL container pressure boundary shall be performed in accordance

with written procedures prepared and approved by personnel certified by the American Society

of Nondestructive Testing (ASNT) as a Level III examiner for leakage testing. All leakage test

results shall be documented.

C.2 Periodic Leakcage Testing

In accordance with ANSI N14.5-1997, if an HEUNL container has been in service longer than

12 calendar months from time of initial loading, the container lid inner 0-ring and port plug 0-

ring seals shall be replaced and periodic helium leakage rate tests of the replaced container lid

0-ring seals shall be performed prior to returning the HEUNL container to service. The HEUNL

container shall be emptied, flushed, dried, and the 0-ring seals replaced. Following 0-ring seal

replacement, a helium leakage test of the replaced 0-ring seal is performed prior to returning the

container to service.

Following seal replacement, the HEUNL container shall be reassembled with the lid port plug

removed. A helium supply shall be connected to the lid through the lid port opening and the

volume under the installed container lid is filled with 99.95% (minimum) pure helium, and the

port plug with a new 0-ring seal is re-installed. The leakage test of the container lid inner 0-ring

seal is in accordance with the evacuated envelope method as described in ANSI N 14.5. The

volume between the container lid inner and outer 0-ring seals is evacuated through the 0-ring

test port opening to a low pressure (approximately < 1 tort) by a helium MSLD system. The

acceptance criteria for the periodic leakage test is to confirm that the leakage rate for the
container lid inner 0-ring seal is <• I xl0-7 ref. cm 3 /s (i.e., leaktight). The sensitivity of the test

shall be one-half of the acceptance test criteria as specified in ANSI N 14.5-1997. The
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concentration of helium gas in the HEUJNL container shall be accounted for in the determination

of the test sensitivity.

Following completion of the container lid inner 0-ring test, a test cover is installed over the top

of the port plug and the test cover volume is evacuated to a low pressure by a helium MSLD

system. The leakage test of the port plug is in accordance with the evacuated envelope method

as described in ANSI N 14.5. The leakage test is to confirm that the leakage rate for the port plug

is <l 10 xl-ref. cm 3/s (i.e., leaktight). The sensitivity of the test shall be one-half of the

acceptance test criteria as specified in ANSI N14.5-1 997. The concentration of helium gas in the

HEUNL container shall be accounted for in the determination of the test sensitivity.

If leakage is detected, the area of leakage shall be identified, and the plug 0-ring seal replaced.

Following seal replacement, the helium leak test shall be re-performed to the original test

acceptance criteria.

Periodic leakage testing of the HEUJNL container pressure boundary 0-ring seals shall be

performed in accordance with written procedures prepared and approved by personnel certified

by the American Society of Nondestructive Testing (ASNT) as a Level III examiner for leakage

testing. All leakage test results shall be documented.

C.3 Maintenance Leakage Testing

Field replacement of the lid pressure boundary 0-ring seals and/or repair of the HEUNL

container pressure boundary components shall require the performance of maintenance leakage

rate testing of the replaced seal(s) or of the entire HEUJNL container pressure boundary

depending on the extent of the replacements and/or repairs completed.

HEUNL container lid inner 0-ring and port plug 0-ring seals identified as leaking or damaged

during operational use shall require the HEUNL container to be emptied, flushed and dried, and

the applicable seal replaced. Following 0-ring seal replacement, helium leakage testing of the

replaced 0-ring seal(s) is performed prior to returning the container to service. 0-ring helium

leakage testing shall be performed in accordance with the procedures specified in Section

8.1.4.4, C.2.

In addition, if in-service inspection identifies damage or leakage of an HEUNL container

boundary pressure due to container lid and/or shell assembly damage, the HEUNL container

shall be emptied, flushed and dried, and the appropriate repairs completed in accordance with

approved written procedures. Following HEUNL container repairs, the helium leakage test of

the HEUNL container pressure boundary shall be re-performed in accordance with the leakage

test procedures specified in Section 8.1.4.4, C.].

0
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Leakage testing of the HEUNL container pressure boundary shall be performed in accordance

with written procedures prepared and approved by personnel certified by the American

Society of Nondestructive Testing (ASNT) as a Level III examiner for leakage testing. All

leakage test results shall be documented.

8.1.4.5 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 6°Co 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
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neutron shield tank full' and the pressurized water reactor (PWR) basket located in the dry cask

cavity.

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.

The neutron shield tank is filled with a liquid consisting of 58 weight percent ethylene glycol, 39 weight percent
demineralized water and 3 weight percent potassium tetraborate (K2B4O7 ).
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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 l°B 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 0-rings of the closure lid and Alternate B port covers,

if used, are replaced. The 0-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 N14.5-1997 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.

Following unloading after transport, each HEUNL container shall be visually inspected for

damage prior to refilling. Following filling, the HEUNL container fill/drain and vent valves and

the HEUNL closure lid seal shall be independently tested to verify proper closure prior to

loading in the NAC-LWT cask, in accordance with the operating procedures in Section 7.1.17.

Replacement of HIEUNL container lid inner 0-ring seal or container lid port plug and/or 0-ring

seal shall require emptying of the container and helium leakage testing of the replaced

component in accordance with the procedures described in Section 8.1 .4.4.C.3.

Each HEUNL container in service shall be leak tested annually in accordance with the

requirements of ANSI N 14.5 every twelve (12) months from the point it returned to service, or

prior to returning the container to service. Prior to the performance of the helium leak testing of

the closure lid inner 0-ring and lid port plug seal, the 0-rings shall be replaced with approved

spares in accordance with Table 8.2-1. Following 0-ring seal replacement, the closure lid inner

and lid port plug 0-ring seals will be leak tested in accordance with the periodic leak testing

requirements of Section 8.1 .4.4.C.2.

The fill/drain and vent quick disconnect valved nipples and associated seals, and the lid outer 0-

ring seal shall be replaced annually (every 12 months or prior to returning an HEUNL container

to service) in accordance with the Maintenance Table 8.2-1.

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
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Assembly drawings presented in Chapter 1. During annual NAC-LWT packaging maintenance,

the impact limiter attachment Jugs and the welds sealing the impact limiter shell to the lugs are

visually examined with acceptance criteria in accordance with ANSI/AWS Code D 1.2,

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 D1 .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

D1 .2. Weld acceptance criteria for the liquid penetrant examination shall be in accordance with

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 +11-0 psig (Alternate
port covers)
Maintenance Helium Leakage Testing (Alternate B
port covers)

____________________________________Seal Replacement as Necessary 1

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 Visually Inspect for Damage and Replace, as
required.

Bolt replacement upon reaching 20-year life or 550
operational cycles.

Long Term Maintenance

SHelium leak testing (per Section 8.1.3.2.2) is required following replacement of alternate port cover containment (i.e.,face) 0-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 -400 F.

0
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Table 8.2-1 Maintenance Program Schedule (continued)

Water Jacket Relief Valve

Replace With New Pre-set Valve, or VerifyOpening 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 [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.
HEUNL Container

Each Loaded Shipment

After Inner Lid 0-ring Seal Replacement or PortPlug and/or 0-ring Seal Replacement, or Pressure
Boundary Component Replacement or Repair

Annually Every 12 Months or Prior to Returning
the Container to Service

Test fill/drain and vent quick disconnect valves.

Flush with demineralized water or < 0.5 M nitric
acid and visually inspect HEUNL container for
damage following discharge of contents and prior to
return to service.

Perform preshipment leakage test on closure lid
inner 0-ring seal and lid plug 0-ring seal to verify
pressure boundary assembly integrity.

The container to be emptied and a maintenance
helium leakage test to leak tight criteria shall be
performed on the replaced seal, or replaced or
repaired component.

The container to be emptied, the inner lid and lid
port plug 0-ring seals replaced and a periodic
helium leakage test to leak tight criteria shall be
performed on the closure lid inner 0-ring and lid port
plug 0-ring seals.

Replace the container lid outer 0-ring seal.

Replace fill/drain and vent quick disconnect valved
nipples and associated seals
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Table 8.2-1 Maintenance Program Schedule (continued)

HEUNL Container (continued)
After 15 Months of "HEUNL Container Content Fill
Time" Usage

Each HEUNL shall be replaced and appropriately
disposed of following achieving a total "HEUNL
Container Content Fill Time" approaching 15
months. No HEUNL container shall be loaded for
transport if < 3 months are remaining from the 15
month "HEUNL Container Content Fill Time" life
limit

Independent of the remaining service life of an
HEUNL container, any HEUNL container exposed to
accident conditions shall be recovered, unloaded
and replaced/disposed.

Independent of the remaining service life of an
HEUNL container, any HEUNL container exposed to
accident conditions of transport shall be recovered,
unloaded and replaced/disposed.

Following Accident Conditions of Transport
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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 on 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 on 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°C) to 7900 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 (288°C -

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 noS

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 injected 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.

0
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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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